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‘fREFACE TO SEVENTH EDITION.

A oy ' .
ALTERATIONS and additions have been made, mainly
in the general portions, in order to bring the book
up to date.

W. B.

January, 1930.



PREFACE TO SIXTH EDITION.

DuriNg Firminger’s lifetime editions of this Manual
were issued 1n 1863, 1869, and 1874. The fourth and
fifth editions were edited respectively by Mr. St. John
Jackson and Mr. J. Cameron who brought the work
up to date for the times when these editions were
published, namely, 1890 and 1904.

The editor of the present edition has taken upon
himself the difficult task of revising the book so as to
bring it up to date for the vear of issue.

A work of this kind, written originally by one man,
and revised by three others at different times, may to
some extent lack coherence, but it contains at least the
collected experience of its author and editors. An
observant man, who attends personally to his garden,
gains facts that are generally useful : hence Firminger’s
original observations, though old, are none the less
valuable. At the same time, progress in horticulture
and the pure sciences underlvmn it, has been extra-
ordinarily rapid of late vears in all civilized countries.
Not only so, but one country can now appropna,te, for
its own use, discoveries made in other countries with
similar climates. India has felt this wave of progress
and has profited by discoveries elsewhere. It is now
a different place from what it was when Firminger
wrote.

The aim of the present editor has been to preserve
all those portions by Firminger and previous editors
which are as true now as ever, and to rewrite those
parts that required to be brought up to date. It is
hoped that a Manual with so long a record of usefulness
will thus continue to be a standard work on its subject.

W. B.



PREFACE TO FIRST EDITION.

Tue want of a practical and comprehensive work
upon Gardening, expressly adapted to this country,
has been much felt, I believe, by all who have had the
management of a garden in India. The Agricultural
and Horticultural Society of India indeed have long
since acknowledged the existence of such a want by the
offers they have repeatedly made of a premium for the
best treatise upon the subject that should be presented
to them before a certain stated time. These offers
have in no single instance met with a response.

It was not till, after every inquiry possible, I had
ascertained that there was no prospect whatever of a
work of the kind being undertaken by some other hand,
that I resolved upon commencing one myself, and
placing before the public such amount of information
as, during my hours of recreation and leisure, I have
been able to collect upon the subject.

By a residence of several years at Ferozepore, I had
made myself well acquainted with the cultivation of a
garden in the North-West Provinces ; when, on removal
to Howrah, by the practical knowledge I acquired in my
own garden, as well as by observation of what was done
in others I had the means of visiting, I became thorough-
ly conversant with the practice of gardening as applicable
to Bengal. The ready access also that I then had, both
to the Government Botanical Gardens and to those
of the Agri-Horticultural Society, served to put within
my reach much very important information concerning
numerous plants, which I could not otherwise have
obtained. The appointment, moreover, I held during
six years as one of the judges at the horticultural shows
at Calcutta, served to render me familiar with the finest



viii PREFACE TO FIRST EDITION.

productions of the country, in the way of vegetables,
fruits, and flowers exhibited there during the colder
months.

It is still not without considerable diffidence
that I venture on submitting these pages to the
press. No one can be more thoroughly aware than
myself of many deficiencies with which they must
unavoidably be chargeable: but working single-
handed ; gathering often under great difficulty,
my facts for myself; not taking any statement
upon trust, which by subsequent trial I had
the means of verifying; and with the labours
of no predecessor to be of any material assist-
ance to me, I can only hope for indulgence, if in
some instances the information I impart be not so
full as might be desired, and if in some few perhaps
I prove wrong or mistaken.

Of the works to which I have mainly made reference,
I should not omit mention of the * Hortus Calcuttensis
of Dr. Voigt. In this catalogue, however, are enumera-
ted many plants that do not exist in the country,
and of which there appears strong reason to doubt
whether they ever have done so; while many of the
most ornamental ones we now possess are not found
there, having been introduced since the work was com-
piled. The ¢ Flora Indica” of Dr. Roxburgh also I
have made free use of, whenever it served me. