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PREFACE. 

DURING my connection with the technical side of 
gardening-lecturing, teaching, and supervising school 
gardens-I have frequently been appealed to, by teachers 
and others, for a book dealing with school gardens, giving 
brief cultural details, plans of cropping, lists of different 
groups of plants, etc., together with the notes of my 
lectures to teachers attending the courses in School 
Gardening and Rural Know ledge at the West of Scotland 
Agricultural College Farm, Kilmarnock, and other centres. 

This book is the result of these appeals, and, in attempt­
ing to meet the requirements of those seeking information 
on the subject, I have experienced considerable difficu1ty, 
not in obtaining material, but in condensing the matter 
sufficiently to bring it within reasonable limits. 

I have endeavoured to treat the subject on very broad 
lines, bringing together much valuable information useful 
to all engaged in gardening and not found previously 
within the covers of any one book, and I have aimed at 
supplying sufficient information to meet ordinary require­
ments on the various subjects treated. It must, however, 
be clearly understood that full details of the cultivation of 
the numerous crops referred to in this work, with exhaus­
tive treatment of such subjects as soils, manures, insects, 
plant diseases, etc., could not be given in a book of this 
size. Furthermore, there are several phases of gardening, 
such as Fruit, Flower, and Vegetable culture for market, 

y b 

\oG GO O 



Vl PREFACE. 

Intensive Cultivation, Marketing of Garden Produce, etc., 
not touched upon, as they do not come within the scope of 

this work. 
I trust that, notwithstanding any shortcomings and 

imperfections, this volume will be found of use to those 
for whom it has been specially prepared, and that the 
matter supplied in such a concise form will create a desire 
for further information, either from the various hooks 
mentioned at the end of this work, or from that greatest 
of all books, the Book of Nature. 

My thanks are due to Mr. D. G. Nicolson, Headmaster 
of Neilston Public School, near Glasgow, for much 
valuable assistance during the preparation of this work 
for the press; and to Mr. B. P. Perry, my assistant in the 
Horticultural Department at the Experimental Farm, 
Kilmarnock, for his transcription of some of my notes and 
lists of plants. 

I am also greatly indebted to Messrs. the Agricultural 
and Horticultural Association, 92 Long Acre, London ; 
Messrs. Sutton and Sons, Reading; Messrs. Kelway and 
Son, Langport, Somerset; Messrs. Boulton and Paul, 
Horticultural Builders, Norwich ; and Messrs. Walter 
Voss and Co., Carlton Works, Millwall, London, E., for 
the loan of blocks used in illustrating this work. 

A. H. 
AGRICULTURAL COLLEGE, GLASGOW. 

Angust 1912. 
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INTRODUCTIOK. 

THE teaching of gardening in Public Elementary Schools 
is by no means new. It has been taught for over forty 
years in the public schools on the continent. It is stated 
that no fewer than 12,000 school gardens have been 
established in Austria-Hungary since 1870. In the 
United States of America, Canada, New Zealand, Ceylon, 
ttnd the West Indies it is also being taught and becoming 
increasingly popular. In England, at the end of 1911, 
there were over 2,000 school gardens, at which about 38,000 
pupils were receiving instruction. 

In Scotland the subject is of more recent introduction, 
but during the last four years about 350 schools have 
taken it up. As in other parts of the world, it promises 
to become very popular and useful, as most valuable 
1md lasting results are obtained from knowledge gained by 
the pupil through his own observation and activity. For 
the pupils are dealing not with abstract ideas, but with 
real things; not with descriptions and illustrations, but 
with actualities and occurrences. 

The older forms of education led the more intelligent 
pupils away from their native callings into the professions, 
and gave little to the pupil who was to remain a worker at 
home, in the way either of fitting him for such work, or of 
giving him the means for a rational enjoyment of his 
leisure time. 

ix 



x INTRODUCTION. 

The rural population must depend largely on themselves 
for relaxation ancl enjoyment, and school gardening and 
Nature Study are intended to enable them to enjoy their 
leisure hours. The formation of village libraries, natural 
history societies, village museums, recreation rooms, ancl 
the holding of flower shows should have a tendency to 
keep the people on the land, by providing the means of 
recreation, amusement, and food for the mind. 

The purposes for which school gardens are formed are 
primarily educational. They are not intended to train the 
pupils to be skilled gardeners, but to stimulate a,ncl 
cultivate their powers of observation, and to give them a 
taste for rural life ancl rural occupations. 

It has been found from actual experience that pupils, to 
whom the ordinary school subjects make no appeal, are 
often deeply interested in something which calls for the 
use of their hands and eyes, and that cl uring a course of 
such manual and mental training as is provided by a 
scheme of gardening their minds are awakened; so that 
subsequently they enter into the more abstract and 
intellectual studies of the school with greater zest. 

In country districts it should frequently be possible for 
pupils to have, at their own homes, little plots in which 
they could carry on gardening operations. Children who 
have taken a course of gardening at the school usually pay 
more attention to the home garden, if there is one, and 
when they grow up they are more likely to become allot­
ment-holders, or market-gardeners, or to follow other 
pursuits connected with the land. 

Like Nature Study, the study and practice of gardening 
cultivate the powers of observation and reasoning, while 
supplying an excellent form of manual training, and tend­
ing to make pupils methodical. Furthermore, it imparts a 
knowledge of rural pursuits such as the tilling and manur­
ing of the soil, and furnishes practical acquaintance with 
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-the various crops grown in garden and field, as well as 
with their habits of growth and their uses. Methods of 
propagation, the time and manner of sowing and planting, 
and the principles of grafting, budding, and pruning can 
only be learned by practical experience. 

Under skilful teaching the children become acquainted 
with the various weeds, their names, their habits of 
growth, and the best methods of exterminating them ; also 
with common insects, useful and harmful; and with plant 
diseases. These are matters of the utmost importance to 
those destined to earn their livelihood in rural districts, 
and such instruction fits them for their special work. 





PART I. 

THE SCHOOL GARDEN. 

CHAPTER I. 

THE FORMATION OF THE SCHOOL GARDEN. 

The Site for a School Garden.-In forming a school 
garden, the authorities may have very little choice in the 
selection of the land, but may have to take whatever 
land is available, and, by suitable methods of cultivation 
according to its character, make the best possible use 
of it. 

Sometimes the only land available is the schoolhouse 
garden. When that is so, a portion of it large enough for 
the needs of the class should be set apart. A special plot, 
however, is always desirable whenever it can be obtained. 

The land, if possible, should adjoin the school premises, 
and be sheltered from the cold north and north-east winds, 
as well as from the prevailing winds of the district. A 
warm, well drained soil, having a southern aspect, will 
give the best results. This is especially desirable in cold 
and wet districts. 

Low lying ground with a cold, damp, sour subsoil 
should if possible be avoided, as it is usually subject to 
mists and early and late frosts. Steep slopes, especially in 
dry districts or on sandy soil, should also be avoided. A 
good medium loam, about two feet in depth, is preferable 
to one of an extreme character, such as a very light sand 
or a very heavy clay, or a soil largely composed of peat. 
Light sandy soil is improved by adding clay, marl, or well 
rotted farmyard manure. Heavy, low lying ground will be 

S. G. 1 



2 THE FORMATION OF THE SCHOOL GARDEN. 

improved by draining, deep cultivation, manuring, or by 
the addition of sand, grit, "breeze," or any vegetable 
refuse. Exposed land should be sheltered by means of 
walls, wooden fences, or living hedges of privet, yew, thorn, 
cypress, hornbeam, or beech. Some garde~s ~re, however, 
already sufficiently sheltered by means of bmldmgs, clumps 
of trees, or hills. 

Fencing.-When fencing is necessary a choice will have 
to be made between living_hedges as mentioned above, and 
permanent fencing of some description. 

The following figures show the cost per yard of different 
kinds of fencing, but it is always advisable to obtain 
e~timates for the types considered desirable under the 
circumstances, in order that the prices may be compared:-

Unclimbable iron railings, 4s. to 6s. 6d. per yard. 
Galvanised strained wire fencing, about ls. per yard. 
Solid wire fencing, about lOd. per yard. 
Barbed-wire fencing, about ls. 2d. per yard. 

c Wooden rails with ba.rbed wire, about ls. 2d. per yard. 
Split chestnut paling, according to height and distance apart 

of the pales, ls. 7d. to 2s. per yard (Fig. 1) . 

. Where rabbits, poultry, or dogs are troublesome, wire 
netting should be placed around the garden to prevent 
tp.eir entrance. It is important that the garden should be 
properly fenced off. 

The land should be brought into a good state of cultiva­
tion either by digging or trenching, the grass (except couch) 
or weeds (except bindweed and similar perennial weeds) 
peing placed at the bottom of the trench. At the same 
time there should be added, if possible, manure, leaf 
mould, or material from a compost heap. 

The first digging or trenching of a garden is generally 
too laborious for children; in such cases it is usual to 
employ a labourer to break up the soil and bring it into a 
fit state for cropping, the pupils having an opportunity of 
observing how the work is performed. 

The whole of the pr~posed garden should be measured, 
.and a plan made, showmg the manner in which it is to be 
laid out. 
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Laying out the Garden.-The planning of school 
gardens is carried out under two different methods. 

(a) A common plot about the size of a cottage garden-
10 to 40 poles-or an allotment on which all the pupils 
work. This is more conducive to economy as regards area 
of land and garden tools. It also allows space for area­
sonable quantity of vegetables and flowers. to be grown. 
The method of cropping and culture is similar to that pre­
vailing in an ordinary small garden. 

Fig. 1.-Split Chestnut Paling suitable for Fencing Gardens. 

But since the school garden exists not so much for the 
teaching of gardening as for educational purposes, this 
common plot system cannot be recommended. Besides, 
the pupils are not so easily controlled, nor so usefully 
employed, as when they have a plot each. They are often 
in the way of each other, and only four or five can be doing 
u eful work at one time. 

(b) Individual plots, or one plot for each pupil (in some 
cases two pupils, a senior and a junior, work a plot 
between them), as shown on the three plans of school 
gardens. 

This method of " one pupil one plot ;, is the more com­
mon, and is undoubtedly the better of the two. The 
pupils experience the full effect of undivided responsibility, 
and consequently take more interest in their plots when 
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entirely managed by themselves. As will be seen £i:om the 
plans, the individual plots are about 1 square pole m a~·ea 
(about 30 feet by 9 feet), with paths 1 to 2 feet wide 
between the plots ; the main paths are from 3 to 4 feet 
wide. The plots are generally arranged to run east and 
west so that the rows of vegetable run north and south. 
A row of each of the common vegetables and salad plants 
is grown, and in some cases a few flowers. The cropping 
is arranged in a regular rotation, so that the same crop 
may not occupy the same piece of land in two consecutive 
years. The vegetable crops may be grouped as follows:--

(a) Pod bearers (peas, beans). 
(b) Fibrous rooters (cabbages, cauliflowers, etc.). 
(c) Deep rooters (carrots, parsnips, beets, etc.). 

In addition to the small plots provided for each pupil, 
provision should be made for the cultivation of those 
vegetables and salads for which there is no space in the 
pupils' plots. 

Further space will be required for herbs, a few fruit 
trees, some examples of agricultural crops, a nursery plot 
to serve as a seed bed, another for demonstration of pro­
pagation by cuttings, budding, grafting, etc., and lastly a 
plot where simple experiments of various kinds enumerated 
and explained elsewhere can be carried out. 

·wooden pegs eighteen inches long by l! inches square, 
pointed at one end, and painted, tarred, or treated with 
creosote, may be used to mark off each plot. Where 
there is a school joinery class these might be made by the 
pupils. 

If ashes, gravel, clinkers, stones, or other material are 
available for the paths, then the soil where the paths are 
to be made mav be removed, otherwise it should be left· 
the constant treading will soon consolidate it. The edge~ 
of the paths may be kept in order by using 4-inch deal 
boards (treated with some preservative such as creosote or 
tar), or bricks, st?nes, ~lates, or tiles ; or living edges 
may be formed with smtable dwarf plants-for which 
see Chapter XV. 
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THE FORl\UTION OF THE SCHOOL GARDEN. 5 

In laying out the garden, however, much will depend 
upon the configuration of the land, so that no hard and 
fast rule can be laid down as to the number, size, and 
direction of the plots. The number of plots will depend 
upon the number of pupils and the area of land at disposal. 
When the plots are formed, the pupils should measure 
the garden, and each make a plan drawn to scale, showing 
all the plots. Detailed plans showing the cropping of the 
plots should also be made. 

The Cost of Establishing a School Garden.-The 
initial cost of establishing a school garden will vary accord­
ing to the system of laying out, the condition of the land, 
the number of pupils available for gardening, and the 
requirements of the Local Education Authority. Below 
will be found details of the cost of tools, etc., for a garden 
of 10 plots, sufficient for ten to twenty pupils:-

10 Spades, No. 1, 2s. each ... 
10 Digging ForkR, 4 pronged, 2s. each 
10 Draw Hoes, 6 inch, handled, ls. each 
10 Dutch Hoes, 5~ inch, handled, ls. each 
10 Rakes, handled, ls. each 
10 Trowels, 6d. each 
10 Hanel Forks, 6d. each .. . 
10 Small Dibbers, 2d. ea.eh .. . 
2 Birch Brooms, handled .. . 
l Billhook ... 
l \V atering Pot 
1 Garden Line with reel complete 
3 Measuring Rods, 4 feet long ... 
1 ·wheelbarrow 
1 Large Rake, about . . . . . . . .. 

Pea sticks, or wire netting for peas, su,y 
Manure, say ... ... ... . .. 
Seeds, Tubers, \Vood labels, etc., about 
Sussex or Trug Basket, about ... 
Spray Syringe 
Fruit Trees, say ... 

24 Hardy Plants or Herbs, say . . . . . . . ... 

-£ 8. d. 
1 0 0 
l 0 0 

10 0 
10 0 
10 0 

5 () 
5 0 
1 8 
1 0 
2 0 
2 4 
2 0 
l 0 
0 0 
2 6 
5 0 

14 0 
13 6 

1 () 
8 6 
1 6 
6 0 

Tool and Potting Shed, £3 to £10, accordmg 
to size, say 5 0 0 

Total £14 2 6 
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I 
t · 

Fig. 3.-A Set of Tools suitable for a School Garden, 
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It will be seen from the foregoing statement tliat a sum 
of about £14 represents the initial cost of equipment for 
a school garden, and of carrying it on for the first year. 
In many cases, however, a much smaller sum will suffice. 

Fig. 4.-Garden Frame. 

But, on the other hand, where draining, levelling or 
trenching are necessary, and also a charge is made for rent 
of the land, then the cost will be slightly increased. 

Fig. 5.-Toolhouse and Potting Shed. 

Where there are two cla ses in school gardening, then, 
for the sake of economy, one set of tools will suffice for both, 
but a double set of plots should be provided. 

A garden frame will prove useful in the spring for rear­
ing seedlings of leeks, celery, onions, cauliflowers, tender 
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annuals, etc.; for growing tomatoes or cucumbers in sum­
mer, and for preserving tender plants through the winter. 

A ready-made frame (Fig. 4) will cost 20s. to 60s. ac­
cording to size and quality. But when there is a joinery 
class a suitable frame may easily be made by the pupils. 
A small greenhouse finds a place in some gardens, but i 
not absolutely necessary. See Fig. 7, page 15. 

It is desirable that the tool shed (Fig. 5) be provided 
with a bench for use during wet days. A similar bench or 
shelf on the outside of the shed will be found convenient 
for label writing, sorting, etc., even during fine weather. 

In addition to the initial cost, the annual outlay after 
the first year will be about £2 lOs. Od., made up as follows:­
Manure, 14s.; seeds, 13s. 6d.; pea sticks, 5s.; painting, 
repairs, and breakages, 14s.; plants, 3s. 6d. 

Particulars of seeds, etc., required per annum for ten 
plots are as follows:-

l~ pints Peas . . . . . . .. . . . . . .. 
1 pint Broad Beans (9d.) and! pint French Beans (5d.) 
~ oz. Tu:nip . . . . . . . . . . . . . .. . .. 
2 oz. Omon 

8. d. 
1 6 
1 2 

3 
4 
3 
3 
3 
2 
2 
4 
6 
6 
3 
2 
3 
2 
2 
2 
2 
6 

! ,, Carrot 
! ,, Parsnip 
! , , Beetroot 
! ,, Parsley 
1 ,, Spinach 
2 ,, Mustard 
2 ,, Cress ... 
2 ,, Radish 
1 packet Leek 
1 Lettuce ... 
1 Cauliflower 
1 Cabbage 
1 Savoy .. . 
1 Kale ... . .. 
1 Brussels Sprouts 
6 Culinary Herbs 
30 , , Flower Seeds . . . . .. 
14 lb. Potatoes (for one row) say 
300 Wood Labels, 6 inch... . .. 
Extra seeds if required ... 

2 6 
1 0 

. .. 2 0 
6 

13 6 
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The cauliflower, cabbage, and allied plants may either 
be raised from seed, or plants purchased locally. The 
latter cost ls. per hundred or more, according to kind. 
Collections of seeds, tubers, wood labels, etc., to meet the 
requirements of school gardens may be obtained at a 
slightly cheaper rate through some County Education 
or Agricultural College Committees, who contract with 
seedsmen for large quantities at reduced rates. 

Qualifications of Teachers.-It is desirable that 
teachers of a class in gardening should possess a certificate 
or diploma in horticulture, or rural science. This, how­
ever, need not be insisted upon if the teacher has a 
practical acquaintance with the subject, and is enthusi­
astic in such work, especially in view of the fact that 
gardening is intended to be educational, and to be cor­
related with other subjects taught. At the same time 
good culture of the crops, neatness, cleanliness, and method 
should, as far as possible, go hand in hand with the 
educational side of gardening. Such certificates and 
diplomas as those referred to above are obtainable by 
attending summer or winter courses of instruction in 
rural subjects at the various agricultural and horti­
cultural colleges or county classes. 

The Royal Hor6cultural Society of Great Britain holds 
annually in April an examination specially for school 
teachers. Full particulars, syllabus, and entry forms may 
be obtained by sending a stamped and directed envelope 
to the Secretary, Royal Horticultural Society, Vincent 
Square, London, S.W. 

Where Gardening may be Taught.-Gardening may 
be taught at (1) Primary 01· Elementary Day Schools by a 
member of the teaching staff, who must work with his 
pupils and set them a good example. If the teacher has 
not sufficient knowledge nor any natural liking for the 
subject, it would be better to engage the services of a 
fully qualified gardener. 

(2) The subject may also be taught at Evening Schools 
as an ordinary continuation class subject. 'l1his is done 
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by practical work in the garden during the spring and 
summer months (a plot being allotted to each studen~). 
In the winter a course of lectures or lessons on the prm­
ciples of horticulture may be given in the schoolroom. 
(See chapter on Evening School Gardens.) 

(3) S econdary Schools. Gardening may also be taught 
a,t these schools, in which case a special teacher-generally 
a hiably qualified gardener-is employed for the purpose. 
The 0 work done is both practical and theoretical, and 
includes land surveying, laying out and forming gardens 
for flowers, fruit and vegetables. 

The question is sometimes asked why local gardeners 
are not also employed for elementary schools. The best 
answer to this is that it is not intended to make skilled 
or professional gardeners of the pupils, but to arouse in 
them an interest in nature and rural life generally, and to 
correlate, as far as possible, other school subjects with that 
of gardening. This can best be done at an elementary 
school by a member of the regular teaching staff. 

Giving the Instruction.-Experience has shown that 
the teacher can attend to the pupils in the garden, even in 
small country schools, without the rest of the school work 
being detrimentally affected. It is generally found to be 
most convenient to arrange that gardening should be 
taken as the last lesson on one or two afternoons in each 
week, although the class may in some cases be held at 
other times. As a rule, three hours in all per week should 
be allocated to this subject, and the lessons may be given 
w~en the other pupils are drawing, or in the time other­
wise devoted to nature study, of which it is but a practical 
form. 

The tea~her should encourage his pupils to ask questions 
and to pomt out to him any peculiarity in the growth, etc., 
of the crops. 

He should make quite clear to the class what is pro­
posed. to be done at each lesson, and, as far as possible, 
explam the why and wherefore of the various operations 
as they are performed. 
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One or two lessons, each of one to three hours' dura­
tion, may be given weekly during the spring or summer 
month or throughout the school year. 

During wet or unsuihtble weather the lesson may be 
postponed, a note being made in the " log hook " to 
that effect, or a lesson may be given in the school­
room or potting shed on ome subject such as seed sowing, 
thinning seedlings, "pricking off " seedlings in boxes, 
making cuttings, making labels and seed packets, mixing 
composts, potting, budding, grafting, and cleaning and 
storing seeds in packets for future use. 

For this purpose the various roots, stems, leaves, tubers, 
bulbs, etc., from the garden should be employed to 
illustrate the lesson. After the removal of the crop in 
autumn, the pupils may be instructed, when the condition 
of the soil and the state of the weather are favountble, in 
the digging, trenching, or manuring of the soil for the 
crop of the succeeding year. 

It is advisable to interest the whole school in the work, 
and. the scholars should accordingly be encouraged to visit 
the garden periodically, but they should, during the visit, 
be under the supervision of one of the teachers. 

Girls in the Gardening Class.-When gardening was 
introduced into elementary schools, it wa with the 
intention of giving the pupil a working knowledge of the 
subjE>ct; and it was thought, therefore, to be a subject 
fitted only for boys. Since those days, and with the 
introduction of nature study into schools, educational 
authorities have advocated chool gardening not so much 
as a special subject but rather as a living adjunct to 
the school, and one which may be correlated with the 
three R's and other subjects. If gardening, therefore, 
is educational for boys, it is just a educational for girls. 
If boys require a change from the desk to the open air, 
so also do girls ; if boys are intended for outdoor life in 
after years, so are many girls, and work in the open air 
is perhaps more suitable for girls than work in mills, 
factories, or workshops. 

Many women find employment on the farm at harvest 
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time and during the fruit or potato season, and in the 
bunching of flowers for market. Moreover, women often 
undertake the care of the garden or orchard, and the 
management of poultry in connection with the farm or 
cottage. Many also enter trai_ning colleges, or oth~r 
institutions, where they can obtam a knowledge of agri­
culture or horticulture-practical and scientific-with a 
view to taking up these subjects seriously as a means of 
livelihood. 

On these ground it is surely reasonable to include 
girls in a gardening class, as is already done in various 
parts of the world. At schools where provision is made 
for laundry, cookery, and sewing, girls would naturally 
take part in such work, but where no such provision is 
made, it is sometimes found difficult to provide for them 
whilst boys are at gardening. In uch cases the girls 
may take a plot each the same a boys, or they may 
have flower plots of about ten square yards, or small 
beds for useful herbs, or the flower borders around the 
school buildjngs may be looked after by the girls, a 
section each, and window boxes or tubs for flowers out­
side the school may also be cared for by them. Such 
borders might be planted with annuals and perennial , 
including a few bedding plants and climbers on the 
walls. 

Care of the School Garden during the Summer 
Holidays.-Experience has shown that where gardens 
have been kept in a clean state of cultivation for several 
y~ars little harm will accrue to the crops, and weeds 
will not become very troublesome during the holidays, 
especially if, prior to breaking up, the garden receives 
a thorough cleaning in order that no weeds are left to 
g~·ow and choke ~he crops, or to produce seed. Imme­
diately on re ummg after the holidays, all large weeds 
should be removed by hand, and the ground thoroughly 
hoed and raked. 

Some gardens, however, that have not received the 
sam~ attention in the matter of careful cultivation may 
reqmre to be seen to during the vacation. The pupils, 
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where convenient, sometimes visit the garden once a 
w~ek! in order to attend to any pressing work. In cer­
tam mstances arrangements may be made with the janitor 
or caretaker to keep the plots and garden tidy during 
the holiday period, or the services of a local gardener, or 
handy man, may be requisitioned one day per week for 
a like purpose. It is questionable, however, whether any 
of the different modes of procedure alluded to are 
desirable, except in extreme cases, as a valuable object­
les on for the pupils may be obtained by observing the 
various effects entailed on their plots owing to their 
enforced absence. 

Disposal of the Produce.-In some cases the produce 
may be sold and a strict account kept of moneys received 
and expenditure for seed , pea sticks, manures, etc., but 
it is frequently found that, owing to the large number of 
kinds grown, and the small quantity of each, the 
returns are scarcely worth the trouble ; besides in many 
places there is considerable difficulty in disposing of 
produce in this way, as many cottagers have their own 
gardens. 

It seems best, therefore, not to attempt the selling of 
the produce, but the teachE>r should allow the pupils to 
take the crops they have grown-only, however, when fit 
to gather. In this way the children are encouraged in 
their work by being able to exhibit to their parents what 
they have grown. 

Prizes.-The giving of prizes, by the heacl teacher or 
some public-spirited person, for the neatest .and best culti 
vated plot in a school garden cr~ates much .mterer:;t among 
the pupils, not only those fakmg gardenmg, but of the 
whole school. 

It doe not, however, seem desirable to offer prizes for 
the best kept garden, as a whole, i?- a cou~ty or gro.up of 
counties as the character of the s01l and climate varies so 
much i~ different localities, and accordingly no fair com-
parison can be made. . 

Classes at which the pupils may compete are sometimes 
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provided in connection with the local flower show. It 
should be possible to organise in connection with large 
schools either an annual flower show or some form of 
competition for the produce grown. For rules and 
regulations some schedule issued by a horticultural society 
should be consulted, or a copy obtained of the Rules for 
Judging, issued by the Royal Horticultural Society, ls. 6d. 
post free. 



CHAPTER II. 

THE MANAGEMENT OF THE SCHOOL GARDEN. 

Commencing Work. 

In order to facilitate the work of planting and sowing 
when the time comes, it is advisable to have everything in 
readiness, such as tools, pegs, tallies, seeds, manures, etc. 

The wooden labels or tallies may have the names of the 
crops written on them, and be placed in position beforehand 
in accordance with the scheme of cropping shown on the 

Fig. 7.-A Small Greenhouse. 

plans. They should be thinly painted on one side, and if 
possible, whilst the paint is still wet, have the name and 
date of sowing neatly written upon them, using a soft 
pencil (not ink). 

In the spring, as soon as the weather is suitable, outdoor 
15 
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work may be begun and the ground prepared for broad 
beans, peas, potatoes, celery, leeks, onions, and shallots. . 

If a greenhouse (Fig. 7),. hotbed, or gar~e~ frame is 
available, seeds may be sown m March or April, m order to 
have early plants for planting out, of the following: Onions, 
leeks, celery, sprouts, cauliflower, savoy, and lettuce. 

In April, savoy, kale, sprouts, cabbage, colewort, broccoli, 
cauliflower, leeks, and lettuce may be sown outside on a 
special seed bed, in a warm, sunny, sheltered .. position. 
These will be ready for transplanting in from four to six 
weeks. The cabbage tribe do better when transplanted to 
other beds before being planted in their permanent 
quarters. 

Half hardy annuals may be sown in pots or boxes and 
placed in frames. When large enough to handle, they 
should be pricked off in boxes, eventually being hardened 
off, and planted out early in June. 

The following is the order in which the various crops 
may be planted or sown on each plot:-

March or April (according to locality, state of the 
weather, kind of soil, etc.) : Broad beans, green peas, early 
cabbage, kale, onions, shallots, parsnips. 

April or May: Radish, spinach, mustard, cress, potatoes, 
turnips, carrots, sprouts, cauliflower, parsley and other 
herbs, grasses and examples of farm crops; also hardy 
annuals. 

Middle of May to first week in Jime: Scarlet runner 
beans and French beans, which are very susceptible to 
frost, should now be sown, also beetroot, colewort, and 
lettuce, the latter on a seed bed for succession. A second 
sowing of radishes, mustard, cress, and spinach may be 
made, for succession, if space can be found for them. 

First week in Jime to end of the 1nionth : After the spring 
frosts are safely past, runner beans, French beans, celery, 
and tender annuals and bedding plants may be planted out 
from the greenhouse or frames. 

The ground at all times should be kept clean and free 
from weeds by hand weeding and hoeing. The edges of 
the plot~ may be preserved by means of a spade and the 
garden lme. 
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Crops which may be Grown on each Pupil's Plot 
and Time of Sowing (see Plans of Cropping). 

(a) Vegetables:-
(A selection will have to be made, as it is scarcely 

possible to represent so many kinds on an average 
sized plot.) 
Potato, early variety.-Plant March to April. 
Potato, main crop variety.-Plant March to April. 
Turnip : white, yellow, and purple top varieties.-Sow 

seed for succession, April to July. 
Carrot.-April to May, and again in July. 
Parsnip.-March to April. 
Beet.-April to May. 
Onion.-Under glass January to March, or outdoor 

March to April, and again in August. 
Leek-February to March under glass, or outdoor 

April to May. 
Celery.-Sow under glass March to April. 
Peas.-March to June. 
Broad Beans.-February to April. 
Dwarf, French, or kidney bean.-Sow in May, or 

under glass in April. 
Scarlet runner bean.-Sow in May, or under glass m 

April. 
Cabbage, summer and autumn varieties.-April. 
Cabbage, for spring and early summer use.-July to 

A11gust. 
Red cabbage for pickling.-April and July. 
Savoy.-April. 
Cauliflower.-March to April. 
Broccoli.-April to June. 
Brussels sprouts.-April. 
Scotch kale or curly green.-April and July. 
Spinach.-March to July. 
Colewort.-April and July. 

(b) Salads:-

Lettuce, radish, mustard and cress.-Sow in succession 
March to July. 
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(c) Flowe1·s :-
Sow or plant a few kinds at one end of each indi­

vidual plot or on a special flower border. 

Plants for the Demonstration Plots, etc. 
(a) Herbs and Miscellaneous Plants:-

Parley, sage, mint, thyme, balm, chervil, marjoram, 
savory, rosemary, rue, wormwood, lavender, arti­
choke, asparagus, seakale, rhubarb, hor eradish, 
shallot, chives, garlic, etc.-Sow or plant March, 
April, or May. 

(b) Fruits :-
Apple, pear, plum, damson, black currant, red currant, 

white currant, gooseberry, raspberry, strawberry, 
brambles, such as parsley-leaved, loganberry and 
Japanese wineberry.-These may be planted in 
autumn or spring (see plans of fruit plots). 

( c) Flowers :-
Annuals, biennials, perennials, bulbs, bedding plants, 

shrubs and climbing plants. 
( d) Ag1·icultU?·al Plants :-

Wheat, barley, oats, rnangel, swede, clovers, beans, 
grasses, etc. 

( e) Trees and Shm bs for a Forestry Plot (Fig. 14) :­
A few typical kinds if pace can be found for them. 

Plans of Cropping. 
Notes on 01·opping the Plots.-Orops enclosed in brackets 

( ) are intercrops coming into use before the main crops 
are ready. When it is thought desirable to provide a suc­
cession of crops either for summer or winter use, the follow­
ing examples may be found of use. It should be borne in 
mind, however, that winter crops-greens, leeks, etc.-will 
probably occupy the land when the necessary digging opera­
tions should be performed, thus rendering this task more 
difficult of accomplishment. 

Radishes may be succeeded by another sowing of 
parsley, or by planting leeks, lettuce, etc. 
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Lettuce may be succeeded by radishes, turnips, or 
carrots. 

Early turnips may be followed by lettuce or leeks. 
Early potatoes by winter greens or leeks. 

It is not essential that all the pupils' plots should be 
planted in exactly the same order. Some may be sown as 
shown on the first plan and others as per second and third 
years plans, thus illustrating a three years' system of 
rotation. 

Number of fruit trees, etc., on fruit plot (Fig. 12), with 
their approximate cost :-

3 Apples ... 
1 Plum 
1 Pear 
5 Gooseberries at 3d. .. . 
5 Black Currants at 3d. 
2 Red Currants at 3d .... 
2 White Currants at 3d. 
5 Brambles 
10 Raspberries 
40 Strawberries 

8. d. 
4 6 
1 6 
1 6 
1 3 
1 3 

6 
6 

2 6 
1 3 
2 0 

16 9 

Cost of fruit trees for plot 40 feet by 40 feet (Fig. 13) :-

4 Apples on Crab stock ... 
3 Apples on Paradise stock 
1 Pear 
1 Plum .. . 
12 Gooseberries .. . 
9 Black Currants 
3 Red Currants ... 
3 White Currants 
20 Raspberries .. . 
20 Strawberries .. . 
2 Loganberries ... . .. 
3 Parsley-leaved Brambles 
3 Common Brambles 
2 American Brambles : : : 

8. d. 
6 0 
4 6 
1 6 
1 6 
3 0 
2 3 

9 
9 

2 6 
2 0 
1 6 
1 6 
1 6 
1 0 

£1 10 3 
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Plans of Cropping. lndiviclual Plot , hawing Method of Cropping. 
(N.B.-The crops are to be sown or planted on the lines, not in the spaces between them.) 
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( R.\DISIIER on Edge of Plot.) 

BIW.\D IlEANS. 18 Seeds. 

---~'lP!NACH.) 

GR~:B~ PEAK (Tall or Medium). 

__ __j!.J~:TTUCE_.) __ 9-12 Plants. 

CJAHBAGE. G Plants. 

CAULIFLOWER or BROCCOLI. 6 Plants. 

SAVOY or BRU!-iSELS SPROUTS. G Plants. 

TURNIPS. Thinned to 9-18 Pl~t_:i. __ _ 

POTATO~s. G-7 Sets. 
--------~ 

LEEKR. 12-18 Plants. 

0Nro~_s_. _________ 1_8_Plants. 

PARSNIPS. 'l'hinned to 12-18 Plants. 

CARROTS. Thinned to lij-18 Plants. 

IlEF.TROOT. Thinned to 12-18 Pla~ 

PARSLJ<~Y. 12-18 Plan_ts_. ___ 
1 

~everal Kinds of FLOWERS in I.Jines, Circles, or 
Semicircles. 

Fig. 9.-FIRST YEAR'S CROPPING. 
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Sow in Drill 3'' to 4" wide. 

Sow seed 3·• to 4'' deep. 

Sow in Drill 3" to 4" wide. 

Sow thinly 211 to 4'' deep in 
a wide Drill. 

Half a Row of each ; sow 
similar to Radish. 

Sow thinly 2" to 4" deep 
in a wide Drill. 

w 

S-----+N 

E 

Plants from Seed-bed or 
Frame. 

Sow in Shallow Drill l" 
deep. 

Plant Sets 4" to G" deep. 

Plants from Seed-bed or 
Frame. 

Sow in very Shallow Drill 
and thin out, or Plant 
Onion Sets or Seedlings. 

Sow thinly, or 4 Seeds every 
611 to 9". 

8ow thinly l" deep. 

Sow in a similar manner to 
Parsnips. 

Sow thinly, or Transplant 
from.Boxes. 
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Suggested Plans of Fruit Plots. 
~ 20 Feet, -+ 
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Q) Row of Brambles 4 feet apart. 

0 
;:: ~ 
---·B -----B-----B ------B------B··--

0 ~ 
~ s s 

~ 
"' I I 0 ~ 
t:- s s ~ 
~ I 

a' 

§' I 
(!> 

+> s Red Apple Red s ~· 
"' ~ I 0 x 0 I 

...., 
.....,, '*' .... Currant. Bramley's Seedling. Currant. i "' s s 
Q) 

I I .§ ~ 
,$;) s s ~ 

~ I I -~ ~ 0 

'"' rn s s 
~ 

0 
Row of Raspberries 2 feet apart. 0 
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I 
s 
I Plum White Pear. s x 0 x I Victoria. Currant. s 
I s 
I Row of Black Currants 4 feet apart. s 
I C----C----C------C--- --C 

s 
I 
Fig. 12.- Demonstration Fruit P lot, 30 f eet by 20 f eet. 
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P lans of Fruit Plots. 
~ 40 Feet. -+ 
~ t ... ... ... ... ... ... ... ... ... ... ... .. . ... ... ... 

Row of Strawberries 2 feet a.pa.rt. 
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0 x 0 
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4 11 15 22 26 

0 0 0 0 0 
--2'-- Flower Borde1·, Nursery, or Strawberries. :--2'--

-+-
Fig. 13.-Demonstration Fruit Plot, 40 feet by 40 feet. 

8 = 4 Apples on Crab stock, 20 feet apart. 

EB = 3 Apples on Paradise stock. 

D = 1 Pear. 
x = 1 Plum, Victoria. 
1, 12, and 23, \Vhite Currants. 
2, 3, 5, 6, 7, 8, 9, 10, 11, Black Currants. 
4, 15, and 26, Red Currants. 
13, 14, 16, 17, 18, 19, 20, 21, 22, 24, 25, Gooseberries. 
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Fig. 14.-Plan of a Forestry Plot 40 feet by 40 feet. 

1. Larch. 15. Birch. 
2. Scots Pine. 16. Elder. 
3. Austrian Pine. 17. Rowan Tree. 
4. Sycamore. 
5. Ash. 

18. Holly. 
19. Buckthorn. 

6. Silver Fir. 20. Barberry. 
7. Oak. 21. Cherry Laurel. 
8. Beech. 22. Hazel Nut. 
9. Common Spruce. 23. Broom. 

10. Elm. 24. Juniper. 
ll. Willow. 
12. Li.me. 

25. Lawson's Cypress. 
26. Butchers' Broom. 

13. Poplar. 27. Lilac. 
14. Yew. 28. Guelder Rose. 

The cost will be from 4d. to ls. each, according to size and kind. 
26 
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Schemes of Work. 
The following suggestions are given with a view to aiding 

teachers in drawing up a scheme of work for approval by 
H.M. Inspector. Each scheme should give particulars of 
the following:-

1. Name of school with date of application. 
2. Name of teacher who will conduct the class. 

3. Certificates or any special qualifications for gardening, 
i.e. in botany, nature study, agriculture, or horticulture. 

4. Land available :­
(a) Area. 
(b) Aspect. 
( c) Kind of soil. 
( d) Distance from school. 
(e) Whether schoolhou e garden, portion of play­

ground, or special plot. 
(f) Shelter. 
(g) Protection from trespass and cattle. 

5. Method of laying out the land:-
(a) Whether as a common plot on which all the 

pupils work in co-operation, in which case 
state any special feature, i.e. fruit plot, herb 
plot, seed plot, experiment plot, etc. 

(b) Or divided into plots; if so, give the number of 
plots with their area, and state if a portion is 
set apart for seed-beds, fruit, etc. 

( c) Or whether as a combination of common plot 
and individual plot. 

6. Nature of the crops to be grown, giving a list of the 
vegetables, herbs and fruits, and stating whether, in 
addition, flowers are cultivated. 

7. Number of pupils available for gardening (not to 
exceed 20 for one teacher at any lesson in Scotland; 14 
pupils is the limit for one teacher in England) ; whether 
they work singly, in pairs or in co-operation, and how the 
attendance is to be kept. 
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8. Number of hours and lessons per week devoted to 
this subject. 

9. General equipment of the garden, viz. a list of tools, 
givina number of spades, forks, rakes, hoes, etc., and 
stati;g whether there is a wheelbarrow, tool shed, or a 
garden frame. 

10. Who provides the seeds, plants, trees, manures, and 
tools? 

11. How is the produce disposed of, i.e. given to the 
pupils, sold, or used in connection with the cookery classes? 

12. Describe how the pupils are to record their work and 
observations. 

13. State how it is proposed to provide for those pupils 
taking gardening a second or a third year. 

Exarnple : In the :first year they may work their 
own plots ; in the second or third year they may work 
on the demonstration plot or fruit plot, and take part 
in propagation, manuring, and any experiments con­
ducted, or additional practice may be given on the 
individual plots. 

14. A sketch or plan of the proposed garden should be 
submitted with the scheme. 

15. The practical work to be performed, i.e. trenching, 
digging, hoeing, mulching, manuring, seed sowing, trans­
planting, pruning, propagation, etc., and also the proper 
care and use of the various garden tools provided. 

16. Correlation with other subjects, i.e. showing how it 
is proposed to correlate school gardening with such subjects 
as-

Com position, arithmetic, mensuration, drawing, nature 
study, cookery or woodwork. (See next chapter.) 

17. Winter work, i.e. what is proposed to be done during 
the winter months. (See notes on winter work, page 48.) 

N OTE.-In drafting a scheme of work it is important 
that the Code Regulations of the Board of Education 
(England and Wales) or of the Scotch Education De­
partmen~ (Scotland) be consulted in conjunction with 
the reqmrements of the Local Education Authority. 



CHAPTER III. 

CORRELATION WITH OTHER SUBJECTS. 

PUPILS' NOTE-BOOKS. 

At many points school gardening comes into close touch 
with other subjects of the school curriculum such as 
nature study, drawing, dictation, composition, arithmetic, 
mensuration, wood-work, etc., and should therefore, as far 
as it is practicable, be correlated with these subjects. 

Correlation with Drawing. 

Brush or pencil drawings of flowers, vegetables, fruits, 
seeds, weeds, insects, garden implements, etc., or of some of 
the more important operations performed in the garden, 
such as budding, grafting, layering, making cuttings, or 
methods of planting and pruning trees or shrubs. The 
pupils should make rough sketches in their note-books of 
these or anything else that comes under their notice. 

Correlation with Nature Study and Botany. 

The garden will supply many interesting subjects for 
more detailed study in the class-room, e.g. the germination 
of different kinds of seeds, such as peas, beans, onions, 
mustard, etc., the keeping of exact data as to time of 
sowing, period before germination takes place, and the con­
ditions found necessary, i.e. air, heat, moisture, etc. Life 
histories of a few typical insects, or of some common plant 
disease. Careful comparison of a few typical plants, of 
the common natural orders or groups of plants, such as 
the pea and bean family, cabbage fa~ily, parsle;r famil~-, 
etc., showing the reasons for placmg them m then· 
respective groups. 

29 
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Comparison of local soils, also of weecls found in or near 
the aarden (see special list); reason why some weeds 
spre;d so quickly, e.g. groundsel, chickweed, couch grass, 
etc. Note which birds are of common occurrence. 

Observations of habits and date of :first appearance of 
bees and other insects in the garden. Bee-keeping is a 
very interesting and profitable adjunct to the school 
garden; bees are of great importance in conveying pollen 
from flower to flower, thus giving a greater yield of fruit. 
Note the kinds most commonly visited (see Chap. XV.). 
Weather observations may also be taken note of, i.e. rain 
gauge, barometer, maximum and minimum thermometers, 
direction of wind, etc. The teacher should encourage the 
pupils to look beyond the precincts of the school garden 
and to note the best and most suitable varieties of farm 
and garden crops and fruit trees suited to the district, 
while an interesting study could be made of the common 
grasses-useful and useless kinds-( see Chapter XXIII.) 
found in fields or highways. Local methods of culti­
vation should be discussed; also the date when certain 
operations are performed locally. 

The pupils should be encouraged to notice for them­
selves the appearance of the onion fly maggot, carrot fly 
maggot, cabbage root maggot, bean aphis, cabbage cater­
pillars, etc. 

Pupils should be asked to bring to school specimens of 
flowers, fruits, leaves, grasses, or anything of interest. 
These may form the subject of a lesson for discussion or 
drawing. Some of the specimens may be kept for future 
reference. 

A collection of the weeds found in the garden or in the 
district could be made when well in flower, and carefully 
pressed by laying them between sheets of blotting-paper, 
old newspapers, or any kind of absorbent paper, and 
placing a board with weights, bricks, stones, or something 
very heavy on the top. They should be examined and 
changed frequently until they are quite dry, after which 
they ~ay be ?Iounted on sheets of hard white paper of 
demy size. Fish glue or gummed strips of paper may be 
used to fasten them to the sheets. Due regard must be 
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paid .to the length and breadth of the specimens before 
pressmg. 

Dried specimens of plants should be kept in a dust­
proof cabinet and stored in a dry place : as a further 
precaution against attacks of insects they should be 
brushed over with a solution of 1 oz. corrosive sublimate, 
1 oz. carbolic acid, and 1 quart of methylated spirits. 

Correlation w ith Arithmetic and Mensuration. 

Careful measurements of the whole garden and of the 
various plots should be made by the pupils, and after­
wards drawn to scale. Produce from any given area may 
be weighed and calculation made as to the quantity an 
acre or a rood would be expected to yield. "Profit and 
Loss" accounts might be kept of the produce from the 
plots, and expenditure in purchasing seeds, manures or 
plants. 

Numerous problems should be set, the following being 
a few examples:-

1. A cubic yard of ordinary garden soil weighs 1 ton. 
Find· the weight of soil moved in trenching to a depth 
of 2 feet a plot 30 feet by 9 feet. 

2. Find the quantity of artificial manure required for 
10 plots each 30 feet by 9 feet if the manure is applied at 
the rate of 1 lb. per 5 square yards. 

3. To find the quantity of artificial manure required for 
a plot (or all the plots of the garden) when applied at the 
rate of 

1 oz. per square yard 
2 oz. 
3 oz. 

4. Find unit values of mamU"e, e.g. compare value of 
nitrogen in nitrate of soda (containing 15 per cent. of 
nitrogen) selling at £12 per. ton a~d. the value of 
nitrogen in sulphate of ammoma ( contammg 20 per cent. 
of nitrogen) at £14. 
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5. Mixture of manures. 
A mixture of 5 lb. superphosphate 

2 lb. sulphate of ammonia 
3 lb. kainit 

is applied to 40 square yards of a potato crop. Find 
quantities of each manure required for! acre, for 5 acres, 
etc. 

6. Calculate rates per square yard when manure is 
applied at the rate of 

I cwt. per acre 
l~ cwt. 
2! cwt. 

7. What fraction of the whole area of the school garden 
is taken up by the walks ? 

8. Find the area of any given piece of ground. 
9. Find the cost of cartage at ls. per cubic yard of 

sufficient gravel to cover the paths in the garden to an 
average depth of 1-! in. (For area of paths see No. 7.) 

10. Given a quantity of seed the pupil 
I. Weighs same and makes note of weight (some 

fraction of oz.). 
2. Takes note of length of drill sown with this 

weight of seed. 
From these data the pupil may calculate 

1. Quantity of seed required to sow down half an 
acre after dista,nce apart of rows had been 
decided upon. 

2. What length of drill given quantity of seed will 
sow, and thence what convenient area could 
be sown. 

ll. Comparison of local weights and measures with 
Imperial or Standard weights and measures. 

N OTE.-These are not meant to be set examples, but may 
convey so~e hints as to how questions may be made up­
the best fame for propounding a sum being after a, pupil 
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has carried out some piece of work and made careful note 
of result, though to find cost of manures for large area, 
and crop from lar~e area, might be the problem suggested 
first, and the pupil be asked to experiment on a small scale. 

Correlation with Reading and Composition. 

Pupils should keep note-books in which they enter in 
their own words what they have done or observed in the 
garden from day to day, detailing depth, distance apart, 
when crop was sown, when mature, etc. 

Such notes might form an exercise in composition at 
some future time, the pupil writing out a complete account 
of the life-history of some common pest, insect or weed, or 
the cultivation of some common garden crop grown by the 
pupils. 

The pupils could read in some gardening book or peri­
odical full particulars of any crop or of any particular 
operations on which they are engaged. 

Correlation with Wood-work. 

During the winter months wood-work might very well 
take the place of gardening-. Lessons on trees and timber 
could be given, and for this purpose a few typical trees 
might be grown on the school premises, so as to familiarise 
the pupils with the habit, kind of bark, shape of the 
leaf, etc. 

The course of wood-work models could be designed with 
special reference to the garden, without losing any of the 
educational value. The boy would know that the results 
of his work would be useful in the garden. The following 
are examples of work that may be done:-

Mending broken tool handles, making labels (tallies), 
stakes for dahlias and other plants, stakes for corners of 
the plots, windpw boxes, . garden frames, pro~agating 
frames, dibbers, wooden palmgs, footscrapers, trellis work, 
and cabinets for storing eeds, fruits, botanical specimens, 
etc. Boxes for seed sowing, for transplanting seedlings, 
or for sprouting potatoes. Deep boxes, with sliding glass 
fronts for observation of germination, etc. 

S. G. 3 
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The makinO' of such articles has a distinct utilitarian 
value, and is,

0 
perhaps, of greater educational importance 

than many of the pipe racks, paper knives, and rulers so 
often seen. 

Correlation wit h Cookery . 
Generally speaking, vegetables form a very small part 

of our food, especially amongst the working classes. The 
reason is, perhaps, that very few people know how to 
cook them, or, if they do, they will not take the trouble 
to do so. 

Several instances have come under my notice of children 
refusing to take home from the school garden scarlet 
runners, French beans, Brussels sprouts and salads, because 
their parents did not want them. But with the intro­
duction of cookery lessons into the school curriculum this 
state of things would probably vanish, especially if 
teachers would concentrate more attention on vegetable 
dishes and emphasise their importance and usefulness in 
household economy. 

There is ample opportunity for the combination of 
school cookery centres with school gardens. The girls 
could, with the help of the boys, gather vegetables direct 
from the garden, and thereby gain a knowledge and ap­
preciation of the appearance and quality of fresh produce. 
At many schools the garden produce is used in the cookery 
lessons and for the use of soup kitchens, which are a 
great boon to children living at a distance from the 
school. 

Note-books X:ept by the Pupils. 

Educational authorities attach considerable importance 
to the correct keeping of garden notes by the scholars 
attending the classes, and the following suggestions have 
been drawn up with a view to providing guidance where a 
note-book on similar lines is not already in use. The 
notes should be made in a good exercise-book from the 
working notes entered by the scholars on the spot in a 
small penny note-book. The writing up of the permanent 
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notes might be regarded as a composition lesson. Care 
should be taken that only notes on work which the pupil 
has actually done should be recorded. 

The note-book should be prepared on the following 
broad lines, and the entries should, as far as possible, be 
made whilst the work is still fresh in the minds of the 
pupils. 

(a) Particulars of the school garden. 

(1) Name of School.. .................................... . 
(2) Parish ..................... (3) County ............. .. 
( 4) Name of pupil.. ...................................... . 
(5) Age last birthday .............. (6) Class .......... . 
(7) Situation of garden ................................. . 
(8) Aspect .................................................. . 
(9) Nature of gradient (if any) ....................... . 

(10) Nature of the soil to a depth of one foot 

··························································· 
Nature of the subsoil .............................. . 

(11) Area of the garden ................................. . 
length .................... width .................... . 

(12) Area of pupil's own plot ........................... . 
length ..................... width .................. . 

(b) Plan of the garden, drawn to scale, showing all the 
plots. 

( c) Plan of the pupil's plot, showing manner of cropping. 

(cl) Plans of fruit plot, herb plot, or any other feature 
of the garden may also be made, and the names of 
the plants grown may be filled in, showing the 
position of the several kinds. This will be found 
useful for reference in case the labels get lost. 
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( e) Particulars of crops grown. 
A double page of the note-book may be set apart for this purpose, and columns ruled 

to contain particulars of all the crops grown. The following examples indicate the necessary 
information which should be furnished:-

Name of 
Crop. Variety. 

Cauliflower I Early 
London 

:carrot ... J Long Red 
Surrey 

.... ~ . I .... 
. ~ bC ~ -d · ~" l-~ ~ 1 t H t i ~ 
; ~ !IJ ~ ~ ~ .§ e> ~ 5 ~ ~ a ~ ,:: 5 
=~ ~& 0 ~~ z ~ ~~ ~.s ~ $~ 
o...... -;i:i. .d 'l::o co ee S I '°~ ..... oe ., 
-&i:i. ~'° ~ $~ 2 ~ ~ @~ ~ ~:S '° ~ A '° ·~ H A A z +> ,,, 
A I A A I r::i:i 

Remarks. 

____ ,_ ,________ -1 

I ~~ I April S May 1 1 in. June 3 9 ft. 18 in. Aug. 4 17 wks. 4 heads 0 (j Two plants destroyed 
by cabbage rnot 

29 

I I maggot. 

" 20 1 " " 19 " 6 ,, ,, 15 
1

,15 " 18 good roots I 0 5 
= 5lb. 

The seedlings were 
dusted with soot 
at intel'Yals. 

Potato ...• Tb• Faotm· 1 Mu"h" I " 2 I 5 ,, I I " " 
Sept. 19 25 ,, 18 lb . I o 9 

The tops slightly 
damaged by frost 
on May Gth. 
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(f) In a similar manner notes of the following may be 
kept:-

(1) Manuring.-Kind of manure used, quantity 
used, cost of manure, date of application, 
crops manured, crops not manured ; com­
parisons of manured crops may be made 
with those unmanured. 

(2) Insect pests and diseases occurring in the 
garden may also be tabulated-name of the 
pest, name of plant attacked, part of plant 
attacked, date when first seen, remedies or 
preventives used; when used, results. 

(3) Weeds found growing in the garden may be 
grouped, giving local names, botanical 
names if known, duration, i.e. annual, 
biennial or perennial, habit of stem growth, 
how they propagate themselves, how best 
destroyed, remarks. 

( 4) Weather observations and records.-Provision 
should also be made in the note-book for 
recording temperature, rainfall, etc. 

(g) A diary of all work performed by the pupils should 
be kept, such as digging, levelling, sowing, 
thinning, lifting the crops, etc. The state of 
weather and condition of the soil should also be 
noted. If such work is to have its full educa­
tional value the records should be entered by the 
pupils in their own words, as this causes them to 
think for themselves. Notes or records of work 
in the pupils' note-books dictated by the teacher 
are all too common, and should, as far as possible, 
be discouraged. 

Examples of Entries in Note-books . 
Actual notes extracted from pupils' note-books. The 

following extracts are given with a view to aiding teachers 
as to the lines on which note-books may be kept. They 
are not intended to be models, but merely suggestions of 
what might be done. 
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18th Feb. 

25th " 

4th March. 

llth 

18th 

25th 

lst April. 
8th 

15th 

22nd ,, 

29th 

6th May. 

13th ,, 

PUPILS' NOTE-BOOKS. 

DIARY OR RECORD OF WORK. 

I helped to remove two cart-loads of 
manure into the garden and I then spread 
it over some of the plots. 

I filled in my weather report and helped to 
spread the manure over the spare plots. 

I helped to remove the manure into the 
garden and continued spreading it. 

I helped to mark off the plots and get the 
flower plot delved. 

I helped to delve the plots round about 
the trees and raked my own plot. 

I put into the ground the following seeds : 
Broad beans, spinach, green peas, radish, 
turnips, carrots. 

Easter holidays. 
This week I planted one row of early 

potatoes. I also sowed cabbage, kale, and 
other seeds. 

I put into the ground the following seeds : 
Parsnips, onions, beetroot, parsley, mustard, 
cress, and leeks. 

This week I helped to sow peas, beans, and 
lettuce in the cookery plot. In the herb 
plot I helped to sow such herbs as thyme, 
savory, sage, chervil, balm, and marjoram. 

This week I helped to sow some lettuce, 
raked the ground among the trees and filled 
some notes in my note-book. 

This week I planted some plants in my 
plot such as cabbage, cauliflower, Brussels 
sprouts, savoy, and kale. 

I filled in my weather report for the past 
week, made some drawings, and helped sow 
some anemone seeds. 



20th May. 

27th 

3rd June. 

lOth 

17th 

24th ,, 

2nd Sept. 

9th 

16th 

23rd 

30th 

7th Oct. 
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This week I thinned the turnips and con­
tinued weeding. I also planted some scarlet 
runner beans at the top of my plot. 

This week I sowed seeds of eight different 
kinds of flowers, and also continued weeding 
and hoeing. 

This week I helped to plant the following 
plants : Chrysanthemums, begonias, asters, 
scabious, lobelia, violas, dahlias, and mar­
guerites. 

This week I removed the mustard because 
it was ready for use, and also re-sowed mus­
tard and peas. I also continued weeding. 

This week I gathered the radishes, spinach, 
and cress, which were ready for use. I then 
re-sowed spinach and staked up the peas. 

This week I transplanted two rows of 
lettuce. I also sowed a row of radish and 
turnip and thinned out the beetroot. 

This week I have not been in the garden 
because of the rain we had during August. 

This week I helped to weed the tree plot, 
and then gathered some of the produce of 
my plot. 

This week I revised my notes on soils, and 
then went outside and gathered the radishes, 
potatoes, beans, and peas. 

This week I revised my notes on soils, 
filled in my weather report, and helped to 
paint the garden frame. 

This week I continued revising my notes 
on soils, filled in my weather report, and 
went outside and began to clean my tools. 

I :finished revising notes on soils. I then 
went outside and started to trim the hedge. 
I also got a lesson on how to take cuttings 
of plants and how to place them in the cold 
frame. 
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14th Oct. 

2lst 

30/3/09. 

PUPILS' NOTE-BOOKS. 

I revised my notes on operations ?on­
nected with the soil. I also made dra wmgs 
of cuttings, and then went outside and 
weeded my plot. 

This week I helped to put in glasses the 
following hyacinth bulbs :-

1. Gertrude (red), 
2. Robert Steiger (red), 
3. Gigantea (white), 
4. Grandeur a l\'.Ierveille (white), 
5. Charles Dickens (blue), 
6. Lord Balfour (blue), 

and I then went outside and continued to 
trim the hedge. 

COMPOSITION. 

Last Friday I was out at the gardens. I first 
dug the garden, and my companion David 
Young, who works the garden with me, took 
out the stones and the weeds. 

We next got a line about one foot and a half 
from the edge of the plot and took a round 
piece of stick and made two rows of holes about 
two inches deep and six inches apart. We next 
put a bean in each hole and turned the earth 
over on the top of them and firmed it. 

We next took our line about a foot from the 
beans, and with our spade we turned the earth 
over about six inches broad and an inch and a 
half deep for our peas. We next scattered the 
peas pretty thickly and took our rake and 
turned the earth back again, and with our spade 
we firmed the earth on the top. When we had 
finished we took a tally for our peas and wrote 
'' Fill basket Pea " and put it in the ground 
opposite our peas, and put a tally opposite our 
beans, which were the" Nettleship" beans. 



8/4/09. 

. 21/4 /09. 

11/8/09. 

7/9/09. 
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We set radish two feet from the onions in the 
same way as the spinach. We then dug about 
a foot broad and one and a half feet deep. Then 
we turned the earth in again, and with a big 
dibble we made the holes as deep as we could. 
Then we filled them up to one inch from the 
top and put in two or three parsnip seeds and 
covered them with fine earth. 

I was out at my garden on Tuesday. I pre­
pared the piece of ground which was left vacant 
between the spinach and the onions, which was 
four feet wide. I set my line a foot from our 
spinach and with my finger made a drill for our 
beetroot about 1 ~ inches deep. We then got 
our seeds, which were like little pieces of cork, 
and sowed them thinly along the drill. When 
this was done we pressed the seeds in the ground 
and covered them over with earth. 

We next set our carrots a foot further along 
and with my :fingers prepared the little furrow. 
I then set the seed and covered them over with 
earth and slightly firmed the soil with the back 
of my hand. 

I was out at my garden to-day and I saw a 
great number of weeds had grown up during 
the holidays. The soil was dry and I took a 
hand fork and took out as many weeds as pos­
sible without loosening the vegetables. I saw 
my peas were ready and my beans were about 
ready for pulling. My runner beans were flower­
ing and my French beans also, but my cabbages 
were greatly damaged by caterpillars. 

We were out measuring the size of the whole 
garden and wefounditwas 184feetby40feetand 
its area was 902 square yards. We also measured 
the vegetable plots and found them to be 27 feet 
by 9 feet. This measuring was done by a chain 
which measured 66 feet--100 links-so we came 
inside and found the area in square yards. 
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22/9/09. I drew a plan of my plot and also made up 
an account of what I had spent on my garden, 
and I found that after allowing ls. for manure 
I had spent ls. 8d. for seeds. In order to do 
this I put the dates when I got the seeds, the 
name of the seed, and then the price (as stated 
below). 

INCOME AND EXPENDITURE OF PUPIL'S PLOT. 

1909. Expenditure. ______________________ , ____ _ I *Income. 

March 23 
30 
30 

Ap~il 5 

8 

May 4 

19 

Manure ... 
-i lb. Peas 
Beans ... . .. 
Golden Ball Tur.nips ... 
Cauliflowers .. . . .. 
Potatoes 
Lettuces 
Radishes 
Spinach and Cress 
Parsnips 
Onions ... 
Beets 
Parsley .. . 
Carrots .. . 
Brussels Sprouts 
Greens (Kale) ... 
Cabbages 
Savoys ... 
French Beans ... 
Swede Turnips 

s. d. s. d. 
1 0 

2~ 10 
1 2 

1 3i \! 

5 31. 2 

l~ 5 
2 
l. 
2 
J 
2 
l 2~ 2 

l~ 2~ 
;!. 
2 
l. 
2 
l 5 
2 

1 
l 
2 

1 2 
1 6 

l. 
2 
1. 4 2 

2 8 3 10 

* It was found impra~ticable to sell . some of the crops grown, 
and some was th~refore given to the pupils : consequently no value 
was placed upon it. 
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SCHOOL GARDEN INCOME AND EXPENDITURE. 

ACCOUNT FOR 10 PLOTS, 1911.1 

I 'COl\IE. EXPENDITURE. 
s. d. .£ 8. d. 

Peas ... 8 2 Farmyard manure . .. 1 6 9 
Beans 2 6 Artificial manures ... 13 6 
Turnips 9 o~ Seeds: Peas :3 6 
Carrots 13 6 Beans 2 3 
Beets 8 9~ Potatoes 1 0 
Parsley ;3 8i Beets 3 
Cabbages 3 8~ Carrots 3 
Brussels Sprouts 7 6 Celerv 3 
Cauliflowers 4 0 Parsnips 3 
Red Cabbages 1 6 Turnips 6 
Savoys ... 1 6~ Parsley 3 
Potatoes 6 3~ Radishes 2 
Celery 6 5~ Lettuces 3 
Lettuces ()~ Leeks 6 
Leeks 7~ Br. Sprouts ... 3 
Parsnips 4 Cabbages 2 
Cress 2 Cauliflowers 5 
Apples 1 8 Grasses of sorts 0 
Rhubarb 1 G Herbs 0 
Flowers 5 0 Cabbage plants of 

sorts 1 8 
q doz. Geraniums ... 3 9 
5 " Blue Lobelia 2 6 
2 ,, Asters 8 
2 Stocks 8 
6 Gl~<lioli 3 
.Matting, ls. 2<.l.; 

nails, ls. ; tags, Gd. 2 8 
Leaf mould ... 2 G 
Soil (4 carts) 4 0 
Balance (profit) 14 4~ 

-----

I 
-----

£4 6 6~ £4 6 6~ 

I I am indebted to Mr. J. Loudon, M.A., Redding Public School, 
Polmont, Stirlingshire, for this balance-sheet. ~t this sclH~ol all 
the garden produce is sold, and the money receIYe<l spent m the 
upkeep of the garden. 
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Plant. 

PUPILS' NOTE-BOOKS. 

PLANTING AND SOWING TABLE. 

When above 
ground. 

When 
thinned or 

transplanted. 

When ready 
I 

for use. 

----------- ---------1-- ----1------

Radish 
Beans 
Spinach 
Peas 
Potatoes 

(early) 
Potatoes 

(late) 
Turnips 

Carrots 
Parsnips 
Beetroot 
Parsley 
Onions 
Mustard 
Cress 
Lettuce 

25th March 
,, " 
" " 

15th April 

I 

25th March 
24th June 
25th March 
15th April 

" " 
" " 

29th April 

llth April 
2ndMay 
15th May 
2nd May 
27th May 

27th May 

llth April 
Middle of July 
29th April 
29th April 
13th May 
27th May 
27th May 
28th April 
2nd May 
13th May 

6th May 

f5th Aug. 
lOth June 
17th ,June 
24th June 

lOth June 

24th June 

OBSERVATION LESSONS. 

17th June 
Sept. 
17thJune 
August 
Sept. 

October. 

Failed 
Sept. 

i9th Aug. 
Sept. 
lOth June 
17th June 
5th Aug. 

(a) Horse Chestnut Twig (Fig. 15). 

5/3/09. 

12/3/09. 

19/3/09. 

The twig was examined and I noticed there 
was no change since the last date, which was 
26th February. Since then it has been in water 
and I am going to observe it. 

To-day I looked at the twig and there is no 
change. 

When I examined the twig to-day I noticed 
that the bud is beginning to burst and that 
some parts have become green. 



26-2-09 19-3-09 8-4-09 

Fig. 15.-Hon,e Chestnut twig showing the val'ious stages in the unfolding of the bud. 

l-0 
q 
l-0 
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0 
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26/3/09. 

31/3/09. 

8/4/09. 

21 /4/09. 

PUPILS' NOTE-BOOKS. 

To-day I examined the twig, and the bud is 
much longer and other parts have become 
green. 

To-day I looked at the twig and there is no 
change on it. 

To-day I examined the twig and the leaves 
are beginning to grow. 

To-day I examined the twig and the leaves 
are pretty large. 

(b) The Bean. 

26/2/09. Some beans were put into warm water, and the 
seed coverings, which were quite smooth when 
put in, became quite wrinkled. The beans were 
also swollen. The seed covering was then re­
moved from one of the beans and on it were 
two marks, the one being the scar and the other 
the micropyle. The micropyle is a little hole, 
and when the bean was squeezed water was 
seen to come out at this hole. After the seed 
covering was removed the bean was split in two. 
On one half a small plant was seen ; it consists 
of two leaflets, a stem and the root. 

5/3/09. I looked at the beans to-day and there is no 
change, but the root of the pea, which was 
planted at the same time, is beginning to 
grow. 

12/3/09. To-day I looked at the beans and the root of 
one of the small beans has begun to grow. 

19/3/09. I examined the bean to-day and the root has 
grown much longer. The roots of the pea are 
also longer. 

26/3/09. To-day I examined the bean and the little 
plant is beginning to grow. 

7 /4/09. To-day I examined the bean and the roots 
and leaves are much longer. 

21/4/09. To-day I examined the bean and the leaves 
are much larger. 
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WEATHER REPORT. 

--- --~ ---
\Yeek 

Day. Barometer. Hainfall. Maximum I Minimum Ending Temp. Temp. 
-

o:i I 

0 Monday 29 rn - -<I) 

~Tuesday 28·9 ~ 44° 31° 0 
Wednesday 28·9 .s 38° 32° 
Thursday 28·6 ll:) 40° 34° 
Friday 28·6 9 39° 31° C'-l 

- -i- -- -
~ 

Monday 29 rn - -<l) 
: Tuesday 29·5 ~ 48° 28° 0 
~ \Vcdnesday 30 .s I 50° 30° 

: Thursday 30·6 ~ 40° 38° 
~ Friday 30 9 42° 40° C'-l 

- - -- - ----- -
~ 
0 Monday 30 42° 26° 

: Tuesday 29·9 ~ 41° 32° 0 
....... Wednesday 30·1 .s 41° 30° 

: Thursday 29·85 ~ 40° 25° 
~ ~ Friday 29·65 42° 32° C'-l 

- -- - - -----
~ 

Monday 29·6 rn 48° 30° 0 <l) 

: Tuesday 29·5 ,..0 45° 32° 0 

c-:1 Wednesday 29·07 .s 51° 42° 
: Thursday 29·25 ....... 46° I 42° 

Friday 29·4 <?1 48° 36° lO ....... 
l 
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CHAPTER IV. 

SOME SPECIAL SUGGESTIONS. 

Special Difficulties. 
Teachers taking up gardening are sometimes at a loss 

to know what to do in the garden during the winter 
months when ordinary garden operations are at a stand­
still, the nature of the experiments which may be con­
ducted during the summer, and also what observation 
lessons may be given the pupils. In view of this the 
following suggestions are made: they are obviously not 
intended to be a complete list of what is possible or what 
might be done, but merely afford an indication of the 
lines on which to work. Where the necessary equipment 
is available, more important and elaborate work or expe­
riments can be undertaken, in which case the reader is 
advised to study some of the books of reference of which 
a list appears at the end of this book. 

Suggestions for Autumn and Winter Work. 

Propagation of Bedding Plants.-Outtings of bedding 
plants such as marguerites, calceolarias, pentstemons, 
geraniums (pelargonium), pansies, and violas may be taken 
and inserted in sandy soil in a frame which will require 
to be covered with mats in severe weather. 

Prese'tvation of Tender Plants dil/ting Winter.-Dahlia 
tubers, begonia tubers, and gladioli corms may be lifted, 
dried, and stored in a frost-proof place. Geraniums, 
fuchsias, chrysanthemums, and other tender plants may be 
lifted, potted, and placed in a greenhouse during winter. 

48 



SOME SPECIAL SUGGESTIONS. 49 

Roots f 01· Winte-r Use.-Carrots, beetroot, and turnips 
may be lifted and stored in a cellar or shed, the roots 
being covered with sand, dry ashes, or soil. Parsnips and 
Jerusalem artichokes are best left in the ground all the 
winter and lifted as required for use. 

Potatoes fo1· Planting.-The potato crop may be lifted 
and medium-sized tubers selected for planting the follow­
ing year; these may be placed in a frost-proof shed where 
light can reach them to encourage strong sturdy sprouts. 
The large tubers not required for immediate consumption 
may be placed in a cellar or clamp (see Fig. 25, p. 136). 

Earthing Celery and Leeks.-Tbe earthing up of celery 
and leeks may be completed when the weather is dry, 
care being taken to keep the soil from getting between 
the leaves. 

Cleaning Operations.-All dead and decaying stems, 
leaves, flowers, etc., may be removed and the general 
cleaning up of the garden attended to. 

Soil Preparation and Manuring.-The digging, double 
digging, trenching, or ridging of all vacant ground may 
be proceeded with, and manure or soil from a compost 
heap added at the same time. 

Planting Biennials.-W allflowers, forget-me-nots, double 
daisies, foxgloves, Canterbury bells, and other hardy 
biennial plants may be planted for spring and early 
summer flowering. 

Purchase and Planting of Bulbs.-Bulbs, corms, and 
tubers may be purchased, some planted in borders or beds 
and others in pots or boxes for early flowering. 

Increasing Gooseberry and Currant Bushes.-Cuttings 
of gooseberry and currant bushes may now be taken, pre­
pared and inserted in the open ground for increasing the 
stock. Strong one-year-old shoots should be selected. 

Stocks fo1· Budding and Grafting.-Wild briars may be 
collected from the hedgerows or thickets (coppice) and 
planted in the garden for budding garden roses the fol­
lowing summer. Stocks for budding or grafting apples, 
pears, plums, or roses may be purchased from the nursery 
for practice in budding and grafting. These are sold at a 
cheap rate-8s. to 12s. per 100, according to variety and 

S. G. 4 
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size; or seeds may be sown for raising a supply of these 
stocks. 

Planting Roses, Fruit Trees, etc.-Trees and shrubs, in­
cluding roses and fruit trees, may be purchased and planted 
during autumn or spring, but not as a rule in mid-winter 
unless the weather is very mild. 

Pruning.-Fruit trees may be pruned and thinned; 
vigorous growing specimens may also require root pruning 
to check rank growth and to induce fruitfulness. 

Raspberry Canes and Strawberry Rwnners.-Tbe old 
fruiting canes of raspberries and the surplus runners of 
strawberries may be removed from the plants and the 
ground hoed or otherwise cleaned. 

Staking Trees.-The staking of standard and half. 
standard trees may require attention to prevent damage 
by gales. Newly planted trees of this description require 
support to facilitate rooting. 

Malcing Leaf-mo·uld.-Fallen ]eaves of trees may be 
collected, placed in a heap, and turned once or twice to 
hasten decomposition and prevent rapid heating. When 
well decayed these make good leaf-mould, either for pot 
plants or for improving garden soils. Oak, beech, elm, or 
Spanish chestnut, being of a hard texture, make the best 
leaf-mould. 

Preparation of Potting Loam.-Grass sods or turves may 
be procured from an old pasture or from the road side 
and stacked in a heap, grass side downwards. These, 
when well rotted, form good potting loam. The more 
fibrous the loam the more valuable it becomes. Some­
times it is possible to obtain good turfy loam where new 
buildings are about to be erected. 

Lessons on Soils.-( a) Tillage operations such as digging, 
trenching, ridging, draining, etc., may be practised and 
thoroughly explained. 

(b) Tests for the presence or absence of lime in soils if 
properly worked will be found interesting and instructive. 

Take several small samples of moist soil from a field or 
garden, mix thoroughly, place a small quantity in a 
tumbler, add water and stir to remove air bubbles and then 
pour over it a wine-glassful of spirits of salt' (muriatic 
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acid or hydrochloric acid). If effervescence takes place 
the soil contains sufficient carbonate of lime, but if no 
reaction takes place lime should be added to the soll. 

( c) To test for acid in a sample of soil, lay a strip of 
blue litmus paper on a watch-glass (or small saucer), 
cover about three-fourth of it with the soil and moisten 
with water. After standing about an hour, if the paper 
in contact with the soil has reddened, the soil is acid and 
requires liming. 

The test may also be applied by sticking the litmus 
paper into the soil in the garden, moistening with water, 
and examining as before. 

( d) A mechanical analysis of soil may be made, and also 
the proportion of organic and inorganic matter in a sample 
of soil ascertained as follows :-

·weigh 10 grammes of the sample of soil, and leave in a 
warm place to dry. When the soil is perfectly dry ascer­
tain the weight, and the difference will be the amount of 
water in the soil. Now heat the dry soil strongly, in a 
crucible of known weight, until it has ceased to smoke 
and has become red throughout. Allow to cool and then 
reweigh. The loss in weight will represent the organic 
matter. 

Take a further 10 grammes of the dry soil, powder it 
finely, add a little water-rain water for preference­
and stir well. Carefully pour the muddy liquid off into 
a large glass jar. Then add more water to the remainder 
of the soil, shake well, and again decant the liquid into 
the jar. Continue this operation, using further jars if 
necessary, until the liquid is no longer muddy but nearly 
clear. The part of the soil which remains behind and 
will not float over into the jars is composed of small 
stones, grit, and sand, while the jars contain clay and 
silt. The sand, etc., can be dried and weighed, and the 
weight subtracted from the original weight (10 grammes) 
to find in addition the weight of the clay. If the jars 
are left for a time the clay will gradually settle to the 
bottom. 

The above simple experiment affords a rough indica­
tion of the contents of the soil as follows :-
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Amount of water, 
Amount of organic matter, 
Amount of sand, 1 · · 
A t f 1 

morgamc matter. 
moun o cay, 

The subsoil may be analysed in a similar manner for 

comparison. 
Soil Capacity for Water.-A flower bed or grass plot of 

small but known area, say three yards by two yards, is 
watered until there is evidence of water lying on the 
surface. The quantity of water used is taken note of, and 
from these data the water capacity of the soil in gallons 
per square yard discovered. 

Seed Collecting and Stiidy of Germination.-Fruits and 
seeds of trees and shrubs-acorns, beech nuts, lime fruits, 
ash fruits, sycamore fruits, haws, and rose-hips may be 
collected and examined. Some may be sown in boxes, 
pots, or in the open for the study of germination. 

An experiment to prove that air, warmth, and moisture 
are essential for germination may be made with some 
quick-growing seed such as wheat, mustard, maize, peas or 
beans as follows : Take two pots and fill with soil, sow 
some kind of seed in each and keep the soil moist ; place 
one pot indoors in a warm place and the other outside (if 
this experiment is carried out during the winter the results 
are more obvious). Fill a third pot and sow the same 
kind of seed and keep in a warm dry place; do not give 
any water. Fill a glass cylinder or tumbler with water, 
drop some seed to the bottom and keep in a warm place. 
After a few days examine all the sowings and compare 
results. This experiment might be extended by sowing 
other pots, keeping one in the dark, one in semi-darkness, 
and one in full light near a glass roof or window. 
Another pot filled with washed sand may also be sown. 
Seeds of any choice annuals or other flowering plants may 
be collected, when ripe, for future sowing. 

Making antl Writing Labels.-The making and writing 
of wooden labels or tallies, in accordance with the cropping 
plan, may be done during the winter, or when the weather 
is unsuitable for outdoor work. 
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Care of Tools.-All garden tools should be examined 
periodically, and it should be a rule that each boy cleans 
the tools he has been working with, oiling them if neces­
sary. If iron or steel garden tools are laid for a few 
minutes in a solution of soda they will be protected from 
rusting for a long time, even if exposed continuously to a 
moist atmosphere. 

Wheeling Manure, Soil, etc.-Advantage should be taken 
of hard frosty weather to do all the necessary wheeling 
of manure, soil, leaves, etc., required in the garden. 

Observation Lessons. 

Plants from Damp versus Dry Soil.-A comparison may 
be made of plants found on heavy or damp soil with those 
on light or dry soil. 

Comparison of Rushes, Sedges, and Grasses.-The dis­
tinction between rushes, sedges, and grasses may be noted 
as follows :-

In grasses the stems are usually hollow except at the 
joints; the leaves sheath the stem at their base, the sheath 
being usually split open on the side opposite to the leaf 
blade and terminating within the base of the blade in a 
small scarious appenclage called a ligule or tongue. Leaves 
are arranged in two rows. 

Sedges are stiffer than grasses. The stems are solid, 
generally three-angled, and with the sheaths of the leaves 
closed all round. Leaves are arranged in three rows. 

Rushes are stiff and have cylindrical leaves; creeping 
underground stems (rhizomes). The structure of the 
flowers more closely resemble lilies than sedges or 
grasses. 

Various Kinds of Stems.-The various modes of growth 
of stems (i.e. erect, creeping, prostrate, climbing, etc.) of 
plants may be illustrated. Specimens of each, if possible, 
should be procured to illustrate the lesson. 

Study of Different Trees.-Specimens may be obtained 
of the shoots of British trees and shrubs, both in the 
summer and winter stage, and the points of difference 
described. 
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Observations on the Growth of Buds in the School-room.­
Twigs of trees and shrubs may be obtained in winter, and 
placed in vases or jars containing water. Carefully note 
the period and method of growth (unfolding of ]eaves, 
opening of flowers, etc.) ; compare with those growing in 
the open. Sketches and notes of what is observed should 
be made from time to time. 

Underground Stems.-The difference between a runner, 
offset, stolon, rhizome, sucker, tuber, corm, and bulb may 
be explained, a specimen of each being used in illus­
tration. 

Various Kinds of Roots.-The various kinds of roots, 
such as tap root, fibrous root, etc., may also be described 
and the actual specimens of each shown. 

Nodilles on the Roots of Leguminous Plants.-The roots 
of clovers, peas, beans, vetches, tares, lupins, etc., may be 
collected, examined, and compared with roots of other 
plants not belonging to the same natural order. 

Study of Weeds.-Specimens of weeds found in or near 
the school garden may be collected and examined; point 
out those, if any, of a poisonous nature. 

Study of Insects.-Insects, especially those known to be 
harmful to garden crops, may be searched for and their 
life-histories described. (See Board of Agriculture 
Leaflets.) 

Drawing Lessons.-Drawings may be made of any speci­
mens from the garden, such as flowers, fruits, vegetables, 
weeds, insects, or garden implements. Different shapes 
of leaves-their margins and arrangement of veins (vena­
tion)-may also be sketched. 

01·dnance Maps.-From the 25-inch Ordnance map find 
the reference numbers of the fields near the school. A 
list of the fields may be made; show for what crops or 
purpose each field is being used. 

Drawing to Scale.-Plans may be made of the garden 
and school premises showing the various features, i.e. 
plots, paths, buildings, etc. Plans on a large scale may 
be made of an individual plot, showing the method of 
cropping for the . ensuing year ; plans of the fruit plot, 
herb plot, etc., may be made. 
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Experiments. 

Eight-plot Test.-To obtain some practical information 
on the requirements of a soil, the so-called eight-plot test 
may be resorted to. This, however, unless carefully 
carried out, may yield very misleading results. The test 
is as follows :-.A piece of land typical of the field under 
consideration is measured into an oblong, 40 yards by 20 
yards, and then divided up into eight separate plots, each 
10 yards by 10, as seen in the following diagram:-

Yards Plot1 Plot 3 Plot 5 Plot 7' 
20fITTfITTTITTITITITfIT}15rm5i::fm~fm\~~~~~~~--, 

I 

I 

I 

I 
I 
I 

NO 

MANURE 

10+1••••••• I tt++-+++-t-+++++-Hc+++t+k+ 
I 
I 
I 
I 
I 

illlllllR~&-o J'.. 
k--- Plot 2---- - --Plot4----l.- --Plot 6----L--Plot8---~ 
0 10 20 30 40 

Yards 

Fig. 16 . 

.A quantity of potash manure is uniformly sown on plots 
1, 2, 3, and 4 . 

.A quantity of phosphate is uniformly sown on plots 
3, 4, 5, and 6 . 

.A quantity of nitrogen is uniformly sown on plots 
2, 4, 6, and 8. 

In this way the manuring of the plots will be as 
follows:-

Plot 1. Potash only. 
Plot 2. Nitrogen and potash. 
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Plot 3. Potash and phosphate. 
Plot 4. Nitrogen, phosphate, and potash. 
Plot 5. Phosphate only. 
Plot 6. Nitrogen and phosphate. 
Plot 7. Unmanured. 
Plot 8. Nitrogen only. 

By weighing the produce of the respective plots any 
striking deficiencies in the soil will be indicated. 

Further information may be obtained by adding extra 
plots for determining the best kind of nitrogen, phosphate 
or potash to use, and the most suitable quantity. 

For garden experiments much smaller plots would 
suffice. 

Different methods of culture and manures :-
Deep versus shallow digging of the soil to show the 

effect on growth of some common crop. 
The effect of hoeing versus not hoeing on the growth of 

crops. 
Manure versus no manure may be tried with the same 

crop, other conditions being equal. 
Various garden crops may be treated with different 

manures, and in different proportions, under like con­
ditions as regards soil, aspect, etc. 

The effect of ashes from the ash pit, or soil from a com­
post heap, versus farmyard manure. 

The utility of different soils, manures, or insecticides on 
such crops as carrots, parsnips, beet, turnips, onions, etc., 
in preventing the attacks of the various insect pests, etc., 
to which they are liable. 

Carrots, parsnips, or beetroot may be grown under 
different conditions for comparison of results, in heavy 
soil, light loam, sand, and manured ground, or deep holes 
may be made and filled with finely sifted sandy soil. In 
the last mentioned three or four seeds may be sown and 
the resulting plants thinned to one plant in each hole. In 
the case of the other sowings the usual plan of thinning 
will be resorted to. 

The effect of thinning versus non-thinning on some 
crop, such as carrots, beet, turnips, or parsnips. 
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Close planting of cabbages, leeks, or potatoes compared 
with the customary distance apart at which these plants 
are grown. 

Sow small and large seeds of beans, peas, oats, or 
barley of the same variety and compa.re the resulting 
plants. 

New seeds versus seeds three or four years old of 
turnips, carrots, marrow·, or other crops may be sown 
and results compared. 

The effect of deep versus shallow planting of potatoes or 
bulbs. 

The following experiments with potatoes may be carried 
out:-

(a) Small versus large tubers for planting. 
(b) Immature seed (tubers) versus tubers fully ma-

tured before lifting. 
(c) Sprouted versus unsprouted sets (tubers). 
(d) Cut versus whole sets. 
( e) Testing the cropping capacity of say six to twelve 

varieties by growing a row of each variety under similar 
conditions. 

(f) New varieties might be tried side by side with well­
known sorts. 

Study of Seeds and Seedlings, etc.-Large seeds such as 
beans or peas may be soaked in water for some hours and 
then examined, the various parts, together with their 
resp ctive functions, being explained. 

Similar seeds can be placed in eosin solution to show 
that the water enters the seed through the small hole 
known as the micropyle. Or broad bean seeds can be set 
in pots in various positions on the surface of the soil so 
that each seed is half buried. Some can be placed with 
the opening up, some with it downwards, and some on their 
sides. After about a week indoors in a fairly warm place, 
the growth in each case should be measured and the 
results compared. 

Show the effect of light on the growth of plants by sow­
ing two pots of peas, keeping one in the light and. the 
other continuously in the dark. Give each a sufficient 
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quantity of water and eventually note the difference in 
the growth of each. 

A similar result will be shown by sprouting two potato 
tubers indoors, one in the light and the other in the 
dark. 

Fill a pot with soil taken from the top nine inches of an 
untrenched part of the school garden, another with subsoil 
taken from the lower depth, 9 to 18 inches, and a third 
with clean builders' sand or washed sea sand. Sow with 
rye or mustard, and thin out when the seeds are up. Keep 
the pots together and equally well supplied with water ; 
the plants then have as good a chance of growth in one pot 
as in any other. Compare results and explain the reasons 
for same. 

Fill a pot with surface soil and another with the same 
weight of surface soil well mixed up with a small quantity 
(30 grammes) of plant remains-pieces of grass, or stems 
and leaves of other plants, cut up into fragments 
about half an inch long. At the same time put up two 
pots of subsoil, one of which, as before, is mixed with a 
small quantity of plant remains, and also put up two 
pots of sand, one containing a small quantity of plant 
remains and the other none. Sow all six pots with 
mustard, and keep watered and well tended. Compare 
results as before. 

Put some fresh moist garden soil into a bottle and cork 
it tightly so that it keeps moist. Write the date on the 
bottle and then leave it in the light where you can easily 
see it. After a time-sometimes a long, sometimes a 
shorter time-the soil becomes covered with a slimy 
growth, greenish in colour, mingled here and there with 
reddish brown. The longer the soil is left the better. 
Often after several months something further happens, 
little ferns begin to grow and they live a very long time 
indeed. (Spores of ferns, mosses, fungi, etc., are always 
present in the air, and when they alight on a suitable 
medium they commence growth.) 

The solubility of substances in wafor can be tested as 
follows:-

Take five small flasks and place in one some sugar, m 
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the second some salt, in the third some blue crystals of 
sulphate of copper (poisonous), in the fourth some sand, 
and in the fifth some whiting, and then add some water to 
each and warm them gently over a spirit lamp. The salt, 
the sugar, and the sulpha,te of copper disappear from 
sight; the sand lies at the bottom unchanged, and the 
whiting mixes with the water, but the water does not 
become clear. Now taste the sugar water and the salt 
water. Evidently from the taste the sugar and salt are 
still there, and the blue colour of the sulphate of copper 
shows that the sulphate of copper also is still there. These 
three substances have dissolved in the water. The sand 
and whiting have not done so. 

Now place five glass funnels in a row, and fit a piece 
of filter-paper into each, and empty the flasks each into 
a separate funnel. The water comes through clear in 
each case, but on tasting the sugar water and salt water 
we find that the sugar and salt have passed through the 
paper with the water. The sulphate of copper water is 
still blue in colour, showing that the sulphate of copper 
has passed through. But the sand and whiting have been 
left behind on the paper. This will show clearly what is 
meant when we say a substance dissolves or is soluble in 
water.-(Laurie.) 

The Absorption of Nutritive Substances by Roots.-One 
or two very simple water cultures will show that plants 
can be nourished by dissolved salts taken up by the roots. 
Show that seeds supplied with a suitable nutritive solu­
tion 1 grow faster and stronger than similar seedlings 
supplied only with plain water. The plants thrive better 
if the bottles or jars in which the roots are growing be 
placed in cardboard cylinders to shut out the light. 

It will be seen from the foregoing that many things 

1 For example :- Potassium nitrate, gramme. 
Sodium chloride, ~ 
Calcium sulphate, ~ 
1fagnesium sulphate, ~ 
Calcium phosphate, ~ ,, 
·water, 1 litre. 

A few drops of dilute solution of iron chloride should be added. 
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may -be done during that period of the year when it is 
impracticable to carry on ordinary outside garden opera­
tions, but as a rule nature study, botany, or theoretical 
lessons in horticulture must not be registered as practical 
work in gardening. In this connection it will be advisable 
to consult the Code of Regulations. Those desirous of 
giving theoretical lessons on the principles of horticulture 
(plant life), or on the operations and practice of horti­
culture, will find a suitable syllabus in the next chapter. 



CHAPTER V. 

EVENING SCHOOL GARDENS. 

CoNTINUA.TION CLASSES. 

Organisation. 
The teaching of gardening as an evening school subject 

has been introduced with much success in many districts, 
school teachers in a number of cases acting as instructors, 
and the County Education Committees financing the 
scheme. 

The classes, as a rule, are carried on in the evenings 
during the spring and summer months, and are a continua­
tion of the winter classes formed for young gardeners. 

The pupils are usually between the ages of fourteen and 
twenty years, and twelve to twenty are found to be a suit­
able number to form one class. 

A larger area of land is required for an evening school 
garden than for the ordinary school garden. The land 
may be either divided into plots of from two to three poles 
in area-each plot being worked by one pupil-or the 
whole garden worked in co-operation by the pupils. 

In the latter case the garden should possess several dis­
tinctive features such as flower plots, vegetable plots (in­
cluding salads and herbs), a fruit plot, and in addition 
experimental plots. 

Plans of the entire garden, and separate plans of the 
various plots and the method of cropping, should be made. 

Exact records of sowing, planting, thinning, etc., together 
with observations on the growth and general appearance 
of the crops, must be entered from time to time by the 
students in their note-books. 
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Lessons on digging, trenching, planting, hoeing, sowing, 
earthing up, etc., will be given from time to time, and any 
insects or plant diseases occurring in the garden may be 
commented upon. 

The equipment required for an evening school garden 
will be much the same as advised for day classes, the School 

Fig. 17.-Contimuition School Gardens at Charlton Kings, Cheltenham. 

Board or County Education Committee bearing the expense 
of tools, seeds, manures, fruit bushes, etc., and a tool shed 
or potting shed if required. 

In some districts the education authorities now favour 
the plan of taking over ancl working on approved methods 
-under the direction of the horticultural instructor-an 
allotment garden, a typical cottage garden, or a model fruit 
plot, instead of evening school gardens. The occupier in 
each case gives his labour, and in return becomes entitled 
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to all the produce. Public meetings are held at intervals 
to demonstrate various methods of cultivation, etc. 

The management o.f evening school gardens is generally 
undertaken by a local committee including some members 
of the School Board (School Managers). 

Experiments. 

Where there are experimental plots some particular crop 
such as onion, leek, potato, carrot, beet, or parsnip might 
be grown under varying treatment as regards manuring, 
etc. The following examples will afford a broad indication 
of the lines on which to work : -

1. Onions. 

(a) With manure (farmyard or stable dung). 
Without manure. 

(b) With chemical manures. 
Without manures. 

( c) With half chemical and half natural manures. 
(cl) Sown with carrots to test the effect on the 

onion fly maggot. 
( e) Sown outside and then thinned. 

Sown under glass and afterwards transplanted. 
(f) Sown outside and thinned. 

Sown out i<le and not thinned. 

2. Parsnips, Carrots, and Beet. 

(a) With fresh natural manure. 
Without natural manure. 

(b) With chemical manures only. 
With chemical and natural manures. 

( c) Thinned lightly. 
Thinned to 8 or 9 inches apart. 
Not thinned. 

( d) Treated with lime at intervals. 
Treated with soot at intervals. 
Untreated. 
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3. Potatoes. 

(a) Large sets 
(b) Medium sets 
( c) Small sets 
( d) Out sets 
( e) Ripe sets 
(f) Immature sets 

say 50 sets of each. 

.(g) Different varieties may be tested side by side. 

All land used for experiments should be carefully 
measured by the students1 and the measurements, to­
gether with all particulars of the proposed test, entered 
in their note-books. 

All experiments must be carefully performed-the nature 
of the soil, quantity of manure, hoeing, watering, etc., 
should be as uniform as possible. 

When the crops are mature the produce may be care­
fully weighed, or otherwise calculated, in order to demon­
strate the difference under the varying conditions. These 
results should be worked out showing the quantity and 
value of the produce per pole, rood, and acre. Thus the 
pupils will be receiving valuable instruction in writing, 
composition, land measurement, arithmetic, and hand and 
eye training, in a most interesting manner. 

The exact time-table and syllabus may be left to the 
teacher in each case, and many useful lessons will occur to 
him during the course. 

Syllabus of Instruction. 

For those teaching horticulture as an evening con­
tinuation school subject during the winter, the following 
Syllabuses of Instruction may be found useful. They 
are intended to cover a two or a three years' course. The 
Second Year Syllabus is specially suitci'ble for adults who 
require technical knowledge of the details of culture, etc., 
but are indifferent to the underlying principles of Plant 
Life as detailed in the First Year Syllabus. 
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SUGGESTED SYLLABUS OF INSTRUCTION IN THE ELE­

MENTARY PRINCIPLES OF HORTICULTURE. 

Winter Session, First Year. 

I. Plants.-Examination of typical plants common in 
the garden. 

(a) Roots.-Their forms, their functions, how the root 
branches and absorbs material from the soil, 
root hairs and how they work. 

(b) Shoots.-(1) Stem: Its functions and growth, 
branching and hardening with age, adaptations 
of stems for special purposes, e.g. creeping and 
twining. 

(2) Leaves: Their functions, veins and pores, 
adaptation of leaves for special purposes, e.g. 
climbing. 

( c) Vegetative Pa'rts of the Plant as a Whole.-Roots 
absorb water and minerals from the soil, pas­
sage of materials from root through stem into 
leaf, escape of water vapour from leaf, 
entrance of air from the atmosphere through 
the leaf pores, distribution of air throughout 
the plant, action of sunlight upon the contents 
of the green parts, food formation. 

(d) Reproductive Parts.-Flower, fruit, seed, the part 
of the plant which becomes the seed and how 
the embryo is formed in its interior, common 
seeds of garden and farm, e.g. bean, mustard, 
grain of wheat; vitality of seeds, natural me­
thods of seed distribution and special adapta­
tions for same, e.g. thistledown, etc. 

(e) Germination of the Seecl on Soil ancl on Blotting­
paper.-Part played by moisture, air, and heat; 
construction of the seedling. 

(f) Dumtion of Plants.-Annuals, biennials, peren­
nials. 

S. G. 5 
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(g) Pa1rts of the Plant used as Food Stores, e.g. in 
turnips, mangels, potatoes, onions, cabbages, 
etc. 

II. Water in its three forms ; its presence in air; forma­
tion and deposition of rain, dew, and fog; rainfall and its 
measurement; its solvent action iUustrated by total solids 
in water ; different kinds of water ; chemical composition 
of water shown by electrolysis or burning of hydrogen gas ; 
elements and compounds. 

III. Air.-A mixture of colourless gases, its weight 
measured by barometer, the action of heat, air currents, 
ventilation, measurement of temperature. 

Chemical Prope'rties.-lllustrate by a burning candle 
that it supports combustion, producing a change shown by 
drawing products of combustion through lime water. 

Constituents.-Nitrogen and oxygen chiefly, also some 
carbon dioxide, water vapour, and very small amounts of. 
other gases. 

Oxygen supports combustion better than air, heat evolved, 
chemical changes, products of combustion, oxides, its rela­
tion to the living organism. 

Nitrogen does not support combustion, its relation to 
plant life. 

Carbon Dioxide.-A compound formed in combustion 
and in respiration, its properties, its presence in breath, 
action on lime water. 

Meteorological Records and Charts. 

IV. Limestone.-Lime burning, quick lime, slaked lime, 
effect of exposure to air. 

V. Acids, Bases, and Salts.-Their meaning and pro­
perties, action on test papers, examples of the more 
common:-

(1) Acids.-Sulphuric, nitric, phosphoric, hydro­
chloric, carbonic, etc. 

(2) Bases.-Lime, ammonia, potash, magnesia, iron 
oxide, etc. 



EVENING SCHOOL GARDENS, 67 

(3) Salts.-Nitrates, phosphates, sulphates, chlorides, 
carbonates, etc. 

VI. The SoiZ.-Formation; mechanical analysis; sand 
and clay; organic matter and micro-organisms; chalk; water; 
air; typical soils; sands, loams, clays, chalks, marshes, peats., 
and bogs ; soil constituents connected with plant nutrition; 
solvent action of soil water and of plant roots ; the soil as a 
storehouse of plant foocl ; plant food taken up in solution ; 
the solubility of the plant food in the soil; effect of tillage 
operations on the water and air in soils ; the replacement of 
plant food removed from the soil, manuring. 

VII. Nutrition of Plants from the Atmosphere.-The 
green leaf, external form of various leaves; position of 
leaves to secure light; upper and lower surface of leaves; 
green leaves necessary for plant growth; leaves manufacture 
starch as one form of plant food ; iodine as a test for starch 
in grain of cereals, potato tubers, etc., and in the leaf; 
starch formed in light and disappears in darkness; growth 
of growing plants in darkness; greened and ungreened 
potato tubers ; carbon dioxide in atmosphere necessary for 
production of starch. 

VIII. Water Culture and its Lessons.-Essential con­
stituents for plant life, nitrates, phosphates, and sulphates 
of potassium, calcium, magnesium and iron. 

IX. Composition of Plants.-Water as shown by drying, 
organic matter and ash (mineral matter) as shown by 
burning. 

SUGGESTED SYLLA.BUS OF INSTRUCTION IN THE OPERA­

TIONS A.ND PRACTICE OF HORTICULTURE. 

Winte1· Session, Second Yea?'. 

Soils.-Origin, formation, classification, properties of 
each kind. 

Tillage Operations.-Draining, digging, trenching, hoeing, 
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raking, earthing up, weeding, watering, mulching, seed 
sowing, thinning, transplanting. 

Manures.-Natural and artificial, classification, proper-
ties of each. 

Manuring.-How and when to apply manures for garden 
crops. 

Rotation of Garden Crops.-Intercropping, successional 
cropping. 

Grouping of Cultivated Plants fo't Garden Purposes.-
Trees, shrubs, herbaceous plants (annuals, biennials, and 
perennials), vegetables, salads, culinary herbs, flowers, 
fruits. 

Classification of vegetables and fruit-bearing crops ac-
cording to their families and to the portion used as food. 

Cultivation of Vegetables.-Root crops, tubers, bulbs, 
green crops, pod-bearing crops, salads, herbs. 

Cultivation of Hardy Fruit.-Apples, pears, plums, 
cherries, gooseberries, currants, strawberries, raspberries, 
black berries. 

Cultivation of tomatoes, cucumbers, and vegetable 
marrows. 

Cultivation of Hardy Flowers.-Herbaceous perennials, 
biennials, annuals. 

Cultivation of roses, carnations, sweet peas, and other 
florists' flowers. 

Cultivation of ferns, greenhouse and window plants. 
P'rinciples of Pruning.-Fruit trees and bushes, roses, 

and other shrubs. 
Plant Propagation.-Seeds, cuttings, layering, budding, 

grafting. 
Diseases and InHect Pests.-Common diseases and insect 

pests of fruit, flowers, and vegetables. · 
Improvement of cultivated plants by selection, cross­

breeding, and hybridisation. 
Friiit and Vegetable Bottling for use in winter. 



PART II. 

SOILS, MANURES, AND CULTIVATION 
OF GARDEN CROPS. 

CHAPTER VI. 

SOILS. 

CLASSIFICATION AND PROPERTIES. 

Classification of Soils. 
Some knowledge of the origin, composition, and proper­

ties of the various kinds of soil and the methods of cultiva­
tion suited to each is of great importance to all engaged in 
agriculture and horticulture. 

The soil may be regarded as the cultivators' raw material 
from which the various crops of garden and field are pro­
duced. It forms an anchorage for fixing plants to the 
earth, while the soil water supplies the plant with its 
mineral requirements. Soil is composed of the weathered 
fragments of rock, with which is mixed the remains of 
animal and plant life (humus), and :µiay be said to consist 
of a mixture of sand, clay, carbonate of lime, and organic 
matter, in varying proportions according to its origin. 
The principal weathering agents disintegrating the surface 
of rocks are frost, air, wind, water, worms, and plants, 
while bacteria also play an important part in soil fertility. 
Soils may be classified as follows:-
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Sands, containing from 0 to 20 per cent. clay, from 80 
to 100 per cent. sand. 

Sandy loams, containing from 20 to 40 per cent. 
clay, from 60 to 80 per cent. sand. 

Loams, containing from 40 to 60 per cent. clay, from 
40 to 60 per cent. sand. 

Clay loams, containing from 60 to 80 per cent. clay, 
from 20 to 40 per cent. sand. 

Clays, containing from 80 to 100 per cent. clay, from 
20 to 0 per cent. sand. 

Marl, containing from 5 to 20 per cent. carbonate of 
lime. 

Calcareous or chalky soils, containing about 20 to 
40 per cent. carbonate of lime. 

Peat or vegetable soils, containing about 50 per 
cent. organic matter. 

POWER OF SOILS TO HOLD w ATER. 

De:cription of Soil. 

Silicious sand 
Calcareous sand 
Sandy clay 
Loamy clay 
Pure grey clay 
Humus 
Garden mould 

A Cubic Foot Weighs 

In Ail'-dry 
State. 

Lb. 
111 ·3 
113·6 
·97·8 
88·5 
75·2 
34•8 
67·8 

In Wet 
State. 

Lb. 
136·1 
141 ·3 
129·7 
124•1 
115·8 

81 ·7 
102·7 

Amount of 
Water Con­

tained in 
1 cubi0 foot 
of Wet Soil. 

Lb. 
27·3 
31 •8 
38·8 
41 •4 
48·::l 
50•1 
48·4 

--- - - __,_ ___ _ 
Characteristics of the Principal Kinds of Soil. 

Sanely soils co11si t of grains of quartz, silica, and other 
minerals, and may be described as porous, light, warm, 
early, and poor. Manurial ingredients are easily washed 
out of such soils, therefore frequent dressings of manure 
of a retentive nature should be applied, such as well rotted 
farmyard manure (cow manure), pig manure, green manure, 
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clay, marl, or peat. The application of marl is not so 
common now as was the case many years ago, but, never­
theless, marl is very valuaible for light or sandy soils, peat 
or moss land, and also for worn-out soils of town and 
other gardens. 

" He that marls sand may buy the land, 
He that marls moss shall suffer no loss, 
He that marls clay flings all away." 

The chemical or artificial manures suitable for sandy 
soils are bone meal, phosphatic and other guanos, kainit, 
and nitrate of soda. 

Light soils may be cultivated when convenient, but 
spring cultivation answers best, when manure, vegetable 
refuse from a compost heap, weeds, etc., may be added at 
the same time, or a green crop dug in. The summer crops 
are able to make use of the fertilising matter as it is 
liberated from these substa,nces by decomposition. A 
mulching or top dressing of mimure, leaf-mould, spent 
hops, or lawn clippings is beneficial during dry weather, 
and in dry districts. 

Clayey soils consist principally of the finer particles of 
soil. They are composed largely of clay along with sand 
and other substances. Clay soils derived from felspar 
contain a large amount of potash. Clay soils are very 
heavy, i.e. difficult to work, sticky, and retentive of moisture, 
phosphates, potash, and ammonia. They may be improved 
by autumn or winter cultivation (digging, double digging, 
or trenching), by draining, and generally by the addition 
of lime, which helps to break up their sticky character, set­
ting free potash and forming new compounds in the soil. 
Burning (not much practised at the present time) has a 
similar effect. Stable manure, leaf-mould (decayed leaves), 
decayed waste products (organic matter) or road scrap­
ings, sand, and other gritty substances will lighten and 
improve the texture of the e soils. The artificial manures 
suitable for this type of soil are basic slag, superphosphate, 
boiled or broken bones, sulphate of potash, and sulphate 
of ammonia, the latter only being used when lime or chalk 
is present in the soil. 



72 SOILS. 

Marl is a kind of clayey soil containing a good propor­
tion of lime or chalk. Its cultivation, manuring, and 
general management is similar to that recommended for 
clay soils. Marl is beneficial on peaty or moss land, sandy 
soil, and exhausted or unproductive garden soil. 

Limestone or chalky (calcareous) soils are generally warm 
and will suit most farm crops and all kitchen-garden 
crops (peas, beans, and fruit trees), but rhododendrons, 
nearly all azaleas and heaths, and many hard-wooded 
plants are poisoned by lime or chalk. Care should be 
taken, therefore, in selecting the soil to be used for potting 
or planting these plants in. Soils although overlying a 
chalky formation may contain very little chalk, as rain 
washes it away, leaving the flinty, clayey, and sandy por­
tions. Lime is essential to soil fertility, and there should 
be at least one part of lime to 200 parts of soil. By adding 
lime sourness of the soil is corrected and plant foods are 
rendered available for the use of the plant. 

Limestone soils are improved by a free use of organic 
matter such as farmyard manure, leaf-mould, or soil from 
a compost heap, and also by such artificial manures as 
Peruvian guano, fish guano, native guano, blood manures, 
shoddy, hoofs, horns, superphosphate, sulphate of ammonia, 
and kainit. 

Peat is generally black, of a sour nature, having been 
formed by long and continuous decay of marsh or bog 
plants. It usually occurs on flat or low-lying ground, and 
may be improved by drainage, suitable cultivation, and 
liming. The addition of marl, basic slag, and bone 
manures will be beneficial to this class of soil. Potatoes, 
cabbages, turnips, celery, and onions usually do well on 
peat land, but the quality of the produce is not generally 
considered so good as when grown on loamy soils. Peat 
bas a beneficial effect on very light soils: it helps to bind 
the particles together and improves their water-holding 
capacity, and will also improve the texture of heavy soil. 
Peat of a very fibrous nature is formed by the decay of 
ferns, sedges, grasse.s, heaths, and other plants on upland 
moors. The very bght and fibrous nature of this peat 
makes it particularly suitable for choice pot plants, such 
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as azaleas, orchids, ferns, etc. The more fibre (decayed 
roots, etc.) it contains the more valuable it becomes for 
this purpose. 

Loam, when of a fairly medium character, constitutes 
an ideal soil-neither too heavy nor too light-and is 
useful for nearly all crops. 

Potting loam, i.e. loam used in mixture with sand, leaf­
mould, or peat for pot plants, is prepared as follows: Take 
the top sod or turf from an old pa ture to a depth of 3 or 
4 inches so as to include plenty of root-fibre from the 
plants forming the herbage, and stack in a heap for some 
months, grass side downwards. When well decayed it 
may be chopped down and mixed with sand, leaf-mould, or 
peat. The proportions of each ingredient depend on the 
kind of p1ant to be potted and also on the quality and 
texture of the loam. 

Alluvial soils are those deposited along the banks and 
at the mouths or estuaries of rivers. They consist of the 
silt, mud, gravel, and sand brought down by the waters of 
the river ; and being thus composed of the well mixed 
detritus worn from the various formations which the river 
system drains, they are usually very fertile, forming rich 
meadows and pastures. Large tracts of such land occur in 
many districts and command a high rental. In Lincoln­
shire the process termed warping consists in allowing the 
waters of the rivers to flow over the land for the sake of 
the fertilising deposit which they leave on the surface. 

The Fert ility of Soils. 

This depends upon three things:-

1. Anchorage, i.e. the mechanical or physical condition 
of the soil, whether it is light or heavy, deep or shallow, 
warm or cold-conditions which greatly influence the root 
system of the plant. 

2. Nutrition or f eeding.-This has reference to its 
chemical composition, i.e. whether the soil contains all the 
ingredients, such as nitrates, phosphate , potash, iron, 
lime, etc., necessary for building up the structure of the 
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ystem, gain in fertility owing to the constant cultivation 
and the large quantity of manure used. 

Exporting or marketing corn, seeds, roots, fruits, vege­
tables, and cattle and dairy produce tends to exhaust the 
land, whilst the purchase of cotton and other feeding cakes, 
and maize, wheat, linseed, bones, manures, etc., for use on 
the farm will add to the fertility of the soil. 

Land Rent.-The value of land for market-gardening 
varies from £2 to £10 per acre, and for agricultural 
purposes from 5s. to £5 per acre. Forfar red lands, which 
are very suitable for potatoes, are rented at £4 to £4 10s. 
per acre. Lincoln warp soils are rented at about £3 per 
acre, and Black Fen land £2 to £2 10s. per acre. 



CHAPTER VII. 

THE NEW SOIL SCIENCE AND STERILISATION 

OF SOILS. 

Soil Science. 
No book on gardening can be said to be complete that 

does not make some reference to what is known as the 
new soil science. This concerns the work performed in 
the soil by minute organisms (bacteria) breaking down 
organic matter and changing it so as to form new com­
pounds for the use of the living plant. A good mechanical 
condition of the soil and an adequate supply of humus 
(organic matter) are necessary for the well-being of the 
useful bacteria which inhabit the soil. 

These bacteria are universally distributed throughout 
cultivated soil; any soil in which they are not present 
would be sterile. They occupy the surface soil in almost 
countless numbers, as many as four millions having been 
estimated to occupy one cubic inch. Below the fertile 
surface soil they rapidly become much less in number, 
comparatively few being present in the subsoil, which 
helps to explain why subsoil is sterile when brought to the 
surface before deep cultivation has had time to make it 
into a suitable breeding place for bacteria. These 
organisms are most active in a temperature of 65° F. 
They cease to work when the temperature falls below 10 
or rises above 100 degrees F. To enable them to perform 
their functions properly it is necessary that the soil should 
be warm, moist, and well aerated, also that a certain 
amount of lime is present as a base to neutralise the 
acids which they produce. 
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Some crops are supposed to exercise a harmful or even 
poisonous effect on the soil in which they grow. This 
is particularly noticeable when the same crop is grown for 
a number of years in the same situation, and is supposed 
to be due to some deleterious substance, excreted by the 
roots, which reacts harmfully on the same kind of crop if 
grown repeatedly in the same soil. When such a condi­
tion arises the land is said to be " sick " of a crop. It is 
more probable, however, that the repeated growth of the 
same description of crop uses up certain salts, etc., in the 
immediate vicinity of the roots, thus upsetting the natural 
balance which formerly existed. Soil " sickness " is more 
apparent with certain soils and certain crops than with 
others. There are various ways of counteracting or 
"sweetening" "sick" soil, viz. a proper system of rota­
tion (as described in another chapter), suitable manuring, 
liming, and thorough cultivation to aerate the soil. 

In some cases, e.g. plants when grown in pots or boxes, 
or crops of tomatoes, cucumbers, melons, etc., grown 
under glass-conditions more or less artificia1-it may be 
necessary to obtain a fresh supply of soil in order to be 
successful with such crops. The soil removed may be 
mixed with gas lime or burnt lime, and, after a season of 
rest and exposure to frost and air, may again be used, but 
preferably for outdoor crops.1 

Or the soil may be sterilised by heating, steaming, or by 
chemical treatment, thus changing the condition under 
which the inhabitant formerly existed, hy destroying 
those harmful organisms which had gained the ascendency 
in the struggle for existence. 

These matters are now being carefully investigated at 
Rothamstead Experimental Station and in the United 
States of America. The results so far obtained promise 
to be of great practical value to market-gardeners in the 
near future. 

1 Soils which have been sterilised may again be rendered fertile 
by adding farmyard or stable manure and a small quantity of li~rn, 
which will act as a "starter" to the useful bacteria checked durmg 
the process of sterilisation. 
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Sterilisation of Soils. 
There are many methods of sterilising s?il fo~ t~e 

destruction of insects and other forms of ammal hfe m 
the soil the spores of diseases which attack crops, and the 
seeds ~f weeds which are troublesome to cultivators. 
Scarcely any of the under-mentioned methods of sterilisa­
tion can be said to be complete on a large scale, but 
sufficiently so to exterminate a large proportion of the 
harmful life in the soil and by thus destroying competi­
tion give the succeeding crop a better chance. 1 

(1) Burning the Soil.-This is only practicable on a 
small scale. 

(2) Baking 01· Heating the Soil.-Tbe temperature should 
reach 180° to 200° F., and should be kept at this for at 
least an hour. 

(3) Steaming the Soil in a specially constructed soil bin 
as explained below :-

The subject of apparatus for soil sterilisation is not 
very far advanced, and there is considerable room for 
ingenious and useful work on the part of the horticul­
tural engineer. Good results have been obtained-

(i) By leading steam into the soil through a series 
of pipes made of gas-piping shaped like a harrow, with 
nine tynes out of the ends of which the steam issues 
(see Fig: 18). The instrument may be 2 feet 6 inches 
square with tynes 9 ]nches long ; the best dimensions, 
however, are not settled. It is placed tynes down­
wards in a wooden case without top or bottom, capable 
of holding about a cubic yard or more of soil. Soil 
is filled in, and steam at a pressure of 50 to 80 lb. is 
blown in for twenty minutes. As each yard of soil 
is done it is thrown into a heap to cool gradually. 
By having two instruments at work the boiler ]s kept 
constantly going. The heap should not be exposed 

1 Soi.ls which have been sterilised may again be rendered fertile 
by '.1ddn:~g farmyard or stabl~ manure and a small quantity of lime, 
which will act as a ''starter to the useful bacteria checked during 
the process of sterilisation. 
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unnecessarily to rain, as valuable plant food speedily 
forms and is liable to be washed out. 

(ii) A grid-iron instrument may be used in exactly 
the same manner with a series of small holes drilled 
in the pipes (see Fig. 18). 

(iii) In the United States of America drainage 
pipe are sometimes laid in the hou e at about 9 
inches below the surface, steam is then blown in for 
two hours and allowed to escape through the soil. 
This method has obvious disadvantages for British 
greenhouse practice. 

• e Inlet IE5f C:::i 
Fig. 18.-The "Harrow " and "Gridiron" methods of 

sterilising soil. 

(iv) Another American device succes ·fully used for 
sterilising tobacco seed beds is to make a steam-tight 
oblong box of stout galvanised iron 10 feet by 6 feet 
by 6 inches, lay it on the soil prepared for sowing, 
and push it down 1 or 2 inches, then blow steam in at 
80 to 100 lb. for forty minutes. On the principle of 
the warming-pan the soil speedily becomes heated. 
This is sometime done by contract at a charge of 
! cents per square foot ; its advantage i that it does 
not necessitate moving the soil from the house. 
(Gardeners' Chronicle, March 2, 1912.) 

The temperature should reach 180° to 200° F. and 
be kept at this for at least one hour. (The cost of 
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treating old soil by heating or steaming is 2s. to 3s. 6d. 
per ton.) 

( 4) Lime is a great sweetener of soils and may be used 
with beneficial results. Gas lime may also be used for the 
destruction of insect pests and harmful bacteria in the 
soil. 1 ~ 

( 5) Frost also destroys a large amount of animal life in 
the soil, so that greenhouse soil wheeled outside and ex­
posed to hard frost, and afterwards limed, is in a much 
better condition for plant growth. 

(6) Carbolic Acid applied to the soil at the rate of 
l part carbolic acid to 20 parts of water three times at 
intervals of a fortnight before planting or sowing, and 1 
teaspoonful to 4 gallons of water after planting, kills the 
spores of many fungoid diseases. 

(7) Copper Sulphate (bluestone) and Iron Sulphate 
(copperas), either of which may be used for watering soil, 
at the rate of 1 lb. to 20 gallons of water. They shoulJ 
be applied as recommended for carbolic acid. 

(8) Oa1·bon Disi1.,lphide is destructive to all animal life. 
Inject 1 oz. per square yard into holes in the soil 6 inches 
deep, afterwards covering with soil. It is very dangerous 
to use, being a highly inflammable liquid. Cost about 
6d. per lb. 

(9) Fo1·malin at the rate of 1 pint to 20 gallons of 
water, a 5 per cent. solution of Lysol, or Jeyes' Fluid at 
the rate of 1 oz. to 1 gallon of soft water, may be used for 
watering the soil a week before planting or sowing. 

(10) Permanganate of Potash is a powerful disinfectant. 
About 1 oz. to 5 gallons of water makes a rose-red solu­
tion which may be applied to the soil. Cost about 8d. 
per lb. 

1 Soi~s which have been st~rilised may again be rendered fertile 
by addmg farmyard or stable manure and a small quantity of lime, 
which will act as a " starter " to the useful bacteria checked during 
the process of sterilisation. 

; -~ 
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(11) Naphthaline at the rate of 2 oz. per square yard 
and well mixed with the soil for the destruction of insect 
life in the soil. 

( 12) Toluol may al o be used, in which case the soil 
should be thoroughly moistened with it, then spread out 
in a fairly thin layer, and raked over from time to time 
until the sterilising substance has evaporated. Cost 
about ls. 9d. per lb. 

(13) Ammonii1,m Owrbonate is useful for the destruction 
of millipedes and worms in grass land. A 2 per cent. 
solution should be used, and is best applied in the 
evening. 

(14) Proprietary remedies, of which there are many on 
the market, may be used according to the directions 
supplied with each. In many cases they are to be de­
pended upon. 

S. G. 6 
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CHAPTER VIII. 

TILLAGE AND OTHER OPERATIONS CON­
NECTED WITH THE SOIL. 

Drainage.-It is important that water should pass 
freely through the soil, which would otherwise become 
water-logged, cold, and sour. Bacteria useful to plant 
life-excepting, of course, marsh and bog plants-can only 
flourish in well-drained soil, and by their presence promote 
a healthy growth of the roots. Soils should be of such a 
naturn that they can absorb and retain moisture, to replace 
that taken by plants or lost through evaporation. 

Fig. l(l.-:1\fethod of Draining Land. 

Sand or sandy loams do not generally require di-aining, 
as they cannot hold much moisture, in fact sand has the 
least wate~·-1:etaining o~· absorbing power of any soil. The 
water-reta~nm~ capacity of clay and peat is respectively 
:five ~nd s1x times greater than sand. Water-logged soil 
requires an enormous amount of sun heat to warm it in 
the spring, consequently crops are late when grown on 

82 
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such soil. Drainage makes the soil warmer and drier by 
removing superfluous water, thus enabling warmer atmo­
spheric air to take its place. 

Cost of Draining.-The following figures will afford some 
indication of the cost of draining various types of soil:-

Kind of Soil. 
..... 
0 

-----1-- -----------------
feet. ft. in. d. £ s. d. £ s. d. £ s. d. 

Sandyloam ··· 1 39 4 0 6 7~ 2 2 6 1,117 1136 31UO 
Medium loam .. . 24 3 0 I 110 6 2 15 0 1,815 1 2 14 6 ii !l 6 
Stiffadhesiveclay 16~ 2 6 ! 160 7 4 13 4 2,640 3 19 2 8 12 6 

Irrigation is the operation of causing water to flow 
over land for nourishing plants. 

Irrigation and land drainage are brought into requisi­
tion, when needful, in the control of soil moisture for the 
betterment of conditions in crop production. 

Irrigation supplements the natural rainfall or spreads 
water over lands where the rainfall is slight, and is found 
necessary in some countries and on some soils for certain 
crops. There are various ways in which the land. may be 
flooded, when required, such as by laying water mains on 
the land and cutting channels for the water to run to the 
various parts of the field or garden, or by allowing the 
water to form in a continuous sheet or thin veil over the 
surface. Rivers or streams may have" <lams" constructed 
so that the waters may overflow the surrounding land as 
required. 

Ploughing is the common method of soil cultivation 
practised on farms, being much cheaper than spade wol'k. 

Digging is the common method of soil cultivation 
practised in gardens. 
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The various modes of digging are as follows:-

I A- Fiest trench. D- Last tren~J 

t 

B 0 

Fig. 20.-Simple Digging. 

1. Simple Digging consists in turning the soil to the 
depth of a spade, i.e. 9 to 12 inches, or one "spit" (spade) 
deep, and is performed in the following manner:-

Commence operations at the end of the site to be dug 
by opening a trench one foot wide and a " spit" deep. 
If the portion to be dug is narrow, the soil from the first 
opening will have to be wheeled to the opposite end of the 
site and deposited there in readiness for filling in the last 
trench. Should, however, the land be sufficiently wide it 
will be found convenient to divide it into two portions, as 
shown in the sketch. In this case the soil from the first 
trench A should be placed alongside the last trench D, 
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and when B is dug the soil from C will be utilised for 
filling B. 

A 0 Surface soil. 

B D Subsoil. 

Fig. 21.- Double Digging. 

2. Double Digging 01· Bastanl T1·enching.- In this case 
the soil is worked two "spits "-about 18 inches-deep, 
the subsoil being retained in its original position. 

Open a trench A a "spit" deep, and two spades (about 
18 inches) wide, shovel out the " crumbs "-the loose 
soil-and wheel the whole to a position convenient for 
filling in the final trench. The subsoil B should then be 
forked over, and the soil from C turned over on top of it, 
levelling off with the "crumbs," prior to forking the 
subsoil D. 

A F I I L Surface soil. 

1----1--1- - --1------­

Subsoil. B D l G J M ·} 

- o- - E- - H- -1-(_ _N_I ___ _ 

Fig. 22.- Trenching. 

3. Trenching.-Trenching proper may be defined as 
digging the soil 2 to 3 feet deep, bringing the subsoil to 
the top, and placing the top spit at the bottom. It is, 
however, bad practice to bring to the surface subsoil which 
has never been previously disturbed, and this mode of 
trenching should only be resorted to when the subsoil has 
been gradually brought into a fit state of cultivation. 
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The following method of trenching is especially appli­
cable to freshly broken land, or land which has never been 
worked to any depth, as the surface soil and subsoil are 
retained at their original levels (Fig. 22). 

Commence by taking out a wide trench A, one 
"spit" deep and 4 feet wide, wheeling the soil to a suit­
able position adjoinjng what will eventually be the last 
trench. Half the width of A should then be dug out a 
further "spit'' deep as indicated by B, and this soil 
should be added to the soil removed from A, as it will be 
required for filling in the bottom of the final trench. The 
subsoil C below B should then be forked over, thus work­
ing the soil to a total depth of about 30 inches. Now turn 
D on to C, fork over E, and place Fon top of the original 
position of B, thus completely filling half of the first 
opening A. 

G will take the place of D, and I the second half of A, 
and so on, each subsequent letter, apart from the lowest 
series, always representing an opening 2 feet wide. While 
trenching is in progress suifable manure may be incor­
porated with the subsoil. Land newly trenched, i.e. when 
inferior subsoil has been brought to the surface, may be 
greatly improved by adding organic manure and a small 
quantity of lime to act as a "starter" for useful bacteria, 
thus making up for the loss incurred by placing the more 
fertile surface soil at the bottom. 

o_I A D 

E 

- - -- --- --------- -

F 

B 
Fig. 23. - Ridging. 
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4. Ridging .-This consists in placing the soil in ridges at 
the time of digging, in order to expose a larger surface 
to the action of frost and air. Heavy soils especially 
benefit by being ridged in the autumn or early winter, and 
one of the best methods-completing bastard trenching 
and ridging in one operation-is as follows (Fig. 23) :-

Mark out a strip .A., 2 feet wide, running north and 
south, along one side of the plot, then take off the top 
"spit" from this strip and wheel it to B at the opposite 
side of the plot. Now turn over the subsoil at A, first 
removing enough from 0 to D to admit of easy working, 
returning the removed portion when the end of the trench 
is reached. The worked subsoil may then be covered with 
a layer of manure (the manure should be arranged in 
several convenient rows running across the plot from east 
to we t) and the top spit removed from the next 2-foot 
strip E and laid ridge-shaped (/\) on .A., thus completing 
the first strip. 

Repeat the operations on each strip across the plot, 
using the soil wheeled to B to cover the manure in the last 
trench F. The work is then completed, the whole plot 
being laid in alternate ridge and furrow. 

Rolling is done to firm the soil, to press the plants 
tightly in the grouud, and to break up lumps. In gardens, 
however, this is largely done by means of the rake and by 
treading the soil. . 

Raking is a form of surface cultivation, loosening the 
soil, disturbing weeds, and breaking up lumps or clods, 
and is useful for levelling and for obtaining a fine sur­
face. 

Raking is by no means so simple as it looks, requiring 
considerable practice and dexterity of action. It is not 
necessary or desirable to remove all the stones from the 
surface, but only the largest. 

Hoeing or surface cultivation is of great advantage to 
growing crops. 

Weeds are killed and checked. 
The ground is kept more moist, air admitted, and a 

fine surface tilth formed which prevents cracking 
and loss of moisture. 
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Crops make greater progress, mature earlier, and 
aenerally command a better price, which more than 
~ompensates for the extra cost of labour incurred. 

Stirring or loosening the soil by means of a fork or 
rake is also beneficial to growing crops. 

Mulching, or top-dressing soil with manure, leaf. 
mould, spent hops, grass clipping , etc., is practised on 
light soils, thus restricting the evaporation of moisture 
from the soil during dry weather. By this means the 
roots are kept cool and moist, watering is saved, and the 
soil is manured. Straw or grass clippings are placed 
round strawberry plants to prevent the fruit being 
damaged or splashed. If applied in winter to newly 
planted trees or shrubs, the roots are protected from frost 
by the checking of the radiation of heat. 

When the soil is at, or near, freezing point the plant's 
roots cease to take in water, so that if evaporation is at the 
same time going on from the surface of the stem or leaves, 
there is nothing to repair the loss, and the plant may dry 
up completely and be killed. 

Watering, if deemed necessary in spite of hoeing, 
mulching, etc., should be done by giving a thorough soak­
ing to reach all the roots, as this enc01uages them to go 
still deeper. A slight or surface watering tends to keep 
the roots near the top, and, unless persistently followed 
up, results in more harm than good to the plants. Water­
ing is best done in the evenings. This allows plenty of 
time for the water to soak into the soil and the plants 
are able to fortify themselves against the next day's 
drought. Moreover growth is probably more active during 
the night. It is better, however, to water seedlings in the 
early morning. If done at night the moisture attracts 
slugs and woodlice and many seedlings are destroyed. 

Shortly after watering it is advisable to hoe the surface 
to prevent the formation of a crust which cracks when 
thoroughly dry . 
. Weeding.-This operation in the case of young weeds 
is best done by means of the Dutch hoe, or if the weeds 
are very large or occur among seedlings they should 
be removed by hand. Deep-rooting kinds or those with 
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underground stems, like couch grass, coltsfoot, horsetail 
bishop-weed, bind-weed, etc., should be removed by mean~ 
of a fork or spade and afterwards burnt. 

Seed Sowing.-Seeds may be sown broadcast by hand 
over the surface of the soil, which should then be raked 
or harrowed to cover the seeds. In garden practice, how­
ever, seeds are generally sown thinly in drills, drawn by 
a hoe or rake, at depths varying from -~- inch to 3 or 4 
inches, according to the size and kind of seed and also 
the character of the soil-the lighter the soil the deeper 
may the seeds be sown. 

Soil for the reception of seed should be even and firm, 
with a fine loose surface, not pasty or sticky nor du t dry. 
After sowing, particularly on light land, press the surface 
down with the back of the spade, or by treading or rolling, 
to conserve the soil moisture. 

Birds are very fond of seedlings and give a lot of trouble, 
especially in hot weather, the tender and sweet young 
sprouts being very palatable to them. Freshly mown 
short grass may be scattered over the surface of seed beds, 
or the fixing of black thread over the rows will be found a 
useful protection from birds. The thread may he fixed to 
pegs six to nine inches in length, these being pushed about 
three inches into the ground and the thread stretched 
tightly from end to end, about three inches above the 
soil. 

Mice, too, will sometimes give trouble, especially in the 
case of large seeds like peas, beans, and the seeds of trees. 
As a protective measure damp the seeds and shake them 
up in red lead, or soak them in paraffin oil for an hour 
before sowing. 

Seedlings of vegetables and flowers are often attacked 
by slugs. The damage, however, may be greatly reduced 
hy applications of soot, or fine slaked lime in the form of 
powder, over the plants at frequent intervals. In the case 
of eed sown in pots or boxes it is desirable that the soil 
be sterilised by pouring boiling water over it. This ki~ls 
all insects and insect eggs, otherwise tiny slugs and snails 
are apt to hatch and destroy the seedlings and the seeds­
man is blamed for " bad " seeds. 
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Earthing up plants with soil encourages a greater 
development of stem or leaf-stalk, and by blanching them 
causes the plants to be more tender and succulent; 
examples-celery, leeks, seakale, cardoons, and to a certain 
extent asparagus. Peas, beans, cauliflowers, and cabbages 
are sometimes earthed up to keep the plants firm in the 
ground and encourage the production of lateral roots. 
Potatoes are earthed up (lst) to prevent frost from 
damaging the tender shoots, (2ndly) to encourage more 
underground stems to arise from the haulms and thus add 
to the yield of the crop, and (3rdly) to prevent the tubers 
greening by exposure to light. 

Thinning, or singling, plants such as turnips, carrots, 
onions, parsnips, beet, or spinach, results in larger and more 
uniform produce, better suited for marketing, and conse­
quently realising a higher price. 

Early thinning prevents the attacks of insect pests and 
damage to the roots, and all thinning, as already stated, is 
best done in showery weather. 

Transplanting is practised with leeks, onions, cabbage, 
greens, cauliflower, lettuce, etc., but not with tap-rooted 
crops. It is best done when the soil is moist, or in 
showery weather. Should hot dry weather immecliately 
follow, give the soil a good soaking of water at intervals 
until the plants are established. The soil should be made 
firm about the roots after planting. 



CHAPTER IX. 

MANURES. 

CLASSIFICATION .A.ND PROPERTIES. 

Manures. 

Originally the term "to manure" was used in reference 
to hand tillage or working the land, but the term is now 
applied to any substance which by its application contributes 
to the fertility of the soil. Thus lime, marl, leaf-mould, 
vegetable refuse, farmyard manure, stable manure, nitrate 
of soda, etc., are manures, and the application of these to 
the soil is termed manuring. 

Manures may be classified a (a) .Artificial or Chemical, 
and (b) Natitral. 

Artificial or chemical manures are those which have come 
into use during recent times (since about 1840). These 
generally pass through the hands of the manure manufac­
turer or merchant. Examples: nitrate of soda, kainit, 
basic slag, superphosphate, and sulphate of ammonia. 

Natural manures have been in use from time immemorial. 
They do not generally pass through the manufacturer's 
hands. Examples: farmyard manure, vegetable refuse 
from the compost heap, seaweed, marl, and lime. 

Artificial or chemical manures may be grouped according 
to their composition:-

1. Nitrogenous maniues-containing nitrogen. 
2. Potash manitres-containing potash. 
3. Phosphatic manures-containing phosphates. 
4. General manui·es, i.e. those containing nitrogen, potash, 

and phosphates, thus constituting a complete manure. The 
91 
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value of a general manure depends on the amount present 
of one or more of these substances. Proprietary manures, 
so widely advertised for general purposes or for special 
crops, also belong to this group. These manures ge;rierally 
give good results as far as a well-balanced growth is con­
cerned, but many are sold at prices that will not allow of 
their use on a large scale, or, if the price is low, the quality 
may be low also-mixing, compounding, and advertising 
have to be paid for. 

ARTIFICIAL MANURES. 

(1) Nitrogenous Manures.-These promote the 
growth of stem and leaf. 

Nitrate of soda O't Ohili saltpetre was first imported in 
1830, from the rainless districts of Ohili and Peru. It is 
found mixed with earth, salt, and sulphate of lime, which 
are extracted before exportation. Nitrate of soda is a 
very soluble and quick-acting manure and must be used 
sparingly, when the plants are in active growth, and 
during showery weather if possible, the usual quantity 
being ! oz. to 1 oz. per square yard. It becomes damp 
in moist weather, and should be stored in a dry shed; 
any lumps should be broken up before being used. It 
must not be mixed with superphosphate. Nitrate of soda 
contains about 15 per cent. nitrogen. 

Nitrate of potash or saltpetre is imported mostly from 
India. It is a very soluble manure, and should be used at 
half the rate of nitrate of soda. For choice plants, when 
they are coming into flower, it is very valuable. Nitrate 
of potash contains about 17 per cent. nitrogen. 

Lime nifrate (calcium nitrate) is a new source of nitrogen 
o°J?tained from the air and contains about 12·5 per cent. 
mtrogen and 25 to 30 per cent. lime. This manurn is manu­
factured at N otodden, in Norway. It is a white substance, 
only partially ground; is soluble in water and immediately 
available. Similar methods of application should be 
adopted as recommended for nitrate of soda. Lime nitrate 
supJ?lies lime as well ~s nitrogen. Being of a hygroscopic 
(deliquescent) nature it should be stored in a tub or box in 
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a dry place. It is supplied in wooden casks holding about 
2 cwt. 

Nitrolim (calcium cyanamide) or lime nitrogen is another 
new source of nitrogen and is also obtained from the air; it 
contains about 18 per cent. nitrogen, and is manufactured 
in Italy and in Germany. 

It possesses a different chemical composition, appearance, 
and properties to lime nitrate. This manure is a black, 
heavy powder, similar in appearance to basic slag. Care 
has to be taken in applying it, as the dust is irritating to 
the eyes, unpleasant and even injurious to breathe, and 
also possesses an unpleasant smell, especially when moist­
ened. Nitrolim is inclined to damage seedlings and should 
be applied about a week or ten days before sowing. It 
should not be used as a top-dressing on a growing crop. 
rrhis manure is not so soluble as lime nitrate. It may be 
mixed with basic slag, bone meal, and potash manures. 
Like lime nitrate, it should be stored in a dry place. 

Sulphate of ammonia is a bye-product from gas works 
and contains about 20 per cent. of nitrogen. It is soluble 
in water, but its action in the soil is not so rapid as nitrate 
of soda or nitrate of lime. It should be applied at the 
time of planting or sowing, and may be mixed with sand, 
or soil, to allow of a more even distribution. It should 
not be mixed with lime or basic slag, unless the mixture is 
to be applied immediately to prevent loss, but may be 
mixed with superphosphate, dissolved bones, kainit, and 
other potash manures. This manure may be used at the 
same rate as nitrate of soda. The best results are obtain­
able on land containing lime or chalk. 

(2) Potash Manures.-These have a tendency to 
increase the quality and flavour of vegetables and fruit, 
the store of sugar in grapes, apples, beetroot, etc., and the 
scent in flowers. There are several kinds of potash salts 
available as manures. 

Kainit, derived from Stassfurt, Germany, is the com­
monest and cheapest form of potash. It contains about 
12! per cent. potash and a large percentage of ~lkaline 
impurities. Autumn and winter are the best times to 
apply this manure, and at the rate of 2 to 4 oz. per square 
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yard, or 4 to 6 cwt. per acre. As a potato manure it is 
not desirable, and especially so on heavy land. Kainit is 
particularly suitable for light soils. 

Miiriate of potash contains 50 per cent. of potash and is 
applied at the rate oft to 1 oz. per square yard or 1 to 
It cwt. per acre, during winter or spring. It increases 
the size of fruit and promotes growth generally, but is not 
suitable for potatoes on some soils. 

Sulphate of potash contains about 52 per cent. of potash. 
It is much purer than kainit and may be applied in spring 
at the rate of t to 1 oz. per square yard or 1 cwt. per acre. 
All crops on practically any kind of soil will be benefited 
by this manure. 

Nitrate of potash (saltpetre). See page 92. 
Phosphate of potash supplies both potash and phosphates. 

It is a very expensive manure, but valuable for choice 
plants and crops under glass. It is very soluble and may 
be used at the rate of t oz. to a gallon of water as a stimu­
lant for tomatoes, vines, and fruit trees under glass, or 
with saltpetre, t oz. of each to 1 gallon of water. The 
liquid must not come in contact with foliage. 

Wood ashes contain from 5 to 10 per cent. of potash and 
are very valuable for mixing with artificial manures. They 
form an excellent top-dressing for strawberries and many 
other crops when applied at the rate of 5 to 10 cwt. per 
acre. The quantity of wood ashes available is very limited, 
but their use is attended with good results. 

(3) Phosphatic Manures, of which there are several 
kinds available, promote fruitfulness and early maturity. 

Superphosphate of lime is largely imported from Spain 
and Portugal. Tb.is manure is made from rocks containing 
from 40 to 80 per cent. phosphate of lime, which is ren­
dered available by a chemical process, namely, by treatment 
with sulphuric acid. Coprolites, the fossil excreta of 
extinct animals and fossilised bones, found in Cambridge­
shire, Bedfordshire, and Suffolk, were formerly dug out, 
ground to a powdei', and treated as above. Superphos­
phate may be used in spring just before sowing or plant­
rng, at the rate of 2 to 3 oz. per square yard, or 4 to 8 cwt. 
per acre. 
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Bone S'llpe1rphosphate, or dissolved bone, made in the 
same wa,y as mineral superphosphate, may contain a small 
quantity of nitrogen, which would make it more valuable 
on some soils than mineral superphosphates. This was one 
of the first artificial manures to come into use. Rate of 
application as above. 

Raw bones are slow in action and should therefore be 
broken in small pieces of about a quarter of an inch or 
less. In this state they are valuable for vines and other 
fruits. 

Burnt bones are obtained from some of the large meat 
works in America. Some of the higher grade super­
phosphates are manufactured from these. 

Bone meal contains about 45 to 50 per cent. of insoluble 
pho pha,te of lime and 3 to 5 per cent. of nitrogen. It forms 
an excellent manure for fruit trees, lawns, and potting 
soils, and may be used in the open either in autumn or 
spring at the rate of 3 to 4 oz. per square yard, or 3 to 
8 cwt. per acre. 

Steamed bone flour contains less nitrogen but more phos­
pha.tes than raw bones. Used as above it is beneficial on 
light loams and gravelly or sandy soils. 

Basic slag (Thomas' phosphate powder) is obtained as 
a bye-product in the manufacture of steel by a certain 
process, the Bessemer Basic Process. For a long time 
known as a waste product: when ground to a fine powder, 
it now forms one of the principal phosphatic manures. It 
is a slow-acting manure, but valuable for the phosphoric 
acid and lime which it contains. Its value depends on 
fineness of grinding and the percentage of phosphates 
contained. Four cwt. of basic slag a.re equa,l to 3 cwt. of 
superphosphate in fertilising value. It should not be 
mixed with superphosphate or sulphate of ammonia, but 
may be mixed with nitrate of soda, kainit, or bone meal. 
Basic slag is valuable on soils deficient in lime, a,nd on sour 
land in checking the ravages of "Finger and Toe" disease. 
Moreover it is suitable for most crops, especially those 
belonging to the Leguminosae (pea and bean family). 
Basic slag may be applied in autumn, winter, or early 
spring, at the rate of 4 to 8 oz. per square yard, or 4 to 
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10 cwt. per acre, or even in larger quantities on newly cul­
tivated land. Fruit plantations may have a dressing of as 
much as 1 ton per acre. 

NATURAL MANURES. 

Farmyard manwre is one of the most important to the 
farmer and gardener. 

Its value depends on the kind of stock kept, age of the 
animals, kind of food used for feeding, care in making up 
the heap, and method of storing. Long exposure to air 
and rain lessens its value; a little gypsum sprinkled over 
the heap may help to retain some of the ammonia which 
might otherwise be lost. 

Turning over to hasten decay and keeping the manure 
fresh improves its quality for garden purposes. It is 
especially valuable for light soils. 

Farmyard manure is a complete manure containing all 
the necessary ingredients required by plants from the soil, 
but in small proportion to its bulk. It contains much 
humus, which is of great importance in maintaining the 
fertility of the soil, hence its value on all soils. 

Light soil is consolidated and heavy soil is lightened by 
a free use of farmyard manure. 

Quantity to apply.-12! to 25 tons per acre is the usual 
quantity applied, but as much as 50 tons or more is some­
times applied by market-gardeners. 

Analysis.-A ton of average farmyard manure contains 

1275 lb. organic matter, 
225 ,, mineral matter, 

10 ,, nitrogen, 
12 ,, potash, 

8 to 10 ,, phosphoric acid. 

Stable manure, or horse dung, is lighter than cow manure 
and is best suited for heavy soils. 
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Analysis of stable manure: A ton of good stable manure 
contains about-

11 lb. nitrogen 
12 ,, potash 
8 ,, phosphoric acid 

16 ,, lime 

Pig rnanure is also valuable and particularly suited for 
application to light soils. 

Sheep manure, which is only available in small quantities, 
is very valuable, especially when dissolved in water and 
used for watering choice pot plants. 

Hen manure and pigeon manure, which are four to eight 
times as valuable as farmyard manure, should be placed 
in barrels or sacks, and stored in a dry shed. Use care­
fully at the rate of 1 to 2 lb. per square yard. If desired 
these manures may be added to the general compost heap 
for future application to the soil. 

Seaweed contains a fair amount of potash and is very 
valuable for potatoes, onions, mangels, cabbage crops, and 
asparagus. An analysis shows that it contains the follow­
ing manurial constituents:-

80 per cent. water 
· .5 to l · 5 nitrogen 

4 to 5 potash 
· 5 phosphoric acid 

When seaw-eed is rnadily obtainable it should be used 
freely, after it has had time to rot. Placed in heaps with 
soil or lime added, it can, when decomposed, be used in a 
similar manner to farmyard manure. 

The compost heap is composed of all waste products and 
weeds of the garden, to which may be added road scrapings, 
ditch scourings, soot, and burnt refuse. Sewage and soap­
suds may also be thrown over the heap to hasten decay. 
Soil from such a heap when properly mixed may give better 
results than farmyard manure. 

Leaf-mould is formed by the decomposition of fallen 
leaves, which may be collected, placed in heaps, and turned 
over to hasten decay, after which they make valuable 
manure suitable for nearly all kinds of soil, especially 

S. G. 7 
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heavy clay soils, calcareous and light or sandy soils. 
Potatoes do remarkably well planted in leaf-mould. 
Leaves of a bard texture such as beech, oak, and Spanish 
chestnut should be kept separate for potting purposes. 

Green manuring, i.e. the growing of a crop for the 
express purpose of ploughing or digging it into the land 
to enrich the soil with nitrogen and humus. This system 
bas much to recommend it as a means of restoring the 
fertility of garden soil which bas become unprofitable. It 
is more particularly suited to light or sandy soil. A.part 
from the nitrogen, the large quantity of organic matter 
adds materially to the improvement of the physical proper­
tjes of soils by enabling them to hold more moisture. In 
addition the slow decay of the green crop itself supplies 
moisture, and the gases liberated act beneficially on other 
substances in the soil. 

In farm practice, however, the green crops are usually 
fed off by cattle or sheep. The dung and residue of the 
roots, stems, or leaves are afterwards ploughed into the 
land. Green manuring thus serves the double purpose of 
feeding the stock and manuring the land. The crops 
usually grown for this purpose are mustard, rape, rye, 
buckwheat, and such leguminous crops as crimson clover, 
red clover, white clover, peas, vetches, lupins, and tares. 
Leguminous crops through the nodules on their roots have 
special power in fixing the free nitrogen of the atmosphere, 
which is a direct gain to the soil. . 

Peruvian guano was introduced from Peru in 1839 (a 
similar manure is also imported from the sea coasts of 
tropical America, Africa, etc.). It is found in rainless 
districts practically intact, and is a very valuable and 
complete manure for general purposes. The supplies are, 
however, running short, and the quality is often much 
lower now than formerly. It may be applied at the time 
of planting or as a top-dressing at the rate of 4 to 6 cwt. 
per acre, 2 to 4 lb. per pole, or l! to 2 oz. per square yard. 

Fish guano or fish meal is obtained from fish-curing 
factories and contains more nitrogen and phosphates than 
raw bones. It is a slow-acting manure, best applied in 
autumn or winter. Fish guano is a useful manure for 
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fruit trees, flower borders, etc., and should be u ed at the rate of 2 to 4 oz. per square yard, or 5 to 10 cwt. per acre. 

Native guano or sewage treated by the A.B.C. process is a most valuable manure. This process of sewao-e treatment i one by which certain absorbents and preeipitants are added to the sewage, for the purpose of extracting its fertilising constituents. Native guano is a complete manure and may be u ed at the rate of 10 to 15 cwt. per acre for most garden crops and on nearly all soils. Spent hops are useful for mulching or top-dres ing light, sandy, or gravelly soils, and also for digging into the soil. They will be found beneficial to green crops, turnips, beet, mangels, and onions. 
Malt ditst, from barley maltings obtained from breweries, is suitable for fruit trees and shrubs, and may be applied at the rate of 30 to 40 bushels per acre, or !- bushel per pole. 
Rape ditst is a bye-product from oil mills. It is a com­plete manure, valuable for soils poor in humus, and contains about 5 per cent. nitrogen, but is poor in potash and phos­phates. Rape dust is very valuable for onions, potatoes, and root crops, and may be used at the rate of ~ to ! lb. per square yard. It is supposed to be a deterrent to wire­worms. 
Blood, obtainable from slaughter-houses, is a very valu­able form of manure, and may be applied to the soil in a dried state, or mixed with other substances. Care in its use is essential. 
Horns, hoofs, meat refuse, greaves, shoddy, woollen refuse, etc., are all valuable, but slow-acting, manures con­taining nitrogen. They are used in the manufacture of some proprietary manures. 
Liquid manure may be made from cow, horse, sheep, or poultry manures, or the liquid drainings from cowsheds, stables, or manure heaps may be utilised in a dilute state. Peruvian guano and, indeed, almost any kind of artificial manure may be dissolved in water and applied dur~ng showery weather. Should the soil be very dry a soakmg of water, given shortly before, will prepare the way for 
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the solution, which will diffuse more readily through the 
moist soil, and, the roots taking it up with the soil 
moisture, there will be no damage whatever to the plant. 
Weak doses should be the rule, and always with judgment 
as to the quantity to apply. Liquid manure may be 
applied to fruit crops, most garden crops, and pot plants, 
and is particularly valuable on light soils in dry seasons, 
if plenty of water is also used. As far as possible care 
should be taken to keep the manure from coming in con­
tact with the foliage of the plants. 

If 4 oz. of gypsum is added to a gallon of liquid 
manure the roots will not be burnt or damaged. 

Any of the following liquid manures are suitable for 
watering pot plants, greenhouse crops, and outdoor vege­
tables, fruit, and flowers :-

1 peck of poultry manure to 30 gallons of water 
pigeon 
sheep 
horse ,, 
cow 

,, soot ,, 
i lb. of Peruvian guano ,, ,, ,, 
l~ lb. of superphosphate and ! lb. of nitrate of 

soda to 30 gallons of water. 
Lime exists in soil as carbonate of lime. It is extremely 

valuable for clay soil, sour soil, peat soil, and heavily 
manured land. An application of lime will benefit nearly 
all crops. The old practice was to apply lime every 6 or 
10 years, but more frequent applications are now the rule. 
Ten to 20 cwt. per acre every three years is considered a 
light dressing, and 1 to 2 tons or more, during the same 
period, constitutes a good dressing. For garden purposes 
! to 1 bushel per pole, or! to 1 lb. per square yard, is the 
quantity usually applied. 

Lime sets free potash in the soil, and acts on vegetable 
matter (peat, etc.), by setting free ammonia and water and 
destroying the excess of humus. Lime is therefore best 
used in conjunction with manures on which it can act. 

" Lime and lime without manure, 
Will make both farm and farmer poor." 
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The application of farmyard manure and probably all 
organic manures, and also nitrate of soda, diminishes the loss 
of carbonate of lime in the soil. Sulphate of ammonia re­
moves half its own weight of lime and nearly the whole of 
its own weight of chalk from the soil, but an application 
of lime restores the balance in the soil. Lime is also 
being constantly removed from the surface soil by rain. 

Lime does not sink in the soil as is generally supposed, 
but the soil is raised by earthworms on grass land, and on 
arable land the lime wastes by solution. The application 
of superphosphate, gypsum, kainit, and kindred manures 
increases the loss of lime to a certain extent. Only fresh 
burnt lime, slaked lime, limestone, chalk, and marl contain 
lime in the grower's sense. In bones, basic slag, super­
phosphates, gypsum, and gas lime, the lime is combined 
with the acids, and therefore cannot act as a base when 
applied to correct sourness or destroy the spores of diseases 
which exist in the soil, e.g. Finger and Toe disease, Wart 
disease of potatoes, etc. · 

Forms of Li·me :-

(I) Burnt lime (quicklime, cob lime, or lime shells) soon 
changes to carbonate of lime when exposed to the air or 
added to the soil. 

(2) Ground lime, i.e. burnt or quicklime ground to a 
powder, put in bags and kept dry until required for use. 

(3) Slaked lime, or powdered lime, i.e. lime reduced to a 
fine powder by exposure to damp air or by placing in heaps 
and covering with soil or adding sufficient water to cause 
it to fall to powder. It should then be spread evenly, and 
forked in a few weeks before planting or sowing. 

( 4) Ground limestone, i.e. unburnt limestone ground to 
a powder at the quarries, is a heavy substance, easily dis­
tributed and generally effective on soils deficient in lime. 

(5) Gas lime, i.e. spent lime or lime which has been 
used for extracting impurities from coal ga , is useful for 
soil pests, and may be used at the rate of 1 to 2 tons per 
acre, ·~ cwt. per pole, or 1 lb. to 2 lb. per square yard. It 
is a virulent plant poison, and should be applied at least 
two months before cropping. (See also pages 72 and 80.) 
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(6) Mortar 1·ubble, or old plaster, is useful on heavy land 
and for cacti or other succulent plants. 

(7) Chalk is impure carbonate of lime obtained from 
quarries, and may be either white or a grey colour. The 
former, being of a soft nature, is the kind used for applica­
tion to the land. It may be used in much heavier dressings 
than lime. · 

(8) Marl, obtained from marl or clay pits, is a clay 
soil which contains carbonate of lime; is valuable for ap­
plication to both sandy and peaty soils. 

(9) Gyps1un or plaster of Paris (sulphate of lime) is 
particularly useful on clay or heavily manured soil, and 
may be applied in winter at the rate of 8 to 10 cwt. per 
acre. It gives good results on some soils for such plants 
as carnations and sweet peas. 

Soot.-A good sample of soot may consist of-

1 to 5 per cent. ammonia, 
2 to 3 alkaline salts, 

11 carbonate of lime, 
2 carbonate of magnesia. 

Soot is therefore a very valuable manure, and may be 
dug into the soil (! bushel per pole) or used as a top­
dressing for many crops such as sweet peas, onions, 
carrots, beet, greens, etc. Sprinkled over seedlings it 
acts as an insecticide, keeping away various pests (snails, 
caterpillars, etc.). Soot is sometimes of very poor quality 
indeed, that of a light velvety or fluffy nature being best. 

Epsom salts (magnesium sulphate) is a very soluble 
manure, not much used, but gives good results if used­
dissolved in water at the rate of ! oz. to 1 gallon of water 
-very sparingly for choice plants coming into flower. 

Salt (sodium chloride) acts beneficially on dry soils, but 
is not required near the sea, and should be applied carefully 
or damage may result to growing crops. It has been found 
valuable for cabbage crops of all kinds, turnips, beet, 
mangels, onions, and asparagus, but not for potatoes. Salt 
may be used in sp1·ing at the rate of 2 to 6 cwt. per acre, 
or 2 oz. per square yard, or may be applied with an equal 
quantity of nitrate of soda as a top-dressing. 
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Sulphate of Iron, also known as green copperas or 
green vitriol, may be useful in small quantities on some 
soils. The colouring of fruit, sweet peas, carnations, roses, 
and hydrangeas is supposed to be influenced by an ap­
plication of this substance. It may be dissolved in water 
at the rate of 12 oz. per 30 gallons of water, or applied at 
the rate of 60 to 80 lb. per acre, i oz. per square yard, or 
8 oz. per pole. It costs about 2!d. per lb. at wholesale 
chemists. Sulphate of iron is said to possess antiseptic 
properties and therefore may have some effect on soil 
diseases (club root, potato wart disease, black stripe in 
tomatoes, and sweet pea diseases). 

Average Percentages of Fertilising Matter in the 
more Important Manures :-

ame of Manure. 

Sulphate of ammonia 
(95 per cent. pure) 

Nitrate of soda 
(95 per cent. pure) 

Basic slag ... 
'uperphosphate ... 

Kainit 
ulphate of potash 

(90 per cent. pure) 

I 

Muriate of potash 
(80 per cent. pure) 

Peruvian guano 
Raw bones 

I Boiled bones 
Lssol ved bones 

I 

Pei· cent. of 
Nitrogen. 

20·2 

15'6 

* oluble pho phates. 

I --
Per cent. of Per cent. of 

Phosphates. Potruih. 

26-45 
*25-38 

30·0 
50·0 
60·0 

t34·0 

12·5 

48•6 

50•5 
3·0 

t About lU per cent. soluble phosphates. 

To convert ammonia into nitrogen multiply by 14 and 
divide by 17. 
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To convert phosphate of lime into phosphoric acid 
multiply by 100 and divide by 218. 

To convert sulphate of potash into potash multiply by 
100 and divide by 185. 

The Unit System of Purchasing Manures.* 

To find the price of a unit divide the price per ton by 
the number of units. 

A unit = one per cent. in a ton. 

(i) The Price of a. Unit of Nitrogen.-Nitrate of soda, 
containing 15~ per cent. of nitrogen, is offered at £11 5s. 
per ton. 

£ s. d. 
Price of 15-! units 11 5 0 

1 unit 
11 5 0 

= 14s. 6d. 
15} 

(ii) The Price of a Unit of Soluble Phosphate.-Super­
phospbate, containing 25 per cent. of soluble phosphates, 
is offered at £2 1 Os. per ton. 

Price of 25 units 

1 unit 

£ s. d. 
2 10 0 
2 10 0 

25 
= 2s. 

*A knowledge of this system is of value in the purchasing of 
artificial manures, especially compound manures. The latter are 
frequently sold at a price totally out of proportion to the actual 
value of the manurial ingredients- nitrogen, phosphates, and 
potash-they contain. The Fertilisers and Feeding Stuffs Act, 
1906, provides that in an invoice the actual percentages of nitrogen, 
soluble phosphates, insoluble phosphates, and potash in any manure 
must be stated. By ascertaining the current prices of nitrate of 
soda, sulphate of ammonia, superphosphate, basic slag, and kainit 
the approximate cost per unit of nitrogen, phosphates, and potash 
can be found, and the true value of the manure calculated from 
these data. 
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(iii) The Price of a Unit of Insoluble Phosphate.- Basic 
slag, containing 30 per cent. of insoluble phosphates, is 
offered at £1 16s. per ton. 

Price of 30 units 

1 unit 

£ s. d. 
1 16 0 

16 0 
--= ls. 2-!d. 

30 

(iv) The Price of a Unit of Potash.-Kaimt, containing 
12} per cent. of potash, is offered at £2 10s. per ton. 

£ s. d. 
Price of 12! units 2 10 0 

2 10 0 
= 4s. 1 unit 

12-! 

Application of the Unit System. 

(i) Nifrogen,from Nitrate of Soda, O't from Snlphate of 
Ammonia. 

A unit of nitrogen from nitrate of soda (15! per cent. nitro­
gen) at £11 5s. per ton = 14s. 6d. 

A unit of nitrogen from sulphate of ammonia (20 per cent. 
nitrogen) at £12 15s. per ton = 12s. 9d. 

A unit of nitrogen from sulphate of ammonia is th cheaper. 

(ii) Valuation of a Compound Manure. 

Analysis. 

Nitrogen, 3~ per cent. 
Soluble phosphates, 18 per cent . .. . 
Insoluble phosphates, 3 per cent. 
Potash, 12 per cent. 

Total value per ton ... 

Value per 
Unit. 

£ s. d. 
0 12 g 
0 2 0 
0 1 2~ 
0 4 0 

Total Value. 

£ s. d. 
2 4 7! 
1 16 0 
o 3 n 
2 8 0 

£6 12 3 
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TABLE OF MANURES 

showing the cash price per ton (October 1911) and the 
usual quantity to apply per acre, etc., for garden crops:-

Cash price per I Quantity to apply per I 
Kind of Manure. ton, October Rod or l!Jll. Acre. Pole. Sq nare Yard. 

Nitmte of soda (Chili 
saltpetre) ... ... £IO IOs. I I~ cwt. 1 lb. t oz. 

Nitrate of lime (cal-
cium nitrate)... .. . £9 I~ " 

1 
" t " Nitrolim (lime nitro-

gen or calcium cyana-
mide) ... ... .. . £9 to £10 I t " 

I 
" t " Nitrate of potash (salt-

petre) .. . ... ... £20 to £21 11! " I 
" t " Sulphate of ammonia .. . £14 10s. to £16 It " I 
" ~ " Kainit ... £2 5s. to £2 I 5s. IO-I2 cwt. 8 
" 

4 
" Sulphate·~·f po~~h ... £11 to £I2 3 cwt. 2 

" 
I 

" M uriate of potash ... £9 to £IO 3 " 2 
" 

I 
" Superphosphate of lime £2 10s. to £3 IOs. 8 " 6 

" 
3 

" Bone superphosphate .. . £3 3s. to £5 5s. 8 
" 

6 
" 

3 " Basic slag (phosphate 
powder) ... . .. £2 to £2 IOs. 20 " I5 

" 
8 

" Broken or t inch bones J.i6 to £7 I0-12 cwt. 8 " 4 " Steamed bones ... ... £4 to £5 IO-I2 
" 

8 
" 

4 
" Bone meal ... £6 to £7 IOii. IO-I2 

" 
8 

" 
4 

" Phosphate of p~~h ... £22 It " 
I 

" t " Peruvian guano ... £8 to £9 8 
" 

6 
" 

3 
" Fish guano ... ... £8 to £9 8 

" 
6 

" 
3 " Native guano ... ... £3 10s. 16 11 6 " Seaweed ... ... ... 2.5 to~~ 3 c;~t. .. . 

Farmyard man~;1:e .. . 3s. to 6s. 25-50" 3-6 
" 

... 
Stable manure .. . .. . 4s. to 7s. 25-50" 3-6 ... 
Poultry manure ... 10-1:! cwt. s lb'. 4 oz . 
Cob lime (quick or I 

burnt lime) ... .. . 15s . 1-2 tons 15-30 lb. 

I 
t lb. to I lb. 

Ground lime 15s. 2 tons 30 lb. llb. 
Ground lirnes~;;e (u~'. 

burnt) ... ... ... ... 2 " 30 
" 

1 " Gas lime ... ... ... ... 2 30 
" 

1 
" Soot ... ... £2 to £2 10s. l0-12'~wt. 8 

" 
4 oz. 

Wood ash~ ... . .. ... 10-12 " 8 " 
4 

" Salt ... £1 10s. 8-10 6 
" 

3 " Sulphate ·~f iro~ .. ... £4 to £6 t to i :: t " ! " Rape dust ... ... £5 10-12 
" 

8 ., 4 
" I 

It must be distinctly understood that the prices of the 
various manures given above vary from season to season. 
The figures given represent an average price per ion in 
1911. Smaller quantities would be charged for at a 
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much higher rate than that quoted per ton, in fact 
the ~maller the quantity the greater the price in pro­
port10n. In some cases 50 per cent. more will be charged 
for retailing in small quantities, so that for garden pur­
poses it would be advisable to state the quantity required 
and ask for a quotation from some reliable firm of manure 
merchants. 

The prices given, however, will furnish some guide as 
to the relative value of the different manures, while the 
relation between the value and the quantity usually 
applied to the land must also be compared. 

How to Obtain Manures. 

Cultivators should take care of all waste products, such 
as animal manures, leaf-mould, and soot, for application 
to the soil. 

Artificial manures, especially proprietary kinds in small 
quantities, may be obtained from seedsmen, nurserymen, 
and stores, but the cost is fairly high, which prohibits 
their use to a great extent among cottagers and allotment­
holders. 

Cottage garden or allotment associations and horti­
cultural societies would be doing a great service to their 
members if they would purchase some of the principal 
kinds in bulk in the original bags, and retail in small 
quantities, among those requiring them, at a little over 
cost price. 

The following kinds and quantities would be sufficient 
to provide a supply for a large garden (aboll.t 1 acre) for 
about two years. Store each separately in a dry place 
and use as required. 

2 cwt. nitrate of soda, cost about £1 6s. 
2 cwt. sulphate of ammonia, cost about £1 12s. 
2 cwt. sulphate of potash, cost about £1 6s. 
4 cwt. superphosphate, cost about £1. 

Manures Generally Suited for Light Soils. 
Nitrate of soda, nitrate of lime, nitrolim, kainit, muriate 

of potash, salt, superphosphate, bone meal, fish meal, leaf-
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mould, farmyard manure, green manure or catch crops, 
and marl. 

Manures for Heavy Soils. 
Sulphate of ammonia, sulphate of potash, raw bones, 

steamed bones, basic slag, lime, stable manure, leaf-mould, 
and road scrapings. 

Mixture Suitable for Light Land. 
25 tons farmyard manure, 6 cwt. superphosphate, 1 cwt. 

sulphate of potash, and 2 to 4 cwt. nitrate of soda per acre. 
On light soils it may be advisable to increase the amount 
of farmyard manure and use smaller quantities of artificial 
manures. 

Mixture for Heavy Land. 
12i tons stable manure or farmyard manure, 6 cwt. 

superphosphate, 1 cwt. sulphate of potash, and 2 cwt. sul­
phate of ammonia per acre. 

Two Examples of Mixed Fertilisers. 
(a) General mixed fertiliser: rape dust, 4 parts; 

basic slag, 5 parts; steamed bone flour, 1 part; nitrate of 
potash, 2 parts. This is a rich phosphatic manure, cost­
ing about £6 to £6 10s. per ton and equal to many pro­
prietary manures. 

(b) General mixed fertiliser : fish guano, 6 parts ; 
superphosphate, 2 parts; sulphate of potash, 1 part; 
sulphate of ammonia, 2 parts. This is a rich nitrogenous 
manure, costing about £6 10s. to £7 per ton. 

Either of the above may be mixed and applied as a 
top-dressing at the rate of 3 to 5 oz. per square yard, 
or to a bushel of potting soil. 

When to Apply Manures. 
(1) Autumn or winter. All natural manures, e.g. farm­

yard manure, leaf-mould, etc., also lime, kainit, basic 
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slag, bones, and gas lime ma,y be applied in the autumn 
or winter at the time of digging. 

(2) In the spring, sulphate of ammonia, sulphate of 
potash, superphosphate, and bone meal may be applied 
before planting or sowing. 

(3) During spring and summer top-dressings in small 
doses, every week or ten days-during showery weather if 
possible-of such manures as nitrate of soda, Peruvian 
guano, nitrate of potash (saltpetre), and liquid manures of 
all kinds may be applied to growing crops. 

How to Apply Manures. 

Natural manures are dug into the soil, whilst basic slag, 
kainit, lime, bone meal, and superphosphate may be 
applied to the surface and forked in. 

Sulphate of ammonia, sulphate of potash, nitrate of 
soda, Peruvian guano, superphosphate, etc., may be used 
as top-dressings and should be accurately weighed and 
spread evenly to ensure good results. 

The Mixing of Manures. 

In making up mixtures of different manures great care 
is necessary. If the wrong kinds are put together certain 
chemical reactions will take place and much loss may 
result. 

The following may be mixed with safety:-

Nitrate of soda with raw bone manures, phosphatic 
guanos, or basic slag. 

Sulphate of ammonia with bones, superphosphate, or 
phosphatic guanos. 

Basic slag with bones, kainit, or sulphate of potash. 

The following should not be mixed unless they are to 
be applied almost immediately :-

Nitrate of soda with superphosphate or sulphate of 
ammonia. 
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Nitrate of lime with superphosphate. 
Nitrate of potash with superphosphate. 
Lime with organic manures, superphosphate, soot, 

basic sl~g, guano, farmyard manure, or sulphate of 
ammoma. 

Sulphate of ammonia with basic slag, lime, or nitrate 
of soda. 

Superphosphate with basic slag. 



CHAPTER X. 

MANURING GARDEN CROPS. 

The Application of Manures for Garden Purposes. 
Farmers and fruit growers having large areas of land 

usually calculate the quantity of manure in cwt. per 
acre, but in garden practice it is found more convenient 
to calculate quantities per square yard or by the 'pole. 
With this end in view the following table has been drawn 
up as a guide for those cultivating small areas :-

Quantity per 
Acre. 

Cwt. 
1 
2 
4 
6 
8 

10 
15 
20 

Equivalent quantities per 

I Square Rod, Pole, 
or Perch 

Rood (30t Square Yards, (i of an Acre). or 4~th of a Rood, 

Lb. 
28 
56 

112 
168 
224 
280 
420 
560 

or 1 !0 th of an 
Acre). 

Lb. 
. li 

4 
l1 2 2a 
4l 

4 

5~ 
7 

10} 
14 

Notes on Manuring. 

i:lquare Yard 
( _ J - th of an 
4840 

Acre). 

Oz. 

~ a 
4 
l! 
21 

1 
3 
3! 
5-
n 

A manure to be complete and to give the best results 
should contain nitrates, phosphates, and potash, the pro-

111 
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portion of which should vary according to the character 
of the soil and the kind of crop grown. 

Fa1·myard manure.-About 12 to 15 tons of farmyard 
or stable manure is the usual quantity per acre applied 
to heavy land for garden crops; this may be supplemented 
with advantage by the use of chemical manures, but on 
light land a much larger quantity of farmyard manure 
will be required to assist in retaining moisture; in such 
cases chemical manures may be reduced or even dispensed 
with altogether. 

Basic slag (a pnosphatic manure) should be used on 
heavy land in place of superphosphate, especially if lime 
is somewhat deficient. Being a slow-acting manure, it 
should be applied in the autumn or winter so that it 
may have time to dissolve before being required by the 
crop. 

Superphosphate.-When it is decided to use this manure, 
half the amount may be applied in spring before sowing 
or planting the crops, and the remaining half given later 
as a top-dressing, taking care that it does not fall on the 
leaves more than possible, as it has a burning effect. 
Bone meal and phosphatic Peruvian guano are similar to 
superphosphate, but slower in action, and contain a vary­
ing quantity of nitrogen. 

Kainit (a potash manure) should be applied in winter 
or early spring and worked into the soil; it is useful in 
dry seasons, and on light soils, but should it be found 
unsuitaole Tur any crop, it can be replaced by sulphate of 
potash, 1 cwt. of sulphate of pot.ash being equivalent to 
4 cwt. of kainit. 

Nitrate of soda (a nitrogenous manure), being a quick­
acting manure, must only be used when the crops are 
making growth, and then only in small doses, 1 to 2 cwt. 
per acre, at intervals of two to three weeks in spring and 
summer. Nitrate of soda has a burning effect on leaves; 
size, colour, and crispness are imparted by using this 
manure. In wet seasons or on damp soils sulphate of 
ammonia may take the place of nitrate of soda. 

Lime.-Soils deficient in lime, or where insect pests and 
diseases, such as club-root of cabbages, wart disease of 
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potatoes, etc., occur, may have a dressing of cob lime 
(burnt lime) applied in winter at the rate of 1to2 tons per 
acre. 

MANURING GARDEN CROPS. 

(a) Fruit Trees and Bushes. 

Apples, pears, and plums planted on arable land will, 
after four or five years, require some assistance in the 
form of manure. Any kind of animal manure will be 
beneficial applied as a mulch or top-dressing, or in liquid 
form. Artificial manures (superphosphate 3 lb., kainit 
3 lb.-or sulphate of potash l! lb.-and nitrate of soda 
l! lb. per pole) may be applied as a top-dressing. 

Gooseberries and currants will benefit by the application 
of superphosphate 3 lb. (or basic slag 10 lb.), kainit 2 lb., 
and sulphate of ammonia l~ lb. (or nitrate of soda 
lf lb.) per pole, applied as a top-dressing. 

Raspberries and brambles.-Fish guano or any other 
kind of guano is useful for these crops; or a mixture con­
sisting of basic slag 10 lb., kainit 3 lb., and sulphate of 
ammonia l! lb. per pole. 

Strawbe1r1ries when grown on good retentive soil give 
good results with farmyard or stable manure, and, as a 
top-dressing, superphosphate 3 lb., and nitrate of soda or 
sulphate of ammonia lf lb. per pole. Potash does not 
seem to be required in addition except on light soil, when 
kainit 3 to 4 lb. per pole might be added. When rank 
growth results from the application of too much dung, a 
dressing of 56 lb. of lime per pole may be applied in 
February as a corrective. 

(b) Vegetable Crops. 

Onions, celery, and leeks require a good dressing of well 
rotted manure, and also of soot if obtainable. Artificial 
manures such as superphosphate 3 lb., sulphate of potash 
1 lb., and nitrate of soda 1 lb. per pole, may be applied 
two or three times during the season of growth. 

Sil/rnmer cabbage, coleworts, and cauliflowers require g0od 
S. G. 8 
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rich soil in addition to an application of basic slag 10 lb., 
sulphate of potash 1 lb., and nitrate of soda 1 lb: per pole. 

Winter greens and 1·oot crops.-The followmg crops 
(savoys, kales, sprouts, borecole, cabbage, winter lettuce, 
carrots, parsnips, beet, salsify, and scorzonera) should 
succeed other crops which have been well manured, in 
which case they may be grown without any additional 
animal manure. An application of artificial manures, such 
as superphosphate 3 lb., sulphate of potash 1 lb., and 
nitrate of soda 1 lb. per pole, may be given as a top­
dressing. 

Potatoes on poor soil should have farmyard or some other 
form of natural manure, hut on good rich land they do well 
with a dressing of lime 28 lb., superphosphate 3 lb., sulphate 
of potash l! lb., and nitrate of soda l! lb. per pole. 

Leaf-mould dug into the soil, or placed in the d.Tills 
before planting, favours the production of nice clean tubers. 

Summer lettuce, radishes, and garden turnips grow best 
in deep, rich, cool soil, and require plenty of moisture to 
encourage quick growth in order to give succulent, tender, 
and sweet produce. Artificial manures as recommended 
for pot~toes will also be suitable for these crops. 

Cucumbers and tomatoes should be grown in a good com­
post of loam, 3 parts, and rotted manure, 1 part, which 
may be supplemented when the plants commence to fruit 
by a top-dressing composed of superphosphate 2 oz., sul­
phate of potash 1 oz., and nitrate of soda -~ oz. per square 
yard. 

Asparagus delights in plenty of manure and deep sandy 
soil; seaweed or common salt may be applied in autumn 
or winter. On light land a dressing of superphosphate 
3 lb. and kainit 3 lb. per pole may be given in winter or 
early spring, and nitrate of soda 1 lb. per pole fortnightly 
during growth. Guano 4 lb. and common salt 2 lb. per 
pole will also give good results. 

On heavy land basic slag 10 lb., sulphate of potash 2 lb., 
and sulphate of ammonia 1 lb. may be applied per pole. 

Rhubarb requires a liberal application of farmyard 
manure, wl1ich may be supplemented by the addition of 
basic slag 10 lb. and nitrate of soda 1 lb. per pole. A 
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good crop of stalks should be allowed to mature and die away on the plant, to encourage strong growth the follow­ing spring. 

Peas and beans of all kinds succeed with animal manures placed in trenches and covered with soil before sowing the seeds. Basic slag ! lb. (or superphosphate 4 oz.) and kainit 2 oz. (or sulphate of potash 1 oz.) applied per yard run of row gives excellent results. 

( c) Flowers. 
Flowe'r borders for annuals, perennials, etc.-The annual dressing of farmyard or stable manure dug into the soil may be supplemented in the autumn by the addition of basic slag 10 lb. and sulphate of potash 1 lb. per pole, followed in March by superphosphate 3 lb. and sulphate of ammonia 1 lb. per pole. Lime 15 lb. per pole may take the place of basic slag if thought desirable. Nitrate of soda 1 lb. per pole may be applied when the plants are in full growth. 
Pot plants.-Nitrate of potash ! oz. and phosphate of potash .} oz. to one gallon of water may be used for water­ing purposes, or } oz. of each mixed with each bushel of potting soil. Bone meal, at the rate of 4 to 8 oz. per bushel of soil, is a useful ingredient in the compost for pot plants. Liquid manure made from various substances may be utilised with advantage for nearly all pot plants (see Liquid Manures). 
Carnations succeed best in soil to which has been added lime, chalk, crushed oyster shells, old plaster, mortar rubble, or basic slag. A mixture of superphosphate 4 oz. and sulphate of ammonia 2 oz. per square yard gives good results. Nitrate of potash and phosphate of potash, ~- oz. of each per square yard, or similar quantities dissolved in two gallons of water as a liquid manure, are also beneficial. Roses are often too heavily manured with farmyard or stable manure containing a good deal of nitrogen and potash but deficient in phosphate. For this reason lime 15 lb. per pole, or basic slag 10 to 15 lb. per pole, should be added in the autumn or winter to correct this deficiency. 



116 MANURING GARDEN CROPS. 

Where a sufficient quantity of lime is present in the soil a 
spring. dressing of superphosphate 8 lb. and sulphate of 
ammonia 2 lb. per pole may be applied. A special stimu­
lant for the production of choice exhibition flowers may 
consist of nitrate of potash ! oz. and phosphate of potash 
! oz. per bush, applied during the flowering season, either 
as a top-dressing or dissolved in two gallons of water. 

Liquid manures for roses and other choice plants may 
be made from cow, pig, poultry, or sheep manure. If 
these are not available, rape dust 10 to 20 lb. and Peruvian 
guano 4 to 6 lb. per pole may be used instead. The essen­
tial points in connection with the application of liquid 
manure are dealt with on page 99. 

Sweet peas require a deeply cultivated soil with liberal 
manuring. Cow manure should be used on light soils and 
horse manure on heavy soils. The most suitable artificial 
manures to apply are sulphate of potash 1 oz., superphos­
phate 3 oz., and bone meal 3 oz. per square yard, or sul­
phate of ammonia (or nitrate of soda) ! oz. to 1 gallon of 
water or 1 oz. per yard run of row. 

Sulphate of iron,! oz. to 6 gallons of water, promotes 
healthy plants and improves the colours of the flowers. 
Phosphate of potash and nitrate of potash,! oz. of each to 
2 gallons of water, benefit the plants when in bloom. Bone 
meal, crushed oyster shells, or lime may be used with good 
results on land intended for sweet peas. 

Ohrysanthemurns require a good mixture of loam, sand, 
and leaf-mould, with the addition of basic slag! lb., or 
bone meal t lb., to every bushel of the compost for potting. 
Peruvian guano, or any proprietary guano or fertiliser, may 
be applied as a top-dressing, or in liquid form, at the rate 
of 1 oz. to 2 gallons of water. Or as a top-dressing a 
mixture of sulphate of ammonia 2 parts, superphosphate 
6 parts, and sulphate of potash 1 part will also be found 
a useful stimulant. Epsom salts, ! oz. to 2 gallons of 
water, improves the appearance and quality of the flowers, 
while saltpetre (nitrate of potash) gives vigour to the 
whole plant and increases the size of the blooms. 

Violas and pansies should have a change of soil and do 
well after a potato crop. Liquid manure made from sheep 
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dung is useful, and t oz. of sulphate of ammonia to a 
gallon of water increases the brilliancy of colour of the 
flowers. 

A mulching of rotted manure worked well round the 
plants will keep them cool, moist, and feed them at the 
same time. 

Old soot, bone meal, lime, sand, or leaf-mould will also 
be found beneficial for these plants. 

(d) Lawns. 

To get rid of daisies on lawns a combined manure and 
daisy-killer is used. For heavy soils this consists of sul­
phate of ammonia 3 parts, sulphate of potash 3 parts, and 
sulphate of iron 1 part, and should be mixed and applied 
during showery weather at the rate of 3 oz. per square 
yard, fortnightly, in May, June and July. The manure 
falling on the broad leaves of the daisies and other weeds 
burns them, whilst the narrow leaves of the grasses offer 
no impediment to the manure, which reaches their roots, 
thus stimulating their growth. For light soils kainit 
3 · oz. and sulphate of ammonia 1 oz. per square yard 
may be used in a similar manner and at the same in­
tervals. 

To eradicate rnoss on lawns.-It is important to first 
ascertain that the drainage is efficient. The lawn should 
be vigorously raked with a sharp-toothed rake, and the 
rakings burnt, after which the lawn may receive .a top 
dressing consisting of good soil, slaked lime, wood ashes, 
and well-rotted manure, the whole of which has been 
sifted. This dressing should be spread evenly over the 
lawn, and the turf raked and rolled. Basic slag 4 oz. 
and bone meal 4 oz. per square yard may be applied in 
autumn or winter as a further top-dressing. 

To get rid of clove1· on lawns.- When too much clover is 
present it may be necessary to returf the la,wn, and when 
applying manures all phosphates or lime should be omitted, 
as these encourage the production of clover. A dressing 
of nitrate of soda 1 oz., or a similar quantity of sulphate 
of ammonia, per square yard may be mixed with peat 
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dust, sand, or good soil, and applied in spring during 
showery weather. 

General improvement of the lawn.-The general condition 
of the lawn may be improved by an application of either . 
soot, sand, charcoal, wood ashes, or well-rotted manure, 
applied as a top-dressing during winter, or a dressing of 
basic slag 10 lb. and nitrate of potash 1 lb. per pole may 
be applied in the autumn. 



CHAPTER XL 

SYSTEMS OF CROPPING AND THE ROTATION 

OF CROPS. 

Systems of :Vegetable Cropping. 

The following are some of the methods adopted in 
cropping gardens :-

(1) The separate system, or one crop at a time. This 
is suited to large gardens. 

(2) Successional cropping, i.e. following one crop by 
another as soon as the ground is cleared. This entails 
more labour, more skill or forethought, and more manure, 
but is profitable for market-gardeners, who, as a rule, 
follow no system of rotation, but plant or sow all land as 
it becomes vacant. For example they will follow peas or 
early potatoes with winter greens, winter onions, or spring 
cabbage. They manure heavily, and trench frequently to 
maintain the fertility of the soil. 

(3) Intercropping or simultaneous cropping, i.e. two or 
more crops being grown at the same time, e.g. potatoes­
especially the dwarf and early kinds-may have kales, 
savoys, or sprouts planted between the rows after earthing 
up. 

Lettuce and radishes between carrots and onions. 
Lettuce, radishes, or mustard and cress may be 

sown on the ridges of celery trenches. 
Spinach, radishes, lettuce, or turnips between rows 

of peas. 
Broad beans between spring cabbage. 

119 
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This system entails more careful attention, more manure, 
and less opportunity for winter cultivation of the soil, 
which is so important especially in the case of heavy land. 

(4) Rotational cropping, i.e. changing the position of 
the crops so that those of the same character, or of close 
relationship, do not follow one another two years in 
succession. 

Rotation of Crops. 

By rotation of crops is meant that order of succession 
whereby large quantities of produce are obtained whilst 
the fertility of the land is maintained. 

Rotations are the result of experience. 
It is well known that the same kind of crop cannot, as a 

rule, be grown successfully on the same land for many 
years in succession. 

Different crops require different plant food and in 
different proportions-what is left by one crop may be 
useful to another. 

Some plants are deep rooters, others are surface rooters. 
Some crops occupy the land for a long period, e.g. rhubarb, 
seakale, asparagus, strawberries, and fruit bushes ; others 
only for a few weeks-lettuce, peas, spinach, radish, etc. 

Some crops are a good preparation for others, e.g. 
celery for onions, beans or clover for wheat, potatoes for 
most crops. Deep rooters enrich the soil for surface 
rooters. 

Rotation affords better opportunities for cleaning the 
land, for checking the attacks of insects and plant 
diseases, and in addition the crops are more vigorous. 
Less manure is required by a change of crops. Crops of 
the same family should not as a rule follow one another. 

Rotation in gardens may extend to two, three, or four 
years. 

It is important to keep a record of actual cropping. 
In making a rotation we have to consider:-

(1) Local requirements. 
(2) Kind of soil. 



SYSTEMS OF CROPPING: ROTATION OF CROPS. 121 

(3) Amount of manure at our disposal. 
(4) Amount of land at our command. 

Examples of crops whi"ch may follow 01· succeed one 
anothm·.-Peas and beans may follow root crops or the 
cabbage family, or come before celery, leeks, lettuce, 
turnips, or greens. They collect and store nitrogen ; 
phosphates and lime suit this class. 

Root crops such as carrots, parsnips, beet, salsify, and 
scorzonera may follow celery, onions, lettuce, cabbage, or 
leeks. 

They like deep rich land which has been well manured 
for the previous crop. Soot, salt, and lime are beneficial 
to root crops, but fresh farmyard manure should on no 
account be used. 

Cabbage crops may follow peas, beans, lettuce, potatoes, 
onions, celery, and root crops. 

This class require liberal manuring, and are benefited 
by the use of potash and phosphates. 

Potatoes may succeed any crop-cabbage crops, peas, 
beans, etc. 

Strawberries do very well after potatoes. 

SYSTEMS OF ROTATION. 

Two Years' Rotation.-The garden is roughly divided 
into two more or less equal parts and the crops arranged 
as shown on the plans below. 

lst year's 
cropping. 

2nd year's 
cropping. 

(PLOT 1.) 
Potatoes or other im­

portant crop. 

(PLOT 1.) 
Root crops, onions, leeks, 

cabbages, etc. 

(PLOT 2.) 
Root crops, onions, leeks, 

cabbages, etc. 

I 
(PLOT 2.) 

Po ta toes or other 
portant crop. im- 1 
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Three Years' Rotation for an allotment or cottage 
garden:-

lst year's 
cropping. 

2nd year's 
cropping. 

3rd year's 
cropping. 

(PLOT 1.) 
Potatoes. 

(Pr.m 1.) 
Cabbage crops, 

turnips, peas, 
and beans. 

(PLOT 1.) 
Carrots, par­
snips, beet, 
onions, leeks, 
celery, lettuce, 
radish. 

(PLOT 2.) 
Cabbage crops, 
turnips, peas, 
and beans. 

(PLOT 2.) 
Carrots, par­
snips, beet, 
onions, leeks, 
celery, lettuce, 
radish. 

(PLOT 2.) 
Potatoes. 

(PLOT 3.) 
Carrots, par -
snips, beet, 
onions, leeks, 
celery, lettuce, 
radish. 

(PLOT 3.) 
Potatoes. 

(PLOT 3.) 
Cabbage crops, 
turnips, peas, 
and beans. 

Four-Year System of rotation of crops :-

First year's 
cropping. 

(PLOT No. 1.) 
(Farmyard 

manure.) 
Peas, 
broad beans, 
French beans, 
n1nner beans, 
celery, 
leeks, 
spinach. 

(PLOT No. 2.) 
(No manure.) 
Carrots, 
parsnips, 
heet, 
salsify, 
scorzonera. 

(PLOT No. 3.) 
(Farmyard 

manure.) 
Tnrnips, 
cabbage, 
sprouts, 
savoy, 
kale, 
cauliflowers, 
lettuce, 
radish, 
onions, 
shallots. 

(PLOT No. 4.) 
(Lime and 

artificial 
manures.) 

Potatoes. 
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Second 
year's 
cropping. 

Third 
year's 
cropping. 

Fourth 
year's 

CrOp})ing. 

1

-

(PLOT O. 1.) 
(No manure.) 

Carrots, 
parsnips, 
beet, 
salsify, 
scorzonera. 

(PLOT No. 1.) 
(Farmyard 

manure.) 
Turnips, 
sprouts, 
cabbage, 
kale, 
cauliflowers, 
savoy, 
lettuce, 
radish, 
onions, 
shallots. 

(PLOT No. 1.) 
(Lime and 
artificial 
manures.) 
Potatoes. 

(PLOT No. 2.) 
(Farmyard 

manure.) 
Turnips, 
cabbage, 
sprouts, 
~avoy, 

kale, 
cauliflowers, 
lettuce, 
radish, 
onions, 
shallots. 

(PLOT O. 2.) 
(Lirue and 

artificial 
manures.) 

Potatoes. 

(PLOT No. 2.) 
(Farmyard 

manure.) 
Peas, 
broad beans, 
French beans, 
runner beans, I 
celery, 
leeks, 
spinach. 

(PLOT No. 3.) 
(Lime and 
artificial 
manures.) 
Potatoes. 

(PLOT No. 3.) 
(Farmyard 

manure.) 
Peas, 
broad beam;, 
French beans, 
runner beans, 
celery, 
leeks, 
spinach. 

(PLOT No. 3.) 
(No manure.) 
Carrots, 
parsnips, 
beet, 
salsify, 
scorzonera. 

(PLOT No. 4.) 
(Farmyard 

manure.) 
Peas, 
broad beans, 
French beans, 
runner beans, 
celery, 
leeks, 
si;>inach. 

(PLOT No. 4.) 
( o manure.) 
Carrots, 
pa.rsnips, 
beet, 
salsify, 
scorzonera. 

(PLOT No. 4.) 
(Farmyard 

manure.) 
Turnips, 
sprouts, 
ca.bbage, 
kale, 
savoy, 
cauliflowers, 
lettuce, 
radish, 
onions, 
shallots. 

For the cropping of School Garden Plots see pp. 19-23. 

RoT.A.TION OF FARM CRoPs. 

Fuller details of Farm Rotations will be found in text­
books of Agriculture. The following particulars may be 
of some use, however, to show the undE;lrlying principles of 
the subject. 
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Norfolk Rotation.-Four years ; suitable for light 
soils. 

lst Yea'r, Roots.-Turnips, swedes, beet, mangels, carrots, 
and potatoes. With the exception of the last named all 
these are grown for their roots and require light soil, with 
the addition of potash and soda, but little or no silica is 
necessary. 

Roots are, as a rule, consumed on the farm. Root 
crops keep the soil open, and the hoeing required cleans 
and improves the land. 

2nd Year, Barley.-A fibrous rooted plant grown for its 
seed (fruit or grain). This crop requires silica but very 
little potash. 

Barley is generally sold off the farm. 
3rd Year, Olover.-A deep, fibrous rooted plant grown 

for its herbage (foliage). The roots bind the soil together 
for the wheat crop which is to follow, and, as clover is 
mostly fed off the land, the soil is further consolidated 
by the treading of the sheep. Under this crop the land 
is difficult to clean. Lime is beneficial to clover. 

4th Year, Wheat.-A deep rooting plant which does best 
on a heavy soil, as it is very exhausting to the land. 

This crop requires silica, but little or no lime. 
Under wheat air cannot disintegrate the soil, and the 

land is difficult to clean. 
Wheat is generally sold off the farm. 
The continuous growth of wheat is possible on heavy 

land by practising good deep cultivation, a free use of the 
hoe, liberal manuring, and allowing the crop ~plenty of 
room. 

East Lothi an Rotation.-For six years on rich medium 
loams. 

1. Swedes. 2. Barley. 3. Seeds (ryegrass and 
clover hay) . 

4. Oats. 5. Potatoes 6. Wheat. 
or beans. 
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Holderness Rotation.- For six years on rich clays. 

1. Bare or cropped fallow. 2. Wheat. 3. Clover. 
4. Wheat. 5. Beans. 6. Wheat. 

South of England Rotation, where warmer a,nd longer 
summers prevail. 

A second or "later" crop is taken in the same season, 
after wheat, and before the turnips are sown the following 
year. This crop is sown after harvest and consumed in 
the autumn or the following spring. The crops adapted 
for spring use are rye, winter vetches, and crimson 
clover, and either rape or mustard may be sown for autumn 
feeding. 

The following are the various farm crops most suited to 
the different types of soil :-

Light Soils.-Barley, rye, turnips, and green crops. 
Heavy Soils.-Wheat, beans, swedes, mangels, and rape. 
Calcareous Soils.-Clover, lucerne, sainfoin, vetches, 

peas, and beans. 
Peaty Soils.-Oats, rape, and potatoes. 



CHAPTER XII. 

THE GROUPING OF VEGETABLES, S.AL.ADS, 

.AND HERBS,* .AND SELECTION 

OF V .ARIETIES. 

Classification or grouping of plants for garden 
purposes. 

The material world is divisible into­
The animal kingdom. 
The vegetable kingdom. 
The mineral kingdom. 

The vegetable lcingdom may for garden purposes be grouped 
as follows :-

(a) Woody plants (all perennial). 
(1) Trees of all kinds. 
(2) Shrubs of all kinds. 
(3) Woody climbers of all kinds. 

(b) Half-woody or suffruticose plants (all perennial), e.g. 
thyme, sage, rock rose (Helianthemum), rue, hyssop, etc. 

( c) Herbaceous o'r non-woody stemmed plants, i.e. soft 
stemmed plants which die down after a season's growth. 

(1) .Annuals-Plants which complete their life cycle 
in the course of one year; e.g. Virginian stock, 
green pea, sweet pea, mignonette. 

* For Botanical names see Chapter XXIII. 
126 
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(2) Biennials-Usually taking two years to complete 
their life cycle, e.g. wallflower, turnip, carrot, cab­
bage, foxglove. 

(3) Perennials-Plants which under normal conditions 
live for several years. The rootstock is perennial, 
producing annual shoots which die down after the 
flowering and fruiting season, e.g. Phlox decussata, 
Michaelmas daisies, dahlia, potato. This group 
includes bulbs, corms, tubers, rhizomes, etc. 

Cultivated plants may be grouped as follows:-
(a) Vegetables-Plants which after being cooked serve 

as foods for human beings, or another definition may be 
given : vegetables from a garden point of view indicate 
any such plants as are cultivated for some edible part such 
as root, stem, leaf, and sometimes-as in the case of the 
tomato, vegetable marrow, and cucumber-that part is the 
fruit, e.g. potato, cabbage, turnip. 

(b) Salads-Those plants which are generally eaten with­
out first being cooked, e.g. lettuce, radish, celery. 

(c) Sweet herbs and pot herbs-Plants used for flavour­
ing soups and for making sauces and stuffing, e.g. parsley, 
sa.ge, mint, thyme. 

( d) Fruits-Plants grown for their fruits, which may 
be eaten either raw or cooked. 

( e) Ornamental plants-Plants grown in the flower 
garden, shrubbery, or on the lawn, either for their flowers 
or foliage. This group includes all the popular gl:lirden 
plants-annuals, biennials, perennials, trees, shrubs, and 
undershrubs. 

VEGETABLES. 

1 . Root crops. 
Beetroot or Beet:-

(a) Red or crimson flesh-Nutting\; Selected Red. 
(b) Black or dark flesh-Pine Apple. 
(c) Round, globe, or turnip-rooted-New Early 

Round. 
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( d) Ornamental beet-grown for its leaves (see under 
Spinach, page 129). 

Carrot:-
(a) Short horn-Early Gem. 
(b) Intermediate-Nantes, James's Intermediate. 
(c) Long-Long Red Surrey. 

Parsnip-Hollow Crown, The Student. 
Bulbous-rooted Chervil. 
Salsify or Vegetable Oyste'r. 
S corzonera. 
Turnip:-~ 

(a) White-fleshed-Snowball. 
(b) White-fleshed-French forcing varieties. 
( c) Yellow-fleshed-Golden Ball. 

2. Tubers. 
Potato:-

(a) Round-Up-to-Date, The Factor. 
(b) Kidney-Ninetyfold, Midlothian Early. 

Jerusalem Artichoke. 
Chinese Artichoke. 

3. Bulbs. 
Onion:-

(a) Flat-Danver's Yellow. 
(b) Globe or round-Ailsa Craig. 
(c) Tripoli (June to September)-Giant Rocca, 

Golden Globe. 
(d) White or silver-skinned-White Lisbon, The 

Queen. 
( e) Blood red-Red Champion, Southport Red Globe. 

Egyptian onion. 
Shallot-Giant Red. 
Potato onion. 
Garlic. 
Welsh onion-leaves used for salads. 
Rocambole-milder than garlic. 
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4 . Stem or leaf vegetables. 
Cabbage. 
Red cabbage-for pickling. 
Savoy-Early Ulm, Sugarloaf, Drumhead. 
Caulijlower-Early London, Autumn Giant. 
B'roccoli-Self-protecting, Walcheren, Purple Sprouting. 
Brussels sprouts-Solidity, Wroxton. 
Chou, de Burghley, or cabbage broccoli. 
Kale, curly green, 01· Borecole. 
Spinach:-

(a) Summer spinach. 
(b) Winter, or prickly-seeded. 
( c) New Zealand spinach. 
( d) Spinach beet. 
(e) Seakale spinach or Chilian beet (also ornamental). 
(f) Wild spinach, Good King Henry, or Lincolnshire 

Asparagus. 
Kohl Rabi (Fig. 24)-Turnip-rooted Cabbage. 
Asparagus-Connover' s Colossal. 
Seakale-Lily White. 
Globe artichoke. 
Leek-Dobbie's Champion, Holborn Model. 
Celery. 
Cardoon. 

5 . Fruits or seeds. 

Vegetable marrow. 
Oucumber:-

( a) Long-shaped (grown under glass )-Telegraph 
Improved. 

(b) Ridge (grown in the open in warm districts). 

Melon-Scarlet and white fleshed varieties. Crhe melon 
is regarded as a fruit ; see list of fruits.) 

Tomato:-
(a) Fruits large, red-Conference. 
(b) Fruits medium, red-Chiswick Red, Sunrise. 
(c) Fruits yellow-Blenheim Orange, Golden Nugget. 
S. G. 9 
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(d) Fruits small and ornamental-Pear-shaped, 
Cherry-shaped, and Currant Tomatoes. 

Broad bean. 

Fig. 24.-Kohl Rabi (Sutton's Earliest White). 

Runner bean (scarlet runner). 
Dwa1j', French, 01· kidney bean. 
Green pea. 

SALADS. 
1. Root sal ads. 

Radish.-Roots may be long, medium, or very short, 
and of various colours-red, pink, black, white, etc. 
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Beetroot.-The roots when boiled are sliced and mixed 
with other salads in the salad bowl. They are also used 
for pickling, and as an ordinary vegetable. 

Rampion.-The roots and leaves are used in winter 
salads. 

Oeleriac or turnip-rooted celery. 

2. Leaf salads. 
Mustard. 
Cress. 
Waterc'ress. 
Arnerican O'r land cress. 
Lett'lwe :-

(a) Cos lettuce (white and coloured varieties)-Paris 
White. 

(b) Cabbage lettuce (green and coloured varieties)­
Tom Thumb, All the Year Rouncl, Continuity. 

Endive:-
( a) Curled endive-green curled, moss curled. 
(b) Batavian endive-broad-leaved, improved round. 

Ohicory.-Witloof (white leaf) or Christmas salad. 
Dandelion. 
Oo'tn salad or lamb's letfo,ce :­

(a) Common or round. 
(b) Italian. 

P'ltrslane.-The leaves are eaten as a salad and are 
sometimes pickled or cooked. 

Sorrel:-
( a) English. 
(b) French. 

Celery:-
(a) White-Dwarf White, Sandringham. 
(b) Red-Covent Garden Red, Aylesbury Prize Red. 

3. Fruit salads. 

Tomato (see also under vegetables, page 129). 
0'llC'ltmber (see also under vegetables, page 129). 
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HERBS. 

" SwEET HERBS " AND " PoT HERBS." 

(a = annual, b = biennial, p = perennial.) 

Angelica.-The leaf stalks, midribs, and tender stems 
are preserved and candied in sugar. The seeds and root 
are used for liqueurs, etc; (b). 

Aniseed.-The seeds are used for flavouring, cough 
medicines, and lozenges (a). 

Balm.-The leaves are used in salads, balm tea, and for 
flavouring. 

The variegated or golden-leaved form is ornamental as 
well as useful ( p). 

Basil (Bush).-The fresh or dried leaves are used for 
flavouring soup (a). 

Basil (Sweet).-Is also used for flavouring. For winter 
use the shoots may be cut before the flowers open (a). 

Borage.-The leaves and flowers are used in a fresh 
state for cooling purposes in summer drinks and claret 
cup (a orb). 

Oaraway.-The seeds are used in confectionery (b). 
Ohamomile.-The flowers make a stimulant tonic useful 

in debility. They are also used for fomentations (p). 
Ohervil.-The leaves are used for flavouring soups and 

salads (a). 
Chervil (Bulbous~rooted).-A root crop to be treated 

like carrots ( b). 
Ohives.-The leaves are used for flavouring soups, 

salads, etc., as a substitute for onions (p ). 
Olary.-The leaves are used for flavouring soups, and 

the leaves and flowers for making wine (b ). 
Ooriander.-The seeds are used for flavouring, and the 

leaves in salads and soups (a). 
Oostmary (Ale Cost, or Sweet Mary).-Formerly used 

as an ingredient in ale. In flavour the leaves resemble 
garden mint (p). 

Dill.-Distilled dill-seed water is given to children for 
colic (a). 
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Fennel.-U sed for garnishing and for sauces for fish, 
also for flavouring soup (p). 

Horehound.-This is used in confectionery and also 
for coughs (p ). 

Horseradish.-Used in sauces (p). 
Hyssop.-Is used for coughs (p ). 
Lavender.-The flower spikes are used in perfumery (p ). 
Marigold.-The herb is chiefly used as a homeopathic 

remedy, a tinct.ure for cuts and wounds. The flower 
heads are used for flavouring soups (a). 

Ma 1rjoram (Common).- Is not much used at present (a). 
Ma1joram (Sweet or Knotted).-A tender plant, the 

leaves of which are used in soups and sauces (b). 
Ma1joram (Pot) .-The leaves are used in soups and 

sauces (p). 
Mint.-Green or spearmint is used for sauces and 

flavouring (p). 
Mugwort.-This herb is used as a fomentation and in 

female disorders ( p). 
Parsley.-For flavouring soups, sauces, and stu:ffings, 

and for garnishing. To maintain a good supply sow in 
March or April, and again in July, on fresh ground which 
has been given a dressing of lime (b ). 

Pennyroyal.-Is useful for flatulent colic, and for 
eruptive diseases in children (p ). 

Peppe1·mint.-Is principally cultivated for the distilla­
tion of the oil for the well known cordial which bears its 
name. This cordial is useful in stopping vomiting, and as 
a cure for flatulence. Peppermint is largely used in con­
fectionery (p). 

Rosemary.-Is used in perfumery and hair-dressing 
solutions. Rosemary tea is said to be good for head­
ache (p). 

Rue.- The leaves are bitter, and are used in preparing 
tonics, as an infusion in spirits, especially gin, and as a 
remedy for roup in fowls (p). 

Sage.-The leaves are used in sauces and stu:ffings (p). 
Samphire (Orithmurn maritimum).-Found on the sea­

shore and cliffs round Britain. The leaves are used in 
pickling, in salads, and for seasoning (p ). 
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This plant is not cultivated, and the marsh samphire 
( Salicornia herbacea) is often mistaken for it. 

Savory (Summer or Annual).-Is used for flavouring (a). 
Savo1·y (Winter or Perpetual).-Is used for flavouring 

(p ). .A . . 
Sorrel, Common, Rumex cetosa varieties (p ). 
So1nl, French or round-leaved, R. scutatus (p). 
801-rel, mountain, R. montanus (p). 
Southernwood.-An old favourite herb with aromatic 

leaves (p ). 
Sweet Oicely.-The leaves are used for flavouring, for 

garnishing, and for salads (p). 
Tansy.-The leaves are used for flavouring, and are 

. also given for worms (p ). 
Ta1·ragon.-The leaves are used in soups and sauces, for 

flavouring, and for the manufacture of Tarragon vinegar 
(p). 

Thyme (Common or Garden).-Is used in seasonings 
and stuffings (p). 

Thyme (Lemon) (p). 
Wormwood.-lnfusions or decoctions are used as a 

vennifuge (p). 



CHAPTER XIII. 

'rHE CULTURE OF VEGETABLES, SALADS, 
AND HERBS.* 

VEGETABLES. 

The potato delights in a good friable loam, well 
drained, and well worked. Clay soil should be trenched 
or double dug in autumn or winter, and road scrapings, 
sand, leaf-mould, or burnt garden refuse worked in. 
Light land should have plenty of well rotted manure 
applied. 

The soil should be well forked over in March to sweeten 
it, and the potatoes planted about the end of April when 
the soil is fairly dry. The sets may be planted 4 inches 
deep and 14 to 18 inches apart, the rows being 2 feet 
3 inches from one another. 

Sprouted sets are more satisfactory than unsprouted 
sets. Sprouting may take place in shallow boxes kept 
in a light, dry, but frost-proof shed. When the shaws 
(stems) are six inches high the soil may be loosened by 
means of a fork, and the plants earthed up. 

Early varieties :-Epicure, Sir John Llewellyn, Duke of 
York, Ashlea£ Kidney, and Midlothian Early. 

Main crop varieties :-Langworthy, Golden Wonder, 
Snowball, British Queen, Up-to-Date, Duchess of Cornwall, 
and The Factor. 

* Manures and insect and fungoid pests are treated in other 
chapters. 

135 
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Green peas require plenty of space, and soil in a high 
state of cultivation. The seed may be sown, 3 to 4 inches 
deep, from January to July, for a succession of crops over 
a long period, or from March to June in cold localities. 
Deep trenches should be dug in order that plenty of 
manure may be applied. The soil displaced during this 
operation, after being returned to the trenches, must be 

Fig. 25.-Clamping Potatoes. 

trodden firm. Where mice or birds are troublesome the 
rows may be covered with fine cinders and frequently 
spray~d :vith .P.araffin emulsion or some other strong 
smelling msectic1de. Or pea guards, as shown in Fig. 27, 
may be used to keep away birds. Earthing up of the 
young plants must be attended to as soon as they attain 
a height of 4 to 6 inches. 

; ~h 
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Early staking is necessary in the case of tall growers. 
During dry weather the plants may be mulched with 
short manure or lawn 
clippings, and watered 
freely. 

Varieties recommended : 
Dwarf kinds (with or 

without short sticks).­
The Sherwood, 1 foot ; 
English Wonder, 1 foot; 
Ameer, 2! feet ; Boun­
tiful, 2! feet ; Chelsea 
Gem, 1 foot; and William 
Hurst, 1 foot. 

Tall kinds (3 to 4 feet). 
-Gradus, Autocrat, The 
Bell, Gladstone, and jig. ~ll.-Wire Pea-Traine1·. 

Eureka. 
Scarlet runner beans are an important crop in the 

south. They require similar culture to green peas, and 
may be sown in May, 4 inches deep and 6 inches apart. 
They will climb up tall sticks (Fig. 28), trellis, wire-work, 
or strings, or may be grown without support by pinching 
the growing shoots when 2 to 3 feet long. 

Varieties :-Scarlet Emperor, Sutton's Best of All, etc. 

Fig. 27.-Pea a.nd Seed Gum·d. 

Kidney, dwarf, or French beans require the same 
general treatment as for scarlet runners, with the exception 
that no support is necessary. Sowings for a succession 
may be made from May to July. 

Canadian Wonder is a good variety. 
Broad beans are very hardy, and usually find a place 
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in every garden, but are not appreciated to the same 
extent as green peas. 

Seeds may be sown from February to March or 
April, 4 inches deep and 6 inches apart. It is advisable 
to pinch the tips out of the plants as soon as the lower 
pods are forming. 

Short-podded varieties :-Broad Windsor and Green 
Windsor. 

Long-podded va1rieties :-Bunyard's Long Pod, Mam­
moth Long Pod, etc. 

Turnips do best in good, rich, cool, moist soil, with a 
supply of phosphates such as bone meal, basic slag, or 
superphosphate. 

Seeds may be sown from April to June for a succession 
of tender roots. Very early sowing will cause the plants 
to " bolt," especially in the north. Sow thinly in drills 
1 inch deep and 1 to l~ feet apart, and thin out when 
large enough to handle. 

A late sowing of" Orange Jelly" or" Golden Ball" will 
give roots during the autumn or winter, but it is 
advisable to store them in a "clamp" ("pit") to prevent 
damage by frost. 

There are some splendid varieties in cultivation, such as 
Early Milan, Snowball, Petrowskii, etc. 

In the north swede turnips are greatly in request during 
the winter. These are hardy and keep well for a long 
period. Garden varieties of the swede are very good for 
this purpose. 

Cabbage for spring and early summer use may be 
sown on a nicely prepared seed-bed from the end of June 
to the first week in August. Early sowing is necessary in 
some parts of Scotland in order to obtain sturdy plants 
able to withstand the winter and produce heads during 
June or July. Those sown in the south at the end of 
July, or early in August, will be ready for cutting from 
April to May, according to the locality. 

McEwan's Early (Vanack) is a good kind for Scotland, 
whilst Sutton's April, Harbinger, and Flower of Spring 
are suitable for England. 

Cabbage for summer, autumn, and winter use are 
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obtained by one or two successive seed sowings, in April 
or May, on a sheltered and well prepared seed bed, and 
transplanting the seedlings in May, June, or July, when 
the weather is suitable. 

Suitable varieties :-Sutton's Imperial, Maincrop, Win­
ningstadt, Early York, etc. 

Savoy cabbage, broccoli, Brussels sprouts, curly kale 
(borecole), a sparagits kale, cottagers' kale, sprouting broccoli 
(Fig. 29), and coleworts may all be sown in April and 
planted out when the weather is favourable, or when 
the land is ready for their reception. They require good, 
firm, not over rich soil, and may be planted 18 inches to 
2 feet apart, with 2 to 3 feet between the rows, accord­
ing to kinds. 

Cauli:O.owers are gross feeding plants, and therefore 
require deeply trenched soil with plenty of manure. 
The addition of one bushel of lime per pole, before 
planting, will be beneficial to the plants. When grown 
on poor ground. growth is slow, and the plants are liable 
to "button," i.e. to form small heads, prematurely. This 
may also occur if the plants have received a check in the 
young state. 

Seeds are sometimes sown in the autumn, wintered in 
frames, and planted out in April for early crops. Or 
seed may be sown in heat from February to March, or 
outdoors on a warm sheltered border in April, for 
providing" heads" for summer and autumn use. 

V a1rieties :-
Early .-Sutton's First Crop, Early Erfurt. 
Miclseason.-Eclipse, Mont Blanc. 
Late.-Veitch's Autumn Giant, Webb's Peerless Purity. 

Onions,-Every allotment-holder and cottager delights 
in growing large onions. Their successful cultivation, 
however, depends upon a variety of circumstances, such 
as well manured, deeply worked soil, and facilities being 
available for bringing on the seedlings in readiness for 
planting out in April. Firm soil is essential to good 
growth. Seeds are sown in pots or boxes, under glass, 
from January to March, the seedlings pricked out into 
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boxes of rich soil, kept near the glass, and eventually 
gradually hardened off preparatory to being plantecl out. 
Seeds may also be sown outdoors from March to April, 
but it is only in warm districts that outdoor sown 
onions grow to a large size. A good useful crop may 

be obtained by outdoor sowing if the ground is treated 
liberally, and plenty of soot, powdered lime, or some soil 
fumigant such as "Naptho-Nicotyl," "Vaporite," or 
"Clubicide" worked into the soil before sowing, and 
frequent dustings of soot given when the seedlings 
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appear. The seedlings should be thinned to about 6 to 
9 inches apart, and the thinnings may be utilised for 
transplanting or for salad purposes. 

Young onion plants from hothouses or frames may 
be planted 9 to 12 inches apart, 14 inches being allowed 
between the rows. A trowel will be found useful for this 
operation and care should be taken to spread out the 
roots, to keep the upper half of the young bu]b above 
the surface of the soil, and to press the soil firmly 
round each. Transplanted onions are less liable to the 
attack of the onion fly maggot than those raised in the 
open. 

Constant attention to the seedlings by frequent dust­
ings of lime or soot, or spraying with some insecticide, 
will do much to prevent egg laying by the onion fly. The 
use of bone meal, superphosphate, or potash will assist 
the plants. 

The bulbs are lifted, dried, and stored in a dry, fro t­
proof place until required for use. 

Pickling onions may be grown on poor soil, without 
thinning. 

Reliable varieties for geneml cultivation :-Ailsa Craig, 
Bedford Champion, Carter's Record, Sutton's A 1, James' 
Long Keeping, and Danver's Yellow. 

Onion sets, i.e. small onion bulbs of the previous year's 
growth, in a dry dormant condition, are now obtainable 
from seedsmen from ls. to ls. 6d. per pound. One pound 
will contain about 400 of these small bulbs. They may 
be planted in March, 6 to 8 inches apart, on well prepared 
ground, in the same way as shallots. Fairly good crops 
are produced in this manner, and usually free from the 
onion fly maggot. 

The shallot is a perennial, and its bulbs are planted 
in March, 6 to 9 inches apart, being lifted when the leaves 
turn yellow. The bulbs (cloves) may be pickled or used 
in the same way as onions, but a few should be retained 
for planting the following year. 

Carrots do best on light sandy soil, especially 
when newly broken. Seed should be sown thinly in drills, 
1 inch deep, from April to May, and again in June or 
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early in July. The late sowing generally escapes an 
attack of the carrot fly maggot, and provides nice tender 
roots for autumn and winter use. 

Showery weather is the most suitable time for thinning 
the seedlings, and care should be taken to keep the 
shoulders well covered with soil. The use of soot, etc., as 
recommended for onions, will do much to minimise 
attacks of the carrot fly. 

Carrots may be stored in sand or ashes, in a cold cellar 
or shed. In some favourable districts, however, they may 
be left in the ground practically all the winter-especially 
those sown late, say in J une or J uly-and lifted as 
required. 

Varieties :-Long Red Surrey, J ames' I ntermediate, 
Early Nantes, Early Gem, etc. 

Parsnips, as regards soil and general culture, may 
receive much the same treatment as carrots. 

Seed may be sown in February, March, or April, 1 inch 
deep, in rows 18 inches apart, and the seedlings thinned 
to 9 inches apart. 

Parsnips, on account of their hardiness, may be left in 
the soil all the winter, and lifted as required for use. 

Varieties :-Sutton's Tender and True, Hollow Crown. 
Beetroot is a tender plant and should not be sown 

quite so early as the carrot ; April or May will be early 
enough. The general culture is the same as for carrots. 
A slight dressing of common salt or rotted seaweed is 
beneficial. The round turnip-rooted kinds are early and 
do well on soils that are not adapted to deep-rooted 
varieties. 

The roots must be lifted carefully in the autumn, to 
prevent them being damaged, as this would cause a loss 
of colour through "bleeding." They may be stored in a 
frost-proof shed or cellar, being placed in layers and 
covered with sand to keep them fresh. 

Varieties :-Sutton's Globe, Dobbie's Blood Red, Dell's 
Crimson, Nutting' s Selected Red. 

"'When difficulty exists in growing good carrots, parsnips, 
or beetroot, holes may be bored in the ground 2 to 3 feet 
deep and 3 to 4 inches in diameter, and filled with a pre-
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pared compost. This compost should consist of two parts 
sifted sandy loam or old potting soil, two parts sifted 
leaf-mould, and one part burnt vegetable refuse or wood 

Fig. 30.-Leek Pi"izetakel'. 

ashes, with the addition of 1 lb. of bone meal to every 
bushel of the compost. Three or four seeds are then 
placed in each filled-up bole and the seedlings finally 
thinned, leaving one plant in each. 
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Leeks are very hardy and form a most useful garden 
vegetable. Large leeks are obtained by sowing the seed 
under glass as recommended for onions, planting out­
doors in well manured trenches, and gradually earthing 
up to cause blanching and larger growths. Paper collars 
for blanching purposes are used by some growers. 

Fig. 31.-Summer Spinach (Sutton's Long-standing). 

Good useful crops may be had by sowing the seed out­
doors in April, transplanting in June or July, 6to12 inches 
apart in trenches on well manured ground, and earthing 
up as required. 

Varieties :-The Musselburgh, The Lyon, Dobbie's 
Exhibition, Prizetaker (Fig. 30). 

S. G. 10 
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Celery plants are generally raised under glass, hardened 
off, planted out 9 inches apart in well manured trenches, 
and earthed up when 8 to 10 inches high, care being taken 
to prevent any soil falling into the centres of the plants. 
For this purpose strong brown paper, 15 inches by 8 inches, 
may be wmpped round each plant before earthing up, but 
for ordinaq requirements this is not essential. 

Fig. 32.-Jerusalem ArticLoke. 

This crop requires plenty of manure, and ample supplies 
of water to the roots. 

Celery may be lifted as required for use, and during 
very severe weather the plants can be protected with mats, 
straw, or bracken. 

Spinach.-The round or summer kinds (Fig. 31) and 
prickly or. winter kinds are useful vegetables, and may be 
grown as mtercrops or catch crops. Good, deep, cool soil, 
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to produce large leaves and prevent premature seeding, 
and careful thinning are essential points in their cultiva­
tion. 

Jerusalem artichoke (Fig. 32), a tall growing, hardy, 
perennial tuberous plant, closely related to the common 

Fig. 33.-Globe Artichoke. 

sunflower and of easy cultivation, being remarkably free 
from disease or attacks of insect pests. The tubers are 
ready for use in the winter, and may be lifted as required. 
In March or April those remaining may be carefully dug 
up and replanted 18 inches apart in rows 3 feet distant 
from each other. 
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Globe artichoke (Fig. 33), cultivated for its large 
flower heads, is seldom grown in school gardens, but the 
illustration will be of interest for comparison with the 
Jerusalem artichoke. 

Fig. 34.-Seakale. 

Rhubarb will grow practically anywhere, and with little 
attention, but it is advisable to give plenty of manure in 
the winter or early spring, and not to pull the stalks too 
closely. A fair proportion should be left to strengthen 
the plants for another year. 
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Plants not doing well should be lifted and divided, the 

best pieces only being again put in on well manured and 
deeply cultivated soil. 

Va1rieties :-Victoria, The Sutton, Dawe's Champion. 
Seakale (Fig. 34) has thick fleshy leaves and a large 

perennial rootstock. Plants are easily obtained by sowing 
seeds in drills, or by taking the young slender portions of 
the roots and inserting them in good, fairly light, but 
deep soil. 

Full-grown roots may be forced into growth by covering 
each rootstock ("crown") with a large pot, box, or tub, 
with fermenting manure or leaves placed over the covered 
plants. When 5 or 6 inches long the tender leaf-stalks 
are ready for cutting. 

Another method is to cover the " crowns " with 6 to 
9 inches of soil, sand, or ashes, and when sufficient growth 
has been made the covering can be carefully removed 
and the produce cut. 

Market gardeners usually lift the plants, cut away side 
roots and tips of roots-which are used for further plan­
tations-and place them in a dark, moderately heated 
house, shed, or cellar to induce growth, which, being pro­
duced in the absence of light, is " blanched " and very 
tender. 

Asparagus is a native perennial plant found near the 
sea. It delights in a deep, sandy, well-drained soil and 
plenty of manure. 

Fresh beds or plantations are easily obtained by sowing 
seed in drills, or by purchasing the roots ("crowns") ju 
the spring and planting on soil as already described. 
Once the plants are well established they throw up strong 
shoots, which are cut when 6 to 9 inches in length. 
Asparagus is easily cultivated on some soils, but on cold, 
heavy, or damp soil it is very difficult to grow at a profit. 

Vegetable marrows (Fig. 35) are very tender plants, 
but are a great success in the south, especially when grown 
on old manure heaps. In the north they do not succeed 
at all well unless grown in a frame. The plant is deep­
rooting and requires abundance of manure, moisture, and 
heat. 
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When properly cooked the fruit is much esteemed by 
all classes. 

Fig. 35.-Vegetable Marrow (Sutton's Long White). 

Cucumbers are very tender plants, requiring very 
special conditions as to heat, ail', and moisture, and 
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forcing-houses or hotbed frames are necessary for their 
successful cultivation. The "Ridge" varieties, however, 
are grown out of doors in the south and south-western 
counties of England. 

To be successful in the cultivation of cucumbers requires 
expert knowledge, and cultural details, to be of any value, 
would need to be given at some length, scarcely :fitting in 
with the scope of this work. 

Tomatoes are not cultivated as an outdoor crop except 
in the extreme south of England. 

Seeds are sown thinly in a sandy compost, under glass, 
in March or April, and, when germinated, placed near the 
glass to encourage sturdy growth. The plants should not 
be allowed to become dry or be exposed to sudden variations 
of temperature, as this will give them a check. The side 
shoots should be removed as they form, thus restricting 
the growth to a. single stem. 

The plants must be potted on as required, the final 
potting being into large pots or tubs where they are to 
fruit, or they may be planted out in the bed of the tomato 
house in rows 3 feet apart, and 1 foot apart in the rows. A 
suitable compost for the final potting consists of three 
parts good loam and one part rotted dung. 

A dry, warm, buoyant atmosphere suits these plants, 
and tends to prevent disease. The forenoon is the best 
time for watering, to allow the house to become dry before 
night and to facilitate the setting of the fruit. The use 
of fresh or green manure should be avoided, as it 
encourages rank, unfruitful growth. Stimulating manures 
should not be given until the plants are in fruit. 

There are numerous varieties to select from. 
Mushrooms (Fig. 36).-The mushroom is a member of 

the toadstool or fungus family, and since it is not grown 
from seed or cuttings in the ordinary sense of these terms, 
the cultivation i~ generally regarded as requiring some 
very special conditions. As a result of this the cultiva­
tion of mushrooms is seldom attempted by the cottager, 
allotment-holder, or the amateur gardener generally. In 
addition they are looked upon as a luxury during the 
greater part of the year, but in the autumn they are 
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usually to be found in pastures all over the country, thus 
bringing them within the reach of the masses. 

Mushrooms are grown on a specially prepared bed, con­
sisting of stable dung and straw litter. The manure 
should be obtained in a fresh condition, and placed in 
large heaps under the protection of a shed, being turned 
and mixed two or three times at intervals of four or five 
days. If not uniformly moist a little warm water may be 

Fig. 36.-Mnshrooms. 

sprinkled over the heaps to ensure an even rate of fermen­
tation and to keep the whole mass " sweet," moist, and 
at an equable temperature. In from two to three weeks 
the temperature will begin to fall, when the manure may 
be used in the construction of the beds, which should be 
nine to twelve inches deep after being made. The beds 
should be formed on the floor or shelves of the mushroom 
house or cellar, or in large pots or boxes placed under the 
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stage of a greenhouse or potting shed. When grown as 
an outdoor crop, or in large market-garden plant houses, 
it is usual to make the manure in the form of a ridge, two 
feet wide at the base and fifteen inches high. 

In the course of a few days the manure will have settled 
and the heat have declined somewhat, and when the tem­
perature has fallen to 75°-80° F. the beds are ready for 
spawning. The bricks containing the spawn of the mush­
room plant may then be broken into small pieces, one and 
a half to two inches square, and carefully imbedded in the 
bed-vertically, about one to two inches deep and six to 
ten inches apart-by means of a trowel. After "spawn­
ing " the beds may again be firmed, and then " cased," one 
to one and a half inches deep, with good loam. Heavy 
watering should be guarded against, merely keeping the 
surface moistened if the beds show a tendency to become 
dry. 

If the mushrooms are not to be grown in caves, cellars, 
or special mushroom houses, the beds, pots, or boxes 
should be kept dark by covering them with straw or mats. 
The pieces of spawn, under favourable circumstances, com­
mence to grow in the new compost, and in about six weeks 
should be strong enough to produce the mushrooms. 
Properly prepared beds may continue in bearing for two 
months or more, and about 1 to l~ lb. per square foot is a 
good yield. 

The gathering of the crop should receive careful atten­
tion, daily if necessary. In the half open stage, when the 
gills are still pink and all parts are fresh and tender, is 
the proper time to gather mushrooms. They should be 
removed by twisting the stalk at the base, when it will easily 
part from the mycelium. 

After a crop has been taken the compost may be removed 
and be used for manuring garden crops. 

Successful mushroom culture depends upon :-

(a,) A supply of fresh spawn from a reliable seedsman 
-old spawn will not grow. 

(b) A suitable medium for the growth of the spawn, 
i.e. the underground portion of the plant, 
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known as the mycelium. Manure and straw 
litter from corn-fed animals give better results 
than without straw, or manure from grass-fed 
animals. 

(c) An atmospheric temperature of 53°-60° F. is 
desirable for the production of mushrooms of 
good quality. 

(cl) A proper amount of moisture in the air. The 
place in which mushrooms are grown should 
not be very damp or dripping with water, nor, 
on the other hand, very dry. The aim should 
be to have the air sufficiently moist to allow a 
slight evaporation of moisture from the sur­
face of the beds, and just enough ventilation 
should be afforded to ensure this taking place. 

The only practical test of the proper moisture con­
tent of the manure which can be relied upon 
is when, upon compression, water cannot readily 
be squeezed out of it. 

Mushroom bricks or spawn are made from stable manure 
litter and soil permeated with the mycelium of the mush­
room plant which has been inserted and allowed to de­
velop to a certain stage. It is then cut into flat oblong 
pieces which, when dry, measure 8 to 10 inches long, 5 to 
6 inches wide, and about 1-~ inches thick. They are sold 
at fourpence to sixpence each. Sixteen bricks equal one 
bushel, which is sufficient for fifty square feet of surface. 

SALADS. 

Lettuce (Figs. 37, 38).-Both cos and cabbage varieties 
are generally sown on seed beds and transplanted to any 
vacant ground, 9 to 12 inches apart. Early supplies are 
obtained by sowing under glass in February or March, 
gradually hardening off, and planting out on a sheltered 
border. Three or four sowings ma.y be necessary to keep 
up a supply. 
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Lettuce requires fairly rich, cool, moist soil to encourage 
quick growth, giving succulent and tender plants. 

Radishes, of which there are several kinds-long, short, 
red, pink, white, olive, and black-require to be sown on 

Fig. 37.-CoK Lettuce (Giant White). 

rich, coo], moist soil to encourage rapic.1 growth, which 
results in tender juicy roots. Radishes, like other salad 
plants, require to be grown quickly, or they may be tough 
and bitter. They should be used in a fresh, young sta,te. 
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Mustard and Cress are two popular annuals easily 
grown. A little warmth and shade encourages quick growth. 
They are cut when about 2 inches high, and freq~ent sow­
ings will be necessary to keep up a supply. Wmter and 
spring crops must be sown under glass. 

Endive (Fig. 39) may be treated like lettuce, but 
requires to be blanched by having boards, slates, or pots 
placed over the plants just before they are ready to cut. 

Fig. 38.-Cabbage Lettuce (Sutton's Matchless). 

Chicory or Christmas salad (" Witloo£ ") is a biennial 
plant. Seeds are sown in May, in drills 18 inches apart, 
and the seedlings thinned. In the autumn the strong roots 
are lifted and placed in pots or boxes in a cellar, forcing­
house, or any structure which will encourage growth, and 
kept dark to blanch the leaves thoroughly. 

The young growths 'are cut and eaten in the same manner 
as endive or lettuce. 

Other salads such as beetroot, celery, cucumbers, and 
tomatoes have already been dealt with. 
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HERBS. 

Herbs for Flavouring or making sauces are of con­
siderable interest and importance in nearly all households. 

There are several kinds. The tender annuals such as 

Fig. 3(1.-Curled Endive (Forced). 

sweet basil may be sown under glass and planted out when 
danger of frost is over. 

Hardy annual or biennial kinds such as parsley, borage, 
caraway, chervil, marigold, summer savory, coriander, dill, 
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etc., may be sown in small circular patches or in drills 
about 1 foot apart, kept free from weeds and thinned if 
required. 

Perennial herbs such as sage, mint, thyme, balm, chives, 
marjoram, winter savory, hyssop, tarragon, fennel, hore­
hound, mugwort, wormwood, lavender, rosemary, rue, 
sweet cicely, costmary, etc., might be planted· in a special 
bed. Many of them are easily propagated by cuttings or 
by division 9f the root-stock. Some will not succeed in 
all districts, e.g. rue, rosemary, lavender, pot marjoram, 
etc., in which case a plant of each might be kept in a frame 
during winter. 

Herbs for flavouring and sauces may be used in a fresh 
state when obtainable, but for winter use some of the 
shoots may be cut in summer 'Yhen in a good condition, 
hung up to dry, and placed in paper bags. Parsley, sage, 
mint, etc., may be quickly dried in a warm oven or on the 
rack of the kitchen range. When dry the leaves may be 
rubbed down to a powder, place11 in jars or tins, and kept 
for future use. (See special list of herbs, etc., page 132.) 



CHAPTER XIV. 

FRUIT CULTURE* AND LISTS OF VARIETIES. 

Soil.-Good loamy soil containing lime or cha,lk in 
its composition is the best for practically all kiu<ls of fruit 
trees and bushes; but almost any land 
that will produce good corn, beans, or 
vegetables will be found suitable for 
fruit culture. 

If the land is heavy or wet (clay soil 
or water-logged), artificial drainage 
will be necessary or the trees will not 
flourish. Arable laud is better suited 
for fruit culture than is grass land. 
If, however, the land selected for 
forming a fruit plantation is already 
under grass, and for some reason or 
other it is desirable to retain the field 
as a pasture, then it would be an ad­
vantage to trench the space of soil 
intended for each tree-or better still 
trench a strip about 10 feet wide for 
each of the rows of trees to be planted. 
The surface should be kept free from 
grass or weeds for several years to 
allow the trees to become well estab­
lished. Fig. 40.-Standanl Apple 

Tree (6 to 7 feet clear 
stem). Plan ting.-In planting apples, 

pears, or plums, standard or half 
standard trees may be planted at 24 to 30 feet apart, 

* For fuller particulars of pruning, propagation, insect pests, 
diseases, and manuring see under the respective chapters. 
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Fig. 41.-Plan of the Fruit Plot at the West of Scotland Agricultural College Farm, 

Kilmarnock, Ayrshire. 

(Size of the plot 150 feet by 137 feet. The large fruits, i .e. Apples, Pears, Plums, 
and Damsons, are planted 15 feet apart from row to row and tree to tree.) 

l( = Half Standards, and • =Bush or Dwarf trees, planted alternately. 

The small or soft fruits, i.e. Gooseberries and Currants, are planted 5 feet apart. 
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according to the kinds to be grown and the locality. In 
t~ie north of England and in Scotland it is generally ad­
visable to plant half standards or pyramids at 24 feet 
apart and not to plant the taller specimens, which are 
difficult to establish in cold and bleak districts. Alter­
nately with the standards (Fig. 40) or half standards 

Fig. 42.-IIalf Standard Frnit Tree. Fig. 43.-Bnsh Frnit Tree. 

may be planted the bush or dwarf form of tree of apple, 
pear, or plum, and the intervening spaces may be planted 
with currant or gooseberry bushes ; thus the whole space 
of the rows will be occupied ·with trees and bushes. In 
plantations where there is no grass, other fruit bushes­
gooseberries, currants, raspberries, brambles-may be 
planted in rows about 5 feet apart, or vegetables such as 
rhubarb, asparagus, potatoes, greens, etc., may be grown 
for a number of years, until the fruit trees require the 
whole of the space. 

S. G. 11 
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Planting may be done in autumn as soon as the leaves 
have fallen from the trees. If autumn planting is not 
possible or desirable on account of soil or climate, then 
planting may be done in the spring. All damaged roots 
should be cut away, especially those which have a tendency 
to strike deep into the soil. Avoid planting deeply, 
carefully spread out the roots and work the soil well among 
them and tread firmly. Those having tall stems should 

be staked to prevent damage by 
wind. A mulching of farmyard 
manure over the roots of the trees 
not only nourishes the trees but 
protects the surface root · and en­
courages a good root system near 
the surface. Very few kinds of 
apples, pears, or plums should be 
grown in any one plantation ; 
those selected should be good re­
liable sorts and suited to the 
district. If grown for profit, then 
good market sorts only should be 
attempted. It is a great mistake 
having too many kinds-twenty 
acres of about six to ten varieties 

Fig. 44.-Pyramid Fruit Tree. is better than growing about 
thirty to forty sorts. 

It is generally advisable to have each ·kind in a separate 
row. Different varieties have different habits of growth 
and seasons of maturity. The gathering of fruit, pruning, 
etc., will be more expeditiously carried out and the 
regularity of the trees greatly enhance the appearance of 
the orchard. Moreover the mixing of sorts in a plantation 
(a row or two of each kind) will ensure more perfect 
pollination of the flowers and consequently greater chances 
of a crop. The presence of a crabtree-Dartmouth, J ohn 
Downie, or Siberian-will render apple trees more fruitful 
by the cross pollination of the flowers . 

. Purchasing.-.In purchasing fruit trees and bushes it 
ls best to deal with a reliable firm. 'rhe cheap rubbish 
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usually dumped down at auction marts from foreign 
countries may have roots damaged by long exposure, and 
the varieties cannot be depended upon as being true to 
name. If possible a visit should be made to the nursery 
for the purpose of selecting plants ; these would then be 
carefully lifted and planted with as little delay as 
possible, but planting in frosty weather or when the soil 
is very pasty, should be avoided. 

Fig. 45.-Single Cordon 
Penr Tree. 

Fig. 46.-Double Conlon 
Penr Tree. 

Fig. 47.-Triple Conlon 
Pear Tree. 

Pruning.-The pruning of newly planted apples, pears, 
plums, gooseberries, and currants may take place in the 
spring after planting. The young growths of the previous 
summer may be shortened to about two-thirds of their 
length, being cut back to a good bud that points outwards 
from the centre of the tree. Fairly hard pruning may be 
practised for a few years until a good form of tree is 
produced. After that period--for standards and half 
standards (Figs. 40 and 42)-thin out the branches and 
keep the centres of the trees open. With pyramids, 
bushes, cordons (Figs. 43 to 47), and espaliers, summer 
pruning should be done during August in addition to the 
winter pruning. 
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Manure and Shelter.-When the trees have com­
menced to bear heavy crops they may have some assistance 
in the form of top dressings of farmyard manure, or liquid 
manure from cowshed, stable, or dung-heap. Super­
phosphate, basic slag, sulphate of potash, and occasionally 
lime, will be useful if used with discretion. 

If the position of the fruit plantation is an exposed one, 
it will be well to plant a belt of Austrian pine, sycamore, 
poplar, willow, Hessle pear, or damsons to provide shelter. 

List of Varieties of Apples.- Several hundred varieties 
of apples are in cultivation, but only a few are popular in 
practically all parts of the British Isles. Different localities 
will always have their favourite sorts, and while these may 
be very good and useful in their respective localities they 
do not find favour in other di tricts. Likewise some of 
the very best varieties of apples, both cooking and dessert, 
may be successful in one locality and a failure in another. 
Trade catalogues and fruit exhibitions can be of little 
service in the selection of sorts to grow ; information on 
this subject should be obtained locally. 

The following kinds, however, are standard sorts and 
can be relied upon in most districts :-

Cooking apples :-
Bismarck, October to December. 
Bramley's Seedling, November to April. 
Early Victoria, August to September. 
Ecklinville Seedling, September to October. 
Golden Spire, September to November. 
Grenadier, September to October. 
Lane's Prince Albert, October to March. 
Lord Derby, November to December. 
Lord Grosvenor, September to November. 
Newton Wonder, November to May. 
Potts' Seedling, September to October. 
Stirling Castle, August to November. 

Desse'rt apples :-
Allington Pippin, November to January. 
Baumann's Red Reinette, October to January. 



FRUIT CULTURE AND LISTS OF VARIETIES. 165 

Beauty of Bath, July to August. 
Blenheim Orange, November to January. 
Cox's Orange Pippin, November to February. 
Cox's Pomona, October to December. 
Court Pendu Plat, December to May. 
Devonshire Quarrenden, August to September. 
Gascoigne's Scarlet, November to January. 
Irish Peach, August. 
James Grieve, September to October. 
King of the Pippins, October to January. 
Lady Sudeley, August to September. 
Mother (American), October. 
Mr. Gladstone, August. 
Worcester Pearmain, September to October. 

Pears.-Choice varieties ·ucceed in the south and 
midlands of England, but in the north only the commoner 
and hardier kinds, such a Hessle, Early Crawford, Walton 
Weeper, etc., are a succes , unle s some special provision is 
made for them, such as good soil, walls, or glass structures. 

A select list of varieties :­
Beacon, August. 
Beurre Bose, October to"November. 
Beurre Hardy, October. -
Beurre Superfin, September to October. 
Bon Chretien (Williams), August to September. 
Conference, October to November. 
Doyenne du Cornice, October to November. 
Durondeau, October to November. 
Fertility, September. 
J argonelle, August. 
Josephine de Maline , December to February. 
Louise Bonne of Jersey, October. 
Marie Louise, October to November. 
Pitmaston Duchess, October to November. 
Winter Nelis, December to February. 

Plums, like pears, succeed in the south and midlands 
on suitable soil, but in the north they are very uncertain, 
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except under special conditions as regards soil and situa­
tion. The variety " Victoria " is perhaps the best for the 
north. Plums are an important crop in some districts in 
the open. They also do well on walls with east or west 
exposure. 

A select list of varieties :-
Czar, large, early, purple, August. 
Early Prolific, early, purple, July to August. 
J e:fferson, large, yellow, September. 
Kirke's, one of the best blue plums, September. 
Magnum Bonum, yellow, September. 
Monarch, large, purple, September to October. 
Victoria, large, oval, red, September. 

Greengage plums, of which there are three or four 
kinds, thrive only on warm, well drained soils, and like 
other stone fruits do best on soil of a calcareous nature; 
even then they may not be regular bearers. 

Damsons and Bullaces are very hardy, but, by reason 
of their early flowering, are often damaged by spring 
frosts. They are sometimes planted to provide shelter to 
01·chards or gardens. 

Varieties :-
Farleigh Prolific or Cluster Damson. 
Bradley's King. 
King of the Damsons. 
Prune Damson. 
Merryweather. 
Shepherd's Bullace, golden fruit. 
Langley Bullace, black fruit. 

Cherries are, as a rule, only profitable in the south and 
midland counties, although in some northern gardens they 
may be grown for private use but not on a commercial 
scale. Birds are very fond of the fruit. Netting the 
trees is essential, therefore, for choice kinds. The Morello 
cherry is fairly hardy, useful as a cooking variety, and may 
be grown on north walls. In the latter case, cut away all 
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shoots that have produced a crop of fruit, and shorten 
back to two or three buds all new growths not required for 
tying in; lay in the young shoots six inches apart. 

Vcirieties of cherries:­
Bigarreau. 
Black Heart. 
Early Rivers. 
May Duke. 
Morello. 
White Heart. 

Peaches, Nectarines, Apricots, and the Grape Vine 
require special treatment in the way of soil for the borders, 
tra,ining, and pruning. Their culture, therefore, need not 
be considered here. 

Gooseberries require a deep, well-cultivated soil. A 
beginning may be made with young, vigorous bushes, 
planted about five feet apart. Prune back the young shoots 
after planting; this encourages vigorous growth for fruit­
ing in the second year. Keep the bushes thin and open 
by removing any shoots which cross one another or have a 
tendency to crowd the bushes. Encourage the production 
of young wood; pinching the lateral shoot during summer 
will be beneficial in promoting fruitfulness. The ground 

. should be manured occasionally. 
As a rule, gooseberries are grown in bush form with 

good results, but I would strongly advise growers, 
e pecially those with small gardens, to try a few as 
"cordons." By adopting this method some could be 
planted in a warm situation for early use and others on a 
north wall, where they will provide fruit for dessert as 
late as September. Fences of " cordons " may also be 
arranged, the supports being bamboo sticks, or a wire 
trelli work. Cordons as a rule bear large crops, and if in 
J uly the side shoots are pinched back to the fourth leaf 
the swelling of the berries is materially assisted. During 
dry weather it is advi able to syringe the trees occa­
sionally, and to feed them with liquid manure if the fruits 
are desired for exhibition purposes. 



168 FRUIT CULTURE AND LISTS OF VARIETIES. 

A select list of varieties :-

Green sorts-
Pitmaston Green Gage. 
Whitesmith. 
Langley Gage. 
Hedgehog. 
Keepsake. 

Red sorts-
May Duke. 
Ironmonger. 
Warrington. 
Whinham's Industry. 

Yellow sorts­
Langley Beauty. 
Golden Gem. 
Leader. 
Early Sulphur. 

Varieties for a late supply­
Clayton. 
Dan's Mistake. 
Keen's Seedling. 
Rifleman. 
Warrington. 
Golden Lion. 

• J ...... ?..,-•'.>, 
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Black currants do best in a cool, moist, rich soil. 
Treat the young plants much in the same way as recom­
mended for gooseberries. Encourage young, vigorous 
shoots from the base of the bushes by cutting out the 
older branches. Old worn out plants with their weak 
shoots are useless. .A sharp look out for big bud (black 
currant gall mite) should be kept, and all bushes attacked 
destroyed. Care in cutting away the older branches and 
liberal doses of manure will have a tendency to keep the 
bushes healthy. . 
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Varieties :­
Victoria. 
Boskoop Giant. 
Black Naples. 
Goliath. 

Red and White currants may be grown in the open as 
bushes, four to five feet apart, or planted among the taller 
fruit trees (apples, pears, and plums) to fill up the inter­
vening spaces. They may also be grown as cordons on 
walls with a north, west, or east aspect. The principal 
requirements in pruning being to build up strong bushes, 
with a number of main branches, the lateral shoots are 
annually spurred back in the dormant season, i.e. the young 
wood is cut to within two or three buds of the main 
branches (Figs. 48 and 49) which carry the fruit. Sum­
mer pmning of the young shoots is advisable in July. 
Red and white currants bear fruit on the old wood (spurs), 
black currants on new vigorous shoots of the previous 
year. Gooseberries bear both on the old wood (spurs) and 
young shoots of the previous year. 

Varieties of red currants :­
Comet. 
Raby Castle. 

Varieties of white cwrrnnts :­
White Dutch. 
White Transparent. 

Raspberries thrive best on a strong retentive soil, 
which may be lightened by incorporating stable manure, 
decayed leaves, or any other decayed vegetable matter. A 
plantation once well established will last for years with 
care in cleaning, manuring, etc. They may be grown in 
continuous rows, tied to wires or grown in clumps. 
Planting may be done in autumn or spring; all the canes 
should be cut down to about one foot from the ground 
after planting. The after treatment will consist in cutting 
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away all the old canes after fruiting and thinning out 
some of the weaker new canes. The young shoots are then 

ti:d. to wires for the next summer's fruiting. Avoid 
diggmg deeply near the roots or the underground stems 
will be injured. 
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V a1rieties :-
Fill basket. 
Red Antwerp. 
Superlative. 
The Guinea, a yellow-fruited kind. 

Fig. Ml.-Red Currant Bush (after Pruning). 

Autumn-fruiting raspberries.-Several varieties are 
suitable for this purpose ; it is: however, necessary to cut 
all canes close to the ground in March. The young canes 
produced during spring and summer should fruit in _the 
autumn. 



172 FRUIT CULTURE AND LISTS OF VARIETIES. 

Varieties:-
Belle de Fontenoy. 
Everbearing Feldbrummen. 
Fastolf Surpasse. 

• Jl"'t' - .. ,..,-.l•.J, 
.; )i,;, 

Blackberries (brambles) and allied fruits.-During 
recent years much attention has been paid to the cultiva­
tion of brambles, which, although common hedgerow 
plants, do well under cultivation, producing large clusters 
of fruit which ripen earlier than in the wild state. There 
are several forms of our native bramble, therefore only 
good fruiting kinds should be introduced into the garden. 
It is generally better to purchase young plants from 
nurseries. Several new forms have been brought about by 
selection of kinds and hybridising with the raspberry, a 
notable instance of this being the loganberry (Fig. 50), 
raised in America as a result of crossing the raspberry 
with an American bramble. Several British firms have 
taken up this subject, and by crossing the loganbeny 
with other brambles have obtained new kinds. Thus we 
have:-

The Laxtonberry (Laxton Bros., Bedford). 
Lowberry (Low and Co.). 
Phenomenal (Low and Co.). 
Mahdi (James Veitch and Son). 

The following is a list of the principal kinds of brambles 
in cultivation :-

Common bramble, selected forms ( Rubus fridicosus). 
Parsley-leaved bramble (R1tbus laciniatus). 
Loganberry (raspberry crossed bramble) (Fig. 50). 
Low berry. . 
Phenomenal. . 
Mahdi. 
Newberry. 
Cumberland Black Cap. 
Laxton berry. 

'l1he first three kinds are well known, and give good 
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Fig. 50.-Loganberry growing on wire trellis 6 feet high. 
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results. The others, being new, are worthy of trial on a 
small scale. 

Kittatinny, Wilson Junior, Snider, Mammoth, etc., are 
American introductions, and do well in some gardens but 
not in others. 

The cultivation of blackberries is very similar to that 
required for raspberries. They may be planted in autumn 
or spring at five to six feet apart; the strong young 
shoots are tied to trellis work or wires, which should be 
about five to six feet high (Fig. 50), as they make long 
shoots each year. After fruiting the 'old caneS:are cut out 
and the new ones tied in their place. The plants may be 
propagated by pegging down the growing tips to the soil; 
when rooted they may be lifted and planted elsewhere. 
Pieces of the roots, too, may be lifted, cut into short 
lengths, and placed in the soil to form new plants. 

Japanese wineberry (Riibus phCl3nicolasius) has very 
small, bright red fruit, very sweet, and therefore suitable 
for dessert; also good for making into a jelly. It is hardy 
in some districts, but does not ripen well in Scotland. 

Strawberry-raspberry (Rubiis sorbifolius) is not a 
hybrid between the strawberry and the raspberry, as some 
people would have us believe, nor is it of much use as a 
fruit-bearing plant. It is a dwarf-growing ornamental 
plant, producing underground stems which spread rapidly. 
The foliage somewhat resembles the raspberry leaf, and 
the fruit that of the strawberry in appearance but not in 
flavour. 

Strawberries have taken a leading place among hardy 
fruit. Being the first to ripen they are much appreciated 
by all classes. Deeply cultivated soil of a retentive nature 
should be chosen for planting, and the runners (young 
plants) ehould be selected from fruitful plants. The 
planting may be done at the end of July or in August, 
according to the state of the weather. They succeed well 
after early potatoes. 

Plantations of strawberries seldom do so well after the 
third year. Some market growers keep them for five to 
six years in one position. This is possible only when the 
soil is suitable-good heavy soil is best-and when the 
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pla.nts are carefully trimmed of all superfluous runners 
and liberally manured. Some growers adopt the practice 
of keeping the plants one year-for this system early 
planting of well-rooted runners is necessary, and any young 
runners should be removed as they appear on the plants 
after planting. 

The runners may be layered in June in pieces of turf, or 
small pots. Sometimes it is possible to obtain good plants 
by pegging the young runners to the soil, and lifting when 
rooted-this system answers well in cool, damp districts. 
The planting is best done during showery weather. They 
may be planted in rows two feet apart and one foot 
between the plants for a one year's plantation, and two 
and a half feet by eighteen inches for a three years' 
plantation. 

Straw should be placed around the plants before flower­
ing to keep the fruit clean and the soil moist. It is 
important to cut away all runners not required for 
increasing the stock, and to keep the ground free from 
weeds by hoeing. This allows the crowns to ripen and so 
increases the quantity of fruit the following year. 

Varieties :-
Royal Sovereign. 
The Laxton. 
Fill basket. 
Elton Pine. 
Sir Joseph Paxton. 
Dumbarton Castle. 
Laxton's Latest. 
Givon's Late Prolific. 



CHAPTER XV. 

THE CULTURE OF HARDY FLOWERS. 

Selection.-By a judicious selection of hardy :flowers it 
is possible to have something of interest in our flower 
gardens nearly the whole year round. 

We should, however, pay some attention to those most 
likely to succeed in our own district, and having found by 
experience- or profiting by the experience of others-the 
plants best suited to our soil or climate, we should develop 
these and specialise to a certain extent, growing the very 
best varieties obtainable, and not be satisfied with such 
plants as are sometimes thrown away or are to be had for 
the asking from our neighbours. 

Arrangement.-The flower garden may be arranged so 
as to possess several distinctive features such as formal beds 
or borders annually planted with bedding plants, rockeries, 
water gardens, rose gardens, wild gardens, or a garden so 
arranged that we can combine a little of each, i.e. pro­
vision being made for roses, shrubs, herbaceous and rock 
plants, with a few annuals, biennials, bulbs, and bedding 
plants. 

The mixed herbaceous border may have a wall at the 
back covered with creepers or other suitable plants, or a 
background of shrubs will give a natural and pleasing 
effect to the other occupants of the border. 

Flower borders should be well prepared by deep cultiva­
tion and suitable manuring. The length and width will 
be dependent upon the size of the garden or the area at 
our disposal for flower culture. A border 6 to 12 feet 

176 



THE CULTURE OF HARDY FLOWERS. 177 

wide a,nd 100 feet long will give scope for planting a great 
variety of things. With a border of this width we may 
have bold displays of certain plants-keeping the taller 
ones at the back and :finishing off with the dwarf or 
trailing plants in the foreground. 

Plants arranged in fairly good-sized clumps are most 
effective, but very large patches of any one kind must be 
guarded against, because when not in flower, or when the 
plants have died back, large gaps or bare places will be 
apparent. Ample space for the development of each plant 
and for cleaning the borders should be provided. 

In addition to perennial herbaceous plants we may plant 
various kinds of bulbs or corms, and when these have died 
clown a few annuals or bedding plants may be planted or 
sown to keep the borders full and attractive. 

GENERAL HINTS ON CuLTIV ATION. 

Petennials.-Some of the strong growing herbaceous 
plants such as Rudbeckia (cone flower), Michaelmas daisies 
(Aster), Phlox decussata, and perennial sunflowers (Heli­
anthus) will require dividing every second year. Some 
growers divide each year, putting back only the strong pieces 
to produce fine large flowers. Such plants as paeony, 
Eryngium (sea holly), Statice (sea lavender), Acanthus 
(bear's breech), Oriental poppy (Papaver), Christmas rose, 
and other deep fleshy rooted plants resent interference, 
and are best left undisturbed for many years, the ordinary 
cleaning, forking, and manuring of the soil being all they 
require. 

Spring flowering bulbs, such as crocus, daffodils, hya­
cinths, tulips, squills, glory-of-the-snow, snowdrops, etc., 
may be planted in October and November. On heavy or 
low-lying ground, sand placed under the bulb will be 
beneficial. 

S tnnmer .fiowering bulbs-Spanish Iris, English Iris, 
Gladiolus, lilies, Montbretia, etc.-may be planted in the 
spring. 

S. G. 12 
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Autumn flowering bulbs, such as Crocus speciosus, 
C. zonatus, C. longiflorus, C. Salzmanni, C. Tournefo1·tii, 
etc., and meadow saffron (Colchicum), of which there are 
several kinds, may be planted after flowering or when the 
foliage dies down. 

Biennial plants may be sown, on well-prepared seed 
beds, during May, June, or July, transplanted into nursery 
beds, and finally planted either in October or in the spring 

Fig. 51.-Thinning Annuals.-Escbscholzia.~ before Thinning. 

-according to the locality and character of the soil-in 
the position where they are intended to flower. On light 
soils, and in warm or sheltered districts, planting out in 
the autumn gives good results. Some biennials are best 
sown under glass and grown on for planting out later on. 

-:4-nnuals.of a hardy nature maybe sown outside, the soil 
bemg prev10usly prepared for their reception. April and 
May are good months for sowing, but the precise date will 
depend upon the district, the kind of plant, and the state 
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of the weather. In the south sowing may take place three 
to four weeks earlier than in the north. Whatever 
method is adopted for sowing the seed-whether in circular 
patches or in lines (drills )-great care should be exercised 
in obtaining an even and thin distribution. 

Finely sifted soil forms the best covering for the seeds, 
but failing this the surface may be lightly raked to cover 
them, this being an expeditious method and answering 

• Fig. 52.-Thinning Annuah.-Eschscholzias after Thinning. 

well for all ordinary purposes. The depth to whid1 the 
i:meds may be covered depen<ls upon their size; large seeds 
such a· Tropaeolum, Convolvulus, lupins, or sweet peas 
may be covered to a depth of two to three inches. The 
seeds of red flax, cornflower, candytuft, etc., may be placed 
one to two inches deep, while fine seeds such as purple 
toadflax, bellflower, Gilia, and mignonette should not be 
covered with more than half an inch of soil. 

When large enough to handle the seedlings should be 
thinned out, preferably during showery weather (Fig. 52). 
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Sometimes it is possible to transplant the seedlings, but, 
as a rule, they succeed best when not transplanted. 

Figs. 51 and 52 will give some idea of the extent to 
which hardy annuals should be thinned. As a rule they 
are not thinned sufficiently; conseqµently their true 
beauty is not seen, and their value for garden decoration 
is not appreciated to the extent it would otherwise be. 
The distance apart to which a hardy annual should be 
thinned will depend upon its height, habit-whether 
branching, bushy, or spreading-and the nature of the 
soil. But if ample room for development be allowed the 
resulting plants will be strong and sturdy, more floriferous, 
and will continue in flower for a much longer period. 

Frequent hoeing will keep the soil free from weeds, and 
dead flowers and leaves should be removed as they appear. 

Half-hardy annuals may be sown in pots or boxes in a 
greenhouse, hotbed, or cold frame. The seedlings mu t 
be carefully pricked off, and when thoroughly hardened-a 
process which must not be hurried-may be planted out 
when all danger from frost is past. 

Florists' flowers.-This term refers to plants of garden 
origin which do not exist anywhere in a wild state. These 
flowers have been produced, or evolved, by careful selection, 
hybridisation, and altered cultural conditions. Florists' 
flowers include annual and biennial plants which usually 
come true from seed, and perennial herbaceous plants and 
shrubs, including roses, which do not generally reproduce 
themselves true from seed, so that some other method of 
propagation is necessary for increasing the last-named 
group of plants. The majority of popular garden flowers 
belong to this section. For example: Begonia, carnation, 
Chrysanthemum, Dahlia, Gladiolus, pansy, rose, sweet pea, 
and Viola. Details of culture cannot be entered upon in this 
work. It may be stated, however, that ordinary methods 
of cultivation will suit the majority of florists' flowers. 

Lists of the names of popular garden varieties of the 
different kinds in cultivation may be obtained from the 
catalogues issued by the leading nurserymen, seedsmen, 
and. florists, or from books dealing with special garden 
subJects. 
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SELEcrr LISTS OF PLANrrs. 

(A) HARDY HERBACEOUS PERENNIALS. 

Period of .flowerinu :-
( l) Early spring: February and March. 
(2) Spring and early summer: April arnl i\foy. 
(3) ,'ummer: .June to the end of August. 
(-1-) Autumn: September to November. 

Common Name. Botanical Xame. 
Height Per~od 

in ° 

"~il very yarrow 
Double sneeze-wort 
Golden alstroemeria 
~fountain madwort 

*Rock madwort 

* Apennine windflower 
Japanese windflower 
St. Bruno's lily 

Y cllow columbine 
Alpine rock-cress 

*Variegated shining rock­
crcss 

Balearic sandwort 
*Mountain sandwort 
Bright pink thrift 
King's spear 
Alpine aster 
Italian starwort 

Heath-like 1\Iichaclmas 
daisy 

Smooth Michaelmas daisy 
New England 

Achillect Clavennae 
Ptannica .ft. ]Jl. 

AZ.~t-,·oenu' riri aurantiacrt 
.AJy881llli montanwn 

axatile rom­
pactmn 

Anemone apenninri 
,, japonica (Fig. 5:3) 

Anthericum Lilia4rnm 
major 

Aquilegia chry8cmtha 
Am/Ji alpina.fl. pl. 

lncida mrier;ata 

A 1·enaria bal earica 
,, nwntana 

A rmeria Laucheana 
Asphodelus ramosus 
A8ter a7pi11u8 

A mellus be.~. ara­
bicus 

ericoides 

lae1 1is 
Novae.-Angliae 

p;·aeco.c 

feet. flower­
ing. 

2-3 

1 
12 

.i 
1 
2 

3-,) 

2 
2~ 

5 

3 
3 
3 
2 

2 
1 
3 

3 
2 
1 
:2 

3 
2 
2 
2 
3 

3 
4 

3&4 

* These arc clwad plants suitable for rockerics. 
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Fig. 53.-White Japanese Anemone (Anemone japonica alba). 
This is one of our most useful late summer and autumn flowering perennials. 

It is sometimes rather difficult to establish, but thrives splendidly when once 
the roots secure a hold. 
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Co1111110n Name. llutanical Name. 

New England Michaelmas Aster Novae-Angliae 
daisy pulchellus 

Michaelmas daisies (Fig. 54) ,, garden varieties 
*Leichtlin's aubrietia A ubrietia Leichtlinii 
*Purple aubrietia 
Plume poppy 

*Alpine harebell 
Carpathian harebell 

*Gargano harebell 
*G. F. \Vilson's harebell 
Clustered bellflower 
Great bellflower 
Large-flowered bellflower 
Peach-leaved bellflower 

*Dwarf bellflower 
Pyramidal harebell 

"Vase harebell 
Ureat-headed centaurett 
Mountain cornflower 
Large ox-eye daisy 

Lily-of-the-valley 
Large-flowered tickseed 

*Ivy-leaved cyclamen 
Larkspur 

*Maiden pink 
*Grass rose 
Lyre-flower or 

Bleeding heart 
Burning-bush 
Plantain leopard's-bane 
Globe-thistle 
\Vinter aconite 

*Winter heath 
*Dwarf ,, 

howy heron's-bill 

,, pwpurea 
Bocconia cordata 
Crinipanula alpina 

carpatica 
garganica 
G. F. Wilson 
glomerata 
grandi.<i 
macrantha 
persicifolia 
pumila 
pyrarnidalis 
turbinata 

Centaw·ea rnacrocephala 
,, 1nontana 

Clu·ysanthemwn maxi-
niwn 

Convalla1·ia majalis 
Co·reopsis grandijfora 
Cyclamen hederaefoliiun 
Delphinium, many gar-

den varieties 
Dianthns deltoide8 

11eglect1t8 
Dicentra (Dielytra) 

spectabilis 
Dictamnits Fraxinella 
Doro1iicnmplantagine1wi 
Echinops nithenicits 
Eranthis hyemalis 
Erica carnea 

,, herbacea 
E1·odium 111 anescavei 

Height Period 
in of 

feet. flower· 
ing. 

4~ 4 
3-4 4 
~ l 

5 
2 

4-6 
I 
2 

5 
l~ 

2 

4-5 
a 
-!, 

3 
2 
3 
4 

3 
3 
3 

* These are cl warf plants suitable for xockeries. 



Fig. 54.-Michaelmas Daisies (Aster). 
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< '0111111011 • 'a111e. Botanical Xame. 
Jlc_ight p~i1fiod 
f~~~. fl<~WCl"• 

mg. 

*Alpine sea holly (Fig. 5:5) ltrynyiuni alpinwn q 3 
Amethyi:;tine sea holly amethyst in um 2~ 3 
Oli \'er's sea holly Oliverianwn 2 3 
Plantain lily Fnnkia gmndifiora n 3 

" Siebold's siebo1diana l~ 3 
Blanket-flower (/aillardia yrandiflom 2 4 

*Stemless gcntianella Ocntiana acauli8 l 1 
Cranes Lill Ocrrrniwn ibericwn q 3 

*:Mountain avens Oenm rnontanum 1 2 
*Wohc daisy ( /lolwlaria trichosantlw. :~ :3 ·l 

Chalk-plant Oyp.·ophila paniculata ;3 3 
Smooth helenium Ifcleniwn autumnalc 

striat 1w1 4~ 3 
D\\arf 

" pumilmn l~ 3 
Sunflower !Iclianthns multijlo1·!1.c: 

liWXIJll/l.q 5 3 
Prairie Sunflower rigidu8 ;3 3 
Orcatest Christmas rose llelleborus maxinms 2 
Christmas rose niger var. 

altifoli11.c: l.} 1 
Len ten Rose orientah~ l~ 1 
Yellow dny lily Hemerocallis fia m 3 3 

'.Blue hepatica, I hpatica triloba corrulw 1 
*Late canclytuf t lbcri8 co1Teaejolia 2 
German iris Iri8 [Jlnnanica l~ 2 
Torch lily Knipho.fia (Tritoma) 

Umria 4 ;3 
Large-flowered everla.st- Lathyrus grandijionis ,1 ;3 

ing pea 
Everlasting pea 

" latif olill8 6 :3 
*Pa.le-flowered toadfiax Linw·ia pallida i ;3 
*Gentiau gromwell Lithospe1·mum prostra-

2 tum J 
2 

Nootka lupin Lupimts nootkatensis l~ 2 
Perennial lupin ,, polyphyllu8 3 3 
Double scarlet lyclmis Lychnis chalcedonica 

jl. pl. 3 3 

*These arc dwarf plants suitable for rockcricR. 
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Common mile. 

Shaggy lychnis 

Double white lychnis 
Double German catchfly 

White musk mallow 
Welsh poppy 
Bee balm or bergamot 

*Golden drop 
Paeony 
Iceland poppy 
Oriental 
Torrey's bearded peut­

stemon 
*Dwarf phlox 
Early-flowering phlox 
Late 
Richardson's Jacob's lad­

der 
Cinquefoil 

*Auricula 
Toothed primrose 
Japanese 
Himalaya 
Common ,, 
Herbaceous pyrethrum 

Purple cone-flower 
*Pyramidal saxifrage 
*Opposite-leaved saxifrage 
Caucasian scabious 

*Ewer's stonecrop 
*Grey 
*Showy ,, 
*Lagger's houseleek 
*Mountain ,, 
*Alpine catchfly 

Bot<Lnical I\1tmo. 

Lychnis H aaueana 
hybrida 

vespertina ft. pl. 
Vi8caria splen-

dens pleua 
Malva moschata alba 
Meconopsi cambrica 
M onarda didyma 
Onosma tawrica 
Paeonia 
Papaver midicaule 

" 
orientale 

Pentstemon barbatu,s 
Torreyi 

Phlox amoena setacea 
8uffruticosa 
decussata 

Polemoniiirn Richard­
sonii 

Potentilla hybrida 
Primula A iiriciila 

dentiwlata 
japonica 
rosea 

,, v-ulgaris 
Pyrethrum ( Chrysan­

theni1im) rosewn 
R ndbeckia purpurea 
Sa:-cifmga Cotyledon 

oppositijolia 
Scabiosa caucasica 
Sediim Ewersii 

glaucum 
, , spectabile 

Semperviviim Laggeri 
,, montanum 

Silene alpestris 

Height Period 
in of 

feet. fi<?wer· 
rng. 

1~ 
2~ 

l~ 
2~ 
1 
2~ 
.a 
4 

2 
1 
3 

5 
~ 
2 
3 

2~ 
2 
2 
! 
2 

! 
l~ 
.a 
4 

~ 
2 
3 

3 
3 

3 
3 
2 
3 
2 
2 
3 
3 

3 
2 
3 

3&4 

3 
3 
3 
1 
2 

3 
3 

2or3 
2 
3 
3 
3 
4 
3 
3 

2-3 

* These are dwarf plants suitable for rookeries. 
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Fig. 55.-Alpine Sen Holly (H1·yilgii1m alpiamn). 



• .., I""'' ~ .. ?. .. ~. •' J 

: ,';,. 

188 .THE CtJLTURE OF HARDY :FLOWERS. 

llota11ical l'iame. 
If e_igl1 t P~:/rnl 

(i0111ll\U1l 1 il1tll1
• f n~ flower-

ee. ing. 

*Twin-leaved lily-of-the- Smilaci11a bifolia 2 
valley 

Dwarf golden rocl Solidauo nana 3 
Goat's-beard spiraea, Spirata Ar11nc11.~ 4~ 3 
Palmate spiraea pal mat a 2~ :3 
Great sea lavender Stotice latifolia z 3 
Uolumbine meadow i ue Thalictr11m uquiler;i 

foliwn :2 ;3 2 

*Crimson thyme 'Thymu8 Serpyllwn 
cocci'.neum ;3 

*Foam-flower Ticm:lla cord1folia !{ :2 ·1 

Asiatic globe-flower Trolliu.~ U8iaticus q 2 

*Rock tunica 'l.11111ica Sa.-cifraya !{ ;3 
.Jc 

Violet mullein Vcrba .. rnm phoenicemn 21 ·> 2 

Long-leaYed speedwell J"ero11ica longifolia 2 :2 

Speeclwell 81Lbses8ilis 91 •) 

--~ 
o) 

-:'Prostrate ~peccl well prostata l :2 

Violet Tyiola oclorctta, variety ! ] & :2 

~'Viola, or tuftccl pansy COl'Jlllla x garden 
pansies 1 " 4 

,, 
Pansy tricolor varieties { 3 

(B) HAIWY DuLBS, CoR1'TS, AND TUBEROUS PLAN rs. 

Common Xame. 

Sky-blue allinm 
Lily leek 
Daffudil garlic 
Belladonna lily 
Crown anemone 
Scarlet windflower 
Italian cuckoo-pint 
Cuckoo-pint or lords-

and-ladies 

Botanical , ·ame. Xatuml Order. 

Allium a-::nl'rwn Liliaceae 
},[oly 

,, neapolitanwn 
Amarylli.~ Belladonna 
Anemone coronarili Ramwculaceae 

,, fulgen ,, 
Anlin italicwn Al'aceae 

maciilatnrn 

* These are dwarf plants suitable for rookeries. 

AYe1·agl' 
height 

in 
feet. 

1 

Ll 
1 
q 
1 
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Common Xame. 

Crimson satin-flower 
pring meadow saf­
fron 

~Ia.riposa lily or 
butterfly tulip 

Qua mash 
Glory-of-the-8now 

Autumn crocus or 
meadow saffron 

Fumitory 

" *Crocus 

*True saJfron 
*Crocus 

i:;pring 

llutanical • Tame. 

Brocliaea cocciaea 
Bulbococliu m z:erniun 

Calochortu' renu8t11s, 
etc. 

Canw.qsia. r:.«culentu 
C'hio11odo.i:11 lil.tciliu.e 

( Oolcldcum autunwa1<; 
·l , , J>ar~;,i1180ll i 

,, 8fJCCl08111/l 

Co;·yda1is lmlboLCi 
110T1ilis 

Cro1·118 a.,turicu.s 
at l'OJ!ll i'}_Jll l'Cll8 

a/11'Cl/8 

bijlon1., 
chry.~anthus 

Imperati 
lo11giflorus 
retic1tlatus 
Srdzmanni 
sat ivw< 
«JH;Ci08/l8 
<'<jJCCiO.'</l!i 

Aitchi::;onii 
1·usicolor vio­

laccci 
l'Ci'/1118 

l'itr]li11us 
,, zonatus 

Sowbreadorcyclamen Oyclu111en Co1un 
Swiss cyclamen europaeum 
Ivy-leaved cyclamen hedercafo-

liwn 
·winter aconite Eranthi8 hyemalis 
Dog's-tooth violet Erythroniwn, several 

species 
Crown Imperial F;·itillai·ia impericllis 

Natural Order. 

Liliacwe 

" . 

F11mu.riaet.W' 

" Primulacwc 

Average 
height 

in 
feet. 

l~ 

l~ 

" Ra111111culaceae 
Liliaceae 

* Autumn flowering kinds. 
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Fig. 56.-English Iris. 
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Common Name. 

Snake's-head 
Snowdrop 
Corn-flag 

White hyacinth 
Common 
Roman 

Iris, scorpion 

Persian 
netted 

Tangier 
Snakeshead 
Spanish 
English (Fig. 56) 

Ixia lily 
8ummer snowflake 
Autumn 

pring 

Golden lily of Japan 
Yellow Canadian lily 
Madonna lily 
8carlet Turk's-cap 

lily 
Turk's-cap lily 
Orange lily 
Trumpet lily 
Bermuda 

Shell-like 
Tiger lily 
Montbretia 

Botanical Name. 

Fritillaria Meleagris 
Gala1ithus nivalis, etc. 
Gladiolus, numerous 

species and varieties 
Hyacinthus candicans 

oriental is 

var. ~lb uln8 
Iris alata 

Gra11t-D11ffii 
persica 
reticulata 

var. 
Histrioide8 

sindjarensis 
tinyitana 
tuberosa 
Xiphium 
xiphioides 

J;riolirion tartaricum 
Leucojwn aestivum 

autumnale 
vernmn 

,, car­
paticum 

Liliwn auraturn 
canadense 
candid1tm 
chalcedonic um 

.. Jf artayon 
crocewn 
longi.florwn 

" Harrisii 
testaceum 
tiyrinwn 

var. 

.Jlontbretia (Tritonia) 

Natural Order. 

Liliaceae 

Average 
height 

in 
feet. 

A ma1·yllidaceae 
1 

! 

Iridaceae 
Liliaceae 

lridaceae 

2 
5 
! 

l 

H 
2 

1 
2 

~ 
~ 

2 
Amaryllidaceae I~ 

ll 
1 

" Liliaceae 4 
4 
3 
3 

2 
2~ 
4 

4 
3 
3~ 

several kinds Iridaceae l~ 
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Common Xame. 

Grape hyacinth 
Tassel 
Hoop-petticoat 

Jonquil 
Pheasant's-eye 
Daffodil 

Polyanthus daffodil 
Pa.per-white narcissus 

Star of Bethlehem 

Drooping Star of 
Bethlehem 

Striped sq uill 
Asiatic buttercup 
Bloodroot 

Wood hyacinth 
Cuban lily 
Siberian squill 
~fount Etna lily 
Triplet lily 

:Missouri hyacinth 
Tulip 

Swamp lily 

Botanical N'mue. N"atnml 01'der. 
Average 
height 

in 
feet. 

Muscari botryoides 
comoswn 

Ncircissns B11lboco-

Liliaceae 

di11m Amaryllidaceae 
Jouquilla 
Poeticus 
Pseudo-

narcissus 
Tazetta 

var. 
papy1·aceu 

Oniithogalwn Hmbel-
latu m Liliaceae 

nu tans 

Puschkinia scilloides 
Rcwu11c11lus asiaticu.~ Ranunculaceae 
Sangninaria canaden- Papaveraceae 

sis 
Scilla nutans (fei:ilalis) Lilicweae 

peruuiana 
sibirica 

Sternbe1·yili l utea A maryllidaceae 
T1·iteleia (B1·odiaea) 

la:ca Liliaceae 
nni.flora 

Tulipa cor1111ta 
elegans 
fulguis 
Greigi 
ka1ifma1i1iiana 
mauricma 
persica 
1·etro.flexa 
Sprengeri 
tiibergeniana 

Zephyranthes candida Amai·yllidaceae 
Atamasco 

1-q 
1 

11 
1 
a 



THE CULTURE OF HARDY FLOWERS. 193 

(C) HARDY BIENNIALS. 

Common Tame. Botanical Tame. Colour of Height 
Flower. in Feet. 

Italian alkanet A nchusa italica 
(Dropmore var.) blue 2~ 

Snapdragon A ntirrhinwn majus various l! 
Double daisy Bellis perennis var. i 
Canterbury bell (Fig. 57) Oam,panula Medium l! 
Wallflower Oheiranthus Oheiri l! 
Sweet William Dianthus barbatits l! 
Foxglove Digitalis pwymrea 3-4 
Rocket or Dames'- Hesperis malronalis 2 

violet 
Honesty Limaria biennis I~ 
Brampton stock JJI atthiola incana l! 
Alpine forget-me- M yosotis alpestris blue ! 

not 
Early forget-me-not " 

dissiti.ftora ~ 
Evening primrose Oenothe1·a La mare-

kiana yellow 2~ 
Iceland poppy Papaver mtdicaule various ~ 
Olympian evening Verbascum olympi-

primrose cum yellow 6 
Pansy Viola tricolor vars. various i 

(D) A. SELECT LIST OF HARDY AND HALF-HARDY ANNUALS 

h =Hardy Annual; hh =Half-hardy Annual. 

~~ 
.... rt 0 ., 

..c:l"' "'~ Common Name. Botanical Name. Colour. ~"' ·oi"'< ~;a 
!Il.S ~ .... 

"'ol 
AIJ:l 

Everlasting-flower Acroclinium rosewrn (Fig. 58) pink l! hh 
Mask-flower Alonsoa Warscewiczii scarlet I hh 
Sweet alyssum Alyss!l1n ma~·itimitm white ~ h 
Love-lies-bleeding A maranthus candatitB purple l! hh 
Prickly poppy A rgemone grandiflora white l~ h 
Blue woodruff A spe'rma azurea setosa blue I h 
Golden bartonia Bartonia aureaJ yellow I ihh 

S. G. 13 
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Fig, 57.-Cup and Saucel' Cantel'bury Bell (Campam,Za .Medh(m 
var. calyc1111therna). 



THE CULTURE 01'' HARDY FLOW.EJRS, 195 



• "I"'' ~ .. ~., ~ ... J 

- ,<';. 

196 THE CULTURE OF HARDY FLOWERS. 

Fig. 59.-Sutton's Hybrid Nemesia (Nemesia strumosa). 
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..... al 

~~ 0 [j 
<1>s::i Common Name. Botanical Xmne. Colon I'. 1'00> Q).~ 

"Q.)<H E'n'E >T<s::l ....... ~ A~ 
Swan river daisy Brnchycome ibe1·idijolia blue 1 hh 
Pot marigold Cnfe11d111a 0Jfi.ci11ali8 orange-

yellow I~ h 
China aster Ccilli.~tephu8 hortensis various l~ hh 
Cornflower Centaurea Cyanu8 l~ h 
Keeled daisy Ch1·ysa,nthe1mmi carinatum I~ h 
Crown daisy coronariwn yellow 2 h 
Summer marguerite tricolo1· various q h 
Elegant clarkia Clarkia clegan red or 

white I~ h 
Two-coloured collinsia Colli1u1ia bicolor various I~ h 
Large-flowered grandifiora purple l~ h 
Morning glory Con vofr11Zlls tricolor various hh 
Coreopsis Coreop8is atkinso11 iana l~ h 

" 
bi col or 

" I~ h 
Annual larkspur Delphininm Ajacis blue 2 h 
Indian pink Dia11th1rn chinensis Jiedde-

wiyii various l! hh 
Californian poppy E8chschqlzia californica (Fig. {H) ,, h 
Blanket-flower Claillardia grandifiora orange & 

yellow 2 h 
Leptosiphon Uilia aiuh-o8acerx various ~ h 
Three-coloured gilia trico!o~· 1 h 
Godetia Oodetia, amocna q h 
Chalk-plant Gypsophiln elega118 white l~ h 
Sunflower lldicwthns a11nuns yellow 7 h 
Everlasting-flower llclichrysum bracteatwn various 2 hh 

lleliptcrmn (Rhodanthc) 
~/JI angle8ii pink hh 

Candy tuft Iberi8 nmbellata various h 
Common balsam bnpatieni; Bal amina hh 
Indian balsam or Roylei 4 hh 

Touch-me-not 
Sweet pea Lathyru odoratu.q cl'm'r h 
Mallow Lavatera trime fris white or 

pink 2 h 
Douglas's beeflower Lim11anthe8 Dougla8ii yellow ~ h 
Annual toadfiax Linaria rcl iwlata various I h 
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Common Name. Botanical Name. 

Red flax Linmn grandiflormn 
Various-learnd lobelin. Lobelia heterophy11a 
Blue lobclia ,, 8peciosa 
Annual lupin Lnpiml8 bicolo1· 

Rose of heaven 
Virginian stock 
Mallowwort 
Ten-week stock 
Evening 
Ice-plant 

, , mutabilis 
Lychnis Ooeli-rosa 
JJI alcolrnia maritima 
M alope grandiflora 
Matthiola incana var. 

bico1·nis 
Mesembryanthenimn crys-

tallinwn 
Cape nemesia 1Vemesir;r, stnonosa (Fig. 59) 
Blue nemophila Nemophila insignis 
Spotted nemophila maculata 
Sweet-scented tobacco Nicotiana afjinis 
Sander's hybrid Sanderae 
Love-in-a-mist Nigella sativa (Fig. 60) 
Venus's navelwort Omphalodes linifolia 
Shirley poppy Papaz·er Rhoeas var. 
Carnation poppy sornuifenun var. 
Petunia Petunia hybrida (Fig. 67) 
Phacelia Phacelia carnpanulai·in 

,, qrandiflora 
Drummond's phlox Phlox Drumrnondii 
Sun-plant Portulaca grandijfora 
Mignonette Reseda odorata 
Scalloped tube-tongue Salpiglossis variabili8 
Calabrian soapwort Saponaria calabrica 
German scabious or Scabiosa atropurpurea 

pincushion-flower 
Butterfly-flower Schizanthus pinnatus 

,, ret118us 
Elegant groundsel Senecio (Jacobaea) elega118 
Drooping catchfly Silene pendula 
Yellow statice or sea Statice Bond1ielli 

lavender 

Colour. 

red 
blue 
blue 

various 

pink 
various 

pink 
various 

blue 
spotted 
white 

various 
blue 
white 

various 

blue 

various 

yellow 
various 

red 
various 

red 
\'arious 
pink 

yellow 

1 
1 
1 
2 

2 
2 

! 
2 
1 

a 
4 
1 
2 

~ 
2 
2 
1 
l 
2 

l ~ 
2~ 
1 

f 
1 
2 

1 
! 
1 
l ~ 

l 
2 

l ~ 

2 
l ~ 
1 

~ 
1 

h 
hh 
hh 
h 
h 
h 
h 
h 

hh 
h 

hh 
hh 
h 
h 

hh 
hh 
h 
h 
h 
h 

hh 
h 
h 

hh 
h 
h 

hh 
h 
h 

hh 
hh 
hh 
h 

hh 
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Fig. 60.-Love-in-a-mist (Nigel/et satii'a var. Miss Jekyll). 
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Fig. 61.-Californian Poppy (Eschscholzia californira). 
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Fig. G2.-Wa,y-leaved Sea Lavender (Statice sinvata hybridci). 
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~~ 
'S gj 

Botanical Name. Colour. 
., ~ Common Name. 

"Q3~ f ;a 
~.s 

l:.O;.., 

o~ 
Wavy-leaved sea la-

vender 
Statice sinuata (Fig. 62) purple hh 

African marigold Tagetes erecta orange l~ hh 
French patnla various n hb 
Indian cress or 

turtium 
nas- Tropaeolnm maju.<i yellow,&c. cl'm'r hh 

Canary creeper 
" 

canariense 
" hh 

Verbena Verbena tenera (p1tlc:hella) various J. hh 2 
Zinnia Zinnia elegan.s hh 

(E) HARDY ORNAMENTAL GRASSES. 

..,_..; 5~ 
Common Name. Botanical Xame. ..c::"' ""C;·a 

>:.o"' ;::'" ·;;;r:<.. 5"9' 

:r:.s ~£ 
Cloud-grass Agrostis nebulo8a l. a 2 
Beautiful cloud-grass pule hell a l. a 2 
Great showy reed-grass Arundo conspicua 2 p 

Donax 4 p 
Animated oat or barren Avena sterili.q 2 a 

oat-grass 
Large quaking-grass Briza rnaxima 3 a 4 
Heath media :!. a 2 
Quaking brome Bronms brizaefonnis l~ a 
Large-stemmed brome macrostachys l~ a 
Rye brome secalinns l~ a 
Elegant chloris Ohloris elegans l. a 2 
Elegant cocksfoot-grass Dactylis glomerata ele[Jan-

tissima p 
Variegated ,, D. g. variegata 1 p 
Love-grass Eragrostis elegans 1 a 
Zebra ,, Eulalia zebrina 3 p 
Sea-green fescue Festuca glau,ca l. p 2 
Rigid fescue rigida ~ p 
Pampas-grass Gynerium (Oortaderia) ar-

gentemn 4 p 
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Fig. 03.-0rnamental Gra~se-. 



• _,l"'r '"~rt ~. •' .J' 

. -- il; .. 

204 THE CULTURE OF HARDY FLOWERS. 

fo~ Common Narne. 13otanical Name. 
·~~ 

~.::: 

Bearded barley or squir-
rel' s-tail-grass 

l-Iordewn jubatwn I~ 

Hare's-tail Lagunrn ovatus 
Lamark's golden-grass Lamarkia aw·ea .l 

2 
Variegated lavender- Molinia caerulea varie-

grass gata 
Tall panick-grass Panicwn altis8imwn I~ 
Hair-grass capillare 1 

2 
Variegated reed-grass Phalaris arundinacea va-

-riegata 2 
Variegated cat's-tail- Phlewn praten.ge variega-

grass tum 
Feather-grass Stipa pinnata I~ 

(F ) SELECT LIST 01!' HARDY SHRUBS. 

Common Name. 

.Japanese laurel 
Barberry, Holly-lea,'ed 

Darwin's 
Japanese 
Narrow-leaved 
Thunberg's 

Orange-ball tree 
Showy Buddleia 
Mexican orange-flower 
Ootoneaster, Horizontal 

Small-leaved 

" Lawson's 
Round-leaved 

varieties 
cypress, 

Andrea's broom 
Early-flowering broom 
Spurge laurel 
Mezereon 

many 

Botanical Name. 

A uwba japon ica 
Berbui8 Aquijoliuni 

Darwinii 
japonica 
&tenophylla 
Thunbergii 

Buddleia globosa 
spectabilis 

Choisya ternata 
Cotonea8ter horizontalis 

microphylla 
,, rotundifolia 

Cnpressus lawsoniana 

Cyti us And1·eaims 
praecox 

Daphne Laureola 
jJ£ezereurn 

'"'. o~ 

·-c:ra 
::: ~ 
~~ 
~ Q) 

-<~ 

a 

a 
a 

p 
p 
a 

p 

p 
p 
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Common Name. 

Deutzia 
Japanese spindle-tree 
Golden bell 
Tree ivy 
Hedysarum 
Hydrangea 
Holly in variety 
Dwarf jessamine 
Juniper 
,Jew's mallow 
Daisy-bush 
Mock-orange 
Purple-leaved plum 
Three-lobed plum 
Free-flowering pyrns 
Japanese quince 
Tree rose 
Yellow-flowering currant 
Red-flowering currant 
Smoke - tree, wig - tree, or 

Venetian sumach 
Roses 

Kilmarnock weeping willow 
Skimmia 

piraea 

Lilac 
Tamarisk 
Golden-leaved yew 
Irish yew 
New Zealand speed well 

Snowball-tree 
Laurustinus 
Bush honeysuckle 

" Adam's needle 

Botanical Xame. 

Deutzia cnnata 
Euonymit8 japonicuN 
Forsythia su.~ensa 
Hedera Helix arborescen.~ 
Hedysarurn multi)uuum 
1-Iydrangea paniculata. 
llex Aquifoliu;n 
J asmimun humilr:. 
Juniper1l8 virginiana, etc. 
Kerria japonica 
Olem·ia Haastii'. 
Philadelphus coronarin.s 
Prunus Pis8a;·di 

friloba 
Pyru:>. floribunda 

japonica 
Rhododendro11, many kinds 
Ribes flavum 

,, sanguinemn van~. 
Rlws cotintt8 

Ro1>a, seYeral species and many 
varieties 

Salix Cap1·ea penclula 
Skimmia japon ica 
Spiraea A itchi.~oni 

lindleyana 
pr1mifolia 
Th1111berui 

Syrinua 1·ulyaris 
Tarnm·ix gallica 
Taxus baccata aw·ea 

,, ,, fa8tigiata 
Ve;·onica tpeciosa 

,, Tra1·er8ii, etc. 
Vibnmwn Op11l11sflore pleuo 

Tinus 
Weigela (Diervilla) amabilis 

rosea 
Yucca gloriosa 
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Fig. 64.-Mountain Clematis or Virgin's Bower (Clematis montana). 
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(G) CLIMBING AND OTHER PLANTS (FOR WALLS, 

PORCHES, OR TRELLIS WORK). 

1. Woody Climbers :-

Common Name. 

Self - clinging Virginian 
creeper 

Dutchman's pipe 
Virgin's bower 
J ackman's clematis 
Mountain ,, 
Small-leaved cotoneaster 
Fire thorn 

Tassel-bush 
Ivy 
Yellow jessamine 
Sweet jessarnine 
Woodbine Honeysuckle 
Perfoliate honeysuckle 
Passion-flower 
Climbing buckwheat 
Japanese quince 

Ayrshire rose 
Crimson Rambler 
Dorothy Perkins 
Carmine Pillar 
Gloire de Dijon 
Polyantha rose, etc. 
Aglaia rose 
Waltham Rambler rose 
Climbing solanurn 

Trumpet-flower 

Purple-leaved vine 
Coignet vine 
Grape-flower vine or Chinese 

kidney bean tree 

Botanical Name, 

Ampelopsis Veitchii 

A ristolochict Sipho 
Clematis Flammiilct 

Jackmani 
,, nwntana (Fig. o±) 

Cotoneaster microphylla 
Crataegus Pyracantha 

var. Laelandi 
Garrya ellipticct 
Hedera Heli.l; in variety 
Jasminum muliflorwn 

officinale 
Lonicera Periclyinenwn 

, , Caprifoliwn 
Pas iflora, coerulea 
Polygonuni Baldschwinicum 
Pyru,s Japonica ( syn. Cydonia 

Japonirn) 

Rosa, several species and 
varieties 

Solanmn Jasminoide8 (in the 
south of England) 

Tecoma 'radican8 (in the south 
of England) ~ 

Vitis vinife'ra pmpurea 
Vitis Coignetiae 
Wi:5taria chinensil5 
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2. Herbaceous climbe1·s :-

Common Name. 

Ornamental gourds 
Chilian glory-flower 
Japanese hop 
Common hop 
Everlasting pea 
Broad-leaved pea 
Sweet pea 
Canary creeper 

Nasturtium or Indian cress 
Flame-flower 
Tuberous-rooted nasturtium 

Botanical Name. 

Oucurbita sp. 
Eccremocarpus scaber 
Hitmulus japonicus 

Lupuli1s 
Lathyrus qrandiflorus 

latifolius 
odo'ratus 

Tropcteolwn canariense ( T. 
aditncum) 

Troptteolitm majits 
specioi;wn 
tuberoswn 

(H ) PLANTS SUITABLE FOR PROVIDING OuT FLOWERS 

OR FoLIAGE FOR Ho~rn DECORATION, OR FOR 

MARKET PURPOSES. 

1. Annuals and Biennials:­
China aster 
Coreopsis 
Cornflower 
Gaillardia 
Gypsophila elegans 
Iceland poppy 
Mignonette 
Scabious 
Statice 
Stocks 
Sweet pea 
V\T allflower 

2. Herbaceous Perennials (incliiding bulbous plants, etc.):­
Arum lily 
Carnation 
Chrysanthemum 
Dahlia 
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S. G. 14 
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Gladiolus 
Gypsophila paniculata 
Hyacinth 
Iris (Spanish and English) 
Lily-of-the-valley 
Large ox-eye daisy (Chrysanthemum maximitm) 
Marguerite ( · BroitSsonetti) 
Paris daisy ( frutescens) 
Pyrethrum ( ro.sewn) 
Pink 
Narcissus 
Tulip 
Tuberose 

3. Foliage Plants:-

(a) Leaves of Berberis, Epimedium, Galax, ivy, myrtle, striped 
grass, beech, scarlet oak, etc. 

(b) Fronds of maidenhair fern. 
(c) Trailing shoots of Asparagus medeoloides (Myrsiphyllmn 

asparagoides), so-called "smilax." 

(I) PLANTS SUITABLE FOR SHADY PLACES. 

Shrubs:-

Common Name. 

Japanese laurel 
Holly-leaved barberry 
Spurge laurel 
Shallon or salal 
Tutsan 
St. John's-wort or Rose of 

Sharon 
St. John's-wort 
Butchers' broom 

Herbaceons and BulboitS Plants:­
Monkshood 
Bane berry 
Bugle 

Botanical Name. 

A iteuba japonica 
Berberis Aquifolium 
Daphne Laureola 
Gaultheria Shallon 
Hypericum Androsaemurn 

calycinitm 

hircinmn 
R1LScus aculeatitS 

A conitum N apelhts 
A ctaea spicata 
Ajuga reptans 
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Common Name. 

Apennine anemone 
Wood 
Lords-and-ladies 
Asarabacca 
Woodruff 
Masterwort 
Deadly nightshade, or Bella-

donna 
Broad-leaved bellflower 
Coral-wart or tooth-cress 
Lily-of-the-valley 
Yellow corydalis 
Crocus 
Ivy-leaved cyclamen 
Foxglove 
Leopard's-bane 
Rose-bay willow-herb 
Barrenwort 
\Vinter aconite 
Dusky cranesbill 
Meadow 
Wood 
Lent rose 
Glad wyn iris 
Yellow archangel 

potted dead-nettle 
Turk's-cap lily 
Creeping Jenny 
May lily 
Welsh poppy 
Forget-me-not 
Sweet Cicely 
Jonquil 
Pheasant's-eye narcissus 
Daffodil 
Wood sorrel 
Solomon's seal 
Primrose 
Lungwort 
Fair-maids-of-France 

Botanical Name. 

Anemone apennina 
, , nemo1·osa 

Arllm maculaturn 
Asanim europaenm 
Asperula odorata 
Astrantia major 
Atropa Belladonna 

Carnpanula latijolia 
Cardamine bulbifera 
Convallaria majalis 
Corydalis lutea 
Crocus aureu8, C. vernus, etc. 
Cyclamen liederaefoliwn 
Digitalis purpm·ea 
Doronicum plantagineum, etc. 
Epilobiwn angustifolium 
Epimedimn pinnatwn 
Eranthis hyemalis 
Geranium phae1un 

pratense 
sylvaticwn 

Hellebonl8 orientali8 
b·is foetidi;;sima 
Lamium Galeobdolon 

" 
rnaculatmn 

Lilinm JJI artagon 
Lysimachia Nummularia 
JJ[ aianthernum Convallai·ia 
JJieconopsis carnbrica 
M yosotis sylvatica 
JJfyrrhis odorata 
Narcissus Jonquilla 

Poetic us 
Pse 11do-11arcissu.q 

Oxalis Acetose1la 
Polygonatwrn m1tltiftonun 
Prirnula v11lgari8 
P1tlmonaria ojjicinalis 
Ranunculu8 aconitijoliu8 
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Common Name. 

Mossy saxifrage 
Umbrella-plant 
Round-leaved saxifrage 
London pride 
Bluebell or wood hyctcinth 
Meadow-sweet goat's-!Jeard 
Bohemian comfrey 
Foam-flower 
Globe-flower 
Larger periwinkle 
Lesser 
Violet 

Botanical Name. 

Saxifraga hypnoides 
peltata 
rotundifolia 
wnbrosa 

Scilla mttans (festaliN} 
Spiraea Arzmcus 
Symphytwn bohernicmn 
Tiarella cordifolia 
Trollius europae11s 
Vinca major 

rninor 
Viola oclorntci 

(J ) PLANTS SUITABLE FOR EDGINGS OF FLOWE R 

BoR oERS, ETC. 

CommonJName. 

Red-leaved bugle 
Double-flowered Alpine rock-

cress 
Sea pink or thrift 
Dwarf box 

Botanical Xame. 

Ajuga reptans rubra 
A rabis alpina flore plena 

A rmel·ia rnaritima 
Buxus emper1;irens nanri 
Campanula pwnila 

- ;J,. 

Dwarf bellflower 
Bieberstein's snow-in-summer 
Snow-in-summer 

Cera~tinm Biebersteinii (Fig. fi()) 

Variegated cocksfoot-grass 
Garden pink 
Maiden pink 
\Vinter heath 
Dwarf or creeping spindle-

tree 
Sea-green fescue 
Evergreen candytuf t 
Poor-man's orchid 
Golden-leaved dead-nettle 
Rock foil 
Mossy saxifrage 
London pride 

tornento" um 
Dactyli.s r;lomemta varieµata 
Dia11t /ms plumarius 

" deltoides 
Erica carnea 
Euonynws radica118 1·a1·ir>gcttrt 

Festuca glauca 
flJeris sempen·irens 
Iris pmnila, etc. 
Lamimn maculatmn ct11re111n 
Saxifraga hi·rta 

hypnoides 
mnbrosa 
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Common Name. 

White stoneorop 
Grey 
Rock 
Lamb's-ears 
Crimson thyme 
Golden-leaved valerian 
Rock speedwell 
Viola or tufted pausy 

Botnnioal Niinie. 

Sedwn album 
gla11cwm 
1·upest1·e 

Stachys lcmata 
Thymus Se1pyllwn coccineuni 
Valeriana, Phu aurea 
Veronica rupestri . . 
Viola 

Fig. 66.-Snow-in-summer (Cerastium Biebersteinii). 

(X ) PLANTS FOR HONEY BEES. 

In districts where bee-keeping is carried on, the follow­
ing list of plants will be found useful : -

Asparagus 
Bo rage 
Broad bean 

Broom 
Candytuft 
Cerinthe 
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Clarkia 
Clover 
Collinsia 
Common ivy 
Cornflower 
Douglas's beefl.ower 
Gilia 
Godetia 
Ground ivy 
Heather 
Hyssop 
Italian alkanet 
Lime-tree 
Lupin 
Magnolia 
Malope 
Marjoram 

Mignonette 
Nasturtium 
Rock-cress 
Sage 
Salvia 
Scabious 
Snowdrop 
Sunflower 
Sweet alyssum 
Thyme 
Vetch 
Violet 
Wall:fl.ower 
Winter aconite 
Wistaria 
Fruit trees and bushes 

of all kinds 



CHAPTER XVI. 

BEDDING OUT. 

Summer Bedding .-Certain beds and borders in our 
flower gardens and public parks are planted each year with 
plants which are capable of keeping up a display of flowers 
or foliage during the summer and early autumn, until frost 
comes and destroys them. 

Grouping in bold masses of one colour or kind of plant 
is more effective than dotting single plants here and there 
or planting a very large number of kinds in a single bed. 

It is important that the beds be deeply dug and liberally 
manured. The plants should be grown on strongly and 
gradually hardened off before planting out. This latter 
operation must be carefully performed and a good watering 
given if the weather is dry. A top-dressing of well-rotted 
manure, leaf-mould, or spent hops will help the plants to 
become established and the ground will be kept cool and 
moist during the summer. All weeds, dead leaves, and 
flowers must be removed and the plants neatly tied to 
sticks where necessary. 

Spring and Winter Bedding.-It is the practice in 
many gardens to fill the flower beds with suitable plants 
for the winter and spring months. The success of this 
system, however, depends on locality, the kind of soil, and 
the amount of shelter provided for the garden. 

After the summer flowers are over or have been spoiled 
by frost they may be removed and the beds manured, dug, 
and levelled for planting. 

The following are some of the plants used for spring 
bedding:-
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Bulbous plants, corms, etc.:-
Winter aconite ( Eranthis hyemalis). 
Crocus, snowdrops, Siberian squills ( S cilla). 
Glory-of-the-snow (Ohionodoxa), tulips, hyacinths. 
Daffodils, Spanish Iris. 

Biennial flowering plants :-
Wallflowers, snapdragons (Antirrhinum), not hardy 

in all districts. 
Drooping catchfly (Silene pendula). 
Forget-me-not (Myosotis alpestris, M. dissitijlora, etc.). 
Double daisies (Bellis). 
Violas and pansies. 

Early-flowering perennial plants :-

White rock-cress (Arabis), single, double, and varie-
gated kinds. 

Aubrietia. 
Madwort or gold dust (Alyssum saxatile). 
Rockfoil (Saxifraga hirta, S. n/11pnoides, S. Rhei, etc.). 
Phlox amoena. 
Candytuft (Iberis sempervirens ). 
Primroses, polyanthuses. 
Snow-in-summer ( Oerastiu1n tomentosum, and 0. 

Biebersteinii, Fig. 66). 
Lamb's-ears (Stachys lanata). 
Golden-leaved valerian (Valeriana Phu aurea). 
Stone-crop (Sedum, several kinds). 

Dwarf evergreen shrubs, too, are sometimes used for fur­
nishing the beds during winter, then lifted and replanted 
in the reserve garden during summer. Certain kinds are 
kept in large pots, as they resent being lifted twice in a 
year. 

The following are examples of shrubs employed for the 
above purpose:-

Aucuba, box, cypress, heather (Erica herbacea), junipers, 
Mahonia, Skimmia, Veronica, golden privet, Cotoneaster, 
Retinospora, dwarf tree ivies. 
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LISTS OF BEDDING PLANTS, 

(1) Flowering plants :­
Ageratum. 
A maranthus caudatus (Love-lies-bleeding). 
Begonia sempeijforens. 

tuberosa. 
China aster (Oallistephus). 
Calceolaria amplexica11lis. 

Golden Gem. 
Prince of Orange. 

Oanna indica (Indian shot). 
Ohrysanthernnm Broussonetti (marguerite). 

frutescens (Paris daisy). 
Dahlia in variety. 
Dianthns chinensis (Indian pink). 
Fuchsia in variety. 
Heliotrope. 
Lobelia cardinalis (scarlet lobelia). 

speciosa (blue lobelia). 
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African marigold (Tagetes erecta). 
French marigold (Tagetes patiila). 
Mimulus Harrisonii. 

,, luteits (musk). 
N erne8ia strumosa. 
Nicotiana a.ffinis (sweet-scented tobacco). 

,, Sanderae (Sander's hybrid tobacco). 
Pansy. 
Papaver nudicaule (Iceland poppy). 
P elargonimn (geranium) zonale of sorts. 

tricolor varieties. 
variegated varieties. 
ivy-leaved varieties. 

Pentstemon. 
Petunia (Fig. 67). 
Phlox Drnmrnondii. 
Salvia patens. 

splendens. 
Tropaeolwn majits (nasturtium). 

rninits (dwarf nasturtium). 
Stocks (ltfatthiola) 
Verbena of sorts. 
Viola of sorts. 

(2) Oma mental foliage plants for sub-tropical bedding:­
Oanna indica (Indian shot). 
Cannabis sativa (hemp). 
Eucalyptus Globulus. 
Maize (Indian corn). 
Melianthus major. 
Musa Ensete. 
Palms of sorts. 
Solaniim atropurpiireiim. 

citrullif olium. 
Damrnanianum. 
giga74teum. 
laciniatum. 
marginatum. 
pyracanthurn. 

" robusturn. 
Wigandia: ca'racasana. 
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(3) Dwa1f foliage plants used for bedding :-

Alternanthera of sorts. 
Beet (ornamental-leaved). 
Oentaurea ragu,sina. 
Oerastiitm Biebersteinii (Fig. 66). 

" 
tomentoswn. 

Oineraria maritima. 
Dactylis glomerata elegantissima. 
Echeveria ecunda glauca. 
Gazania splendens. 
Herniaria glabra. 
Iresine Herbstii. 

" 
Lindenii. 

.Llf esembryanthenwrn cordifoliwn variegatnm. 
,, crystallimmi (ice-plant). 

Spergula pilifera aurea. 
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CHAPTEH X VII. 

WINDOW GARDENING. 

Window Gardens,-Many tender or greenhouse plants 
may be successfully cultivated in windows. Magnificent 
specimens are sometimes seen, and a window well filled 
with healthy plants reflects to a certain extent the character 
of the inmates. 

Window plants for their successful culture require 
fresh air, light, moisture, suitable soil, clean pots, and 
some attention to keep the leaves free from dust, etc. 

Soil for pot plants.-Di:fferent kinds of plants will 
require different mixtures of soil, and the would-be 
cultivator will require to have on hand some :fibrous, 
turfy loam, leaf-mould, peat, sand, cocoa-nut :fibre, and 
perhaps a little well-decayed manure or artificial fertiliser. 
The latter may with advantage be used for pot plants. 

Mixture of soil suitable for flowering plants, foliage 
plants, and palms:-

Turfy loam ... 
Leaf-mould 
Sand 

Mixture for heaths and ferns:­

Turfy loam, free from lime 
Leaf-mould 
Peat 
Sand 
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3 parts 
1 part 
1 part 

2 parts 
1 part 
1 part 
1 part 
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Mixture for cacti and other succulent plants :-

Turfy loam... 2 parts 
Old plaster or mortar rubble 1 part 
Sand 1 part 
Dried cow manure... 1 part 

N OTE.-The exact proportions of these will depend on 
the loam, which is the principal ingredient in potting 
mixtures; the heavier the loam the more sand and leaf 
mould will it require to lighten it. 

Mani1,res for window plants.-Any of the well-known 
patent or proprietary manures may be used for pot plants, 
a teaspoonful to each plant or the same quantity clissolved 
in a gallon of water, or a liquid manure may be made by 
dissolving l lb. guano in 16 gallons of water; or one peck 
of sheep or horse manure and 1 peck of soot to 30 gallons 
of water. Manure for pot plants in whatever form used 
should be given with judgment and care, and only when 
really required, e.g. plants when pot bound, coming into 
flower, or when in active growth. 

Pots and potting.-The pots should be clean, but when 
new and very dry they should be soaked in a pail of water 
and allowed to drain again before using. Never use damp 
or dirty pots, or re-pot a plant that is very wet or very dry. 
Good drainage may be provided by placing pieces of 
broken pots (crocks) at the bottom and covering them 
.with moss, half decayed leaves, or rough portions of the 
potting compost. The soil should be thoroughly mixed 
and the plants potted firmly. In potting bulbs the pots 
should be half filled with the compost, the bulbs placed in 
position and then covered with more soil. The pots may 
then be covered with ashes or cocoanut fibre for a few 
weeks. This encourages root action, and then the bulbs, 
when brought into the house, greenhouse, or frame, will 
flower more satisfactorily. 

Bulbs in cocoanid fibre.-Various kinds of bulbs and 
corms, e.g. hyacinths, daffodils, tulips, crocus, etc., may 
be grown in ornamental bowls without soil or drainage 
(Fig. 68). A suitable mixture consists of cocoanut fibre 
8 parts, charcoal 1 part, and crushed oyster shells or old 
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mortar rubble 1 part. These should be well mixed and 
made quite damp, but the fibre must not be at all sticky, 
nor indeed allow of any water being squeezed out. Fill 
the bowls with the prepared fibre, placing the bulbs so that 
their tops show, afterwards pressing the fibre firmly round 
them. The bowls may then be placed out of doors and 

Fig. 68.-Snowdrops grown in Fibre. 

covered with cocoa-nut :6.bre or ashes, or they may be 
placed in a dark room or cupboard for several weeks to 
encourage root action, after which they may be assigned 
to their flowering position. The fibre should be kept 
uniformly moist, but on no account over water or the 
roots will rot. Good results may also be obtained by 
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using shingle or sand instead of fibre. Fibre mixed 
ready for planting may now be obtained from nearly all 
seedsmen. 

Hyacinths in glasses of various designs.-The glasses 
should be filled with water until it barely touches the 
base of the bulb. Place them in a dark cupboard or cellar 
of moderate temperature and add water as it evaporates. 
In three or four weeks' time, when the roots have grown 
some inches in length, the glasses may be brought into a 
subdued light and kept there until the leaves assume a 
greenish colour. Change the water every fortnight, 
adding at the same time a little salt and a piece of 
charcoal to each glass. 

Watering.-Rain (soft) water slightly warm is best for 
indoor plants. Water should only be given when 
necessary; this may be ascertained by the appearance and 
touch of the soil, or by giving the pot a tap with the 
knuckles or a piece of stick. If the pot gives a clear or 
hollow sound then water is required. In applying water 
to pot plants it is advisable to give a good soaking, and 
the pots may, if necessary, be immersed in a pail of tepid 
water. 

Fresh afr is beneficial to plants, but cold draughts 
should be guarded against, as chills are harmful. The 
plants may be placed out of doors occasionally, especially 
during a gentle rain, which will refresh and cleanse the 
leaves. 

Light is essential to a sturdy growth and proper develop­
ment of flower. They should be given as much light as 
they can bear without injuring the foliage. 

Cleanliness is also very important; the plants should be 
kept as free from dust as possible. The leaves may be 
lightly sponged with soapy water when dust or insects are 
in evidence or the plants may be syringed when not in full 
flower. Greenfly, red spider, and thrips may be got rid of 
by dipping the plant in, or syringing with, a mixture of 
2 oz. soft soap or 2 oz. washing soda to a gallon of water. 
Scale insects and dust on the leaves may be removed by 
sponging with soapy water. All dead and decaying leaves 
and flowers should be removed as they appear. 
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(A) SUITABLE FLOWERING PLANTS FOR WINDOWS 

(INSIDE). 

Common Name. 

African lily 
Belladonna lily 
J acobaean lily 
Spotted-leaved begonia 
Royal begonia 
Ever-flowering begonia 
Tuberous begonia 
Ligurian harebell or bellflower 
Sow bread 
Bridal wreath 
Fuchsia 
Hyacinth 
Creeping Jenny or moneywort 
Musk 
Jonquil 
Lent lily or daffodil 
Sacred lily 
Bermuda buttercup 
Show or fancy pelargonium 
Ivy-leaved pelargonium 
Zonal pelargonium (geranium) 
Arum lily or lily-of-the-Nile 
Japanese meadow-sweet 
Scarborough lily 

Botanical Name. 

Agapanthus itmbellatitB 
A rnaryllis Belladonna 

, , f ormosissima 
Begonia niaculata 

Rex 
semper.florens 
tuberosa 

Gampanula isophylla 
Cyclamen persicum 
Francoa ramosa 
Fuchsia sp. 
Hyacinthus orientali' 
Lysimachia Nummularia 
lfiimulitS moschatus 
Narcissus J onquilla 

Pseudo-narci8sus 

" 
Tazetta 

Oxalis cwrnosa 
Pelargoniimi grandi.flormn 

peltatum 
,, zonale 

Richardia ajricana 
Spiraea japonica 
Vallota purpurea 

(B ) FOLIAGE PLANTS FOR WINDOWS (INSIDE). 

Common ame. 

Acacia 
Chinese paper-plant 
Norfolk Island pine 
Sprenger's asparagus 
Parlour palm 
Variegated parlour palm 
Variegated sedge 

Botanical Name. 

Acacia lophantha 
A ralia Sieboldii 
A raucaria excelsa 
Asparagus Sprengeri 
Aspidistra litrida 

,, ,, variegat a 
Carex japonica varieyata 
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Palms (several kinds) 

Dracaena 

Eucalyptus-plant 
Indiarubber-plant 
Club-grass 
Variegated ground ivy 
Snake's-beard 

Purple wood-sorrel or sham­
rock 

Oak-leaved or scented-leaved 
pelargoniums 

Iother of thousands, wander­
ing Jew, or Aaron's beard 

Siebold's stonecrop 
Striped spiderwort 

{
Cocos, K entia, Latania, A reca, 

etc. 
Dracaena ( Cordyline) austral is 

indivisa 
Eucalyptus GlobuliUJ 
Ficus elastica 
Isolepis gracilis 
Nepeta Glechoma va'riegata 
Ophiopogon }aponicus variega-

tus 
Oxalis corniculata atropur­

p1irea 
Pelargoniwn sp. 

Saxifraga sarmentosa 

Sedwn Sieboldii variegata 
Tradescantia zebrina, etc. 

( C) CACTACEous AND OTHER SuccULENT PLANTS FOR 

WINDOWS (INSIDE).* 

Agave, several kinds. 
Aloe, ,, ,, 
Cereus Englemanni. 

Fendleri. 
flagelliformis (rat's-tail cactus). 

Cotyledon, several kinds. 
Crassula coccinea. 
Echinocactus glaucus. 

" Pentland i. 
Epiphylliim, several kinds. 
Gasteria, 
Haworthia, 

* These, owing to their succulent nature and smooth leaves, are 
particularly suitable for schoolroom windows as they withstand 
dust and long periods of drought better than other groups of 
plants. 

S. G. 15 
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J(ala11choe, several kinds. 
Kleinia, 
M amillaria, , , 
fiiesembryanthenwm (fig marigold), several kinds. 
Opw1tia (prickly pear), several kinds. 
Phyllocaclus, several kinds. 
Rochea, 

(D) FERNS FOR WINDOWS (INSIDE). 

Common "Tame. 

Maidenhair-fern 
Holly-fern 

Bulbiferous spleenwort 
Sea splecnwort 
Lady-fern 
Hare's-foot fern 

Welsh polypody 

Hard holly-fern 

Ribbon-fern 
Crested ribbon-fern 

Window Boxes. 

Botanical Name. 

Adiantum cuneatwn 
Aspidiwn falcatum ( Cydo­

mium falcatwn) 
..:1spleninm b11lbifei'111n 

marimnn 
Athyriwn Filix:foemina 
Darnllin ca11a1·iensis 
Lomaria gibba 
Polypodiwn 't:idgare cwnln·i­

cum 
Polystichmn aculeatwn 
Pteris cretica 

vm·iegata 
serrulata 

cri1Jtata 
trenwla 

Window boxes for the cultivnition of plant8 are easily 
made by a handy man, or a joiner would supply them c.it a 
cheap mite. They are made to fit the window-sill, and 
consist of deal or teak boards 9 inches wide, nailed together, 
and having holes at the bottom for providing drainage. 
The boxes may be pa.intecl to improve their appearance and 
to preserve the wood, or pieces of virgin cork, or strips of 
wood aincl bark of birch or other rough-Larked trees as in 
Figs. 69 and 70, may be nailed on the front of the boxes 
to give them a rustic appearance. 
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Fig. <i!J.-A Rustic Window Box ready for planting. 

Fig. 70.-Window Box with Summer Flowers. 
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The boxes should be :filled with a good mixture of loam, 
leaf-mould, and sand, in which to insert the various kinds 
of flowers or foliage plants. The kincl of plants will 
depend on season, locality, and aspect of the window. For 
winter effect the boxes may be planted with some of the 
dwarf hardy shrubs mentioned on another page, or winter 
aconites, snowdrops, Siberian squills, or glory-of-the-snow 
may be used, with a ground-work of mossy saxifrage or 
Aubrietia, and trails of small-leaved ivy to hang over the 
front of the boxes. 

For beautifying the boxes in spring, tulips, hyacinths, 
crocus, forget-me-nots, white arabis, London pride, or 
wallflowers may be planted. 

The window box in summer should have a fresh supply 
of soil, and then be planted with some popular bedding 
plants such as geranium, Petunia, Verbena, marguerite, 
Begonia, Fuchsia, Lobelia, ground ivy, Asparagus Sp'rengeri, 
or creeping Jenny. The plants should be carefully hardened 
off before being placed in the boxes, or they may be planted 
and established in the boxes before the latter are placed in 
their permanent position. 

It is a good. plan to have duplicate window boxes which 
can be planted in readiness for replacing those that have 
become shabby. 

(E ) PLANTS FOR WIND OW BOXES IN 8Ul\Il\1ER 

(OUTSIDE). 

A8parart118 Sprengeri. 
China aster. 
Tuberous begonia. 
Calceolaria. 
Canary creeper. 
Creeping Jenny. 
Fuchsia. 
Variegated ground ivy. 
Heliotrope or cherry pie. 
Blue lobelia. 
Marguerite or Pari( daisy. 
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Mignonette. 
Musk. 
Nasturtium or Iu<lian cress (Tropaeolum). 
Pelargonium (geranium). 
Petunia (Fig. ()/). 
l\Iossy saxifrage. 
Stocks. 
Verbena. 
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(F ) PLANTS FOR WIND OW BOXES IN WINTER AND 

SPRING (OUTSIDE). 

Common ~ame. 

Rock madwort or gold-dust 
\Vhite rock-cress 
Double-flowered rock-cress 
Purple rock-cress 
Reel daisies 
vV allflower 
Glory-of-the-i:.:now 
Crocus 
\Vinter aconite 
Snowdrop 
Ivy (small-le::wecl sorts) 
Hyacinth 
Grape hyacinth 
Forget-me-not 
Pheasant's-eye or poet's nar-

cissus 
Lent lily or daffodil 
Auricula 
Polyanthus 
Primrose 
Mossy saxifrage 
London pride 
Siberian squill · 
Tulip 
Small-leaved periwinkle 

Botanical Name. 

Aly.<Jsum saxatile 
Arabis albida 

flore plena 
A nbrietia deltoidw 
Belli8 perenni8 
Chefranthns Ch('iri 
Chionodoxa Lncitiae 
Croc118 aurcus, C. vcrn118, etc. 
Eranthi.,, hyemrr.lis 
Ualantlws nii·ali8, etc. 
Hedera Heli..<~ vars. 
IIyacinthu8 orientali8 
.;d.fn8ca1·i 1·accmo8/!Jn 
JJ[ yosotis sp . 

.J..Yarci881l8 Poeticw". 

Pse11do-narci88ll8 
Primula A w·icula 

variabilis 
vulr1a1·is 

Saxifraga hypnoides 
wnbro.qa 

Scilla sibirica 
Tulipa sp. 
Vinca minor 
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(G) J)wALtl!' Smwns FOlt W1NDOW Boxt<Js IN \Vu ·rim 

(OUTSIDE). 

Common Tame. 

Japanese hwrel 
Dwarf cypresses 
Japanese spindle-tree 

Botanical Xame. 

A 11cuba japoni'ca 
C111HeS81l8 and Reti1108po1·a ·"'P 
Enonymws japonic118 var. pnl-

chellus 
Dwarf or creeping spindle- Enonynws radicans variegata 

tree 
Dwarf tree ivies of sorts 
Dwarf junipers 
Skimmia 
Arbor-vitae 
Shrubby speedwell 

llr:dera Ilelix arborea 
J1l!1iper11s sp. 
Skimmia japonica 
Thuja occidentalis vars. 
Veronica Trai-erNii 
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THE PROPAGATION OR MULTIPLICATION 

OF PLANTS. 

Plant propagation is one of the most important and 
interesting phases of gardening, but, to be successful, 
patience, skill, method in working, and a genuine love for 
the work are necessary. Everything required, such as 
pots, crocks, soil, glass, etc., must be sweet arnl clean. In 
large private gardens, public parks, botanic gardens, and 
nurseries, enormous quantities of plants are required to 
lll(>et the demand for bedding out, and to supply the needs 
of the public. A great deal of skill an<l ingenuity has 
sometimes to be exercised to propagate novelties and rare 
plants, or such as are difficult to propagate by seeds or 
cuttings. 

There are several methods by which plants may be pro­
pagated, and where, for some reason or other, one method 
fail another is tried until success is atta,inec1. The follow­
ing are some of the methods practised: Seed sowing, 
cuttings of stem or root, leaves, buds (eyes), layering, 
inarching, budding, grafting, division of root stock, suckers, 
off sets, runners, tubers, bulbs, and corms. 

We will now consider these methods separately. 

Seeds.-Nearlyall cultivated plants produce seecl, which, 
when ripe, may be collected, dried, and sown at the proper 
season, or when likely to succeed according to the conveni­
ences at our disposa,l for their successful germination. In 
a, state of nature seeds, when ripe, fall to the groun<l or 
are carried to places more or less distant by various agents, 
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such as wind, animals, and streams, or by various explo­
sive arrangements of the fruits which throw the seeds in 
all directions. 

Raising plants from seed is the easiest, most expeditious, 
and most natural method of plant propagation, and may be 
resorted to in the case of all seed-bearing plants found in 
a state of nature. All cereals and other common farm 
crops-grasses, clovers, turnips, mangels-kitchen garden 
vegetables of annual or biennial duration, and also many 
kinds of popular garden flowers-annuals and biennials, 
such as sweet peas, forget-me-nots, stocks, asters, wallflowers, 
etc.-may be raised from seed. 

The reason why these cultivated and improved varieties 
come practically true to their respective sorts is that a 
very rigid process of selection and elimination of inferior 
individuals, or " rogues " as they are generally termed, has 
been practised until the variety has become fixed and 
breeds true. 

There are many popular plants of garden origin with 
variegated leaves, double flowers, etc., which do not come 
true from seeds; therefore some other method-cuttings, 
budding, layering, etc.-has to be employed to obtain 
large supplies true to name. Examples: Apples, pears, 
strawberries, variegated plants generally, roses, carnations, 
violas, pansies, pelargoniums, etc. Some of these plants 
require years from seed before they reach the fruiting 
stage, consequently it would take many years to fix these 
varieties by the ordinary selective and re-selective process. 
The Mendelian system of plant breeding, when applied to 
fruit and other plants obtained by cross breeding, may 
result in varieties which will come true to name, so the 
time may not be far distant when by means of seeds we 
may be able to increase such plants as apples, pears, 
plums, etc., and also such .florists' flowers as roses, chrys­
anthemums, etc., which at present do not come true from 
seeds. 

Germination depends on the presence of moisture, air, and 
warmth. Some seeds, such as those of tropical and sub­
tropical plants, e.g. Lobelia, Oalceolaria, Begonia, Petunia, 
balsams, etc., require a great amount of heat. Seeds of 
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plants of cold and temperate regions, however, easily ger­
minate when sown in the open, e.g. farm crqps, vegetable 
crops, hardy flowers, trees, and shrubs . 

.As a rule seeds to be raised under glass should be sown 
thinly, covered carefully according to the size of the seed, 
watered, and then kept slightly shaded and moist until 
germination has taken place. The seedlings may be pricked 
off in boxes, pans, or pots when large enough to handle, 
and as soon as established placed near the glass to induce 
firm, sturdy, short-jointed growth. .A compost of light 
soil-loam, peat or leaf-mould, and sand-maybe used for 
seed sowing. Directions for sowing seed out of doors are 
given under "soil operations," page 89. 

The seeds of some plants will retain their vitality for a 
number of years, but vitality gradually decreases with age. 
Cereals, turnips, etc., keep good from 5 to 10 years; the 
seeds of charlock, runch or wild radish, and a few other 
plants retain their vitality in the soil for many years, and 
when old pastures are ploughed or dug over many weeds 
will appear owing to the seeds having been brought under 
the influence of the air, thus causing them to germinate. 
The seeds of bulbous plants, water plants, gentians, 
Primulas, etc., are best sown as soon as practicable after 
ripening. On the other hand, the seeds of cucumbers, 
melons, and vegetable marrows are said to produce better 
plants if kept two or three years. The seeds of some 
leguminous plants require to be soaked in hot water, and 
others slightly filed, before sowing. Some seeds require a 
period of one to two years to germinate, whilst two or 
three days will suffice for others. 

The germination of seeds may be hastened by watering 
them with a sloo solution of formic acid at a tempera­
ture of 25° to 30° Centigrade. Moist earth from an ant­
hill also hastens germination. .A weak solution of ammonia, 
potash, or soda will quicken germination. 

Cuttings.-In this case portions of t~e plant are r~mov~d 
and carefully prepared for insertion m sandy s01l; t~1s 
is another easy and common method of plant propaga~1on 
whereby large quantities of plants may be prepared ma 
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Fig. 71.-Propagation of Geraniums. 

(A) A cutting properly prepared. (B) A cutting showing the callused bnse. 
(0) The same well rooted. 
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short space of time. By this system varieties are kept true 
to the parent plant, ttnd it is therefore largely used for the 
propagation of (1) phmts tlrn,t do not, a8 tt rule, come true 
from seed, (2) plants which do not seed freely, or (3) plants 
which grow slowly from seed. 

1rhere are several methods of making cuttings. Soft 
wooded or leafy cuttings should be cut below a joint and 
the lower leaves and all flowers or flower buds removed. 
Bottom or side growths which have not flowered the first 
year are the most suitable for this purpose. 

Examples of plants which may be treated in this way 
are Pentstemon, geranium (Pelargonium), Fuchsia, Calceo­
la, ·ia, Viola, etc. Cuttings are generally cut below or through 
a joint (node), inserted firmly in clean sandy soil, and kept 
moist and shaded for a time. Most cuttings form a corky 
layer of tissue at the base called a "callus," from which 
roots are emitted. Pinks are sometimes propagated by 
" pipings, '' i.e. the top of the shoots are pulleJ. away from 
the base of the stem by a slight jerk. These are inserted 
at once in pots or boxes, or on a sheltered border, and pro­
tected by means of lrnndlights or bell glasses. 

Some plants lose moisture from their leaves more rapidly 
than others. The chief point in striking cuttings is to 
prevent the leaves losing moisture until the roots are 
formed to obtain a supply for the leaves. For this pur­
pose small frames are useJ. or bellglasses with a hole 
through the knob in which cotton-wool can be placed. 

Lecifless or woody stemnied cuttings a,re usually taken 
after the leaves have fallen (October to November). Well 
ripeneJ. shoots of the current year's growth, with or with­
out a" heel," should be selected, inserted deeply outdoors 
( ~· to £ of their length) in soil that is well drained and 
gritty, and the soil firmly trodden to keep the cuttings in 
position. Gooseberries, curmnts, mock orange, flowering 
currant, roses, willows, Spiraeas, etc., may be propagated 
in this manner. 

Buds, i.e. short cuttings of grape vine , Magnolias, 
hollyhocks, double-flowered Lychnis and double-flowered 
rocket, consisting of an eye (bud) with a piece of bark 
and stem attached, require more careful attention and some 
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heat, and should consequently be placed in a warm propa­
gating house. 

Root Cuttings.-Many plants are easily propagated by 
taking a root, cutting it into lengths of 2 to 3 inches, and 
inserting the pieces in sandy soil in a hothouse or frame 
during the autumn or spring. In a short time, according 
to the season, locality, and the kind of plant, young out­
growths (buds) will be formed which will grow into shoots 
with new roots at the base. Some plants difficult to strike 
in the usual way are freely propagated in this manner, e.g. 
Japanese Anemone, Acanthus, plume poppy, Oriental poppy, 
Californian poppy, burning bush (Dictamnus), sea lavender, 
sea holly, globe thistle, Olerodendron, brambles, paeony, 
Gypsophila, tree of heaven, Rh us typhina ( sumach), false 
acacia (Robinia), poplars, plums, seakale, and horse-radish. 

Propagation by leaves.-The leaves of many plants, 
especially those of a thick or succulent nature, may be 
inserted or placed on the surface of sandy soil or cocoanut 
fibre. In due course buds are formed and these in turn 
give rise to roots and stems. Examples of these are 
Begonia, Gloxinia, Achimenes, Crassula, Bryophyllum, 
Saintpaulia, Peperomia, Hoya, Croton, Gesnera, Pelar­
gonium (zonal), india-rubber plant, Stephanotis, Tol?niea 
Menziesii, lady's smock or cuckoo-flower, Ramondia, Eche­
veria, Streptocarpus, and the scaly leaves of many bulbs. 
(See Fig. 72.) 

Layering, i.e. laying or pegging down to the soil a 
shoot of such plants as are difficult to strike from cuttings. 
S.ometimes the portion of the stem in contact with the 
soil is half cut through, notched, ringed, tongued, or twisted 
so as to intercept the downward flow of elaborated sap. 
A "callus" is formed which gives rise to roots and it is to 
be noted that the roots are always produced on the upper 
portion (towards the growing point) of the injured branch. 
The layered shoot is able to draw its nourishment from 
the plant whilst roots are forming. When well rooted the 
shoot may be detached and planted elsewhere. Carnations, 
Rhododendrons, Magnolias, and many other plants may 
be propagated in this manner (Fig. 78, p. 243). 
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Fig. 72.-Propagation of Begonia Rex. (A) Plant in pot. (B) Leaf with ribs marked for cutting on underneath side. 
(C) Leaf laid on pan with resulting plantlets forming. (D) Young plantlet separated and ready for potting. 
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Inarching or grafting by approach. Two plants are 
brought into close c~ntact and a piece of bark cut from 
each. They are then tied together so that the cut surfaces 
will form a union. Vines are sometimes propagated in 
this way. 

Budding.-A bud with a portion of the bark attached 
is taken from a stem and inserted beneath the bark of 
another plant. The union is effected by the growing 
together of the cambium layers of the two barks, which 
readily unite if the operation is performed quickly and 
carefully, and at the proper season (see Figs. 73 and 74). 

(1) (2) (3) 
Fig. 73.-Budding Roses. 

1) Removing the Bud. (2) Bud and Stock prepared: a, b, The incision made in 
the Stock; c, 'l'he Bud with wood removed; d, Upper end of bud not wanted. 
(3) The Bud inserted on the Stock. (4) The final act of tying in the Bml. 

Budding, in many respects, is better than grafting, 
because, no wood being present in the" shield" or" bud" 
used for budding, the union becomes more perfect owing 
to the much larger area, proportionately, of direct contact 
of the two cut smfaces of bud and stock. 

Those plants which do not come true from seeds anLl 
are otherwise difficult to increase by "layering" or by 
"cuttings" are usually "budded" or "grafted." 

Roses, apples, pears, plums, peaches, cherries, and many 
ornamental trees and shrubs are examples of plants pro­
pagated by budding. The operation is usually carried 
out during the months of July and August, and! dull 
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or showery weather is favourable for this work. The 
buds inserted usually remain dormant until the following 
spring, when, in common with the other buds on the plant, 
they burst into growth, and in order that the newly in. 
sertecl bud may have the "lead" the top portion of the 
plant is removed ancl the lower bud suppressecl. 

Fig. 74.-Bndding Standard Briars. The buds are i:;hown inserted 
and tied in. 

There are different methods of budding, such as Shield 
or T budding, square shield budding, flute or tube budding, 
and ring budcling. The first mentioned is the simplest 
and most common methocl, and is performed as follows : 
a shoot of the variety to be propagated is taken when it 
has made good growth and shows buds in the axils of 
the leaves. The leaves are first cut off, leaving a small 
portion of the leaf stalk, then with a sharp knife the 
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bud is sliced off with a portion of the bark and wood 
attached, the wood being removed with the point of the 
knife by a sudden jerk, leaving the bud attached to the 
bark. Should the bud or eye come away with the wood, 
leaving a small depression, then it is useless for budding, 
and another must be tried. 

A good deal of practice is necessary before one can 
become expert in budding and grafting. Having prepared 
the bud it is either placed in water to keep it fresh or 
quickly inserted underneath the bark of the stock to be used. 
This is done by making a T-shaped incision in the bark, 
which is then lifted by the handle of a budding knife and 
the bud forced down, wedge end first, until the whole of 
the bark is underneath that of the stock and lying flat 
against the wood. The bud is kept in position by binding 
with soft string, worsted, or raffia (matting) above and. 
below the actual bud, which must not be shifted or injured 
during the operation. The tie may be loosened later, if 
necessary, when the bud and stock have united. 

Grafting to be successful depends on the same prin­
ciples as in "budding," the chief difference being in the 
length of the shoot used ; in " budding " we take the bud 
only (a branch in embryo), whereas in " grafting " we take 
a portion of a shoot 4 in. to 12 in. in length. Graft­
ing in the open is usually performed in the spring-middle 
of March to middle of May-according to the locality and 
the nature of the season. 

Grafting consists in taking a ripened shoot with several 
buds on it, of last year's growth (this is called a "scion" 
or "graft"), of any apple, pear, l)lum, etc., it is proposed 
to propagate. The top of the shoot is generally removed 
and the base cut in a slanting direction or made wedge­
shaped according to the kind of grafting to be done. The 
" stock " is then prepared in such a manner that the cut 
surfaces, i.e. the young wood and bark of both " stock " 
and" scion," shall come in contact. After the graft has 
been placed in position it is carefully tied by raffia and 
waxed or clayed over to keep the cut surface moist and to 
exclude air and rain until the union or healing up process 
is complete. Success, however, depends on the manner in 
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which the operation is performed, the skill of the operator 
in making sharp clean cuts, etc., and also on the season 
and state of the wea,ther immediately following the in­
sertion of the grafts. The scion and graft must be of near 
relationship and in proper condition, i.e. when the sap is 
adive and growth taking place. 

Fig. 75.-Whip Grafting. 
A, Stock; n, Scion. 

Kinds of grafting. 

Fig. 76.-Rind or Crown Grafting. A, Stock; 
n, Scion or graft ; c, S<.:ions inserted in reaili­
ne~s for tying. 

Whip or splice grafting (Fig. 75) is a common and simple 
method. The top of the stock is cut in a slanting direction 
immediately above a bud if possible. 'I111en a slice is cut 
upwards from the stock, thus removing a piece of bark and 
wood and similarly a piece of the bark and wood of the 
scion is cut so that the two cut surfaces are ~ts equal as 

S.G. 16 
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Fig. 77.-Heading Back and Grafting Cankered Fruit Trees. 
A. Trunk of Tl'ee. (a) Point~ of cutting back cankered branches. (c) Patches 

of Canker Disease. 
B. A Stump with grafts in position, Crown or Rind Grafting. (cl) The 

Stock. (e) Scions or grafts inserted. (f) The ligature used to keep 
the scions from moving. 

C. Scions and ligature clayed in. (g) Stock. (h) Scions. (k) Clay or grafting 
wax used to exclude air from the junction. 
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possible. They are then tied together and treated as re­
commended above. This is the usual method of grafting 
small variega,ted plants, young fruit trees, and other plants 
in which the stock and scion are of about the same 
diameter. 

Crown O't rind grafting is the best method of grafting 
" headed back " old fruit trees with new or better varieties. 
The trees to be operated upon are headed back, i.e. the 
principal branches are sawn off, the stumps made smooth 
by means of a sharp knife or chisel, and two or more 
" grafts " thinned down by means of a sharp knife and 
inserted under the bark. This is made possible by first 
making a slit in the bark as 
shown in Figs. 76 and 77. 

Cleft (Fig. 79), notch (Fig. 
80), saddle and other methods 
of grafting need not be dis­
cussed here. 

Root grafting.-Several 
kinds of plants, e.g. paeony, 
Wistaria, Euonymus, Clema­
tis, Dahlia, etc., may be pro­
pagated by taking pieces of 
the root, washing them, and 
grafting by "cleft" grafting, Fig. 78.-:Method of Layering Shrubs. 
i.e. splitting the upper portion 
of the root, or by "whip" or "splice" grafting, i.e. placing 
the young shoot on one side of the prepared root and tying 
with raffia. When the operation is completed the grafted 
roots must be carefully potted and placed in a frame or 
propagating case. 

Grafting wax and grafting clay .-Some growers 
have a preference for home made grafting clay, others for 
grafting wax or ready made "mastic" obtainable from 
seeds men. 

Grafting clay may be made as follows :-2 parts clay or 
clayey loam and I part cow dung, to which may be added 
a little chopped hay to prevent the clay from cracking and 
falling off. 
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Grafting wax is made as follows :-2 lb. resiu, 1 lb. 
tallow, aml ~ lb. beeswax are melted, well mixed, poured 
into cold water, and then worked with the hand until the 
whole is white and of the consistency of putty. 

Reasons for grafting and budding:-
(1) To work up a stock of plants that do not seed freely, 

Fig. 79.-Cleft Grafting. 

do not come trne to name when raised from seed, or are 
generally difficult to strike by means of cuttings. 

(2) To keep sorts true to name. 
(3) To save time by accelerating fruitfulness. 
( 4) To grow certain varieties · on soils not suited to 

them when on their own roots. 
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(5) Several varieties of apples or pears, etc., may be 
grown on one tree. 

(6) To replace unsuitable kinds (provided they h:.we 
sound stems) by cutting back and then grafting. 

(7) Tall and vigorous growers may be dwarfed by the 
use of restricting or d war:fing stocks. 

(8) To improve 
the form of trained 
trees on walls. 

(9) To improve 
the colour and 
fin, vour of some 
kinds of fruits. 

Suceessful graft­
ing a,ncl budding are 
only possible with 
phmts of near bo­
ta,nical relationship: 
those belonging to 
the same genus will 
generally unite with 
ease. 

Some plants, how­
ever, will thrive 
better upon a species 
of another genus 
than upon a con­
gener. The pear, 
for instance, will 
do better on some 
species of hawthorn 
than upon theapple. 
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Fig. 80.-N'otch Grafting. 

rrhe leaf-bearing Pereskia makes a ettpital stock for 
Epiphyllum. It should be borne in mind that union 
of tis ues is not a proof of affinity, as this can only be 
measured by the thrift, healthfulness, and longevity of 
the scion. 

'ro the popular mind there is something mysterious, 
8omething akin to m<tgic and entirely opposecl to the 
laws of nature in the practice of grafting and budding. 
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And yet we learn that budding was practised by the 
ancients. Vergil, writing about 2,000 years ago, says 
with reference to this:-

"Just in that space a narrow slit we make, 
Then other buds from bearing trees we take ; 
Inserted thus, the wounded rind we close, 
In whose moist womb the admitted infant grows." 

It is also worth noting that the favourite amusements of 
Davicl I. of Scotland were budding a,nd grafting. It is 
remarkable, therefore, that this opinion should hold in these 
times, for the operation itself is very simple and the pro­
cess of union is nothing more than the healing of a 
wound. 

Propagation by division of the rootstock.-This 
applies to the breaking up or division of such tufted 
plants as Michaelmas daisies, phloxes, pyrethrums, Rud­
beckias, ferns, bamboos, and many other plants which lend 
themselves to this method of increasing the stock. 

It is surprising how much better results may be ob­
tained in the size, number, and quality of flowers or even 
foliage when strong growing plants are frequently divided 
instead of being neglected year after year. On the whole, 
the spring is the best time for dividing plants, just as they 
commence growth, as they are then in an active or growing 
state and rapidly take possession of the soil. With early 
flowering plants, or on a very light soil, the autumn 
answers well for dividing and replanting border flowers. 

Runners.-The strawberry is the best example of pro­
pagation by this method. The young trailing shoots com­
ing from the crown or centre of the plant produce plants 
at intervals. These produce roots, and may eventually be 
detached and planted to form a new bed. Silver weed, 
creeping cinquefoil, Dutch clover, and creeping buttercup 
are other examples of plants which reproduce their kind in 
this wa,y. 

Offsets.-Such phmts as the houseleek (Senipervivmn), 
Echeveria, Saxif'raga Hostii, etc., produce little rosettes, or 
plants between the leaves, which may be detadied and 
planted to form independent plants. 
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Suckers, or shoots arising from underground stems, e.g. 
raspberries, some briar roses, and sometimes on gooseberries 
and currants, afford a ready means of increasing these 
plants, but not a desirable one in the case of the goose­
berry. Injury to roots may also cause buds to form, 
giving rise to shoots, which are then of the nature of 
suckers; plums, elms, poplars, willows, and the false acacia 
(Robinia) are examples. Plants growing on their own 
roots, i.e. not grafted or budded, may be propagated 
by these suckers, but it is not always desirable 
to do so, as plants having this tendency will pro­
bably again produce suckers. On the other hand, 
when suckers arise on budded or grafted plants, from 
below the point of union of stock and scion, they should 
be removed by pulling them away from the rootstock or 
stem, for if cut back they generally grow again, thus 
giving further trouble. Strong sucker-like growths com­
ing from the base of climbing or pillar roses, brambles 
or loganberries, when growing on their own roots, should 
be encouraged, as such vigorous shoots produce abundance 
of flowers and fruit the following year. 

Tubers, bulbs, corms, and plants with thick 
rhizomes may be readily propagated by lifting and di­
viding the plants, e.g. tubers: potato, artichoke, Dahlia; 
bulbs: tulip, hyacinth, daffodil, lily; corms: Crocus, Mont­
bretia (Tritonia), Gladiolus, Monarch of the East, etc. 

Bulbils or adventitious buds occur on the stems of 
some lilies, Gladiolus, Saxifraga granulata, bulbiferous 
coral-wort (Oardamine bulbifera), and on some fern fronds. 

Methods by which various fruits are propagated 
and the different stocks used for this purpose:-

Apples by grafting or budding on (a) wild apple 
seedlings (crab stock), which encourage strong growth; 
(b) on cultivated apple seedlings (free stock), which 
induce a moderate amount of growth ; and ( c) specially 
selected surface rooting apple seedlings (Paradise stock), 
which cause early maturity and have a dwarfing effect on 
apples grafted or budded upon them. The "Doucin "is a 



• J ¥"'.. ..,. .. ~. \' J • ...,... 

• ;Ii, .. ,. 

248 'l!HE PROPAGATION OR MULTIPLICATION OF PLANTS. 

similarly selected stock used largely by French growers. 
The " Paradise " and " Doucin " stocks are propagated by 
layers or cuttings. 

Pears by grafting or budding upon (a) seedling pear 
(free stock), (b) quince stock, and (c) hawthorn; (b) and 
( c) exert a dwarfing influence on the trees. 

Plums by budding upon seedling damsons, St. Julien 
plum, and Myrobalan plum. 

The almond, peach, nectarine, and apricot may be 
budded on the seedling plum, seedling peach, or seedling 
almond. 

The cherry may be budded on the seedling cherry for 
standard trees and the Mahaleb plum for dwarf trees. 

Quinces are grafted on the seedling quince or propagated 
by cuttings. 

JJieclla,1·s may be grafted on seedling medlars, hawthorns, 
or upon the quince. 

The grape vine by metms of cuttings, eyes, layers, or 
by inarching. 

Figs by cuttings either of soft or mature wood. 
Gooseberries, ancl. red and white currants, by cuttings of 

strong young wood 12 to 18 inches long, taken in the 
autumn, with the tips cut away and the buds removed 
with a knife, except three or four at the top of the 
cutting. These cuttings shoul<l. be inserted firmly in 
well drained soil. 

Black currants in the same way as gooseberries, except 
that the lower buds should not be removed, as these 
develop later and produce strong vigorous fruiting wood. 
. Raspbe1·1·ies by suckers. 

Strawberries by means of runners. 
Blackberries (brambles) and loganben·ies either by 

layers from tips of the sterns, root cuttings, or by division 
of the rootstock. 



CHAPTER XIX. 

THE PRINCIPLES OF PRUNING. 

The pruning of fruit-bearing plants such as the vine, fig, 
pea,ch, apricot, etc., is a,ll' art that kts been practised from 
time immemorial. Although pruning is <t purely artificial 
pl'Ocess, it is based on one of Nature's law·. Superfluous 
branches are cast off or starved out of existence by trees 
ttnd shrubs when wild. 'l1he object of the cultivtttor is to 
help Nature by forestalling her in this work, thus develop­
ing those qualities which he most desires. 

In all pruning operations sharp tools and clean cuts 
should be the rule. When a branch is to be wholly 
removed it must be taken off even with the trunk or stem. 
Snags, besides being unsightly, are a danger to the tree. 
One-year-old shoots should be cut immediately above a 
good bud which points in the direction it is desired the 
future growth should take. 

For small twigs a, sharp pruning knife is preferable to 
secateurs as making a cleaner cut. For large boughs the 
saw will be required. The jagged surface should be pared 
over with a pruning knife to make it smooth, and after­
wards given a coat of tar to cauterise the wound and 
prevent decay. 'Wood cells have no power to multiply, 
therefore the exposed hard wood can never heal, but the 
cambium extends and forms a corky layer termed" callus," 
which gradually grows over and covers the wound, thus 
sealing the wound against the entrance of the spores of 
fungi or bacteria, which may cause decay of the wood or be 
the mea,ns of introdueing some dreaded disease such as 
"canker," "silver leaf" disettse, etc. 

249 
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The reasons for pruni~g may be summarised as 
follows: -

(1) To encourage good growth on newly planted trees 
and shrubs, especially fruit trees and bushes. 

(2) To encourage young growth on old trees and shrubs. 
(3) To admit air and light to overcrowded trees, and 

trained trees on walls, etc. 
( 4) To encourage the formation of fruit buds by 

removing or stopping the growing shoots in summer. 
(5) To renovate tall and old trees. 
(6) To keep trees in any particular form desired. 
(7) To prolong the life of trees. 
(8) To obtain larger and better fruit. 
(9) To promote better and larger flowers on shrubs. 
(10) To spur back the young growths of various trees 

in order to create a larger number of spurs (fruit buds) on 
the older branches. This may be advisable in the case of 
trained trees on walls, etc., and for red and white currants, 
but for a commercial plantation it is more economical to 
practise thinning and regulating the branches after the 
trees or bushes are well formed. The young wood thus 
retained usually fruits when two years old, thus automati­
cally checking rampant growth and doing away with the 
necessity of pruning the young shoots year after year. 
The more a tree is cut the more it grows. Therefore hard 
pruning only aggravates the evil by encouraging rampant 
growth, and may result in more harm than good. But in 
the case of old, worn out trees, shrubs, black currant 
bushes, and some roses, etc., severe pruning is advisable. 

Certain varieties of apples, e.g. Irish Peach, Maltster, 
The Queen, Baumann's Red Reinette, Worcester Pearmain, 
Ecklinville Seedling, Bismarck, etc., have a tendency to 
fruit at the end of the branches, i.e. they form terminal 
fruit buds on the young shoots. Such varieties will require 
care and judgment in pruning or many of the fruit buds 
may be cut away. It is advisable, however, to endeavom 
to prevent fruit from forming on the tips of the leading 
shoots by removing all such fruit buds. The lateral 
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shoots in some cases mav be allowed to produce fruits on 
the ends of the shoots. " 

There are several kinds of pruning :-
(1) Branch Prnning.-This method of pruning is 

practised either for the promotion of growth or for restrict­
ing the size of the tree, and also for removing dead, weak, 
or useless wood, so that more air and light is admitted to 
a,ll parts of the tree to ripen the wood. Branch pruning is 
usually done during the autumn or winter, but in any case 
before growth commences in the spring. 

(2) Summer Pruning, i.e. stopping or pinching the 
growing points of the young luxuriant shoot during the 
growing season, which acts. as a check to the growth of 
the shoots, admitting more air and light to the crop of 
fruit and promoting the development of fruit buds and 
spurs for the succeeding year. 

(3) Disbiidding is also a form of pruning, and is 
practised in order to encourage the production of large 
flowers on chrysanthemums, roses, carnations, etc., by 
removing superfluous buds. 

( 4) Root P1·uning is practised in order to check very 
luxuriant growth, and to promote the formation of fruit 
buds. Plums and other fruit trees growing on some soils 
have a tendency to produce very strong sapwood, in which 
case the main or tap roots may be cut. This is done by 
carefully lifting small sized trees, cutting all the long, 
deep growing or anchor roots with a sharp knife and then 
replanting, taking care to spread out the roots and to 
keep the surface of the soil hoed, after which a top-dressing 
of manure may be given to encourage surface roots, which 
are conducive to fruitfulness. 

Old established trees may have a trench dug round 
them, three feet or more from the trunk, and all the large 
roots cut, care being faken to preserve from injury all 
those of a fibrous nature. The tree should be undermined, 
if po sible, in order to get at and cut the deep growing 
anchor roots. These operations completed, the soil must 
be carefully filled in and the fibrous roots so arranged as 
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to bring them as near to the surface as possible. The 
future treatment will consist of surface cultivation and 
mulching with manure. Root pruning is perhaps best 
done in the autumn before the leaves have all fallen, as 
the downward flow of the sap which takes place in the 
autumn promotes the healing of the wounded roots and 
the formation of new fibrous roots. 

:Pruning trees and shrubs other than fruit trees and 
bushes. 

Spring flowering shrubs generally produce their flowers 
on the shoots formed during the previous year, that is to 
say, on the old wood. The pruning of these, if required, 
should be attended to immediately after the flowers have 
fallen, thus encouraging the production of strong shoots 
for next year's flowering. Thin, weak, or dead shoots may 
be cut away also at the time of pruning. 

The following are a few examples of spring flowering 
shrubs :-\.Vistaria, flowering currant ( Ribes), Guekler 
rose, New Zealand daisy-bush (Olearia), Weigela, almond, 
yellow jessamine, Forsythia, Deutzia, elder, flowering 
cherries, Choisya, broom, lilac, Clematis 1nontana ; rambler, 
climbing, and hybrid briar roses; Spiraea Th'llnbergi, 
S. opulifolia, S. Van Ho'l(;ftei, etc. 

Summer or early autumn floweTing shrubs produce their 
flowers on the young shoots formed during the current 
season. Such plants should therefore be pruned during 
the dormant season-winter or early spring-before growth 
takes place. If the shrubs are thinned and cut back fairly 
hard, strong shoots will result, giving fine flowers the same 
season. 

The following plants flower on the young wood :-Tea 
roses, hybrid tea roses, hybrid perpetual roses, Spiraea 
ariaefolia, S. Do'l(;glasi, S. Bmnalda, S. lindleyana, S. 
Aitchisoni, Hydrangea paniculatct, mock orange, Ceanotlms, 
Fuchsia, Clematis J ackrnani, honeysuckle. 

The following plants require little or no pruning with 
the exception of the removal of old worn out shoots :­
Azalea, barberry, cherr.ylaurel, Laburnum, Daphne, Mag­
nolia, Mahonia, Rhododendron, etc. 
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Plants grown for their ornamental stems (coloured 
ba.rk), which are very effective in winter, such as the red, 
velvet, and gold barked willows, the dogwood, Rubus 
biflo'rus, Berberis virescens, etc., should be cut back after 
the winter is over, otherwise the twigs lose much of their 
ornamental character. Strong young shoots are the most 
effective. 

Large flowering trees such as horse-chestnut, Catalpa, 
tulip tree, Paulownia, white beam tree, false acacia, etc., 
are best when left to themselves; Nature does the pruning. 



PART III. 

GARDEN PESTS AND MISCELLANEOUS 
INFORMATION. 

CHAPTER XX. 

INSECT AND OTHER ANIMAL PESTS OF 
GARDENS. 

Preliminary Observations. 
Nearly all plants when grown in large quantities, and 

under conditions of a more or less artificial nature, are 
liable to be attacked by some kind of pest-animal or 
vegetable. Generally, however, these pests can be pre­
vented, or held in check, by one or other of the many 
methods now known to cultivators. 

The life-histories of the various garden pests is a 
subject worthy of more careful study, as the cultivator 
would then be in a better position to attack them in their 
most vulnerable stage. 

The life-history of a typical insect may be summarised 
as follows :-

Imago, or the fully-formed insect (moth, fly, or beetle), 
lays 

Eggs, which vary very much in size, shape, or colour, 
according to the kind of insect. These eggs, when hatched, 
become 

La'rvae, which are termed caterpillars in the case of 
butterflies, moths, and sawflies ; maggots in the case of 

254 
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flies; and grubs in the case of beetles. It is during the 
larval stage that insects do most damage to plants. 

Piipa or Chrysalis. The larvae either bury themselves 
in the ground, or spin a silky cocoon, changing into the 
pupal stage, from which the imago, or perfect insect, is 
destined eventually to emerge. 

Insects individually, or in small numbers, do very little 
damage to plants, but when occurring in large numbers 
much damage to crops may result. Some insects are 
useful to cultivators, others may be useful at one season 
of the year and harmful at another, e.g. bees, wasps, 
cochineal insect, silk moth, ladybird, cinnabar moth, etc. 

Some insects (a) act as Nature's scavengers by destroy­
ing dead matter, or (b) serve as food for other animals, or 
( c) are useful in conveying pollen from one flower to 
another. 

Insects may prove harmful to plants in the following 
manner:-

( a) By gnawing and destroying plant tissues, e.g. cater­
pillars and grubs. 

(b) By extracting the sap from plants, e.g. reel spider, 
green fly, scale, etc. 

( c) By stimulating the production of swellings, e.g. 
currant gall mite, cabbage gall weevil, etc. 

Some insects will attack almost any kind of plant, e.g. 
surface caterpillars, chafer grubs, wireworm, leather 
jacket, etc.;• others confine their attack to a single genus, 
or plants of close relationship, as suggested by their 
names, e.g. plum aphis, celery fly, mangel fly, carrot 
fly, etc. 

Oe1·tain insects will attack one part only of the plant, 
e.g.:-

Roots.-Wireworm, chafer grubs, leather jacket, carrot 
fly, ghost moth larvae. 

Stems.-Oorn sawfly maggot, stem borers. 
Leaves.-Diamond-back moth caterpillars, green fly, 

celery fly, gooseberry moth. 
Flowers.-A.pple-sucker moth, raspberry moth. 



256 INSECT AND OTHER ANIMAL PESTS OF GARDENS. 

Fruits.-Codlin moth, raspberry moth. 
Seecls.-Pea weevil, bean weevil. 

Remedies and Preventives. 
Many remedies have been suggested from time to time, 

but prevention is the best of all remedies. Insects are 
always lurking about, so a sharp lookout should be kept 
for their first appearance in order that they may be 
attacked immediately. 

Good cultivation; suitable manuring ; keeping down 
weeds; burning all infested plants, dead leaves, and 
rubbish in the garden and orchard; keeping plant houses 
clean, well ventilated, and carefully watered, are some of 
the preventive measures which should be adopted. 

Factors f avoiiring the increase of insects:-
Abundance of their natural food, favourable weather, 

hot spells, east winds, bad cultivation, poor land, climate, 
situation, weeds, absence of their enemies, and, finally, 
neglect to attack the insects when first observed. 

Facto'rs limiting their increase :-
Late frosts, early frosts, rapid fluctuations of tem­

perature, cold heavy showers, and strong gales. Certain 
insects have further drawbacks to contend with in the 
shape of diseases caused by fungi or bacteria. Many 
birds are insectivorous, e.g. woodpeckers, gold-crested wren, 
robin, hedge sparrow, cuckoo, wagtails, rook, plover, gull, 
starling, jackdaw, tits, tree-creeper, fly-catche.:s, etc., and, 
in addition, the larvae of ladybirds and of the lace-wing 
fly feed on aphides, ants, and mites, and some beetles feed 
on certain insects. 

Methods by which insects are destroyed or lcept in 
check:-

(a) Gas process or fiimigation by the aid of hydro­
cyanic gas, commercial compounds of nicotine, etc., and 
soil fumigants such as carbon disulphide, "Vaporite,'' 
"Apterite," "Killogrub," "N aptho-Nicotyl," etc. 

(b) Contact p'rocess, i.e. the spraying of oily or soapy 
mixtures for the destruction of sucking insects, such as 
aphis, thrips, red spider, etc. 
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( c) Toxic process, i.e. poisoning the food of biting 
insects by using arsenate of lead, London purple, Paris 
green, hellebore powder, etc., for fruit-tree pests (cater­
pillars). 

( d) Mechanical p 'rocess, such as grease-banding fruit 
trees, trapping, burning infected leaves, prunings, etc., and 
certain methods of cultivation which destroy many pests. 

Common Insecticides. 
Spraying rnixtu1res may be macle of eithe1· of the follow-

ing :-
(1) A solution of soapsuds. 
(:J) 2 oz. carbolic soap dissolved in 1 gallon of water. 
(3) Soft soap 2 oz. and washing soda ~ oz. to 2 

gallons of water. 
(4) 2 lb. tobacco powder or 6 oz. tobacco leaf infused 

in water for 6 hours, pressed, infused again, and the 
extract then added to 7 gallons of water. This is an 
excellent and safe insecticide for dipping or spraying 
plants infested with green fly, apple sucker, or thrips. 

( 5) Hot water heated to 130° F is also effective against 
green fly. 

Soot may be applied with advantage in the case of leaf 
and root pests. It should be dusted over the plants at 
frequent intervals, being most efficacious when the foliage 
is damp. 

Salt applied at the rate of 4 oz. per squn.re yard or 
10 to 12 cwt. per acre, or gas lirne l lb. per square yard, are 
both useful for such soil pests as wireworm, leather jacket, 
chafer grubs, etc. They should be applied when the land 
is free from a crop. 

Wood Ashes is beneficial in some cases for soil pests, 
being in addition of some manurial value to crops. 

Lirne, when used freshly slaked, destroys certain soil 
pests, and can also be used as a preventive against attacks 
of the celery, onion, carrot, and beet flies. 

Nitrate of Soda may be used for the cabbage-root 
maggot at the rate of ~· oz. per plant, applied after 
planting. 

S, G. 17 
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Superphosphate and kainit when worked into the soil at 
the rate of 4 oz. to the square yard will destroy woolly aphis 
(American blight) on the roots of apple trees, and the 
larvae of the pear midge, etc. 

Hellebore powder is used for dusting gooseberry and 
currant bushes attacked by caterpillars, but, being 
poisonous, it is not safe to gather the fruit until at least 
four weeks have elapsed from the date of application. 
The powder may also be sprayed on the bushes, if neces­
sary, by mixing 2 lb. in 10 gallons of water. 

Gas tar when prepared as follows will be found valuable 
for painting dormant vine rods and other fruit trees in­
fested with plant licE}, mealy bug, etc. Mix together 
! pint gas tar and 1 gallon of fine dry clay soil, place in 
an iron pot, add sufficien\ water to make the mixture of 
the consistency of paint, and then heat over a steady fire, 
keeping the mixture well stirred. . 

Gas tar watei' is useful for protecting the buds of fruit 
bushes from t.he depredations of birds in winter. To 
make this water obtain any vessel, half fill it with tar, 
then fill up with water, stir well, and when the tar has 
quite settled spray the bushes with the clear liquid. 

Carbolic acid, ta1·, para,_ffin, or napthciline mixed with 
~oil, sand, fine peat, or wood ashes, and applied to the 
::mil before sowing or planting, will ward off attacks of 
the carrot and onion flies and cabbage gall weevil. 

Disulphide of carbon is a dangerous inflammable liquid, 
requiring to be used with the greatest care, but although 
so deadly to all animal life it is said to be beneficial to 
plant growth. 

For the destruction of such soil pests as Phylloxera 
of the vine, Eucharis mite and othe.r bulb mites, eel­
worm, wireworm, ants, mole crickets, etc., it may be 
used at the rate of 1 oz. per square yard. It can be injected 
into tlie soil either by means of an injector such as the 
" Vermorel Injector," or by making holes in the soil six 
inches deep, pouring in the liquid, and covering the holes 
again with soil. 

Pa~·affin and soft soap emulsion is used for general 
spraymg purposes, and may be prepared as follows;-
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Solar distillate paraffin 4 pints, soap l~ lb., water 10 gal­
lons. Dissolve the soap in boiling water and while still 
very hot add the paraffin, afterwards churning with a 
force pump or syringe until the whole is a creamy mass. 
Then add sufficient water to bring the whole up to 
10 gallons. Double the quantity of oil may be used for 
winter spraying. 

Quassia wash is made by boiling I lb. of fresh quassia 
chips in water for two hours, then straining the extract, 
and mixing with ~· lb. soft soap, afterwards adding 
10 gallons of water. 

ParaJfin, lime, and fron sulphate emidsion is a combined 
insecticide and fungicide and is made as follows :-Take 
iron sulphate 10 oz., quicklime 5 oz., paraffin (solar dis­
tillate) 24 oz., dissolve the ulphate in water, add the 
lime which should have been previously dissolved in water, 
churn in the oil, and make up to 10 gallons by adding 
the necessary quantity of soft water. 

Winter wash for fruit tree pests, e.g. moss, lichen, 
aphis, scale, etc., consists of caustic soda 4 lb., quicklime 
~ lb., paraffin 21 gallons, iron sulphate or copper sul­
phate I lb., and water 20 gallons. The lime should be 
first slaked in a little water, and then more water added 
to make it milky. Next dissolve the sulphate in 18 gal­
lons of water, add the milk of lime, and afterwards 
chum the paraffin into the mixture. 

White-washing fruit trees.-If there is much moss or 
lichen on the trees the bark should be scra.ped before 
applying the wash, which might be applied in the form 
of :1 spray during winter. It is made from I gallon 
lime, I lb. soft soap, I lb. size, and 10 gallons of warm 
water. Or salt in the form of brine may be sprayed over 
the trees in winter, or soot or powdered lime thrown on 
to the tree trunks or branches when damp, to destroy 
moss, lichen, and insects. 

Paris g1·een, London pitrple, and arsenate of lead are 
very poisonous substances used for biting insects such as 
caterpillars. They are obtainable from horticultural 
sundriesmen and chemists, directions for usin()" being 
supplied with them. 
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.A combined insecticide and fungicide can be prepared 
as follows :-Iron sulphate 2 oz., quicklime 1 oz., paraffin 
16 oz., potassium sulphide 4 to 6 oz., and water 10 gallons. 
Dissolve the sulphate in 6 pints of water, add the lime, 
and emulsify with the paraffin. Dissolve the potassium 
sulphide in 9 gallons of water, pour the emulsion into it, 
and mix well. 

This may be used in late winter on fruit trees, bushes, 
etc., for attacks of red spider, scale, and apple and pear 
scab.-(F. V. Theobald.) 

For fungicides ee page 278. 

Pests of vegetable crops. 
Cabbage-root maggot or cabbctgP fly (Phorbia brassicae ).­

The maggots attack the roots and stems of the cabbage, 
cauliflower, and turnip. The flies are found near fresh 
manure heaps, and the maggots are probably introduced 
into the soil with the manure. 

Preventives and remedies:-
(1) Less animal manure and more artificial manures 

such as kainit, superphosphate, and nitrate of soda should 
be used. 

(2) Lime may be applied with the dung. 
(3) Destroy all badly infested plants. 
( 4) Practise rotation of cropping and trench deeply to 

bury the larvae. 
(5) Before transplanting, the roots of the plants may 

be dipped in a mixture of clay, soot, paraffin, and water. 
( 6) A teaspoonful of nitrate of soda placed round the 

collar of the plants after transplanting has proved effica­
cious in some cases. 

( 7) Soot or gas lime spread round the plants has also 
proved effective. 

· Cabbage and turnip gall weevils (Ceuthorhynchus).-The 
weevils attack the seedlings, causing small round or 
marble-like swellings on the roots. One or more small 
maggots will be found inside each swelling, or, if empty, 
the small hole will be ob erved through which the 
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fully fed larvae have emerge<l. The 8wellings or gall8 
should be cut away before planting and burnt. The 
old cabbage stalks should ailso be burnt, and the crop 
changed the following season, when the ground should be 
double dug in order to bury the larvae as deeply as 
possible. I have found that this pest does very little 
damage to cabbages which have been transplanted. The 
weevils deposit their eggs on the seedlings in the seed 
bed, and it is possible that if some soil fumigant, or lime, 
basic slag, wood ashes, or soot was incorporated with the 
soil, before sowing the seeds, this would have the effect 
of keeping away the weevils. Covering the seed-beds 
with fine muslin or cheese cloth might also prevent egg 
laying. 

Cabbage moth ( Mamestra brassicae) and White cabbage 
bidter.fty (Pieris brassicae). 

The caterpillars feed on the leaves of cabbages and 
allied plants, and may be destroyed by (a) hand-picking, 
(b) dusting the plants with lime, soot, or gas lime powder, 
or (c) spraying with brine or lime water. General cleanli­
ness in the garden, rotation of crops, and deep cultivation 
will all have a tendency to hold these pests in check. 

Onion fiy (Hylemia antiqua, syn. Phorbia cepetorum). 
The maggots are hatched from eggs deposited by the 

fly at the bases of the leaves of the seedlings. 
Plants raised under glass and transplanted are less 

liable to be attacked than those sown in the open. The 
planting of small onion sets ( mall dry bulbs, about the 
size of marbles) gives good results in many gardens, and 
should be tried in districts where onion cultivation is 
generally a failure. Many are the remedies suggested for 
this troublesome pest, and the following are among the 
most suitable:-

(1) The onion bed should receive a good dres ing of lime, 
soot, wood ashes, or gas lime, and be deeply dug in order 
to bury the chrysalids. 

(2) Before sowing the seed treat the seed-drills with 
spirits of tar, 1 gallon to 2 bushels of peat or sand. This 
is sufficient for a row 60 yards long. 



262 INSECT AND OTHER ANIMAJ, PESTS OF GARDENS. 

Paraffin or sheep dip mixed with sand or peat may be 
used in a similar manner. 

(3) The eedlings, or newly transplanted plants, should 
be dusted at frequent intervals with soot or lime; or 
"Vaporite," "Naptho-Nicotyl," etc., might also be useful 
for this pest. 

( 4) All infested plants should be carefully lifted by 
means of a hand fork, keeping the soil attached, and the 
whole burnt. 

(5) Sowing the seed in August instead of March. 
(6) Stir the seed with red lead powder, adding a few 

drops of paraffin or turpentine to make the powder adhere, 
before sowing. 

Carrot fly (Psila rosae). 
The foregoing remarks concerning the onion fly are 

applicable here, with the exception that carrots are not 
usually transplanted. 

Avoid thinning the plants in very dry weather and give 
a good watering immediately the operation is completed. 
Drawing soil over the crowns of the seedlings is an ad­
ditional preventive measure. Grass clippings from the 
lawn sprinkled lightly over the seedlings of carrots, 
turnips, etc., also help to keep away troublesome pests. 

Celery and parsnip fly (Acidia heraclei, syn. Tephritis 
onopordinis). 

The larva of this insect is a leaf miner, being founu 
between the upper and lower skins of the leaf, where it 
feeds on the tissues, producing large, unsightly blotches. 

Spraying with quassia extract or paraffin emulsion, or 
dusting the plants with soot or lime after planting, deterH 
the fly from egg-laying. 

All infected portions of the leaves should be picked 
off and burnt, and this may prevent a severe attack of the 
pest in the autumn. 

As this insect sometimes attacks the leaves of bishop­
weed and other plants belonging to the same family, care 
should be exercised in keeping the land free from such 
weeds. 
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Beet and mangel fly (Pegomyia hyoscyami var. betae, 
syn. A.nthomya betae). 

The larvae behave much in the same way as the celery 

fly maggot, and the chief desideratum will consist in 

encouraging quick growth by the use of suitable manures, 

e.g. kainit, nitrate of soda, and superphosphate. 
The infested leaves ought to b~ picked off and burnt. 
Spinach, goosefoot, fat hen, etc., are frequently attacked 

by this pest and in a like manner, hence the importance 

of keeping down all weeds in the garden. 

Turnip flea beetle (Phyllotreta nemorum). 
This insect-the so-called "Turnip Fly"-causes im­

mense damage to the turnip crop (and other closely related 

plants) in the early stages of its growth, by feeding on the 

young fleshy seed leaves (cotyledons). The presence of 

these small beetles is especially noticeable during hot dry, 

or very cold dry, weather, when growth is slow. It is there­

fore important to sow on a well-prepared seed bed during 

weather suitable for rapid growth. Superphosphate or 

some other artificial manure drilled in with the seed­

which should be new-will encourage quick growth. 
Soot, lime, or dry road sweepings dusted over the plants 

will tend to keep the rest in check. 
All cruciferous weeds should be destroyed. 

Tuniip sawfly (A.thalia spinarum). 
The leaves of turnips are devoured by the caterpillani. 

The plants may be sprayed with weak liquid manure 

water, tobacco, q uassia, or paraffin emulsion, or dusted 

with soot or lime. 

Turnip snowy fly (Aleyrodes proletilla). 
This pest is sometimes troublesome, and may recei,,e 

the treatment recommended for the turnip sawfly. 

Broad bean aphis, nigger, or black dolphin (Apbis fabae). 
As the growing points of the bean plants are the 

parts attacked, it is recommended that these tips be 

pinched out and burnt as soon as the lower pods are 

forming. This operation, in addition to strengthening the 

plant, will also aid in the development of the pods. The 
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plants may be sprayed with any good insecticide as a further 
precaution. 

Pea moth (Grapholitha nebritana, syn. G. pisana). 
The larvae or caterpillars of this moth infest the seeds 

of the garden pea, the eggs having been deposited in the 
flowers. The larvae bore into the young pods and feed on 
the seeds, and later on crawl down to the ground where 
they pass the winter in a cocoon. 

The peapods should be picked in a young state, and all 
caterpillars found in the " wormed " peas should be 
destroyed. 

Pea weevil (Sitones lineatus). 
The larvae feed on the roots of peas, beans, clovers, etc., 

and the weevils feed on the leaves. 
Quick growth should be encouraged, and the plants 

dusted with soot or lime when the foliage is wet, or they 
may be sprayed with an insecticide. 

Pea beetle (Bruchus pisi) and Bean beetle (B. ru­
fiman us). 

In both cases the eggs are laid in the flowers, and the 
larvae, when hatched, live on the seeds. When fully fed 
they change into the beetle stage and remain in the seeds 
until the following summer, when they eat their way out, 
leaving a circular hole in the pea or bean seeds, the beetles 
then flying to the flowers of their respective food plants 
(peas or beans). 

As a remedy disulphide of carbon may be used at the 
rate of 1 oz. to 100 lb. of seed, by placing the seed in a close 
box or chamber-over which a cloth is hung-and hanging 
cloths saturated with the disulphide of carbon over the 
seeds. This substance is extremely poisonous and highly 
inflammable. Further remedies consist of soaking the seed 
in paraffin for 1 hour, or in water at a temperature of 
125° F. for 2 hours. 

Infested seed may be mixed with a 5 per cent. solution 
(i.e. 1. lb. to 2 gallons of water) of copper sulphate, the 
quantity stated in brackets being sufficient for 8 bushels 
of seed. The seed should be thoroughly mixed with the 
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solution. In garden practice, however, it is better to 
destroy all infected seed. 

Insect and other pests of fruit trees and bushes. 
American blight o-r woolly aphis (Schizoneura lanigera). 
This insect occurs on the branches, leaves, and some­

times on the roots of apple trees. Two varieties of apple 
-Northern Spy and Majetin-are said to be immune, and 
it has therefore been recommended to use these varieties 
as stocks for grafting. 

The following remedies are suggested :-
(1) Scrape the bark and afterwards whitewash. 
(2) Brush over the pests with ammoniacal liquor from 

gas works, spirits of wine (methylated spirits), turpentine, 
paraffin, or linseed oil, using a stiff brush. " 

(3) Spray with the" winter wash." 

Mussel scale (Mytilaspis pomorum). 
This is a sucking insect extracting the juices from the 

bark, and is very tenacious and difficult to eradicate. 
Spraying and brushing as recommended for American 

blight should be adopted here. 

Winter moths (Oheimatobia brumata and Hybernia de­
foliaria). 

The caterpillars in both cases eat the leaves of apple, 
pear, plum, etc. 

The trees may be sprayed with the "winter wash," Paris 
green, etc., and grease bands (special paper and grease are 
obtainable for this purpose) placed round the tree trunks 
in September to trap the wingless female moths as they 
climb the trees to lay their eggs. 

Codlin moth (Oarpocapsa pomonella). 
The eggs are laid on the young apple fruits at the end 

of May. The grubs hatch out in eight or nine days and 
bore their way into the fruits. 

Trees attacked should receive the same treatment as 
recommended for winter moth, and all " wormed " fruit 
should be gathered and destroyed. 
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Small ermine moth (Hyponomeuta sp.). 
The caterpillars attack the leaves and form web nests, 

which should be gathered and destroyed. 
A vigorous spraying with paraffin or other emulsions may 

be employed to dislodge the webs and destroy this pest. 
Apple blossom weevil (Anthonomus pomorum). 
The flowers and flower buds of apples are attacked by 

the larvae of this insect. 
Grease banding in spring, spraying, etc., may be resorted 

to. 
Apple sucker (Psylla mali), Fig. 81. 
This pest does great damage to the flowers and flower 

stalks of apples. 
Thorough spraying with "win­

ter wash,'' quassia, or pamffin 
emulsion, has given good results 
(see Board of Agriculture Leaflet 
No. 16). 

Fig. 81.-Apple Sucker. Pear midge (Diplosis pyrivora). 
In this case the fruits of the 

pear are the parts attacked, and all such fruit should be 
collected and burnt. 

Kainit, or gas lime, applied to the soil and duo- in bas 
proved an effective remedy. 

0 

Oyster scale ( Aspidiotus ostreaeformis). 
The life-history and treatment here is similar to that of 

mussel scale, which attacks the apple. 
Gooseberry .and currant saw,fiy (N ematus ribesii). 
The caterpillars feed on the leaves, and in bad attacks 

the bushes may be practically defoliated. Any of the 
following remedies may be adopted:-

(1) Dust lime, soot, sulphur, or hellebore powder (poison) 
over the bushes when damp. 

(2) Sp1~ay with either hellebore (2 oz. to 2 gallons of 
water), paraffin emulsion, or quassia extract. 

(3) Apply gas lime or fresh tan to the soil between the 
bushes. 

( 4) Scrape off the top soil beneath the bushes, and bury 
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it deeply in another portion of the garden to destroy the 
chrysalids. This is only practicable on a small scale. 

Magpie or C'l(,rrant moth (Abraxas grossulariata). 
The caterpillars, which are beautifully marked, feecl on 

the foliage of currants, and may be destroyed in the manner 
suggested for the gooseberry sawfly. 

Big bud or black currant gall rnite (Eriophyes ribis). 
This mite occurs on black currant bushes in all parts of 

Great Britain. It is very minute and cannot be seen with­
out the aid of a strong magnifying glass. The large 
swollen buds contain great numbers of the pest. 

When the bushes are badly attacked they should be 
grubbed up and burnt, and the ground planted with some 
other crop for a time, a fresh stock of healthy plants being 
obtained from a reliable source. 

In the case of a very slight attack the buds infected 
may be removed by hand and burnt, and the bushes 
sprayed or dusted, at intervals of a fortnight from the encl 
of March to the middle of Mav, with a mixture of two 
parts sulphur and one part unsl~ked lime (ground lime). 

Spraying with quas ia and soft soap, carbolic acid and 
soft soap, or sulphur and soft soap, has also given good 
results . 

Birds frequently attack the buds of gooseberries and red 
a.nd white currants. 'To prevent this the branches may be 
tied together during the winter, being loosened a.gain before 
growth commences in the spring, when they may be pruned. 

If the whole plantation be covered with wire netting or 
fish netting all birds will be kept away from the bushes. 

Spraying the bushes in the autumn with some of the 
following mixtures will usually be found an effective safe­
guard:-

(1) A mixture of lime, ulphur, and a little size dis­
solved in water. 

(2) Obtain some newly-made gas tar, place in a bucket 
with an equal quantity of soft water, and allow to stand 
for forty-eight hours. Then pour off the water without 
disturbing the tar, and use at the rate of l gallon of tar 
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water to 4 gallons of soft water. It may be necessary to 
repeat the operation after a time. 

(3) Some of the proprietary preparations on the market. 
R aspber1·y moth (Lampronia rubiella). 
The larvae of this moth attack the canes and buds of 

the raspberry. 
Infected canes should be burnt and the young fruiting 

canes sprayed with a thick solution of soft soap or some 
other insecticide. Gas lime, burnt lime, or soot may be 
forked into the ground to destroy the larvae. 

Raspbeny beetle (Byturus tomentosus). 
Both the flowers and fruits of raspberries and black­

berries are attacked by the larvae of this insect. 
Remove the old canes, and all rubbish, and burn them 

together with any infected fruit. 
The young canes may be sprayed with arsenate of lead. 
Rose chafer (Cetonia aurata). 
The larvae and beetles feed on the roots of the straw­

berry plant, and search should be made among the plants 
and roots for them in order that they may be destroyed. 

Rose Pests. 
Leaf maggots (Tortrix). 
These may be destroyed by (a) hand-picking, and 

(b) shaking the bushes to dislodge the pest. 
Leaf miner (N opticula, etc.). 
All infected leaves should be picked off and burnt and 

the bushes sprayed with quassia or some other insecticide. 
Pith borer (Blastodacna hellerella, etc.). 
All shoots attacked should he removed and burnt. 
Rose sawfly (Hylotoma rosae). 
The caterpillars maybe kept down by (a) hand-picking, 

and (b) spraying with London purple, lead arsenate, etc. 

Pests of plant houses. 
Greenfly or aphis. 
Plants attacked may be sprayed with any of the 

following remedies :-
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(1) Soft soap 2 oz. and washing soda -! oz. to 2 gallons 
of water. 

(2) Paraffin emulsion. 
(3) Tobacco extract. 
( 4) Fir-tree oil. 

Or they may be fumigated by using " XL All" or some 
other proprietary vaporiser. 

Red spider (Tetranychus telarius, etc.). 
Constant syringing to maintain a moist atmosphere, 

together with due care being exercised to prevent the 
plants becoming dry at the roots, will usually prove 
effective in keeping this troublesome pest in check. 

Spraying with paraffin emulsion will be found an 
efficacious remedy. 

Mealy bug (Dactylopius longispinus). 
The same treatment as recommended for green fly may 

be tried, or the infested plants brushed over with a little 
methylated spirits, which is fatal to these soft creatures. 

Scale insects. 
These are troublesome to many plants and may be 

removed by sponging with soft soap, nicotine soap, fir-tree 
oil, etc. 

Thrips (Thrips minutissima). 
The remedies suggested for green fly are a~plicable 

here. 

Oh'tysanthemum, ma1·guerite, and cineraria leaf-miner 
(Phytomyza affinis). 

The larvae tunnel the leaves and often do a good deal 
of damage to the plants if not speedily checked. 

All infected leaves should be picked off and burnt, and 
the plants sprayed with some bitter insecticide, such as 
quassia, etc., to deter the fly from egg-laying. 

In the case of chrysanthemums and margu~rites young 
healthy cuttings should be used for propagat10n1 and the 
young plants systematically sprayed. 
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Eelwo1·ms (Tylenchus devastatrix, etc.). 
There are several kinds of these microscopic pests ·which 

infest the roots and stems of nearly all kinds of plants. 
As they live in the tissues of the plant they are difficult to 
exterminate ; spraying, for instance, would be ineffectual. 
The following remedies may be adopted:-

( 1) Burn all plants attacked. A 

(2) Treat the soil with some disinfectant, e.g. gas lime, 
carbolic acid, etc. 

(3) Burn the soil, or steam it to a minimum temperature 
of 180° F. 

( 4) Freezing the soil may also be found effective, and for 
this purpose the infected soil should be exposed to the 
action of frost and the weather generall:T· 

Worms (Lumbricus terrestris, etc. ). 
\Vorins in pots may be dislodged by using strong lime 

water or mustard and water, and killell by the use of 
Carter's or Sutton's wormkiller. 

Woodlice or slaters. 
Woodlice will damage choice plants, ancl the surface 

roots of tomatoes and cucumbers, as they come through, 
are also attacked. 

Dry conditions favour their increase, and they are 
encouraged by dry rough staging in greenhouses, the u e 
of turves in market-garden houses for keeping up the soil, 
and also by the use of littery straw manure as a top­
dressing. There is no more effective manner of destroying 
woodlice than lifting the turves, litter, etc., and giving a 
good soaking with boiling water, where it can be used 
without injury to the plants. 

Trapping by means of hollowed out pieces of potato, or by 
placing dry moss in an inverted jar or pot, may be tried. 

" Phospho-Nicotyl," prepared by Walter Voss and Co., 
used according to directions, will be found useful in 
exterminating woodlice, beetles, and cockchafers. 

Ants. 
These may be destroyed with the aid of boiling water, 

paraffin, "Vaporite," "Na:ptho-Nicotyl," et<'.. 
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Wasps (Vespa vulgaris). 
Wasps are often responsible for much damage caused to 

fruit under glass. 
They may be kept out of plant houses by covering the 

ventilators, etc., with :fine meshed wire netting, or can be 

trapped with the aid of bell-glass traps. Their nests 

should be sought for and destroyed with cyanide of 

potassium prepared as follows :-Dissolve l lh. of the sub­

stance in boiling water, bottle and label "Deadly Poison." 

Saturate a rag or a plug of cottonwool with the liquid, 

taking care not to inhale the fumes, and by means of a 

pointed stick force it into the entrance to the nest. 

Gmbs. 
Weevils and their larvae are very destructive to pot 

plants (Cyclamens, ferns, etc.), and it is difficult to kill 

them without causing injury to the plants. The latter 

may be turned out occasionally from the pots and all 

larvae visible picke(l out with a pointed stick a,nd killed. 

If this treatment does not prove effective, the best plan is 

to 'shake the roots entirely free from the soil and larvae, 

re-potting the plants in a fresh uncontaminated compost. 

Spraying the soil and roots with carbon disulphide, or 

mixing some soil fumigant with the compost, is. another 

way of killing the grubs. It i necessary to destroy the 

weevils to prevent more eggs being laid. 
' \Veevils feed at night, and fall to the ground when 

suddenly disturbed. The plants should be grouped 

together in the daytime on a large greased or sticky 

paper, then, when entering ·at night holding a bright 

light, the weevils will fall on the sticky paper on tapping 

the pots or shaking the plants. Ordinary fumigation of 

the house at night, or trapping with pieces of carrot or 

potato placed just below the surface of the soil, are 

further remedies. 

Pests common to many crops. 

Caterpillars, of which there are many kind , feed on 

garden plants. (See remedies suggested for Cabbage Moth 

Caterpillar, page 261, and Winter Moth Caterpilla1'., 

page 265.) .. . .. , . •1 
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G1·een fly or aphicles (A.phis sp.). 
Several kinds are known, each attacking some particular 

species of plant, but some species pass the winter on 
another plant. Thus the hop aphis winters on the plum 
and damson. A study of the life-history will indicate the 
best time to destroy each kind, so as to prevent their 
rapid propagation and the development of the winged 
female brood. They may be kept in check by early 
and persistent spraying with paraffin emulsion, tobacco 
extract, quassia extract, etc., or one of the many pre­
parations on the market. The latter, being ready for 
immediate use, will be found convenient for the amateur 
or small grower. 

Reel spiclm· (Tetranychus telarius, etc.). 
These small creatures are generally found on the under­

side of the leaves of vines, plums, apples, violets, etc., 
being especially prevalent when the soil and atmosphere 
are dry. The leaves attacked turn yellow, their proper 
functions being thus interfered with. 

An application of water to the roots, and syringing the 
foliage with clear water, or paraffin emulsion, quassia 
extract, etc., will be beneficial to the plants by destroying 
the pests. 

White o'r snowy fly (A1eyrodes vaporariorum). 
A small four-winged insect which attacks many crops, 

from cabbages to tomatoes. Spraying with paraffin, 
quassia, or tobacco washes will destroy this pest. 

Leathe1· Jaclcet (Tipula sp. ). 
The leather jacket is the larva of the crane fly or daddy 

longlegs. 
The larvae do immense damage to the roots of crops, 

especially on newly broken land. The eggs may be 
introduced into gardens by means of half decayed leaves, 
road sweepings, manure, etc., from a badly formed compost 
heap. 

The writer has found hand-picking the grubs effective 
in many cases, using a pointed stick to remove the soil 
from around attacked plants. The remedies suggested 
under wireworms are also applicable to this pest. 
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Ohafe1· gr1ibs. 
One of the commonest is the larva of the May bug 

(ltfelolvntha v1ilgaris ). '11he beetles are light brown in 
colour, and are very plentiful on summer evenings, 
especially in some seasons and districts, when they occur 
in great nmnbers. 

Hand-picking, good, <l.eep, and (;Onstant cultivation, and 
the use of stimulating manures to encourage quick growth 
will do much to keep down this pest. Plants not thriving 
should be carefully examined at the roots to ascertain 
whether or not the cause is due to the presence of these 
larvae. 

Wireu•orms (Agriotes sp.). 
The wireworm is the larval stage of the click beetle, or 

skip jack. Unlike most insects it remains in the grub 
stage for three or four yea,rs, ea.using much damage to all 
kinds of crops during thi::i p riod of its existence. 

There is no royal road to success in dealing with this 
pe::it, but many of the following remedies may prove 
effectual :-

(1) Good clean cultivation of the soil to destroy suitable 
places for egg-laying. 

(2) Constant working of the soil will kill many of the 
pests as they change from one stage to another. 

(3) Good drainage is desirable. 
( 4) Liming the soil, together with the use of nitrate of 

soda or kainit, will stimulate growth, thus giving the crops 
a good start, an9. at the same time cause some harm to 
the pests. 

( 5) Soot worked into the soil is attended with beneficial 
results. 

(6) Disulphide of carbon may be used (see page 258), or 
some fumigant such as "Naptho-Nicotyl," "Killogrub," 
"Vaporite," etc., worked into the soil. 

(7) Birds and poultry will eat the larvae on freshly 
turned soil. 

(8) Hand-picking can be resorted to in the case of soil 
used in greenhouses, or when digging the soil in the garden. 

S. G. 18 
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(9) Traps consisting of pieces of carrot, potato, apple, 
rape cake, etc., may be inserted in the soil, examined at 
intervals, and all grubs destroyed. 

(10) The grubs show a great liking for rape dust and 
mustard plants, and the former placed between the crops, 
and the latter sown as an inter-crop, will attract wireworms, 
leather jackets, and chafer grubs from the main crop 
under cultivation. 

Ea1rwigs (Forficula auricularia) . 
The flower buds of dahlias and other plants are often 

greatly damaged by earwigs. These insects are active at 
night but hide themselves during . the day. They may be 
trapped by means of pots, containing dirty paper or moss, 
inverted on sticks placed among the plants. The pots 
should be frequently examined and the pests destroyed. 
Earwigs are often found in hollow stems, straw, etc., and 
may be trapped in this manner also. 

Slugs (Limax agrestis, Arion hortensis, etc.) ancl Snails 
(Helix aspersa, Helix rufescens, etc.). 

Both slugs and snails are very troublesome in damp or 
shady gardens, doing a considerable amount of damage to 
choice plants. 

The following are among the many remedies which may 
be tried:-

(1) Cleanliness in the garden, destroying all rubbish, 
etc., which might afford shelter. 

(2) Deep autumn cultivation of the soil. 
(3) Hand-picking at night, especially after rain. 
( 4) Trapping by means of cabbage or rhubarb leaves, or 

with boards laid near their haunts. These should be 
examined daily in order that the pests may be destroyed. 

(5) Sharp sand, soot, salt, wood ashes, charcoal dust, or 
granite chips placed round the plants, or lime put down 
two or three nights in succession, has proved effectual. 
One dusting of lime is not sufficient to kill slugs, but two 
or three applications will destroy them before they have 
had time to renew their coats. 
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(6) Strong lime or salt water may be effective under 
certain conditions. 

(7) Collars of zinc placed round valuable plants will 
afford protection, as snails will not crawl over zinc. 

(8) Ducks and birds are fond of these creatures, and will 
devour large numbers of them. Slow-worms and frogs 
will also eat slugs readily. 

(9 ) Several preparations on the market, e.g. "Slugene," 
"Slug-death," "Slugicide," "Naptho-Nicotyl," "Vaporite," 
"Apterite," etc., are useful in killing slugs and snails. 

Worms on lawns may be dislodged by using lime water, 
or Sutton's or Carter's wormkiller. 

Rabbits and Ha'res. 
These animals should, if possible, be kept out of garden 

and fruit plantations with the aid of wire netting. Where 
this is not possible the trunks of the trees may be treated 
with a wash in which equal parts of lime, cow manure, 
and clay have been mixed, and a little assafoetida (a strong­
smelling substance obtainable from chemists) added. 
The wash should be applied with a tar brush. The use 
of some substance such as bitter aloes or bitter apple 
( Oolocynth) in powder mixed with clay is worthy of a trial. 

The following preparation, which lasts about twelve 
months, is also effective :-

Take half a bucketful of clay and mix with lin eed 
oil until the clay has dissolved into a paintlike con­
sistency. Then add 1 lb. of soda and 1 lb. of lime, 
thoroughly mix the whole, and apply the preparation by 
means of an ordinary paint brush. 

Ordinary lime wash or a special preparation known as 
"Smearoleum" may be used, or old sacking, bands of 
paper, wire netting, or straw placed round the trunks to 
prevent rabbits and hare eating the bark. 

These pests are very troublesome to fruit trees when the 
ground is covered with snow. 



CHAPTER XXJ. 

PLAN'l1 DISEASES CAUSED BY l!'UNGI. 

Preliminary Observations. 
Plants, like animals, are often a,ttacke<l. by some fungoid 

<l.isease, and in this respect cultivated plants are more 
susceptible than wild plants. There are many kinds of 
diseases known, but only a few of the more common will 
be noted here. 

Diseases proper are clue to the attack of fungi which 
belong to a low type of plant life a,nd are mostly micro­
scopic in sti·ucture. 

Some fungi-termed saprophytic fungi-live on dea,<l. 
or decttying matter, and are quite harmless to living 
pfants. Examples of this class are found in mu hroom::;, 
toadstools, etc. 

On the other hand, those fungi which attack and live 
upon living plants, e.g. rusts, smuts, mildews, moulds, etc., 
a.re known as parasitic fungi, as they are harmful to the 
higher types of plants. 

Pa,rasitic fungi are very minute and only visible when 
they occur in masses. They are usually present long 
before we suspect them, by which time great damage to 
the plants attacked may have resulted. 

Fungi produce spores which are analogous to seeds of 
the higher plants, in so far as the capability of reproducing 
their species is concerned. The spores are very minute 
and may be carried by wind or by insects to other plants, 
thus setting up fresh areas of infection. Under favour­
able conditions the spores germinate and the disease 
spreads rapidly unless checked by some preventive 

276 



PLANT DISEASES CAUSED BY FUNGI. 277 

measure. When the fungus has permeated the tissues 

and is well fed, it produces fruit, and usually kills the 

host plant. 
Reproduction of fungi. 

Fungi reproduce themselves by two, three, or even four 

methods. 
In the case of rose mildew (Sphce1·otheca pannosa) the 

disease is carried over the winter on the stems and fruits 

(hips) of the rose trees, and in this connection many 

small black patches may be observed on the rose stems. 

Hence the necessity of hard pruning-the prunings being 

carefully burnt-where rose mildew has been troublesome. 

The spores of rose mildew are produced from these dark 

patches in the spring, and carried on to the young delicate 

leaves and shoots by cold draughts. The fungus rapidly 

covers the surface of the leaves and shoots and soon 

produces fruit (spores), which are in turn blown on to all 

the plants in close proximity. 
The sclerotia disease of lilies, snowdrop , crocus, cucum­

bers, melons, tomatoes, potatoes, beans, onions, etc., 

behaves as follows :-

lst stage or summer condition as seen on the leaves or 
flower buds. 

2ncl stage. The mycelium of the disease, i.e. the 
fungus plant, permeates the stems, bulbs, or 
tubers, forming small lumps which at first are 
white, and then black. These lumps are the 
sclerotia or resting stage of the disease. 

3rd stage. After a season of rest, and under favour­
able conditions, the sclerotia start into growth 
with the growing bulb or stem, or form wine­
glass-like structures containing spores. 

Diseases m~ty be encouraged or brought a.bout by faulty 

methods of cultivation, such as overcrowding, insufficient 

light, improper watering, improper ventilation, too much 

or too little heat, unsuitable climate, unsuitable soil, over­
manuring, etc. 

Diseased plants should not be utilised for purposes of 
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propagation, nor should the seeds of diseased hollyhocks 
or tomatoes be sown, in case the disease be perpetuated in 
this manner. All diseased bulbs and plants should be 
burnt, as it is useless throwing them on the manure or 
rubbish heap, or even feeding them to animals, as this 
is not sufficient to kill the spores. 

With regard to fungi which live in the soil, e.g. sclerotia 
diseases, club-root or finger-and-toe disease, warty disease 
of potatoes, etc., (a) all diseased plants should be burnt, 
( b) a change of crop should be practised, and ( c) the 
infected soil treated with lime or some other substance. 

Those diseases which attack the lea,ves of plants, e.g. 
potato disease or blight, leaf mildews, and rusts on carna­
tions, hollyhocks, chrysanthemums, etc., may be kept in 
check by burning the most badly attacked leaves, and 
spraying or dusting the plants with a good fungicide in 
order to kill all spores that may alight on the plants-a 
preventive measure rather than a cure. 

Fungicides, i.e. fungus killers or remedies agamst 
attacks of plant diseases. : 

Bordeaux mixture. 
Copper sulphate 2 lb., quicklime (fresh burnt) 2 lb., 

water 20 gallons. 
Method of 1nixing :-Dissolve the copper sulphate in a 

tub (metal vessels must not be used) in a small quantity 
of water. Mix the lime also with a small quantity of 
water-in a separate vessel-until a milky liquid is 
formed. Then add the two solutions together, and after­
wards make up with water to 20 gallons. When using 
keep the lime in suspension by stirring occasionally. 

Note. The copper sulphate should be pure (98 per cent. 
purity). It is also known as blue vitriol, blue copperas, 
and bluestone, and is sold at about 3d. per lb. or 28s. per 
cwt. 

Bordeaux mixture is now obtainable in powder form 
from various dealers. 

Bordea1ix mixtwre made with lime water. 
A method of manufacturing Bordeaux mixture which 
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much reduces the cost of spraying is recommended in the 

"Eighth Annt.al Report on the Woburn Fruit Farm." 

Dissolve 6 lb. 6~ oz. copper sulphate in two or three 

gallons of water by suspending in a piece of sacking. 

Take two or three pounds of good quicklime, place in 120 

gallons of soft water, stir up at intervals, then allow the 

fluid to become quite clear. Run off 86 gallons of the 

clear fluid into the copper sulphate solution, mix, and 

make up to 100 gallons with soft water. The lime water 

method of manufacturing Bordeaux mixture has been in 

use in Italy since 1886, but in France and America the 

use of milk of lime is preferred. 
In manufacturing Bordeaux mixture by the lime water 

method, the potassium ferrocyanide test is not needed if 

the proper quantities of copper sulphate and lime water 

are used. Further, the method is less dependent on the 

quality of the lime available, and where an abundance of 

soft water can be procured potato growers should find it 

satisfactory. 

Burgundy 1nixt11/te. 
Copper sulphate 2 lb., washing soda (pure) 2~ lb., 

water 10 gallons. 
This is prepared in a similar manner to Bordeaux 

mixture, and is generally used for the same purposes. 

Copper sulphate solution. 

Copper sulphate 2 lb., water 20 gallons. For apple 

and pear scab this may be applied as a winter spray. 

Iron sulphate sofotion. 
Iron sulphate 25 lb., sulphuric acid 1 pint, water 50 

gallons. 
Mix the iron sulphate and sulphuric acid together and 

then add to the stated quantity of water in a wooden 

vessel. 
This solution is also for use as a winter spray for the 

destruction of the resting spores of apple scab, etc., and 

must not be used on leaves, flowers, or fruits. 
Iron sulphate is also known as ferrous sulphate and 

green vitriol, and costs about 4d. per lb. 
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Iron sulphate in a fine powder is used for d~stroying 
soil fungi such as sleeping disease of tomatoes , diseases of 
sweet peas, etc. 

Potassium sulphide (live 1r of sulphu1· or sulphitret of 
potassium). 

Potassium sulphide 2 oz., water 5 gallons. Dissolve 
the potassium sulphide in half a gallon of hot water, and 
then make up to 5 gallons by adding cold water. It 
should be kept in well-stoppered bottles until required 
for use, and it should be noted that it discolours white 
paint. 

Potassium sulphide is a popular remedy for all rusts 
and mildews. 

Flowers of sitlpkur. 
For mildews and other superficial fungi flowers of 

sulphur may be dusted on the foliage, applied by means of 
bellows, or mixed with water and sprayed on the plants. 

Mixed with milk it may be painted on the hot water 
pipes to create sulphurous fumes. 
Lime. 

Lime (burnt lime in a fine powder) is sometimes 
applied as a fungicide, but is more suitable for use as an 
insecticide. 

Diseases of vegetable crops. 

Olu? root or fingm·-and-toe (Plasmodiophora brassicae). 
This fungus, which attacks turnips, cabbages, etc., is 

capable of existing in the soil for several years without the 
presence of a host plant. The writer has found that prac­
tically all members of the cabbage family ( Oruciferae) 
may be attacked by this disease if grown on infected soil. 
Turnip, cabbage, kale, cauliflower, radish, mustard, cress, 
wallflower, honesty, candytuft, etc., and such weeds as 
shepherd's purse, charlock, and wild radish (runch) 
are all attacked, hence the importance of keeping infected 
land clear of such crops and weeds whilst attempting to 
destroy the fungus by liming (gas lime or burnt lime) or 
some other method of soil sterilisation (see page 78). 
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The use of pig manure encourages this disease in the 
soil. 

Remedies ancl preventives:-
(a) Quicklime applied in autumn at the rate of 1 to 

2 tons per acre, after the crop affected has been removed. 
(b) A complete change of crop when planting the 

infected piece of land again. 
(c) Avoid the use of pig manure and acid manures such 

as superphosphate. 
( d) Basic slag and potash give good results. 
( e) When planting, dip the roots of cabbage or cauli­

flower plants in a puddle made by mixing clay or soil with 
soot and sulphur. 

Potato disease (Phytophthora infestans). 
The well-known pot~to blight may be kept in check by 

spraying with Bordeaux mixture. (See IJeaflet No. 23 
issued by the Board of Agriculture.) 

Potato wart disease or black scab (Synchytrium endo­
bioticum). 

No cure has yet been discovered for this terrible disease 
which threatens to overrun the whole country. It is 
noteworthy that this disease is most prevalent in cottage 
and allotment gardens, due probably to continuous cropping 
of potatoes on the same piece of land, neglecting to destroy 
any diseased tubers, and receiving "seed" in exchange 
which may have been grown on infected land. 

Preventive measures which 'may be adopted:­
(a) Good clean cultivation. 
(b) Burn diseased crop or boil before feecling to pigs. 
( c) Liming the soil. 
(cl) Change the potato crop for some other as recom­

mended under club root. 
( e) Grow those varieties of potatoes least liable to 

attack, e.g. Aberlady Early, Abundance, Conquest, Crofter, 
Golden Wonder, Langworthy, Peacemaker, Provost, 
Sutton'.· Discovery, and \.Vhat's Wanted. 

(/) The use of nio·ht soil and ashes favours the disease. 
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This disease is still under investigation by the Board of 
Agriculture and various agricultural colleges. 

Potato leaf-curl (Macrosporium solani). 
This disease, which is due to a soil fungus, causes the 

haulm to be stunted, and the leaves turn yellow and curl. In 
such cases the crop is very light and scarcely worth lifting. 

Where the disease has occurred a fresh supply of seed 
tubers should be obtained, and the infected land given a 
dressing of lime. 

Potatoes should not be planted again on infected land 
until three or four years have elapsed. 

Potato scab is caused by Spongospora scabies or by 
Oospora scabies, both of which attack the skin of the tuber 
during its growth in the soil. Scab is only a skin blemish 
and does not impair the cooking quality of the potato, but 
depreciates its market value. 

These scab diseases must not be confused with the potato 
wart disease, which for a number of years after its ap­
pearance in Britain was known as black scab, a name 
which has since been discarded. 

Ashes, sharp sand or lime in the soil, or very dry soil, 
appear to favour the production of scab by causing injury 
to the young growing tubers. Scab may also be caused by 
false wire worms or millipedes ( Ji1,lus pulchellus) introduced 
to the land in leaf-mould or decaying vegetable matter. In 
the cases just mentioned the scab is due to mechanical 
injury, but should the soil be infected with the scab 
diseases referred to above there would be further danger 
of these gaining an entry. 

Scabbed potatoes for planting may be immersed for two 
hours in a solution made by mixing one pint of commercial 
formalin with 36 gallons of water. The tubers should 
then be spread out to dry, when they may be cut and 
planted in the usual manner. 

Powdered sulphur sprinkled in the drills before planting 
has given good results. 

Acid manures, such as superphosphate, may be used in 
t~e case of this disease, and the application of 2 cwt. 
mtrate of potash per acre has also proved beneficial. 
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A change of crop is desirable on infected land. (See 
Board of Agriculture Leaflets Nos. 94, 137, and 232.) 

Tomato black-rot. 
This disease is said to be due to the same fungus (Macro­

spo1·ium solani) which causes black-stripe of tomatoes and 
potato leaf-curl. 

Too much heat and moisture in conjunction with in­
sufficient ventilation may be the cause, or in any case 
will favour the disease. 

All diseased parts should be removed and burnt, and 
more air given, after which the remaining plants may be 
sprayed with potassium sulphide. 

Sleepy disease (droop or wilt disease) of tomatoes(Fusarium 
lycopersici). 

The roots are the first to be attacked, and then the leaves 
suddenly droop and the tomato plant dies. 

All infected plants should be lifted and burnt as soon as 
the disease is noticed. 

Fresh soil, or a change of crop, is desirable, and the 
infected soil should be treated with lime or some other 
substance in order to sterilise it. 

Seeds from plants which have been attacked by this 
disease are supposed to transmit the disease to the 
seedlings. 

As a preventive measure sturdy short-jointed plants only 
slmuld be planted, and plenty of air and space afforded 
them. The house and plants should be sprayed with a 
fungicide, such as potassium sulphide or weak Bordeaux 
mixture. 

Tomato leaf mould or yellow spot (Cladosporium fulvum). 
This fungus attacks the leaves of the tomato much in 

the . ame manner as the potato blight attacks the potato in 
some seasons. Too much warmth and moisture coupled 
with insufficient ventilation favours this disease. 

All leaves showing signs of the disease should be burnt, 
more air and space given each plant, and less moisture 
afforded. The plants should, if possible, be watered in 
the mornings, in order that the atmosphere of the house 
may become dry before night. 
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The plants may be sprayed in the early stages of their 
growth with dilute Bordeaux mixture or potassium 
sulphide. 

Tomato rot or bacterial disease (Bacillus solanacearum). 
The fungus enters the young fruit by means of the style, 

causing at a later stage the decay of the fruit. 
Insects are likely to carry the disease, so should be ex­

cluded from tomato houses so far as it i practicable. 
Firm growth should be encouraged by a proper amount 

of heat, light, and air. 
All infected fruits should be burnt. 
Pea mildew (Erysiphe Martii).-Pea mildew is a white 

powdery fungus occurring at times on the haulm and 
leaves of green peas, especially during hot, dry weather, 
and when they are grown on poor soil. The plants 
should receive a good soaking of water, and be syringed in 
addition. Spraying, or dusting, with· sulphur might be 
tried in extreme cases. 

Onion mildew (Peronospora Schleideni).-This disease 
is sometimes common on spring sown onions. In case of 
an attack the plants may be dusted with a mixture of 
2 parts lime and 1 part sulphur when the leaves are damp, 
or they may be sprayed with potassium sulphide. 

Onion smut (Urocystis cepulae).-This smut occurs in 
some districts, but may be controlled by sprinkling the 
seed with formalin solution (1 pint to 30 gallons of water) 
after it is sown in the drills. 

Parsley, parsnip, and celery brand or leaf rust (Puc­
cinia bullata, syn. P. apii).-Pale, wart-like, swollen spots 
on the leaves indicate the presence of this fungus. 

All leaves showing signs of the disease should be picked 
off and burnt, and the plants sprayed with dilute Bor­
deaux mixture. 

B1·oad bean rust (Uromyces fabae).-The rust occurs on 
the leaves of the bean plant, having passed the winter on 
vetches or other leguminous plants. 

The plant may be sprayed with potassium sulphide, 
and the haulm burnt immediately after the pods l1ave been 
gathered. ' 
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]fint rust (Puccinia menthae) .-This di ·ea,se is pre­

valent· when the soil becomes very dry, and on soils 

defieient in lime. , 
Mint ·houlcl be grown in a, goocl. open situation, and 

phtnts or cuttings obta,ined from tt heaJthy stock. 

Diseases of fruit trees and bushes. 

Apple scab (Fusiclaclium J.endriticum), Fig. 82. 

Apple scab is a disease which athwks the fruit of the 

apple, forming small scab-like patches which h:.trden the 

skin, sometimes causing the 
ctpple to crack and develop 
unevenl.v. During the win­
ter the di ease may exist on 
fallen :.tpples and on the 
twigs of the apple tree. In 
the spring the spores :.tre 
produced and carried to the 
young leaves, and finally to 
the fruit. 

All fallen or badly scabbell 
fruit should be burnt, :.tnd 
close or hard pruning adopted Fig. t'2.-.Apple i')<;ah (Fm;icladium 

in the case of diseased trees; dendriticmu). 

:.tfter this burn carefully all 
prunings and rubbish generally. After pruning, tmd 

whilst the trees are still dormant, they may be spmye<l 

with a ::;trong fungicide, such as copper s"?-lplmte solut~on 

or iron sulphate solution, to kill the wmter or restmg 

sporei:; of the fungus. As an additiomtl precaution t~ree 

spntyings with dilute Bordeaux mixture should be given 

at the following periods :-

(1) When the buds begin to exp1mu. 

(2) When the petals are falling. 

(3) When the fruit has :.tttained the size of tt pea. 

In bad cases it may be desirable to root up the trees 

and burn them. 
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Pear scab (Fusicladium pirinum), Fig. 83. 
Pear scab is very similar to apple scab in its mode of 

attack, and may be treated in the same manner as 
recommended above. 

Canker disease (N ectria ditissima). 
Canker is a wound parasite attacking apple branches, 

ultimately eating through and causing the death of the 
shoots or branches. This disease can only effect an 

entrance to the tree through some injury 
caused either by severe pruning, gun 
shots, frosts, or an attack of woolly aphis 
(American blight). Cold poor soil, an 
inferior subsoil, deep planting, bad sea­
sons, and unsuitable varieties of apples 
for the district are other factors rendering 
the trees susceptible to attack. 

There is no absolute cure known; the 
most we can do is to destroy all very 
badly cankered trees, hard prune cankered 

Fig. 83.-Pear &ab b h · tl d f 11 · t (Fusicladium piri- oug s in o iers, an care u y pam or 
num). tar the cut surfaces to prevent re-infec-

tion, and lift and replant such trees as are 
easily handled, keeping the roots near the surface. If 
the trees cannot be lifted the application of suitable 
manures such as a mixture of superphosphate, sulphate of 
potash, and sulphate of ammonia as a top-dressing, or 
liberal treatment with farmyard or liquid manure, will 
encourage surface roots. Care in pruning, good surface 
cultivation, drainage, burning all diseased branches, and 
attention to suitable varieties are matters to be considered 
when canker makes its appearance (see Fig. 77, p. 242). 

Gooseberry mildew (Microsphaera grossulariae). 
Sometimes described as the European gooseberry mildew 

to distinguish it from the more virulent disease known as 
American gooseberry mildew. The former attacks the 
upper surface of the leaves, causing them to assume a 
whitish appearance, but does very little damage and may 
be checked by spraying with potassium sulphide or dusting 
the plants with sulphur and lime. 
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American goosehe1Ty mildew (Sphaerotheca mors-uvae), 

Fig. 84. Since its appearance in Ireland a few years ago 

this disease has been found in several of the southern and 

eastern counties of Eng­
land. This, in common 
with many other diseases, 
is not easily eradicated 
from a plantation. The 
fungus not only attacks 
the young twigs and 
leaves, but also the fruit, 
rendering it quite unfit 
for market. The disease 
is supposed to have been 
spread from district to 
district by means of re­
turned empties. A care­

Fig. 84.-American Goo8ebeny Mildew 
(l::lphaerotheca. mors-uvre). 

ful watch should be kept for the disease, destroying any 

bush or fruit attacked and spraying the bui:;hes with 

potassium sulphide. Close pruning of the young shoots 

and burning the prunings has been strongly recommended. 

Raspberry spot (Gloeosporium venetum). 
On the canes and leaves of raspberries this fungus forms 

little red spots, which, becoming confluent, produce irregular 

blotches having a red margin. The canes so attacked die 

in the second season. 
Remedial measures will consist of burning all diseased 

leaves and canes, and then spraying the remaining canes 

in the winter with sulphate of iron solution, before growth 

commences. The foliage may afterwards be sprayed with 

dilute Bordeaux mixture. 

Strawberry mildew (Sphaerotheca humuli). 
This fungus is similar to the mildew which attta,cks the 

hop. The mildew spreads to the fruits as well as the 

leaves, spoiling their colour, and giving them a sickly 

appearance. -
Spraying the plants with potassium sulphide will check 

the disease. 
Damp shady positions favour the spread of this fungus. 
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Strawberry leaf spot (Sphaerella fragariae). 
Circular reddish-brown spots on the leaves of strctw­

berries are a,n indication of the presence of this disease. 
In the case of a severe attack it will be advisable to cut 

off the leaves with a scythe in the autumn, shake up the 
litter used as a mulch, and, with the addition of more dry 
straw, set :fire to the whole when the mown leaves lrnve 
become dry. The burning of the leaves destroys the 
spores of the disease and insects, whilst causing no injury 
to the crowns of the strawberry plants. As a further 
precaution the beds may be sprayed two or three times 
with dilute Bordeaux mixture before the flowers open. 
Moss and lichen on fruit trees. 

These may be destroyed by throwing dry lime over the 
trees while they are wet, by lime washing, or by spraying 
with lime. 

The " winter wash " or caustic soda wash will be found 
useful for this purpose, and will destroy in addition many 
insects on the trunks of the trees. These remedies are 
all applied during the dormant season. 
Crown gali. 

This gall occurs on various kinds of fruit trees, fruit 
bushes, roses, etc., and is caused by a bacterium ( Bacillils 
tumefaciens), which probably ga,ins an entry to the root or 
stem as the result of some injury to the bark by frost, 
etc. Badly attacked plants should be dug up and burnt, 
and an application of lime given to the soil before plant­
ing again. Where the attack is slight the galls may be 
cut away and the wounds covered with a paste composed 
of sulphate of iron 1 part, sulpha,te of copper 2 parts, and 
quicklime 3 parts. 
Diseases of flowers . 
Hollyhock rust (Puccinia malvacearum). 
Rose rnst (U redo rosae). 
Chrysanthemitm ritst (Puccinia chrysanthemi). 
Carnation 'rust or mould (Helminthosporium echinatum). 

The above rusts occasionally appear in gardens, and in 
this connection it must be remembered that these diseases 
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may also occur on other plants closely related to the ones 

in question. All leaves showing signs of attack should be 

picked off and burnt, and the plants then sprayed with 

Condy's fluid or potassium permanganate, dilute Bordeaux 

mixture, or potassium sulphide. Some growers use a 

mixture of tobacco powder l lb. and sulphate of copper 

i. oz. for dusting the under surfaces of the leaves every 

two or three weeks during the growing season, a dull 

still day being chosen for the operation. 
An effective spray mixture may be prepared as 

follows:-
Sulphur ~ lb. 
Soft soap ~ lb. 
Soot ~lb. 

Lime ~lb. 

Paraffin ~ pint. 

Boil the sulphur, soap, soot, and lime together in a 

gallon of water for half an hour, then add the paraffin, 

and allow the whole to simmer for about t\vo minutes. 

The mixture should then be allowed to stand until it 

becomes clear, when it may be placed in bottles and 

used as required at the rate of ! pint to 1 gallon of water, 

or stronger in the case of a bad attack. 

Chrysanthemurn mildew (Oidium chrysanthemi) and Rose 

mildew (Sphaerotheca pannosa). 
Various causes, such as dryness at the root, cold 

draughts, or a damp close atmosphere, favour the above 

and other fungi of a similar nature. 
Good cultivation, careful watering and ventilation, and 

allowing sufficient space for the plants may do much to 

keep these diseases in check. 
All infected leaves should be removed and burnt, 

attention to this matter being especially desirable in the 

autumn. 
Plants attacked may receive a dusting of sulphur 

over the leaves, or by painting the hot-water pipes with 

sulphm· and milk the same result will be attained. 
Spraying with potassimn sulphide, or carboliy soap 

S. G. 19 
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(Lifebuoy), ! lb. to 3 gallons of water, are both effective 
remedies . 

.Damping-off fungus (Pythium). 
Seedlings of a,sters, stocks, cress, tomatoes, cucumbers, 

etc., when grown in a close moist hotbed or propagating­
house, are sometimes attacked by this fungus. 

Under the conditions referred to the disease creeps 
along, or makes its appearance on the surface of the soil, 
and attacks the young sappy seedlings, causing them to 
topple over, after which they never recover. The con­
ditions must be altered immediately to check the disease 
and save the other seedlings. This may be effected by 
admitting more air and light, withholding water, and 
placing the pot or pan of seedlings near the glass. 

Diseases of lilies, snowdrops, hyacinths, gladioli, etc., 
caused by species of Botrytis, are not easily destroyed, 
the mycelium of the fungus having penetrated the bulbs. 
By isolating healthy plants and spraying or dusting 
them with sulphur, and burning all badly diseased stock, 
the diseases may be overcome. 

Streak disease (Thielavia basicola) of sweet peas and 
many other plants. The above-named fungus is perhaps 
not a true parasite, but only attacks plants weakened by 
unhealthy conditions such as over watering, insufficient 
drainage, and careless application of manure to tbe soil. 
The manure should be well decomposed and thoroughly 
incorporated with the soil some time before planting or 
sowing. 



CHAPTER XXII. 

COMMON WEEDS OF CULTIVATION. 

A weed may be described as "any useless or trouble­

some plant," the term being also applicable to a plant 
growing in the wrong place. 

Many persons regard all wild plants as weeds, but this 
is scarcely a correct view to take of all our native flower­

ing plants, of which there are between 2,000 and 3,000 
kinds known, including varieties. Those scarce in one 

district may be common in another, and may occur among 
crops on cultivated land, causing no little trouble to 
farmers and gardeners. No sharp line of demarcation can 
be drawn between wild plants on the one hand and weeds 
on the other. 

It is important that teachers of school gardening should 
know some of the common weeds of cultivation, and 
accordingly a list of these is given on pages 293-298. 

Weeds show a distinct preference for certain classes 0£ 
soils, and, to a lesser extent, seem to be associated with 
certain crops. The latter is probably due to the different 
methods of cultivation required by various crops, and also 
to the source of the seed sown. There are a certain 
number that are commoner in gardens, and others found 
more frequently in cornfields than elsewhere. It must be 

understood, however, that weeds are by no means con­
fined or restricted, in all cases, to particular formations or 
localities. Competition with other plants has also to be 
taken into account, as plants do not always occur where 
they might grow best, but where they are able to compete 

successfully with others. 
291 
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For methods of destroying weeds see tillage operations, 
hoeing, weeding, etc., page 87. 

Sp!aying with solutions of the sulphates of iron and 
copper is now adopted in the case of many troublesome 
cornfield weeds, some of which may be destroyed and 
others crippled. 

* Charlock, runcb, persicaria, and spurrey may he 
killed by spraying with a four to five per cent. solution of 
copper sulphate, while the following weeds are more or less 
crippled and seeding largely prevented by spraying with a 
five per cent. solution of copper sulphate, or a fifteen per 
cent. solution of sulphate of iron :-Poppy, corn cockle, 
black bindweed, dock, groundsel, dandelion, perennial sow­
thistle, thistles, and coltsfoot. 

-:• For the botanical names of weeds mentioned see special list 



(A) WEEDS CHARACTERISTIC OF COMMON OR ORDINARY SOILS (LOAl\18) UNDER CULTIVATION. 

(a = annual, b = biennial, p = perennial.) 

Common Name. 

Fool's parsley 
Scarlet pimpernel 
Red bartsia 
Shepherd's-purse ... 
Creeping field thistle 
Mouse-ear chickweed 

~ \ Flax dodder 
~ Heath 

Great 
Clover ,, 
Sun spurge ... 
Petty ,, 
Hemp-nettle 
Goose-grass or cleavers 
Herb-Robert 
Henbit ... 
Red dead-nettle 
Toadflax ... 
Wild chamomile 
Field mint ... 

Botanical Name. 

Aethn.~a Cynapiwn ... 
A 11agallis arvensis. . .. 
Ba rt8ia Odontites .. . 
Capsella Bur8a-pastoris 
Cardzms ':1.rvensis 
Cerastiitm 1·ulgaturn ... 
Cuscuta Epilinnrn 

Epithymiwn 
europaea 

,, Trifolii 
Euphorbia Helioscopia 

,, Peplus 
Galeopsis T etrahit 
Galium Aparine 
Geranium Robertianum 

I 

Lamiwn amplexicaule 
, , purpureum 

Liu aria 1·ulgaris .. . 
.!If at1'ica1·ia Charnomilla 
AI entha arvensis 

Natural Order. 

Umhelliferae ... 
Primulaceae ... 
Scrophulariaceae 
Crucifera 
Compositae 
Caryophyllaceae 
Convolvulaceae 

Euphorbiacea 

Labiatd; 
RulJiacea 
Geraniaceae 
Labiatae 

Scr~phulariaceae 
Compositae 
Labiatae 

Colon' of Flow"· I Du.atfon. 

white 
scarlet 
purplish 
white 
purple 
white 

yellow pink 

yeiiow 

pi~k 
white 

red 

ye ii ow 
white 
lilac 

a 
a 
a 
a 
p 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
p 
a 
p 



(A) WEEDS CHARACTERISTIC OF COMMON OR ORDINARY SOILS (LOAMS) UNDER CULTIVATION­
continued. 

(a = annual, b = biennial, p = perennial.) 

Common Name. 

Field forget-me-not 
Ribwort plantain ... 
Greater ,, 
Annual meadow-grass 
Knotgrass ... ... ... ... ... 

.t:51 Black bindweed or climbing buckwheat 
~ Persicaria or red shank . . . . .. 

Creeping crowfoot or buttercup 

I 
Runch or wild radish ... ... 

Groundsel ... . .. 
Black nightshade .. . 
Sow-thistle .. . 
Perennial sow-thistle 
Chickweed 
Couch-grass 
Coltsfoot ... 
Annual stinging-nettle 
Ivy-leaved speedwell 

llotanical Xame. 

1lf yo8otis ar1:en.sis 
Plantago lanceolata ... 

,, 1najor 
Poa annua ... 
Polygonmn avic1dar 

Oonrolvnl1is 
,, Persicaria 

Ranu nculi£8 repens ... 
Raphanus Raphanis-

trurn 
Senecio vulgaris 
Solaniim nigrum 
Sonchus oleraceu8 

,, arvensis 
Stellaria media 
Triticurn repen8 
Tussilago Fa1f ara 
Urtica uren8 ... 
Veronica hederaefolia 

Natural Order. 

Boraginaceae .. . 
Plantagineae .. . 

'' .. . 
Gramineae .. . 
Polygonaceae .. . 

Ranii~~ulacea~ .. 
Oriteiferae ... 

Composita 
Solanaceae 
Compositae 

Oary~phyllace-;,~ 
Gramineae ... 
Oonipositae .. . 
Urticaceae .. . 

Scrophula1·iaceae 

Colour of Flower. I Duration. 

blue 
greenish 

white or pink 
greenish 

red 
yellow 

white 
yellow 

white 

yellow 
green 
blne 

a 
p 
p 
a 
a 
a 
a 
p 
a 

a 
a 
a 
p 
a 
p 
p 
a 
a 



(B) WEEDS CHARACTERISTIC OF LIGHT OR SANDY SOILS UNDER CULTIVATION. 

(a = annual, b = biennial, p = perennial.) 

\- - - . -C-Ommon N amo, BoiAnioal Nam" N ntnmlO"d". Colom of Flow.,, I Dm•tion, 

Common mayweed ... ... Anthenii.~ Cotula ... Cmnpositae ... white I a 
Fat hen or goosefoot ... ... Chenopodiwn album ... Chenopodiaceae ... green 1 a 
Corn marigold ... ... ... Chrysanthenwni segetum Conipositae ... yellow , a 

~ I Horsetail or pipeweed ... ... Eq1d8etwil ar1·e11se ... Eqtii8etaceae .. . p 
01 Scentless mayweed or corn 

feverfew ... ... .Matrica1·ia inodora ... Compositae ... white a 
Long-headed poppy . .. . .. Papaver diibinm .. . Papaveraceae .. . red a 
Field poppy . .. .. . .. . ,, Rhoeas .. . ,, . .. ,, a 
Sheep's sorrel ... ... ... Rumex Acetosella ... Polygonaceae ... reddish p 
Kna.wel .. . ... ... ... Scleranthw; ann1ius ... Illecebraceae ... greenish a 
Spurrey or yarr .. . ... .. . Spergula arrensis . .. Caryophyllaceae .. . white a 
Sand spurrey .. . .. . .. . Spergularia rnbra .. . ,, .. . pink a or b 
Field speedwell .. . Veronica agre8tis .. . Scrophulariaceae . .. blue a 
Wild pansy or heartsease ... Viola arren8i8 ... ... Violaceae ... ... yellowish a 



(C) WEEDS CHARACTERISTIC OF CALCAREOUS (CHALKY) SOILS UNDER CULTIVATION. 

(a = annual, b = biennial, p = perennial.) 

Common Name. 

White mustard 
Charlock 
Fumitory ... 

. ~ Dove's-foot cranesbill 
g; Soft cranes bill ... 

Ploughman's spikenard 
Corn gromwell ... 
White or evening campion 
Corn buttercup . . . . .. 
Field scabious . . . . .. 

Botanical Name. 

Brassica alba 
,, an:e11sis 

Fwnaria oJficinalis 
Gwranium dissectum 

,, molle 
Inula Conyza 
Lithospennwrn arvens 
Lychnis vespertina 
Ranunculus arvensis 
Scabiosa arvensis 

Shepherd's needle or Venus's 
/ .comb ... ... ... ... Scandix.Pecten-v~neris 

I 
Field madder . . . . . . . . . Sherardia arvensis 
Bladder cam pion . . . . . . . . . Silene Cuwbal11s (S. 

i11fiata) 

Natural Order. 

Oruciferae . . . 

" Fumariaceae 
Geraniaceae 

Comp~8itae 
Boraginacea 
Caryoph yllaceae 
Ranunc1dacea 
Dipsaceae 

Umbell1ferae 
Rnbiaceae ... 
Caryophyllaceae 

- ·---

Colour of Flower. Duration. 

yellow a 

" a 
pink a 
red a 

pink a 
yellow and purple p 

white a 

yeliow 
p 
a 

lilac p 

white a 
pink a 

white p 



(D) 001\11\ION WEEDS FOUND IN HEDGEROWS, ROADSIDES, ETC., AND WHICH SOMETIMES GIVE 

TROUBLE IN THE GARDEN OR FIELD-CHIEFLY OF A BIENNIAL OR PERENNIAL 

CHARACTER. 

Common Xame. 1 

'---
Gout or bishop-weed 
Yarrow or milfoil ... 
Bent-grass ... 

~ Beaked parsley 
-.:i Daisy ... 

Soft brome-grass 
Barren brome-grass 
Hardhead ... 
Rough chervil 
Ox-eye daisy or gowan 

Lesser bindweed 
Greater ,, 
Yorkshire fog 
White dead-nettle 
Nipplewort 

(a = annual, b = biennial, p = perennial.) 

Botanical Xame. 

Aeyopodimn Podagraria 
Achillea .Millefolium 
Agr·ostis mdgaris 
Anthri8C'll8 vulgari8 
Bellis perennis .. . 
Bromus mollis .. . 

,, steril i.s .. . 
Oentaurea nigra 
Ohaerophylb.mi ternuliim 
Ohrysauthemurn L eucan-

them11m 
Oom;olvulu8 arven8is 

,, sepiurn 
Holcu8 lanatus ... 
Lamiil1n albiirn 
Lap.sana comnwnis 

:Natural Order. 

U mbell iferae 
Oompositae 
Graniineae ... 
Umbelliferae 
Oornpositae .. . 
Gramineae .. . 

Oompo8itae 
Umbelliferae 
Oompo8itae 

0011 rolvulaceae 

" Grarnineae ... 
Labiatae 
Com posit a 

I Colour of Flower. I Duration. 

white p 
p 
p 

white b 
p 
a 
a 

pink • p 
white b 

p 

white or pink p 
p 
p 

white \ p 
yellow a 



( D) COMMON WEEDS FOUND IN HEDGEROWS, ROADSIDES, ETC., AND WHICH SOMETIMES GIVE 

TROUBLE IN THE GARDEN OR FIELD-CHIEFLY OF A BIENNIAL OR PERENNIAL 
CHARACTER-continued. 

Corn 
Dog 
Grou 

~ / Silv 00 
Acri 
Bulb 
Yell 
Sorr 
Curl 
Com 
Rag 
Dan 
Stin 
Wal 
Germ 
Com 

. --- (a = annual, b = biennial, p = perennial.) 

Common .Name. Botanical Name. Natural Order, Colour of Flower. Duration. 

cockle . . . . . . . . . Lychni8 Githago . . . Caryophyllaceae . . . red a 
i mercury ... ... .. . jJferciwialis perennis .. . Euphorbia,ceae . . . green p 
nd ivy ... ... ... Nepeta Glechoma ... ,Labiatae ... .. . blue p 
rweed... ... Potenti'lla An8erina ... Rosaceae ... ... yellow p 
l or biting-buttercup ... Ranunculus acris .. . Ranunculaceae .. . ,, p 
ms buttercup .. , .. . / ,, bulbosus .. . ,, . .. ,, p 
w rattle . . . . . . . . . Rhinanthus C1·ista-ga1li Scrophulariaceae . . . ,, a 
l ... ... ... ... I Rumex Acetosa ... Polygonaceae ... green p 
dock ... ... ... ,, crispus ... ... ,, ... ,, p 

10n dock .. . . .. .. . I ,, obtus~folius .. . ,, . .. ,, p 
ort . . . . . . . . . . . . Senecio J acobaea Compositae . . . yellow p 
~lion . . . . . . . . . . . . Taraxacum officinale . . . , , . . . , , p 
ng-nettle ... ... ... Urtica dioica ... Urticaceae ... green p 
3peedwell ... ... Veronica arvensis Scrophitlariaceae ... pale blue a 
mder speedwell .. . . .. ,, Chamaedrys .. . ,, . . . bright blue p 
on ,, .. . .. . ,, o..fficinali8 . . . ,, .. . pale blue p 



CHAPTER XXIII. 

TABLES OF COMMON AND BOTANICAL NAMES. 

VEGETABLES, SALADS, AND HERBS (CULINARY AND 

MEDICINAL) ARRANGED ACCORDING TO THEIR FAMI­

LIES (NATURAL ORDERS). 

Cruciferae- Oabbage Farnily. 

r egetables :-
Wild or seaside cabbage 
Cultivated cabbage 
Red or pickling cabbage 
Savoy 
Brussels sprouts 

Kale, curly green, or borecole 
Kohl rabi or turnip-rooted 

cabbage 
Cauliflower 
Broccoli 
Rape or colewort 
Garden turnip 
Swede 
Seakale 

Salad8:-
American or land cress 
vVhite mustard 
Black or brown mustard 

Cress 
\Vatercress 
Radish 

Brassica o1 eracea 
,, capitata 

?"llbra 
bullata 

nilfera 
Brassica 

yern-

acephala 
caul o-rapa 

299 

Napus 
Rapa 

botrytis 

,, Riitabaga 
Crambe maritirna 

Barbarea praecox 
Brassica alba (Sinapis alba) 

,, nigra (Sinapis niyra 
or Brassica sinapioides) 

L epidi1mi 8alfrwn 
]{ci15fit1·l iwn ojjicinale 
Raphanu8 satfrns 
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Herbs:­
Horseradish Cochlearia A rmoracia 

Salads:­
Purslane 

Portulaceae-Pwrslane Family. 

Portulaca ole1·acea 

Herbs:­
Rue 

Rutaceae-Rue Family. 

Ruta graveolens 

Leguminosae-Pea and Bean Family. 
Vegetable8 :-

Scarlet runner bean 
French, dwarf, or kidney bean 
Garden or green pea 
Broad bean 
Horse or field bean 

Phaseoht::; mu7tiflonis 
mtlgm·is 

Pisum sativum 
Vicia Faba 

equina (syn. a?·-

Cucurbitaceae- .. Melon and Cncmnbe1· Family. 
Vegetables and Salads:-

Cucumber 
Vegetable marrow 

Cucmnis sativus 
Cncurbita Pepo 

Vegetables :­
Ficoideae-Fig },fa1·igold Family. 

New Zealand spinach Tet1·agona expansa 

Vegetables :­
Celery 

Umbelliferae-Parsley Family. 

Celeriac 
Bulbous-rooted chervil 
Carrot 
Parsnip 

H erbs:­
Angelica 
Chervil 

Apiiim graveolens 
, , , , 1·apacea 

Chaerophyllum bulboswn 
Daucus Carota 
Peucedanum, ativum (Pasti11aca 

sativa) 

Angelica A rchangelica 
A11thriscus cerejolium (Chaero­

p hyllum aromaticum) 
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Caraway 
Parsley 

Coriander 
Samphire 
Fennel 
Sweet Cicely 
Dill 
Aniseed 

Ca1·um Carl'i 
,, P etr·ostlinwn ( Petro8e­
linwn 15alivmn) 

Co1·iandrwn 15ati1111m 
Critlunwn niaritimwn 
Foeniculwn 1•ulr;are 
)..ll yrrhis oclorata 
P eucedantlin r;rai·eo fen8 
P impinella A ni8mn 

Valerianaceae- Vale1·ian Family. 

Salads:-
Italian corn salad 
Corn salad or lamb's lettuce 

Valerianella eriocarpn 
olitoria 

Compositae-Daisy Family. 

Veuetables :­
Cardoon 
Globe artichoke 
Jerusalem artichoke 
Scorzonera 
Salsify or vegetable oyster 

Salads:­
Endive 
Chicory 
Let Luce 
Dandelion 

Herbs:­
Southernwood 
Wormwood 
Tarragon 
Mugwort 
Marigold 
Costmary or sweetmary 

Tansy 

Cynara Cardimculn8 
Scolym,u8 

H elia11thits tuberosu .~ 

Scorzonerµ, hispanica 
Tragopor;on porrif oliil8 

Cichoriwn Endfria 
,, I ntybtt/5 

Lactuca 15ativa 
Taraxacwn officinale (1'. Dens­

leonis) 

A rlemisia A brotanmn 
A bsinthimn 
Dracwicidus 

,, vulr;aril5 
Calendula officinali/j 
Chrysanthemwn Bal ·a1nita (Bal­

samita vidgari') 
Tanacetum vul.gare 

Campanulaceae-Bel(/lower Family. 

Salads:­
R ampion Campanida R anunculus 
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H erbs :­
Borage 

Boraginaceae-Borage Faniily. 

Borago oJjicinalis 

Soianaceae-Potato Family. 

Vegetables and Salads :-
Tomato 
Potato 

Lycopersicum escidentum 
Solammi tuberoswn 

Labiatae-Dead-nettle Faniily. 
Vegetables :­

Chinese artichoke 

H erbs:­
Hyssop 
Lavender 
Horehound 
Balm 

• Peppermint 
Pennyroyal 
Green or spear-mint 
Bush basil 
Sweet basil 
Sweet or knotted marjoram 
Pot marjoram 
Common marjoram 
Rosemary 
Sage 
Clary 
Annual or summer savory 
Winter savory 
Common thyme 
Lemon 
Garden 

Stachys tuberifera 

Hyssopus officinalis 
Lavandula 1·era 
J.lI arrubiurn vulgare 
llf elissa officinalis 

J.1Ientha piperita 
Pulegiitrn 

" viridis 
Ocimum Basilicuni 

mininmrn 
Origanurn JJI ajorana 

Onites 
vulgare 

Rosmarinus officinalis 
Salvia officinalis 

" Sclarea 
Satitreia hortensis 

rnontana 
Thymus Ohamaedrys 

citriodorus 
vulgaris 

Chenopodiaceae-Goosefoot and Beet Farnily. 
Vegetables and Salads :-

Spinach beet 
Seakale beet or chard beet 
Beetroot 

Beta Oicla 
var. 

rnaritima vulgaris 
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Wild spinach, Good King) 
Henry, allgood, or Lin-f 
colnshire asparagus 

Round or summer spinach 
Prickly or winter spinach 

Chenopodiurn Bonus-Henriws 

Spinacia oleracea 
spino8a 

Polygonaceae-Knotweed crnd Rhubarb Family. 

Vegetables :­
Rhubarb 

Salads:­
Common sorrel 
Mountain 
French 

Rhewn Rhaponticum 

Rmnex A cetosa 
nwntanus 
scutatns 

Liliaceae-Lily Faniily. 

Vi:-r1etables :­
Shallot 
Onion 
Potato onion 
\<V elsh onion 
Leek 
Garlic 
Rocambole or sand leek 
Asparagus 

Herbs:­
Chives 

Allimn ascalonicurn 
Cepa 

var. 
.fistuloswn 
Porritrn 
1:;atil'UJIL 
Scm·odopras urn 

Asparagu1:; ojjicinalis 

Allium Schoenoprasurn 

Agaracineae (Fungi)-llfitshroom or Toadstool Family. 

Vegetable:­
Meadow or horse mushroom 
Field mushroom 
Cultivated mushroom 

AgaricttS arvensis 
carnpestris 

" 
hortensis 

THE PRINCIPAL FARM CROPS AND GRASSES, ARRANGED 

ACCORDING TO 'THEIR FAMILIES (NATURAL ORDERS). 

White mustard 
Rape 
Turnip 

Cruciferae-Cabbage Family. 

Brassica alba (Sinapis alba) 
Napus 
Rapa 
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Swede 
Black mustard 
Thousand-headed kale 
Drumhead or cattle cabbage 
Kohlrabi 

B1·assica Rutabaga 

rapa 

nigra (Sinapis nir;m) 
oteracea var. acephala, 

capitata 
caulo-

Flax or linseed 
Linaceae-Flax Family. 

Limon 1l8itatis imum 

Leguminosae-Bean and Clover Family. 
Soya bean 
Lucerne or alfalfa 
Sainfoin 
Field pea 
Alsike clover 
Crimson or Italian clover 
Red clover 
"White or Dutch clover 
Fenugreek 
Horse bean 
Common vetch or tare 

atycine Soja (Soja hispida) 
.:Jhdicago sativa 
Onobr.7Jchis sativa (0. viciaejolia) 
Pisum ativwm arvense 
Trifolium hybridum 

incarnatum 
pratense 
repens 

Trigonella Foenwn-groecmn 
Vicia Faba equina 

8ativa 

Sheep's parsley 
Carrot 

Umbelliferae-Parstey Family. 

Tobacco 
Potato 

Sugar beet 
Mangel 

Buckwheat 

H emp 
H op 

Canmi Petroselinum 
Daucws Carota 

Solanaceae-Potato Family. 

Nicotiana 'Pabacwn 
Solanum tuberoswn 

Chenopodiaceae-Goosefoot Family. 

Beta Cicla 
ma'ritima vulgaris 

Polygonaceae-Knotgrass Family. 

Fagopyrum esculentwn 

Urticaceae-Nettle Family. 

Cannabis sativa 
Humulus .Lupulus 
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Gramineae-Grass Family. 

Cereal or Grain crops-grown for their seeds (fruits):-

Wild oat (a weed) Avenafat1ta 
Tartarian oat orientalis 
Common oat 
Shetland or bristle-pointed 

oat (not much grown now) 
Two-rowed barley 
Four-rowed barley or bere 
Six-rowed barley 
Rice (in hot countries) 
Rye (grown largely as a green 

crop) 
·wheat 
Maize or Indian corn (in hot 

countries) 

Grasses for grazing or for hay :­

Marsh bent-grass 
Fiorin-grass 
Common bent-grass 
Meadow foxtail 
Tall oat-grass 

Narrow-leaved oat-grass 
Downy oat-grass 
Hungarian forage-grass or 

awnless brome-grass 
Schrader's brome-grass 
Crested dogstail 
Cocks foot 
New Zealand tall fescuc 
Hard fescue 
Tall fescue 
Various-leaved fescue 
Sheep's fescue 
Fine-leaved sheep's fescue 
Meadow fescue 
Red fescue 
Italian rye-grass 
Perennial rye-grass 

S. G. 

sativa 

8t?·igosa 
Ilordeurn .qatfrwn di. tichon 

1·illynre 
hexa.'ltichon 

Oryza satioa 

Secale cereale 
Triticurn sativum, milgare 

Zea .May.'I 

Agro8tis all>a 
,, stolonijera 

1"lllga.ris 
A lopewrns pratensis 
Avena elatim· (A rrhenatherwn 

avena,reu,m) 
A l'ena pratensi8 

pubescens 

Brornns inermi.q 
Schmderi 

Oynosw·its cristntus 
Dactylis glornerata 
Festnca arnndinacea 

diiriuscnla 
elatior 
heterophylla 
ovina 

teniiif olia 
pratensis 
rubra 

Lolium italicum (rnulti.ftoriim) 
,, perenne 

20 
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Reed canary-grass 
Canary-grass 
Timothy or catstail 
Annual meadow-grass 
Wood meadow-grass 
Smooth-stalked meadow-grass 
Rough 
Yellow oat-grass 

Phalaris arundinacea 
canarien8is 

Phleum praten.qe 
Poa annua 

nemo1·ali8 
,, prate1u1is 
, , triviali8 

Tri. et nm jfo l'e8cenB (A t'Pna fla­
'Ve8ce n 8) 

Grasses of a u•eedy or less important nature:-

Tufted hair-grass A ira, cae8pito8a 
Wavy hair-grass ,, flexuosa 
Sweet vernal-grass Antho.canthmn odoratmn 
Pearl-grass or bulbous oat- A 1T!ienathermn avenacenm var. 

grass 
Heath false brome-grass 
Wood 
Rough brome-grass 
Soft 
Rye 
Barren ,, 
Yorkshire fog or soft-grass 
Creeping soft-grass 
Wall barley 
Meadow barley 
Crested koeleria 
Darnel rye-grass (poisonous) 
Purple molinia 
Mat-grass 
Decumbent heath-grass 
Couch-grass or twitch 

lmlbosnm 
Bi'achypodinm pinnatwm 

sylvaticmn 
B1·onius asper 

moll is 
secalinus 

,, 8terilis 
H olcu.s lanat?.ts 

mollis 
Ifordenm murinum 

pratense (nodo8um) 
K oeleria c1·istata 
Loliwn teniulentitm 
M olinia caerulea 
N ardilS st1·icta 
T1·iodia (Sieglingia) decumbens 
Triticum repens (A gropyron 

repens) 

There are many other kinds of grasses found, more or less com­
monly in a wild state, for further particulars of which some good 
"British Flora" should be consulted, 
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CULTIVATED FRUITS, ARRANGED ACCORDING TO THEIR 

FAMILIES (NATURAL ORDERS). 

Ampelidaceae- Vine Family. 

Grape vine 

Apple 

Pear 
Medlar 

Quince 

*Sloe or black-} 
thorn 

Wild plum and} 
damson 

Greengage 
Bullace 

Myrobalan or } 
cherry plum 

Peach 

Nectarine 
Apricot 
Almond 

Wild cherry, maz-} 
zard, or gean 

Morello cherry 

Strawberry 

Common black-} 
berry or bramble 

V itis vinifera 
Native Country. 

South Europe, \Vest 
Asia, North Africa 

Rosaceae-Rose Family. 

Pynt.<s M al1tS (Britain) Temperate 

comrnnni8 
, , gerrnanica 

(JJiespilus germanica) 
Oydonia vulgari8 
(I'yrns Oydonia) 

Prnnu8 .'pinosa 

,, conwnmis 
(P. dornestica) 
P. cornm1lnis variety 
P t·nn1ts insititia 

cerasifera 

,, P e'rsica 
(Pe1·sica '1.mlr;arif!} 
P. P. var. 11ectarina 
Prwms A rmeniaca 

Arnygdalus 

,, Aviwn 
(Gean, Heart, and 

Bigarreau vars.) 
Pr1tn'l.tS Oerasus 
(Morello, Duke, and 

Kentish vars.) 
Fragaria vesca 

(vars. and hybrids) 

R1tbus jr?tticositS 

·11- Not cultivated. 

Europe and Asia 

North Persia ? 

{
(Britain) Europe and 

North Asia 
Europe 

(Britain) Europe, 
Orient 

Caucasus? 

China, etc. 

North China, etc. 
South Europe, Levant, 

etc. 

Europe, etc. 

Europe, etc. 

(Britain) Europe 

Europe 
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Native Country. 

parsley- leaved Rnbns laciniatus 
Cut-leaved or } 

Garden origin 
bramble 

Raspberry Idaeus Europe and vVest Asia * Cloudberry, l 
Roebuck berry, L 
Mountain rasp-J Chamaemorns 
berry or 
bramble 

(Britain) Europe (on 
mountains) 

Japanese wine-
berry 

Loganberry 

phornicola.r:;ius China and Japan 

(hybrid between American raspberry 
and bramble) 

Saxifragaceae-Roclifoil and Om·rant Family. 

Gooseberry 
Black currant 

Red 
White 

Ribes Grossularia 
nigrwn 

rubrwn 

Northern Hemisphere 
North Europe and 

North Asia 
Northern Hemisphere 

Cucurbitaceae-Oucurnber Fan1Ry. 

Melon Cucwnis llfelo Tropics 

Vacciniaceae-Cranbe1·ry Family. 

American or } 
large cranberry 

*Marsh whortle-}· 
berry or marsh 
cranberry 

*Bilberry, black} 
whortleberry, 
or blaeberry 

bog whortlc-
*Great bilberry or} 

berry 

*Red whortle- } 
berry or cow­
berry 

Oxycoccus macrocarpu. North America 

O.r:ycoccus pahtstri8 
( 0. quaclJ·ipet al a) 

Vaccinimn llf y1·tilhts 

1tliginosmn 

Vitis-idaea 

* Not cultiva,ted, 

(Britain) Europe 
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Ericaceae- J:f eath Family. 

*Alpine or black} 
bear berry 

*Common or red} 
bear berry 

Native Country. 

Arctostaphylos alpina (Britain) Europe 

A rcto taphylos 
Uva-ur i 

Urticaceae-Nettle and Elm Farnily. 

Fig-tree 

Mulberry 

Ficus Garica 
dorne tica 

.!If orus nigra 

var.} Afghanistan, Eastern 
Persia · 

Temperate Europe 
and Asia 

POISONOUS PLANTS. 

A list of the principal kinds of plants which are poison­
ous will not be out of place here, as it is important for all 
connected with country life to be able to recognise most 
of these plants. When found growing in public places 
steps should be taken to destroy them. 

The evidence that a particular plant is poisonous to 
stock is frequently of a very slight and often conflicting 
character. Some animals are more susceptible than others, 
the young being generally more easily affected than those 
of adult age. On the other band some animals, especially 
in a wild state, appear to possess the power of discriminat­
ing between dangerous and innocuous plants. 

Clippings of yew trees, box edging, Rhododendrons, and 
Azaleas, roots of scarlet runner beans, and other plants of 
a poisonous nature should not be thrown into ditches or 
any place accessible to animals, but should be burnt. 

Aconite or monkshood 
vVood anemone 
Wild celery 
Lords-and-Ladies 
Deadly nightshade 

or Belladonna 
Azalea 
Box-tree 

A coniturn Na p ell us 
A nernone nernorosa 
A p imn graveolen.' 
A rwn rnaculatiini 

Cowbane or water hemlock 

Atropa B elladonna 
A zalea rnollis, etc. 
Buxus sempervirens 
Cicuta virosa 

*Not cultivated. 
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Meadow saffron 
Hemlock 
Monterey cypress 
Yellow cypress 
Laburnum 

Spurge laurel 
Mezereon 
Thorn-apple 
Larkspur 
Foxglove 
Sun spurge 
Caper ,, 
Petty ,, 
Hen bane 
Savin 
Acrid or wild lettuce 
Yellow vetchling 
Indian peas or tares 
Darnel rye-grass 
Lupin 
Corn cockle 
Dog's mercury 
Hemlock water dropwort 
Horse bane 
Field poppy 
Opium poppy 
Herb-Paris 
Cherry laurel 
Buttercups 
Lesser spearwort 
Celery-leaved crowfoot 
Rhododendron 
Poison ivy or poison oak 
Poison sumach 
Bittersweet or woody 

nightshade 
Black nightshade 
Black bryony 
Yew 
White hellebore 

Colchicum autumnale 
Coni1im rnac1datum 
Cupressus macrocarpa 

nootkatensis 
Cytisus Labitrnitm (Laburnum 

vulyare) 
Daphne La1treola 

,, Mezereum 
Datura Stramonium 
Delphiniwn Ajacis 
Digitalis purpurea 
Eitphorbia H elioscopia 

Lathyrus 
,, Pepl'lt, 

H yoscyamu niger 
Juniperus Sabina 
Lactuca viro ·a 
Lathyrus Aphaca 

sativus 
Lolinm ternulenturn 
Litpiniis foteus, L. albiis, etc. 
Lychnis Githago 
Mercurialis perenni1:> 
Oena11the crocata 

, , Phellandriwn 
Papaver Rhoeali 

s01nnif erum 
Paris quadrifolia 
Prunus LaurocerasitS 
Ranunculus, several species 

Flammula 
sceleratus 

Rhododend1'0n ponticurn, etc. 
Rhu Toxicodendr01i 

l'enenata 

Solanum Du,lcarnara, 
,, nigrum 

Tamu cormnunis 
TaxitS baccata 
Veratrum album 
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MEDICINAL PLANTS. 

Many medicinal plants are very poisonous, others being 
quite harmless. Care shouldi therefore, be exercised in 
using any plant whose properties are unknown to the 
user. Those of a poisonous nature-indicated by the letter 
p-are also included in the list of poisonous plants. 

p . Aconite or monkshood 
Parsley piert 
Marsh mallow 
Pasque-flower 
Chamomile 

p. Deadly nightshade or 
Belladonna 

Barberry 
Bryony 
Celandine 
Saffron 
Broom 

p . Thorn-apple 
p . Foxglove 

Squirting cucumber 
Gum-tree or Eucalyptus 
Eye bright 
Fennel 
Liquorice 
Jalap 

p. avin 
Common mallow 
Pennyroyal 

p. Opium poppy 
Solomon's seal 
Cascara sagrada 
Turkey rhubarb 
C!1stor oil plant 
Damask rose 
Rue 
Elder 

Aconitum Napell1ts 
Alchemilla arvensis 
Althaea officinalis 
Anemone P1usatilla 
A nthemis nobilis 

Atropa Belladonna 
.Berberis vulgaris 
Bryonia dioica 
Ohelidonium majus 
Crocus sativus 
Oytisus coparius 
Datura Stranwniwn 
Digitalis purp1irea 
Ecballfom Elateriwn 
EucalyptiLS Globulu8 
Euphra ia officinali8 
Foeniculilm culgan 
Glycyrrhiza glabra 
I pomoea P urga 
Juniperus abi11a 
JJI alva 8ylvestri8 
JJI entha Puleyium 
Papaver somnijenml 
Polyyonatum multifiorum 
Rham111.1,S piirshiana 
Rheum o.fjicinale 
Ricinus commimis 
Rosa damascena 
Ruta graveolens 
SambucilB nigra 

p = poisonous as well as medicinal. 
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Dwarf elder 
Blood-root 
Figwort 

p. Bittersweet or woody 
nightshade 

Comfrey 
p. Black bryony 

Dandelion 
Coltsfoot 

p. White hellebore 

Sambucus Ebvl118 
Sanyuinaria ca11adrn8is 
Scrophularia nodosa 

Sola1111m Dulcamara 
Symphyturn oj/icinalt, 
Tamus communis 
J'nra:vacll?n officinale 
T1t si1 ago Fa1f ara 
Veratrwn album 

----------~ - -~-

p = poisonous as well as medicinal. 



CHAPTER XXIV. 

USEFUL TABLES. 

Lo GEVITY Ol!' GARDEN SJ<JEDS (M. DE V1LMORI ). 

:Uean. Utmost Mean. Utmost 
Years. Years. 

--- --- -- --

Angelica ... lor2 3 Parsley . .. 3 9 
Bean ... ... 3 8 Pea, Garden ... 3 8 
Beet ... 6 10 " 

Field . .. 3 8 
Borecole ... 5 10 Pepper . .. 4 7 
Broccoli ... 5 10 Pumpkin . .. 4or5 9 
Cabbage ... 5 lU Radish . .. 5 10 
Carrot ... 4or5 10 Rhubarb .. . 3 8 
Cauliflower ... 5 10 Rosemary ... 4 ? 
Celery ... 8 10 Rue ... . .. 2 5 
Cress, Common 5 9 age ... . .. 3 7 
Cucumber ... 10 10 Salsify ... 2 8 
Endive ... 10 10 Scorzonera ... 2 7 
Gourds ... 6 10 Seakale ... 1 7 
Kohlrabi ... 5 10 Spinach ... 5 7 
Leek ... ... 3 9 Strawberry ... 3 6 
Lettuce ... 5 9 Thyme ... 3 7 
Maize ... ... 2 4 Tomato ... 4 9 

Mustard ... 4 9 Turnip ... 5 10 
Onion ... ... 2 7 Water-melon 6 10 

Parsnip ... 2 4 Wormwood ... 4 6 
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SEED TABLES. 

(A) GARDEN CROPS. 

-
Required to Sow. 

Seed req ufred to 
Sow 1 Acre. Size of Quantity 

Plot. of Seed. 

Asparagus ... 1 sq. yd. ~ oz . 4-5 lb. 
Beans, Broad ... Row 50 ft. 1 pt . 2-4 bush. 
Beans, Kidney Row 100 ft. ~ " 2-2~ 

" Beans, Runner Row 50 ft. 1 
" 2-3 

lb." Beet ... ... Row 50 ft. 1 oz. 5-7 
Broccoli ... Bed4sq. yd. ~ " 1 lb. transplanted 
Brussels sprouts Bed4 sq. yd. J llb. 2 " ,, 
Cabbage ... 6 sq. yd. 2 1 lb. 2 " " Carrot ... Drill 100 ft. 1 

" 8-10 lb. 
Cauliflower ... Bed4sq. yd. 1- 1 lb. transplanted 2 " Celery ... . .. 5 sq. yd. l 5 oz. 2 " 2-3 lb. (w~ter) 

I Cress ... ... 3 sq. yd. 1 
" Endive ... ... 4 sq. yd. 1 1 lb. transplanted 2 " Kale ... ... 4 sq. yd. 1 1 lb. 2 " " Leek ... ... 

I 
5 sq. yd. 1 

" 1 oz. for 1000 

I 
plants 

Lettuce ... .. . 5 sq. yd. t " 1 oz. for 1000 

I 
plants 

Mushroom ... 7 sq. yd. 1 bush. -
Mustard ... 3 sq. yd. 1 oz. 1 pk . 
Onion· ... ... 9 sq. yd. 1 10-15 lb. 
Peas, Early ... Row 50 ft. 1 pt'. 3-4 bush . 
Peas, Late ... Row 80 ft. 1 

" 2-3 
" Parsley ... ... Row 50 ft. ~ oz. -

Parsnip ... ... Row 80 ft. 1 8-10 lb. 
Potatoes ... Row 50 ft. ~ pk . 12-18 cwt . 
Radish ... ... 3 sq. yd. 1 oz. 8-12 lb. in drills 
Savoy ... 5 sq. yd. J 1 lb. transplanted 2 " Spinach ... ... Drill 100 ft. 1 

" 10-15 lb. drills 
Turnip ... ... 4 sq. yd. J 2-3 lb. drills 2 " 
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(B) FARM CROPS. 

QUANTITIES OF AGRICULTURAL SEEDS REQUIRED TO Sow A 

STATUTE ACRE. 

Barley 
Beans .. . 
Beet .. . 
Broom 
Buckwheat 
Burnet 
Cabbage, in beds for transplanting 

,, 
Carrot 
Chicory 
Clovers, 

drilled 

alone 
with rye grass 
and grasses mixed for permanent pas­

tures, about -.. . 
Clovers, crimson 
Furze or gorse, for cover ... 

for feeding or mowing 
for single line for fencing, to 

sow one mile ... 
Grasses and clovers for one year's ley 

, , two years' , , 
,, ,, ,, ,, three ,, 

Grass seeds for permanent pasture 
,, temporary 
, , renovating 

Hungarian forage-grass 
Kale, thousand-headed, in drills ... 

broadcast ,, 
Kidney vetch 
Kohl rabi, in drills .. . 
Linseed, for flax 

,, 
Lucerne 
Lupins 

for seed 

3 bushels 
3 

12 lb. 
20 to 25 lb. 

2 bushels 
40 lb. 
l lb. 

4 to 6 lb. 
8 lb. 
8 lb. 

16 lb. 
12 to 14 lb. 

35 to 40 lb. 
25 lb. 

20 to 25 lb. 
35 to 40 lb. 

3 to 4 lb. 
20 lb. 
24 lb. 
32 lb. 
40 lb. 

25 to 40 lb. 
10 to 20 lb. 
28 to 40 lb. 

4lb. 
12 lb. 

25 to 30 lb. 
4 lb. 

2~ bushels 

l~ " 
20 to 25 lb. 

2 bushels 
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Maize .. . 
Mangel wurzel 
Mustard 
Oats .. . 
Onion, for bulbing .. . 

USEFUL TABLES. 

for drawing green ... 
Parsley, along with other seeds ... 

· Parsnip 

Peas in drills 2 to 3 feet apart ... 
Potatoes, rows 27 inches apart, sets 18~ inches, 

averaging not less than 2~ oz .... 
Rape ... 
Rye (if for straw plait, double) 
Rye-grass 
Sainfoin, in husk 

milled 
Sorghum, drilled 

" broadcast 
Sunflower 
Sugar beet ... 
Swede, in drills 
Tares, winter 

spring 
Turnip, in drills 
Vetches, when sown alone 

Wheat 
when sown with rye or oats 

1 to 1 ~ bushels 
6 to 8 lb. 

20 to 25 lb. 
3 to 4 bushels 

10 lb. 
15 lb. 
1 lb. 
8 lb. 

2 to 2~ bushels 

18 cwt. 
16 lb. 

2~ to 3 bushels 
3 bushels 

4 to 5 bushels 
56 lb. 
15 lb. 
26 lb. 
10 lb. 
12 lb. 

3 to 4 lb. 
2~ bushels 

2 to 2~ bushels 
3 to 4 lb. 
4 bushels 
3 

2i to 2~ bushels 



Sol\rn OF THE PRINCIPAL vVEWHTS AND MEASURES USED FOR FRUIT IK LEADING MARKETS. 

London. 
I 

Birmingham. I Liverpool. Sheffield. )Ianchester. Glasgow. 

Bushel of 56 lb. 1-By net weigh: Pot. 64-72 lb. 

- - - - - -- - ---
Apples ... . .. In all kinds of Pot. 64-72 lb., Sleek 40 lb. 

63 1 b. (pack- net. packages at per or half sieve 
ages vary). Cl\ t. of 112 lb. 28 lb. net. ~ 

Cunants Per sieve of 5 By net weight I Pot. 63 lb .. Half sieve 24 0 

... " " .;.: 'd 
gal. 63 lb. half pot. 32 lb., lb., half pot. Q) Q) 

or half bush. 32 lb. net. ~~ 

Half sieve 3~ I By net weight 
24 lb. net. ~ea 

Cherries ... ... Half bush. 24 " " 
,, " g:; .s 

imp. gal. 63 lb. lb. .:i 

Goosebenies ... Peck or sieve. [ By net weight Half bush. 24 ,, ,, Half sieves of ~ ~ 
63 lb. lb., pot., ann 28 lb. ]>fr] 

half pot. 
Per lb. or cwt. Handle baskets I ~ ~ ~ Grapes ... ... 2 lb. and 4 llJ. Baskets 7-12 lb. Baskets and 

punnets. 
I 

per lb. of7-Ulb. ~o_5 
Pears ... ... Bushel sieve. Baskets 72 lb. Pot. of 64-72 Per cwt. Pots. and half r0.:; .S ,, 50 ,, 

I 
lb. net. pots. ; choice · o ~ ~ 

fruit half sieves / ~ '§""' 
of 28lb. ;;.5"5i 

Plums ... ... Sieve and half Pecks or sieves, Half bush. 28 ,, Half pot. 36 lb., !l 'd ·03 ,, 60 " 

' 
sieve. 12 lb. (if ripe). lb., pots. and and half sieve ·;:: ~ ::= 

half pots. 72, 36 I 28 lb. .E ~ 
lb. I ~o 

Raspberries ... Gallon basket, Pecks or i;ieves . Baskets 12 and I Per quart or Half sieve 24 ~ ~ 
half sieve, and 6 lb. net, sieves cwt. I lb., and pecks r0 o 

lb. 12-15 lb. net. 12 lb. .s~ 
Strawberries ... Pottle, about 1 Baskets, 1 gal- Same a~ Rasp- I Per lb. or per Peck 12 lb. net, ~ ~ 

quart ; gallon Ion ; sieves. berries. peck. I and per lb. ) ~ 
baskets, etc. 

I I 
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PRINCIPAL COVENT GARDEN WEIGIITS AND MEASURES. 

Bimdle.- Asparagus, from 100 to 150 heads. Celery and broccoli, 
6 to 20, according to size. Seakale, 13 to 18, according to size. 
Rhubarb, 20 to 30 stems, according to size and season. ' 

Bunch.-Oarrots, 36 to 40. Turnips, 20 to 25. Greens, as many 
as can be tied together by the roots. 

Bushel sieve = 10~ imperial gallons, diameter 17i, inches at top 
and Ill inches deep. Apples and pears are put in bushels, sieves, 
or half sieves, according to quality and nature of fruits. 

Sieve.-A sieve of peas is equal to 1 bushel. A sieve of currants 
is equal to about 20 quarts. A sieve of cherries is equal to about 
48 lb. 

Half sieve.-Contains 3~ imperial gallons, diameter averages 12
2 inches, and is 6 inches in depth. 

Biishel basket.-Diameter at top 14~ inches, at bottom 10 inches, 
depth 17 inches. Apples, pears, walnuts, and old potatoes are often 
measured by the bushel. 

Biishel, flat.-Length 21 inches, width 16 inches, depth inside 
10 inches. 

Hand.-A hand of radishes varies from 12 to 30 according to the 
season. 

Pimnet.-Seakale punnets are 8 inches in diameter at the top, n inches at the bottom, and are 2 inches deep. Radish punnets 
are 8 inches in diameter and 1 inch deep. Mushroom punnets are 
7 inches in diameter and 1 inch deep. Grapes are put up in 2 lb. 
and 4 lb. punnets; new home-grown potatoes in 2 lb. punnets. 

Pottle.-A long tapering basket holding rather more than l~ pint. 
A pottle of strawberries is supposed to contain a half gallon, but 
seldom holds more than l~ pint. A pottle of mushrooms should 
weigh I lb. 

Tally. -A tally of cabbage is 5 dozen. 
Scm·e.-A score of lettuce is 22 heads. 

BOOKS OF REFERENCE. 

Many books have been published on horticulture, 
botany, chemistry, and nature study. 

The following selection of books the author believes will 
be found useful to those desiring fuller information on the 
cultivation of crops, soils, manures, plant diseases, insect 
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pests, identification of plants, general botany, and nature 
study. 

In addition, the Board of Agriculture and Fisheries 
issues leaflets dealing with a variety of subjects. Single 
copies may be obtained gratis and post free, or bound 
volumes, each containing 100 leaflets, price sixpence each, 
post free. The various subjects are also obtainable in 
classified sections, at a cost of one penny per section, about 
twelve being now available. Application for the leaflets 
should be made to the Secretary, Board of Agriculture 
and Fisheries, 4 Whitehall Place, London, S.W. Leaflets 
are also issued by the Irish Board of Agriculture, Dublin, 
and the new Board of Agriculture for Scotland will also 
issue leaflets as occasion demands :-

Thompson's Gardener's Assistant. Gresham Publishing Co. 6 vols. 
£2 s. (Very comprehensive.) 

The Horticultural Note Book. J. C. Newsham. 2nd edition. 
Crosby, Lockwood & 1 on. 4s. 6d. net. (Contains yaluable 
information.) 

The Soil. A. D. Hall. John Murray. 5s. net. 
Manures. A. D. Hall. John Murray. 5s. net. 
The Chemistry of the Garden. Cousins. Macmillan & Co. ls. 
Insect Pests of Fruit. li'. V. Theobald, vVye College. 30s. 
Common vVeeds of Farm and Garden. H. C. Long. Smith, 

Elder & Co. 
The Marketing of Garden Produce. R. L. Castle. John Lane. 

2s. 6d. net. 
Plant Biology. Cavers. University Tutorial Press. 3s. 6d. 
School Lessons in Plant and Animal Life. Rennie. University 

Tutorial Press. 3s. 6d. 
Nature Study. Rennie. University Tutorial Press. 3s. 6d. 
Suggestions on Rural Education. T. S. Dymond. Board of 

Education (England and Wales). 3d. 
Memorandum on Nature Study. Scotch Education Depart­

ment. 3d. 
Nature Study (Plant Life). G. F. Scott-Elliott. Blackie & Son. 

3s. 6d. 
Introduction to Nature Study. E. Stenhouse. Macmillan & Co. 

3s. 6d. 
Elementary Botany. J. W. Oliver. Blackie & Son. 2s. 
Te~t-Book of Botany. Lawson, 6s. 6d. University Tutorial Press, 
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Elementary Botany. Percy Groom. 3s. 6d. 
Agricultural Botany. J. Percival. Duckworth & Co. 7s. 6d. 

(A very useful work.) 
Flowers of the Field. Rev. C. A. Johns. Latest edition. Society 

for Promoting Christian Knowledge. 7s. 6d. 
Handbook of the British Flora. Bentham & Hooker. Lovell, 

Reeve & Co. 10s. 6d. 
The Botanist's Pocket Book. W. R. Hayward. Last edition 

edited by G. C. Druce. G. Bell & Son. 4s. 6d. 
Elements of Agriculture. W. Fream. Latest edition. John 

Murray. 5s. net. 
The Cyclopaedia of Agriculture and Rural Economy. Edited by 

Sir Robert P. 'Vright. Gresham Publishing Co. 12 vols. 
£4 16s. 
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Acid soil, Test for, 51 
Alluvial soil, 73 
American Blight, 265 
Analysis of soils, 51 

nnuals, 126, 178, 193 
nts, 270 

Apple, llil, 164, 247, 250, 307 
Apple Blossom Weevil, 266 

Canker, 242, 286 
Scab, 285 

, , Sucker, 266 
Arithmetic, 31 
Artichoke, Globe, 129, 148, 301 

30l 
, Jerusalem, 128, 147, 

Arti£cial manures, 91, 92 
Asparagus, 114, 129, 149, 303 
Autumn work in school gar-

dens, 48 

Bacteria in soil, 76 
Bannockburn School Garden, 17 
Barren soils, 74 
Basic slag, 95, 112 
Bean Aphis or Nigger, 263 

,, Beetle, 264 
,, Rust, 284 

Beans, 46, 115, 130, 137, 300 
Bedding out, 215 

,, plants, 48, 217 
Bees, plants for honey, 213 
Beet and Mangel Fly, 263 
Beetroot, 127, 131, 143, 302 
Begonia Rex, Propagation of, 237 
Biennials, 127, 178, 193, 216 
Birds, 267 

S. G. 

Blackberries, 172, 248, 307 
Black Currant, 113, 168, 248, 

308 

Bl~od, 99 
Gall Mite, 267 

Bone manures, 95 
Books of reference, 318 
Bordeaux Mixture, 278 
Borecole, 129, 140, 299 
Botanical names of farm crops, 

303 ; of cultivated fruits, 307 ; 
of grasses, 305 ; of medicinal 
plants,311; ofpoisonousplants, 
309 ; of vegetables, etc., 299 ; 
of weeds, 294 

Brambles, 113, 172, 307 
Broccoli, 129, 140, 299 
Brussels Sprouts, 129, 140, 299 
Budding, 238 
Buds, Propagation by, 235 
Bulbils, 24 7 
Bulbs, Corms, and Tubers, 177, 

188, 216, 247 
Bulbs in Cocoanut fibre, 221 
Bullace, 166, 307 

Cabbage, 113, 129, 139, 299 
and Turnip Gall Wee­

vils, 260 
Ioth Caterpillars, 261 

,, -root Maggot, 260 
Cactaceous plants, 225 
Carbolic acid, 258 
Carnations, Manures for, 115 
Carrot, 128, 142, 300 

Fly, 262 
321 21 
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Caterpillars, 254, 271 
Cauliflower, 113, 129, 140, 299 
Celery, 113, 129, 131, 146, 300 

,, Fly, 262 
Cereals, 305 
Chafer Grubs, 273 
Chalk, 71, 102 
Cherries, 166, 247, 307 
Chicory, 131, 156, 301 
Chrysanthemum Leaf-miner, 269 

,, Mildew, 289 
Chrysanthemums, Manures for, 

116 
Classification of vegetables, 

salads, etc., 126 
Olay soil, 71 
Climbing plants, 207 
Club Root, 280 
Oodlin Moth, 265 
Composition, 33, 40 
Compost heap, 97 
Continuation classes, 61 
Cookery, 34 
Copper, Sulphate of, 279, 292 
Corms, 188, 247 
Correlation with other subjects, 

29: Arithrnetiu 31, Botany 29, 
Composition, etc., 33, Cookery 
34, Drawing 29, Woodwork 33 

Cost of fruit trees and bushes, 20 
, , , , school gardens, 5 

Cress, 131, 156, 299 
Cropping, System of, 119 

,, of school garden, 18 
Crops, Rotation of, 119, 120 

,, , Time of sowing and 
planting, 18 

Crown Gall, 288 
Cucumbers, 114, 129, 131, 150, 

300 
Out -flowers, Plants for pro­

viding, 208 
Cuttings, 233 

Daisies on lawns, 117 
Damping-off Fungus, 290 
Damsons, l 66, 307 
Demonstration plots, 19 

Diary of work, 38 
Digging, 83 
Disbudding, 251 
Diseases of flowers, 288 ; of fruit 

trees and bushes, 285; of plants, 
276 ; of vegetables, 280 

Disulphide of carbon, 258 
Division of rootstock, Propaga­

tion by, 245 
Draining, 29, 82 

Earthing up plants, 90 
Earwigs, 274 
Edging plants, 212 
Eelworms, 270 
Egg of insect, 254 
Eight-plot test, 55 
Endive, 131, 156, 301 
Epsom salts, 102 
Ermine moth, Small, 266 
Eveuing school gardens, 61 
Expenditure and income of pu-

pil's plot, 42 
Expe11ditnreand income of school 

garden, 43 
Experiments, 55, 63 

Farm crops, 303 
, , , Rotation of, 123 

, , , , , Tables of sowing 
and planting, 315 

Farmyard manure, 96, 112 
Fencing, 2 
Ferns, '.226 
Fertilisers (see under Manures) 
Fertility of soils, 73 
Fish guano, 98 
Florists' flowers, 180 
Flower culture, 176 
}1 lowers, Manures for, 115 
Forestry plot, 26 
Frame, 7 
Fruit culture, 115, 159 
Fruit plots, Plans of, 2..J., 25, 

160 
Fruit trees and bushes, Common 

and botanical names of, 307 
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Fruit trees and bushes, Diseases 
of, 285 

Fruit trees and bushes, Insects 
attacking, 265 

Fruit trees and bushes, Propa-
gation of, 247 

Fungi, Reproduction of, 277 
Fungicides, 260, 278 
Fungus diseases, 276 

Gas lime, 101, 257 
·Gas tar, 258 
Germination of seeds, 52, 232 
{}irls in the gardening class, 11 
Gooseberry, 113, 167, 248, 308 

mildew, 286, 287 
,, sawfly, 266 

Grafting, 240 

243 
wax and grafting clay, 

Grasses, 305 
,, , Ornamental, 202 

Green fly, 268. '272 
Green manuring, 98 
Grouping of plants for garden 

purposes, 126 
Grubs, 255, 271, 273 
Gypsum, 102 

Hardy flowers, 176 
Hares, 275 
Hellebore powder, 258 
Hen manure, 97 
Herbaceous plants, 126, I 77, 181, 

216 
Herbs, ~weet and pot, 127, 132, 

157, 299 
Hoeing, 87 
Holidays, Care of the school 

garden during, 12 
Horns, hoofs, etc., 99 
Horse-chestnut twig, 44 

Imago of insect, 254 
Inarching, 238 
Insect pests of gardens, 254 

Insecticides, 257 
Insects, Life history of, 254 
Instruction. Giving the, 10 
Iron, Sulphate of, 103, 259, 279 
Irrigation, 83 

Kainit, 93, 112, 258 
Kale, 129, 140, 299 
Kilmarnock, Plan of fruit plot 

at, 160 
Kohl Rabi, 129, 299 

Labels, 15 
Larva of insect, 254 
Lawns, 117 
Layering, 236 
Lead arsenate, 259 
Leaf-miner, 269 
Leaf-mould, 50, 97 
Leather jacket, 272 . 
Leaves, Propagation by, 236 
Leeks, 113, 129, 145, 303 
Lettuce, 114, 131, 154, 301 
Lichen on fruit trees, 288 
Lime, 80, 100, 112, 257, 280 

,, nitrate, 92 
,, , Test for, 50 
,, wash for fruit trees, 259 

Limestone soils, 71 
Liquid manures, 99, 115, 116 
Loam, 53, 73 
Loganberry, 172, 173, 248, 308 
London purple, 259 

Magpie moth, 267 
Manures, Artificial, 91, 92 

, Classification of, 91 
, Cost of, 106 
for flowers, 115 
,, fruit trees, 113 
, , garden crops, 111 
,, heavy soils, 108 
,, lawns, 117 
, , Ught soils, 107, 108 
,, vegetables, 113 
, , window plants, 221 
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Manures, How to apply, 109 
, ,, obtain, 107 
, Liquid, 99, 115, 116 
, Mixing of, 109 
, Natural, 91, 96 
, Nitrogenous, 92 
, Percentage of fertilis-

ing matter in, 103 
; Phosphatic, 94 
, Potash, 93 
, Quantities to apply, 

106, 111 
, Unit system of pur­

chasing, 104 
,, , When to apply, 108 

Market tables of weights and 
measures, 317, 318 

Marl, 71, 72, 102 
Marrow, "Vegetable, 129,149,300 
Mealy bug, 269 
Medicinal plants,:311 
Medlar, 248, :307 
Mensuration, 31 
Mildew of chrysanthemums, 289 

gooseberries, 286 
,, onions, 284 
,, peas, 284 

roses, 289 
,, ,, strawberries, 287 

Mint rust, 285 
Moss on fruit trees, 288 

,, ,, lawns, 117 
Mulching, 88 
Mushrooms, 151, 303 
Mussel scale, 265 
Mustard, 131, 156, 303 

Native guano, 99 
Natural manures, 91, 96 
Nature Study, 29 
Nitrate of potash, 92 

, , , , soda, 92, 112, 257 
Nitrogenous manures, 92 
Nitrolim, 93 
Nodules on leguminous plants, 

98 
Note-books, 34 

, composition, 40 

Note-books, diary kept by pupils, 
38 

, examples of entries, 
37 

, income and expen­
diture of pupil's 
plot, 42 -~ 

, observation lessons, 
44 

, planting and sow­
ing table, 44 

Observation lessons, 53 
Offsets, Propagation by, 246 
Onion, 113, J28, 140, 303 

Fly, 261 
,, mildew, 284 

Oyster scale, 266 

Pansies, Manures for, 116 
Paraffin and soft soap, 258 
Paris green, 259 
Parsley, 133, 301 
Parsnip, 128, 143, 300 

Fly 262 
Pe~'Beetle, 264 

, Green, 1 L), 130, 135, 300 
mildew, 284 
moth, 264 

, , weevil, 264 
Pear, 113, 165, 247, 307 

midge, 266 
,, sca.b, 286 

Peat, 72 
Perennials, 127, 181, 216 
Peruvian guano, 98 
Pests of the garden, 254 
Phosphate of potash, 94 
Pig manure, 97 
Pigeon manure, 97 
Plans of cropping, 21, 22, 23 

, , . , , forestry plot, 26 
,, ,, fruit plots, 24, 25, 160 

Planting and sowing, 16, 314 
Plants for bedding out, 215 

212 
, , edging flower beds 
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Plants for honey bees, 213 
,, shady places, 210 
,, windows, 224 

, , in fibre, 221 
Plot, Common, 3 

,, , Individual, 3 
Plum, 113, 165, 247, 307 
Poisonous plants, 309 
Pot plants, :Manures for, 115 
Potash manures, 93 
Potassium sulphide, 280 
Potato, 114, 128, 135, 302 

,, , Diseases of, 281 
Pots and potting, 221 
Potting loam, 50 

, , , Soils for, 50, 220 
Prizes, 13 
Produce, Disposal of, 13 
Propagation of plants, 231 
Pruning, 249 
Pupa of insect, 25.) 

Quassia, 259 
Quince, 247, 307 

Rabbits in the garden, 275 
Radish, 114, l 30, 155, 299 
Raking, 87 
Rape dust, 99 
Raspberry, 113, 169, 248, 308 

Beetle, 268 
Moth, 268 

,, Spot, 287 
Record of work, 38 
Red Currant, 113, 169, 248, 308 
Red Spider, 269, 272 
Rhubarb, 114, 148, 303 
Ridging, 86, 87 
Rolling, 87 
Root cuttings, 236 

, , grafting, 243 
,, pruning, 251 

Rose, Insects attacking, 26 
,, , Manures for, 115 
,, mildew, 289 

Rotation of crops, 119, 120 
, , , , farm crops, 123 

Runner Beans, 130, 137, 300 
Runners, Propagation by, 246 
Rusts, 284, 288 

Salads, 127, 130, 154, 299 
Salt, 102, 257 
Savoy, 129, 140, 299 
Scale Insects, 269 
Schemes of work, 27 
Seakale, 129, 149, 299 
Seaweed, 97 
Seed collecting, 52 

,, sowing, 89, 314 
Seedlings, 89 
Seeds and seedlings, 57 

for school gardens, 8 
,, , Longevity of, 233, 313 
,, , Propagation by, 231 

Shade, Plants suitable for,_ 
210 

Shallot, 128, 142, 303 
Sheep manure, 97 
Shrubs for window boxes, 230 

, Pruning of, 252 

20-:1: 
, Select list of hardy,_ 

Slugs and snails, 274 
Soils, Clas ification of, 69 

,, , Lessons on, 50 
,, , Principal kinds of, 70 
,, , Sterile, 74 
,, , Sterilisation of, 76; burn­

ing, 78 ; baking, 78 ; 
chemical treatment, 80; 
liming, 80; steaming, 78 

Solubility of substances in water, 
58 

Soot, 102, 257 
Spent hops, 99 
Spinach, 129, 146, 303 
Stable manure, 9G 

tocks for budding and grafting. 
49, 247 

Strawberry, 113, 174, 248, 307 
, , leaf spot, 288 
,, mildew, 287 

Strawberry-raspberry, 174 
Streak Disease, 290 
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Succulent plants, 225 
Suckers, Propagation by, 247 
Suggestions, 48 
Sulphate of ammonia, 93 

,, ,, potash, 94, 112 
Sulphur, Flowers of, 280 
Summer pruning, 251 
Summer, spring, and winter 

bedding, 215 
Superphosphate, 94, 112, 258 
Sweet peas, Manures for, 116 
Syllabus of instruction for 

evening schools, 64 

Tables of manures, 106 
,, seeds, longevity, 313 

,, ,, ,, , planting and 
sowing, 314, 315 

Tar, 258 
Teachers, Qualification of, 9 
Thinning, 90, 179 
Thrips, 269 
Tomato, 114, 129, 131, 151, 

302 
,, , Diseases of, 283 

Tools, 5 
,, , Care of, 53 

Tool shed, 7, 8 
Transplanting, 90 
Trees and shrubs, Pruning of, 

252 
Trenching, 85 
Tuberous plants, 188, 247 
Turnip, 114, 128, 139, 299 

Flea Beetle, 263 
Sawfly, 263 
Snowy Fly, 263 

Unit system of purchasirtg 
manures, 104 

Vegetable Marrow, 129, 149, 300 
Vegetables, Common and botani-

cal names of, 299 
, Culture of, 135 
, Definition of, 127 
, Diseases of, 280 
, Insects attacking, 

260 
,, , fanuring of, 113 

Violas, Manures for, 116 

Wasps, 271 
Watering, 88 
vV eather report, 4 7 
Weeding, 88 
Weeds of cultiYation, 291 
Weevils, 271 
Weights and measures of lead­

ing markets, 317, 318 
White Currant, 113, 169, 248, 

308 
White Fly, 272 
Window boxes, 226 

, , gardening, 220 
Wineberry, 174, 308 
Winter moths, 265 

wash for fruit trees, 259 
,, work, 4 

Wireworms, 273 
Wood ashes, 94, 257 
Woodlice, 270 
Woodwork, 33 
Worms, 270, 275 
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mathematics anb mecbanics. 
Algebra, The Tutorial. ADVANCED COURSE. By \i'\1M. BRIGGS 

LL.D., M.A., B.Sc., and G. H. En.YAN, Sc.D., Ji"'.R.S. 6s. 6d. 
A higher text.book of Algebra in which the more elementary 

properties of quadratic equations and progressions are assumed. 
"It is throughout an admirable work."-Jow·nal or Education. 

Algebra, The New Matriculation. By R. DEAKIN, M.A. 3s. od. 
An elementary text.book including Quaclratic Equations and 

Progressions. 

Arithmetic, The Tutorial. By \\T. P. \VORKMAN, M.A., B.Sc. 
Third Edition. (With or without Answers.) 4s. 6d. 

A higher text.book of Arithmetic containing a very thorough 
treatment of Arithmetical theory, with numerous typical examples. 

"Takes first place among our text· books in Arithmetic. "-Schoolmaster. 

Arithmetic, The School. An edition of the Tntorial Arithmetic for 
school use. By \V. P. vVORIC\IAN, M.A., B.Sc. Seconrl 
I!Jdition. (\Vith or without Answers.) In one vol., 3s. 6d. 
Part I., 2s. Part II., 2s. 

"The book is of a very high order of merit and provides a thorough course in 
Arithmetic. "-School JVoi"lc.l. 

Arithmetic, The Junior. 
R. H. CIIOPE, B.A. 

Adapted from the Tutoricil Arithmetic by 
(VVith or without Answers.) 2s. Gd. 

"The book has our fullest appreciation."-Schoolmastcr. 

Arithmetic, The Primary. Edited by \i'\Tl\r. BRIGGS, LL.D., :M.A., 
B.Sc., F.R.A.S. An Introductory Course of Arithmetical 
Exercises. Second Edition. In Three Parts. Parts I. and lI., 
each 6d. Part III., 9d. \Vith Answers, each Part ld. extra. 

"The examples increase in difficulty by almost imperceptible stages, and they are 
very suitable for young scliolars."-Nature. 

Astronomy, Elementary Mathematical. By C. \V. C. BARLOW, 
M.A., B.Sc., and G. H. BRYAN, Sc.D., F.R.S. 6s. 6d. 

In this work only the more rudimentary portions of Geometry, 
Algebra, and Dynamics are assumed. 

Coordinate Geometry. By J. H. GRACE, M.A., F.R.S., and F. 
ROSENBERG, .M.A., B.Sc. 4s. 6d. 

An elementary treatment of the straight line, circle, and conic. 
"The sections on elementary curve-tracing are, we believe, superior to tltose 

given by any other writers on the subject."-Literature. 

Dynamics, The Tutorial. By WM. BRIGGS, LL.D., M.A., B.Sc., 
and G. H. BRYAN, Sc. D., F.R.S. Second Edition. 3s. 6d. 

"A clear and lucid introduction to dynamics."-Schoolmaster. 
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.®atbematics ant> flDecbantcs-continued. 
Geometry, Theoretical and Practical. By W. P. WORKMAN, M.A., 

B.Sc., and A. G. CRACKNELL, M.A., B.Sc., F.C.P. 
PAilT I. Covering Euclid, I., III. (1-34), IV. (1-9). 2s. 6d. 
PART II. Covering Euclid, II., III. (35-37), IV. (10-16), VI. 2s. 
PART III. Covering Euclid, XL ls. 6d. 
"The three parts now issued form an excellent work."-School World. 

This work is also published in two volumes under the titles:­
Matriculation Geometry (Covering Euclid I.-IV.). 3s. 6d. 
Intermediate Geometry (Covering Euclid VI., XL). 2s. 6d. 

The School Ge_ometry. Being an edition of Geometry, Theoretical 
and Practical, Parts I. and II., specially adapted for ordinary 
school use. In one vol., 3s. 6d. In two Parts, each 2s. 

"Excellent in every respect.''-Schoolmaster. 

Introduction to the School Geometry. By the same Authors. ls. 

Graphs: The Graphical Representat10n of Algebraic Functions. 
By C. H. FRENCH, M.A., and G. OSBORN, M.A., Mathematical 
Masters of the Leys School, Cambridge. Second Edition. ls. 6d. 

"The descriptive matter is clearly expressed and the diagrams are very well drawn. 
A very good introduction to the subject."-&hool World. 

Graphs, Matriculation. (Contained in The New Matriculation 
Algebra.) By C. H. FRENCH, M.A., and G. OsnORN, U.A. ls. 

"Contains instruction of the highest value imparted with admirable precision." 
-Schoolmaster. 

Hydrostatics, Intermediate. By WM. BRIGGS, LL.D., M.A., B.Sc., 
F.R.A.S., and G. H. BRYAN, Sc.D., F.R.S. 3s. 6d. 

This book contains all that can be reasonably included without 
assuming a knowledge of Coordinate Geometry or the Calculus. 

"Undoubtedly one of the ablest and most attractive books on the subject."­
Educatioflal J.\"ews. 

Hydrostatics, The Matriculation. (Contained in Intermediate 
Hyd!rostatics.) By Dt·. BRIGGS and Dr. BRYAN. 2s. 

"The dia.,.rarus and illustrations are all very practical. The text is written so aa 
to give a cle'7i.r and systematised knowledge of the subject. "-Schoolmaster. 

Mechanics, The Matriculation. By Dr. WM. BRIGGS and Dr. G. H. 
BRYAN. Second Edition. 3s. 6d. 

"It is a good book-clear, concise, and accurnte."-Journal of Education. 

The Right Line and Circle (Coordinate Geometry). By Dr. BRIGGS 
and Dr. BRYAN. 'l'hird Erlition. 3s. Gel. 

"An admirable attempt on the p;irt of the authon; to realise the position of the 
a'\'"erage learner."-.b'ducalional 1'iillCH. 
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flDatbematfcs anb tmeclmntcs-continued. 
Statics, The Tutorial. By Dr. WM. BRIGGS and Dr. G. H. 

BRYAN. 3s. 6d. 
"The book i11 thoroughly practical. The principles and demonstrations a.re re­

markably clear. "-&hoolmaster. 

Tables, Clive's Mathematical. Edited by A. G. CRACKNELL, M.A., 
B. Sc. la. Gd. 

Logarithms, Antilogarithms, Natural and Logarithmic Trigono­
metric Functions, and Circular Measure, with full explanations. 
Trigonometry, The Tutorial. By WM. BRIGGS, LL.D., M.A., B.Sc., 

ancl G. H. BRYAN, Sc.D., F.R.S. S econd Edition. 3s. 6d. 
"Some of the articles are written with exceptional clearness, notably that on the 

Ambiguous case in the solution of triangles."-Nature. 

:fEiolOg\?. 
Botany for Matriculation.* By F. CAVERS, D.Sc., F.L.S. 5s. 6d. 

Also in Two Parts. Part I. 3s. 6d. Part II. 2s. 6d. 
"It would not be easy to get a more comprehensive account of the most im­

portant facts relating to plant life than this excellent manual contains. "-Education. 

Plant Biology.* Au elementary Course of Botany on modern lines. 
By F. Cavers, D.Sc., F.L.S. 3s. 6d. 

"The freshness of treatment, the provision of exact instruction for practical WOl'k 
really worth doing, and the consistent recognition that a plant is a living thing, 
should secure for Professor Cavers' book an instant welcome."-School World. 

Plants, Life Histories of Common.* An Introductory Course baaed 
on the study of types. By F. CAVERS, D.Sc., F.L.S. 3s. 

"The author is to be congratulated on the excellent features of l1is book, a clea.i: 
diction, a logical sequence, and a recognition of the essentials."-liature. 

Practical Botany. By F. CAVERS, D.Sc., F.L.S. 4s. 6d. 
Includes Histology, Physiology, and Life-Histories. 

"Vegetable histology and physiology are well treated. The practical work on 
crypto1;;ams and gymnosperms and the directions for microscopic work should keep 
8tudents on right lines."-Secondary Educativn. 

Botany, A Text-Book of. t By J. M. LOWSON, B.Sc., F.L.S. Fifth 
Edition. 6s. od. 

"It represents the nearest approach to the ideal botanical text-book that has ye~ 
been prnduced."-Pharmaceutical Jou1·nal. 

Zoology, A Text-Book of. By H. G .. WELLS, B.Sc., and A. M. 
DAVIES, D.Sc. Fifth Edition. 6s. 6d. 

"It is one of the most reliable and useful text-books published. "-Naturali.!t 
4uarterly Review. 

*A set of 41 microscopic slides specially designed by Professor CAVERS for US& 
with his books is supplied at £1 5s. net. 

t Two sets of microscopic slides are specially designed for use with this book­
Jet A, Angiosperms; Set B, Gyrunospenns and C1yptogams. 30s. each net. 
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The Tutorial Physics. By R. .WALLACE STEWART, D.Sc., 
E. 0ATCHPOOL, B.Sc., 0. J. L. WAGSTAFF, M.A., W. R. 
BOWER, A.R.0.Sc., anct. J. SATTERLY, D.Sc., M.A. A series 
in Six Volumes suitable for University Classes and for the 
highest forms of secondary schools. 

I. Sound, Text-Book of. By E. 0ATCHPOOL, B.Sc. 4s. 6d. 

II. Heat, Higher Text-Book of. By R. W. STEWART, D.Sc. 6s. 6d. 

III. Light, Text-Book of. By R. W. STEWART, D.Sc. 4s. 6d. 

IV. Magnetism and Electricity, Higher Text-Book of. By R. W. 
STEWART, D.Sc. Second Edition. 6s. 6d. 

V. Properties of Matter. By 0. J. L. WAGSTAFF, M.A. 3s. 6d. 

VI. Practical Physics. By W. R. BoWER, A.R.O.S., and J. 
SATTERLY, D.Sc., :M.A. 4s. 6d. 

Electricity, Technical. By Professor H. T. DAVIDGE, B.Sc., 
:M.I.E.E., and R. ·w. HUTCHINSON, B.Sc. 5s. 6d. 

"A most de;;irnble eombinaLion of sonnd instruction in scientific principles and 
engineering practice. "-Educational Ne1cs. 

Heat, Theoretical and Practical, Text-Book of. By R. W. 
STEWART, D.Sc., and JOIIN SATTERLY, D.Sc., M.A. 4s. 6d. 

A new book of "Intermediate" standard. 
"The tre:itment througho11t is all that could be desired. "-Schoolmaster. 

Heat, Junior. By JOHN SATTERLY, D.Sc., M.A. 2s. 

For the Cambridge Junior Locn,l Examination. 

Heat: Light: Sound, The New Matriculation. By R. W. 
STEWART, D.Sc. Three Volumes, each 2s. 6d. 

"The treatment is lucid and concise, and thoroughly in accordance with the most 
recent methods of teaching elementary phy~ics. "-.Nature. 

Light and Sound, Senior. By R. \V. STEWART, D.Sc., and JonN 
t::>ATTERLY, D.::5e., _\1.A. 4s. 

Magnetism and Electricity, Matriculation. By R. H. JUDE, 
D.::3c., M.A., and JOHN SATTEllLY, D.Sc., M.A. 4s. 6d. 

"A distinct advance on many other similar publications."-E/t'l'lrician. 

Ma~etism and Electricity, Junior. By R. H. JUDE, M.A., D.Sc., 
anu Ju.H.N t>Al'TEltLY, D . .,c., .M.A. 2s. 6d. 

Mechanics and Physics, An Introductory Co~rse of. By \V. M. 
--HOOTON, M.A., M.Sc., F.l.0., &nd A. MATHIAS, ls. 6d. 

"Many teachers who have to teach these subjects without algebra will be glad to 
note so simple and cheap a. manna! for their classes."-Guardi!rn. 
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(tbemistr\?, etc. 
The Tutorial Chemistry. By G. H. BAILEY, D.Sc., Ph.D. E<litcrl 

by WM. BRIGGS, LL.D., 1\I.A., B.Sc., F.C.S. 
Part I. Non-Metals. Fourth Edition. 3s. 6d. 
Part II. Metals and Physical Chemistry. Sec. Ed. 4s. 6cl. 

"The leading tri1ths and laws of chemistry are here expounded in a most masterly manner. "-Chemical News. 

Chemistry for Matriculation.* 
and H. W. BAUSOR, ?.1.A. By G. H. BAILEY, D.Sc., Ph.D., 

5 . Gel. 
"Matdcnlation Students will find this work admirably suited to their require­ments. "-Schoolii!aster. 

Senior Chemistry. By G. H. B.\ILEY, D.Sc., Ph.D., and H. W. 
BAUSOR, M.A. 4s. 6d. 

For the Cambridge Senior Local Examination. 

Chemical Analysis, Qualitative and Quantitative. By Wi\I. 
BRIGGS, LL.D., M.A., B.Sc., ](0.S., and R. \V. STEWART. 
D. Sc. Fourth E'clition. 3s. 6d. 

The Junior Chemistry. By R.H. ADIE, :\I.A., B.Sc., Lecturer in 
Chemistry, E:lt. John's College, Cambridge. 2s. 6<l. 

A course of combined theoretical and practical work covering 
the requirements of the Oxford and Cambridge Junior Locals. 

"A useful anu pmctical course."-Oxj(n-d Jlfagazine. 

Junior Practical Chemistry. By H. \V. BAUSOR, :\1.A. ls. 

The Elements of Organic Chemistry. By E. I. LEWIS, B.A., B.Sc., 
Science Master at Oundle School. 2s. 6d. 

"A nserul book containing many well selected typical experiments. The 
directions are clearly and carefully given."-Secondary Education. 

Systematic Practical Organic Chemistry. By G. 11. NomrAN, B.Sc., 
F. C. S. Second Edition. ls. 6d. 

Perspective Drawing, The Theory and Practice of. By S. POLAK, 
Art Master. 5s. 

Science French Course. By C. \V. P. l\IOFI<'ATT, M.A., nLB., B.C. 
3s. 6d. 

Science German Course. By C. \V. PAGET ~10FFATT, l\I.A., M.B., 
B. C. Second Edition. 3s. 6d. 

"Provides a convenient means of obtaining sufficient acquaintance with the German 
language to read simple scientific descriptions in it with intelligence. "-Nfltui·e. 

* Sets of apparatus and reagents are supplied specially designed for use with this book-·Set A, 13s. 6d. net ; Set B, £2 net. 
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jfrencb. 
Direct French Course. By H. J. CHAYTOR, M.A. ls. 6d. 

New Junior French Course. By G. A. ROBERTS, M.A. 2s. Gd. 

Junior French Course. By E. WEEKLEY, M.A., Professor of 
French at University College, Nottingham, and Examiner in 
the University of London. Second Edition. 2s. 6d. 

"Distinctly an advance on similar courses."-Journctl of Educcition. 

The Matriculation French Course. By E. \VEEKLEY, M.A. 3s. 6d. 
"The rules are well expressed, tile exercises appropriate, and the matter accurate 

and well arrange<l."-G1mnlian. 

French Accidence, The Tutorial. By ERNEST WEEKLEY M.A. 
·with Exercises. 'l'hird Edition. 3s. 6cl. 

"We can heartily recommend it."-Schoolmaster. 

French Syntax, The Tutorial. By ER:N"EST \VJmKLEY, M.A., aml 
A. J. WYATT, M.A. Second Edition. With Exercises. 3s. 6d. 

"It is a decidedly good book. "-Giairdian. 

French Gr•mmar, The Tutorial. Containing the Accidence and the 
Syntax in One Volume. Second Edition. 4s. 6d. Also the 
Exercises on the Accidence, ls. 6d. ; on the Syntax, ls. 

Groundwork of French Composition. By E. ·WEEKLEY, M.A. 2s. 
"Sets forth the chief rules clearly and s1mply."-Guardinn. 

French Prose Composition. By E. ·WEEKLEY, :M.A. With Notes 
and Vocabulary. 'l'hird Edition, Enlarged. 3s. 6d. 

"The arrangement is lucid, the rules clearly expressed."-Educational 1'imes. 

New Junior French Reader. By J. P. R. l\1ARICHAL, L. es L., ancl 

L. J. GARDINER, M.A. 2s. 

Junior French Reader. By E. "'WEEKLEY, M.A. Second Edition. 
ls. 6d. 

11 A very useful first reader with good vocabulary andsensi ble notes." -Schoolrncister. 

Senior French Reader. Edited by R. F. JA:i.\rnS, B.A. With 

Introduction, Notes, and Vocabulary. 2s. 6cl. 
For the Cambridge Senior Local Examination. 

Matriculation French Reader. Containing Prose, Verse, Notes, 
and Vocabulary. By J. A. PERRET, late Examiner in French 
in the University of London. 2s. 6d. 

"We ean recommend this book witho11t reserve."-School World. 

Senior French Unseens. By L. J. GARDINEI!, M.A. ls. 
A collection of passages for practice in translation at sight. 
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JEnglisb 'J!anguage mtb 7Literature. 
The English Language: Its History and Structure. By \V. H. Low, 

M.A. '\Vith TEST QUESTIONS. Si.i:;th Edition, Revised. 3s. Gd. 
"A clear workmanlike history of the English language done on sound principles." 

-Satm·day Review. 

The Matriculation English Course. By ·w. H. Low, M.A., and 
JOIIN BRIGGS, ~LA. 'l.'hird l!JrJ,ition. 3s. 6d. 

"The matter is clearly arranged, concisely anti intelligently put, and marked by 
accurate scl1olarship and conunon-tiense. "-Guardian. 

A Senior Course of English Composition. 13y E \V. ED:.\IUNDS, 
~1.A., B.Sc., Sernor Assistaut Master at Luton .Modern School. 
~s . Od. 

For the Cambridge Senior Local Examination. 
er One of the most attractive and stimulating books of its kiml. "-Publisher1 

Circular. 

Junior Course of English Composition. By E. \V. EmIUNDS, 
M.A., B Sc. ls. 6d. 

~r En~lish Gra~mar with Parsing and· Analysis. •By A. M. 
vV ALMS LEY, l\f. A. ls. 6d. 

English Literature, The Tutorial History of. By A. J. ·WYATT, 
M.A. Third Edition, continued to the present time. 2s. Gd. 

"This is undoubtedly the best school history of literature that has yet corn& 
under our notice. "-Gwtnlian. 

"The scheme uf the book is clear, proportional, and scientific."-Accidemy. 

English Literature from 1579. From The Tutorial History of 
English Litemture. By A J. \YYATT, l\:I A. 2s. 

English Literature, The Intermediate Text Book of. By \V. H. 
Low, M.A., and A. J. WYATT, l\I.A. 6s. Gel. 

"The historical part is concise and clear, but the cdticism is even more valuable, 
and a nmuber of illustrative extracts contribute a most useful feature to the 
volume,"-School World. 

E&glish Literature of the Nineteenth Century. By H. CLAY, B.A., 
and A J. WYATT, M.A. 2s. 

"A piece of sound and sympathetic scholarship."-Athenacum. 

An Anthology of English Verse. \Vith Introduction and Glossary. 
By A. J. WYATT, M.A., and S. E. GOGGIN, M.A. 2s. 

The extracts have been selected as represcntati,·e of English verse 
from \Vyatt to the present time (exclusive of drama). 

"We look upon this collection as one of the best of its kind."-Teadters' Aid. 

Precis·Writing, A Text·Book of. By T. 0. JACKSON, B.A., LL.B., 
and JOHN BRIGGS, M.A. 2s. Gd. 

"Admirably clear and businesslike. "-Giwrdian. 
"'fi10roughly practical, and on right lines educationally."-School World. 
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JBnglish \!lassies. 
"Burke.-Revolution in France. By H. P. ADA)IS, 1\I.A. 2s. 6d. 
Chaucer.-Canterbury Tales. By A. J. WYATT, 11.A. With 

Glossary. Prologue. ls. Knight's Tale, Nun's Priest's Tale, 
Man of Law's Tale, Squire's Tale. Each with Prologue, 2s. 6d. 
Pardoner's Tale. ByU . .M:. DRI~N"~AN, 11.A., and A. J. WYATT, 
M.A. 2s. 6d. 

Gray.-Poems. By A. J. F. COLLINS, M.A. 2s. 6d. 
Johnson.-Life of !Y'Iilton. I3y S. E. GOGGIN, M.A. ls. 6d • 
.Johnson.-Rasselas. By A. J. F. COLLINS, 11.A. 2s. 
Keats.-Odes. By A. H.. WEEKES, M.A. ls. 6d. 
Langland.-Piers Plowman. Prologue and Passus I.-VII. By J. F. 

DAVIS, D Lit., M.A. 4s. 6d. 
Macaulay.-Essay on Addison. By A. R. WEEKES, M.A. 2s. 

Milton.-Early Poems, Comus, Lycidas. By S. E. GOGGIN, M.A., 
and A. F. WATT, 11.A. 2s. 6d. Areopagitica. ls. 6d. 
Comus. ls. Lycidas. ls. 

Milton.-Paradise Lost, Books I., II. By A. Ir .. \VATT, 1\1.A. ls. 6d. 
Books III., IV., Books IV., V., Books V., VI. By A. J. F. 
COLLINS, M.A., and S. E. GOGGIN, ~1.A. ls. 6d. each volume. 

Milton.-Paradise Regained. By A. J. WYATT, M.A. :ls. 6d. 
Milton.-Samson Agonistes. By A. J. WYATT, M.A., and A. J. F. 

CoLLINS, M.A. :2s. 
Pope.-Rape of the Lock. By A. :F. WATT, :M.A. ls. Gd. 
Scott.-Marmion. By F. ALLirn, B.A. ls. G<l. 
The Tutorial Shakespeare: Each Play, 2s. 

As You Like It. (WEEKES.) Midsummer Night's Dream. 
Coriolanus. (COLLI~S.) ( w ATT.) 
Hamlet. (GOGGIN. ) Much Ado about Nothing. 
Henry v. (COLLil\S.) (GOGGIN.) 
Julius Caesar. (\V ATT.) Richard II. (WATT.) 
King Lear. (GOGGIN.) The Tempest. (WEEKES.) 
Macbeth. (GOGGIN.) Twelfth Night. (DUFFIN.) 

merchant of Venice. (GOGGIN.) 
The Junior Shakespeare. Each Pla.y, ls. 4d. 

As You Like It. t\Vcr:KES AND FlELDE~.) 

Macbeth. (GOGGIN AND FIELDE:-<.) 

Shelley.-Adonais. By A. R. WB!!:KES, M.A. ls. Gd. 
Spenser.-Faerie Queene, Book I. I3y \V. H. HILL, M.A. 2s. 6cL 
Tennyson.-Euoch Arden. By F. ALLEN, B.A. ls. 
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JBbucation. 
Principles and Methods of Teaching. By J. WELTON, M.A., Pro­

fessor of Education in the University of Leeds. Second Edition, 
Revised and Enlarged. 5s. 6d. 

"A well-written and full presentation of the best educational methods of the 
time. "-School master. 

Principles and IYiethods of Moral Training with special reference 
to School Discipline. By Professor JAl\'IES \iVELTON, M.A., 
and .F. G. BLANDFORD, M.A., Lecturer in Education at the· 
Cambridge University Training College. 3s. 6d. 

"A succinct and well-reasoned exposition, both theoretical and practical, of the 
ethics of school discipline. "-Scots1uan. 

Principles and Methods of Physical Education and Hygiene. By 
W. P. WELPTON, .B.Sc., Master of Method in the University 
of Leeds. With a 8ketch of the History of .Physical Education 
by Professor \YELTON. 4s. 6d. 

"A comprehensive scientific text-book."-The Times, 

The Fundamentals of Psychology. By B. DUJHVILLJ<;, M.A., 
F.C . .P., Master of Method and Lecturer on hducu.tion in the 
Islington Day Training College. [In preparation. 

A Text-Book of Hygiene for Teachers. By R. A. LYSTER, M.D., 
B.Sc., D.P.H., Ghief l\fedical Officer to the Euucation Com­
mittee of the Hampshire County Council. 4s. 6d. 

This book meets the requirements of the Board of Education 
Syllabus for Teachers in Training and for the Elementary Teachers' 
Certificate. 

School Organisation. By S. E. BRAY, M.A., Inspector of Schools 
to the London County Council. Second Edition, with an Intro­
duction on "The Place of the Elementary School in a National 
System of Education" by Sir J. H. YOXALL. 3s. 

"We can heartily recommend the treatise."-Journn.l of Education. 

A Synthesis of Froebe! and Herbart. By R. D. CHALKE, l\I.A., 
LL. D. 3s. 6d. 

Pcstalozzi, The Life and Work of. By J. A. GREEN, M.A., Pro­
fessor of Education in the University of Sheffield. 4s. 6d. 

[In the press. 
The Aims and Methods of Nature Study. A Guide for Teachers. 

By JOHN REN~HE, D.Sc., F.R.:-:5.K, Lecturer in Natural 
History in the University of Aberdeen. vVith an Introduction 
by Professor J. ARTHUR THuMSON. 3s. 6d. 

''.'Ye have nothing but praise for this comprehensive and practical volume. 
It is Just t.he book for the teacher who wishes to make his teaching really objective 
and pract1cal."-Schoolmaste1·. 
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lEbucatton-continued. 
School Lessons in Plant and Animal Life. By JOHN RENNIE~ 

D.Sc .. F.R.8.E. 4s. 6d. 
This book contains a course of eighty lessons in Nature Study 

with full guidance to the teacher as to how to learn and how ~ 
teach the subject. 

The Teaching of Drawing: Its Aims and Methods. By S. POLAK 
and H. C. QUILTER. 2s. 6d. 

''The book as a whole is excellent, and the clear diagrams, in line ancl colour, 
add greatly to its practical usefulness. "-Guardian. 

The Teaching of Needlework : Its Aims and Methods. By Miss 
H. l\1 BRADLEY, B.A. ls. 6d. 

"An exceedingly interesting treatise on the teaching of needlework from the 
point of view of 'Hand and Eye' training. "-Etlucationgl Handwork. 

Voice Training in Speech and Song. By H. H. HULBERT, M.A.~ 
.M.R.C.8., L.R.C.P. ls. od. 

"Dr. Hulbert speaks with authority on this subject of vita.I impor~'\nce to teachers. 
It will pay any teacher to get this book and read it carefully."-Schoolmaster. 

The Science of Speech. 
Phonetic!" for Teachers. 

An Elementary Manual of English 
By B. DUMVILLE, M.A. 2s. 6d. 

"A concise, accurate, and interesting little manual. "-Nat1lre. 

1Religious 1knowlebge. 
Gospel of St. Matthew. Edited by Rev. T. WALKER, M.A., Late-

8ub-Warden and Lecturer at St Augustine's College, Canter­
bury, and J vV. SHUKER, :M.A., Headmaster of Newport 
Grammar School, Salop. ls. 6d. 

"Will serve for school purposes generally. Two first-rate maps are supplied."­
Publishers' Circular. 

Gospel of St. Mark. By Rev. T. WALKER, M.A. ls. 6d. 

Acts of the Apostles, Part I., Ch. 1-16. By Rev. 1V. H. FLECKETI, 

M.A., D.C.L., Headmaster ot Dean Close School, Cheltenham. 
ls. 6d. 

"The full introduction and valuable scholarly notes fit the book admirabl for 
its purpo~e."-School Guardian. 

Acts of the Apostles, Part II., Ch. 13-28. By Rev. W. H. 

FLECKER, M.A., D.C.L. ls. 6tl. 
The two parts in one volume. 2s. 6d. 
These editions are provided with Intro~uction a_nd Notes, and 

are intended for the use of school pupils studymg for public 
examinations such as the Senior and Junior Locals. 
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IDbilosopb~. 
Ethics, Manual of. By J. S. MACKENZIE, Litt.D., M.A., formerly 

Fellow of Trinity College, Cambridge. Fourth Edition. 6s: &i. 
"In writing this book l\Ir. Mackenzie has produced an earnest and striking con­

tribution to the ethical literature of the time."-Mind. 

Logic, A Manual of. By J. \YELTON, JI.I.A., Professor of Education, 
University of Leeds. 2 vols. Vol. I., Ss. 6d.; Vol. II., 6s. &i. 

"A clear and compendious summary of the views of various thinkers on important 
.and doubtful points."-Journal of Education. 

Logic, Intermediate. By Professor JAMES WELTON, M.A., and 
A. J. :MONAHAN, M.A. 7s. Gd. 

"Clearly stated, as a treatise dealing with the laws of thc.ught ought to be, this 
book may be commended as a practical and workmanlike guide to its subject."­
Scotsman. 

Psychology, The Groundwork of. By Professor G. F. STOUT, 
M.A., LL.D., Fellow of the British Acaclemy. 4s. Gd. 

"All students of philosophy, both beginners and those who would describe them­
selves as 'advanced,' will do well to 'read, mark, learn, and inwardly digest' this 
book. "-O:rjord Magazine. 

Psychology, A Manual of. By G. F. STOUT, M.A., LL. D. Ss. 6d. 
"There is a refreshing absence of sketchiness about the book, and a clear desire 

manifested to help the student in the subject."-Saturday Review. 

A Text-Book of Geography. By G. C. FRY, J\f.Sc., Second Edition, 
Revised and Enlarged. 4s. 6d. 

There are numerous diagrams, illustrating chiefly the general 
<Jhapters on Physical Geography ; two weather charts, and a. 
number of railway and coloured maps. 

"The compilation is by no means one of mere geographical facts ; the ' why' Arnl 
the 'wherefore' are everywhere in evidence--the subject is, indeed, presen tod 
ecientifkally."-Schoolmaster. 

"It is one of the most scientific and rational tex:t-books yet publishecl."­
Educational News. 

A Preliminary Geogrnphy of England and Wales. By ERNEST 
YOUNG, B.Sc. ls. 

This book _is designed for use in conjunction with an atlas, and is 
generally smtable for the lower forms of schools. 

"A capital book, written in simple la.ng1mge, a.nd containin"' abundant sketch 
maps of the. right kind."-London Teacher. " 

"The course of study sketched out is an excellent one."-Teachers' Timu. 

Junior Geography. By G. C. FRY, M.Sc. 2s. 6d. 
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Mobern 1bistor~ anb <tonstitution. 
Earlier History of England. (To 1485.) By C. S. FEARENSIDE, 

M.A. 2s. 6d. 
"An excellent text-book for the upper forms of a school."-Journal of Education. 

Matriculation Modern History. Being the History of England 
18-15-1901, with some reference to the Contemporary History of 
Europe and Colonial Developments. With Biographies, Maps, 
and Plans. By 0. S. FEARENSIDE, M.A. 4s. (kl. 

Also in Two Parts, viz. Modern History of England, Part I., 
1485-1714, 2s. 6d. ; Modern History of England, Part II., 
1688-1901, with a concise Introduction down to 1714. 2s. 6d. 

"An excellent manllal. The international history, especi:l.lly in the eighteenth 
century, where most text-books fail, is very carefully treatt<d."-School World. 

"A work that gives evidence of scholarship and clever adaptability to a special 
purpose. "-Guardian. 

Groundwork of English History. By M:. E. CARTER. 2s. 
"It presents the salient facts of English History in a readable but definite form, 

unencumbered with irrelevant detail."-School1naster. 

School History of England. By M. E. CARTER. 3s. 6d. 
Also in Three Parts :-(1) To 1603. (2) 1485 to 1714. (3) 1660 to 

1910. ls. 6d. each part. 
"The author's previous book (Groundwork of Engl ish History) showed that he 

knew how to write an elementary school history, and the same merits, the same 
accurate knowledge, the same just perspective, and the same common sense again 
mark this further effort."- Bookseller. 

Government of the United Kingdom. By A. E. HOGAN, LL.D. 2s. 6d. 
CONTENTS.-Introduction - Legisln.ture - Executive -Judicial 

System-Local Government-Imperial GoYernment. 
"The account of the present-day institutions of tllo British Empire is good and 

clear."-&hool World. 

1Roman anb <Breel1 1bistor~. 
The Tutorial History of Rome. (To 37 A.D.) By A. H. ALLCROFT, 

M.A., and \V. F. MASOM, 11.A. With Maps. Fottrth Edition, 
Revised and in pai·t ReuTiUen. 3s. 6<l. Or in Two Vols., 2s. 
each: Vol. I., to 133 B.C. ; Vol. II., 133 n.c.-37 A.D. 

"It is well and clearly wri~ten."-Satnrday Revie1~ . . 
"A distinctly good book, full, clear, and. accurate. -Guardian. 

The Tutorial History of Greece. (To 323 B.C.) '.By Prof. W. J. 
WOODHOUSE, :M.A. 4s. 6d. 

"Prof. Woodhouse is exceptionally well qualified to write a history of Greece 
and he has done it well."-School World. 
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JEMttona of '.JLatin anb a;reek <Ilaaatca. 
The 1'ext is in all cases accornpanied by Introduction and Notes; books 

mm·ked (*) contain also an alphabetical Lexicon. 
The Vocabularies are in order of the text and are preceded by Test Papers. 

Text. Voc. ' Text. Voc. 
Acts of Apostles. 1/0 0URTIUS-

AESCHYLUS­

Eumenides. 
Persae. 
Prometheus Vinctus. 
Septem contra 'l'hebas. 

ARISTOPHANES­

Ranae. 

CAESAR-

316 1/0 
3/6 
2/6 1/0 
3/6 1/0 

3/6 

Oivil War, Book 1. 1/6 
Civil War, Book 3. 2/6 1/0 
Gallic War, Books 1-7. 

(eaoh) 1/6 1/0 
Gallic \Var, Book 1, 

Oh. 1 to 29. 1/0 
Gallic War, Books 4, 5 *2/6 
The Invasion of Britain. 1/6 1/0 
Gallic War, Book 7, Oh. 

1 to 68. 1/0 

CICERO-

Ad Atticum, Book 4. 3/6 
De Amicitia. *1/6 1/0 
De Finibus, Book 1. 2/6 
De Finibus, Book 2. 3/6 
De Officiis, Book 3. 3/6 1/0 
De Senectute. *l/6 1/0 
In Catilinam 1.-IV. 2/6 

I., II. 116 
I., III. (each) 1/6 1/0 

,, I. an<l IV. 1/6 
Philippic II. 2/6 1/0 
Pro Archia. 1/6 1/0 
Pro Oluentio. 3/6 1/0 
Pro Lege Manilia.. 2/6 1/0 
Pro Marcello. 1/6 1/0 
Pro Milone. 3/6 1/0 
Pro Plancio. 3/6 1/0 
Pro Roscio Amerino. 2/6 1/0 

Book 9, Oh. 6-end. 

DEl\fOSTHEN1£S­

Androtion. 

EURIPIDES­

Alcestis. 
Andromache. 
Bacchae. 
Hecuba. 
Hippolytus. 
Iphigenia in Tauris. 
Medea. 

HERODOTUS­

Book 3. 
Book 4, Oh. 1-144. 
Book 6. 
Book 8. 

HOM:ER-

Iliad, Book 6. 
Iliad, Book 24. 
Odyssey, Books 9, 10. 
Odyssey, Books 11, 12. 
Odyssey, Books 13, 14. 
Odyssey, Book 17. 

HORACE-

1/6 

4/6 

1/6 I/O 
3/6 
3/6 1/0 
3/6 
3/6 1/0 
3/6 1/0 
2/0 

4/6 1/0 
4/6 1/0 
'2/G 1/0 
3/6 

3/6 
2/6 
2/6 
2/6 

1/0 

1/6 1/0 

Epistles (including Ars 
Poetica). 4/6 

EpiRtles, Book I. 1/6 
Epodes. 1/6 
Odes, Books 1-4. *3/6 

Separately, each Book *l 6 1/0 
Satires. 3/6 1/0 

lSOCRATES­

De Bigis. 2/6 ... 
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JEt>tttons ot '.ILattn ant> <i;reek <!lassies-continued. 

Text. Voc. 
JUVENAL-

Satires 1, 3, 10, 11. 
Satires 1, 3, 4. 
Satires 8, 10, 13. 
Satires 11, 13, 14. 

LIVY-

3/6 
3/6 
2/6 
3/6 

Books 1, 5. (each) 2/6 1/0 
Book 2. Oh. 1-50. 2/G 1/0 
Books 3, 6, 9. (each) 3/6 1/0 
Book 9, Oh. 1-19. 1/6 
Book :21, Oh. 1-30. 1/6 
Books 21, 2:2. (each) 2/6 1/6 

LYSIAS-

Eratosthenes. 2/6 
Eratosth. and Agoratus. 1/0 

NEPOS-

liannibal, Cato, Atticus. 1/0 

·0\'ID-

Fasti, Books 3, 4. 2/6 1/0 
Fasti, Books 5, 6. 3/6 1 0 
Heroi<les, 1-10. 3 6 1/0 
Hcroides, 1, 5, 12, 1 6; 12, 1/0 
Metamorphoses, Book 1, 

lines 1-150; Book 3, 
lines 1-250, 511-7:i:3; 
Book 5, lines 385-550. 

(each) 1/6 
Book 11. 1/0 
Book 11, lines410-748. 1/6 
Books 13, 14. (each) 1/6 1/0 

'l't·istia, Booksl,3. (each) 1 6 1 0 

Text. Voc. 
SALLUST-

Catiline. 

SOPIIOCLES-

Ajax. 
Antigone. 
Electra. 

'l'ACITUS-

1 16 1,0 

3 6 1/0 
2 6 110 
3,6 110 

Agricola,. 2/6 1/0 
Annals, Book 1. 2 6 1/0 
Annals, Book 2. 2 6 
Gemmnia. 2/6 1/0 
Histories, Books 1, 3. 

(each) 3/6 1/0 
1'EREN"CE­

Adelphi. 

THUCYDIDES­

Book 7. 

VEilGIL-

3,6 

3/6 

Aencid, Books 1-8. (each)* 1/6 1/0 
Books 7-10. 3/6 
Book 9. *1/6 
Books 9, 10. 
Book 10. 
Book 11. 
J3ook 1:2. 
Book 8 (School 

Classics) 
Eclogues. 
Georgics. 

Latin 

Georgics, Books 1 and 2. 
Georgics, Books 1and4. 
Georgics, Book 4. 

XENOPHON-

1/0 
q5 
*l 6 1/0 
*l (j 

;:·110 
2/6 1/0 
4/6 

1/0 
1/0 

l'LATO- Anabasis, Book 1. 1/6 l/t) 
1/6 Apology. 3/6 1 0 Anabasis, Book 4. 

Cri to. 2/ 6 1 0 Cyropaedeia, Book 1. 
Crito and Euthyphro. 2j6 Cyropaedeia., Book 5. 
Euthyphro and Mene- Hellenica, Books 3, 4. 

xenns. 4/6 (each) 1/6 

1/6 1/0 
110 

Ion, Laches. (each) 3 6 1 0 Memorabilia, Book l. 3/6 1/0 
Phaedo. 3/6 Oeconomicus. 4/6 1/0 

A detailed catalogue ol the above can be obtained on application. 
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1atin (l3rammars ant> 1Reabers. 
Junior Latin Course. By B. J. HAYES, M.A. 2s. 6d. 

"A good practical gnide. The principles are sound, and the n1les are clearly 
stated. "-Educational 1'imes. 

New Junior Latin Course. By J. V. TIIO:\IPSO:N, M.A., and 
Ll. .M. PENN, M.A. 2s. ou. 

Senior Latin Course. By A. J. F. 00LLIXS, M.A., and A. 
Ru BI~ 1::.oN, l:S. A. 3s. tid. 

"Carefully planned and most capably worked out. "-Educational Times. 

The Tutorial Latin Grammar. By B. J. HAYES, M.A., and ·w. F. 
MASOM, M.A. Fourth Edition. 3s. ()cl. 

".Accurate and full without being overloaded wit;h detail."-Schoolinaste1·. 

Latin Composition. \Vith copious Exercises and easy continuous 
Passages. By A. H. ALLCROFT, M.A., ancl J. H. HAYDO~, 
M.A. Sixth Edition, Enlctryed. 2,,. Gel. 

"Simplicity of statement and arrnngelllent, apt examples illustrating each rule, 
exceptions to these adroitly stated just at the prope1· place :i.tH! time, are among some 
of the striking charncteristics of this excellent book. "-Sclwolmaster. 

Higher Latin Composition. 
A. J. F. COLLINS, J\1.A. 

By A. H. ALLCROFT, M.A., and 
3s. 6d. 

":Most attractive ; an excellent presentation of differing idioms. "-Guardian. 

Junior Latin Reader. By E. J. G. IronsE, .M.A. ls. 6d. 

New Junior Latin Reader. By A. J. 1'ATE, M.A. 2s. 

Matriculation Selections from Latin Authors. \Vith Introduction. 
(History and Anti<1nitie::i), Notes, and Vocnbulary. By A. F. 
WATT, M.A., ancl D. J. HAYES, .M.A. 2s. tkl. 

"It is quite an interesting selection, and well done."-School World. 

Matriculation Latin Construing Book. By A. F. vVATT, M.A., and 
B. J. HAYES, M.A. A guide to the construing of the Latin 
period audits Lrauslation mto English. 2s. 

"One of the most usefol text-books of this practical sel'ies. "-School Guardian. 

The Tutorial Latin Reader. \Vith VOCABULARY. 2s. 6d. 
"A soundly practical work. "-Guardian. 

Advanced Latin Unseens. Edited by H. J. MAIDl\IENT, 1\1.A., and 
T. R. MILLS, M.A. Second Edition, Enlarged. 3s. 6d. 

"Contains some good passages, which have been selected from a wider field tl1an, 
that previously explored by similar rua.nuals."-Cambridge Review 










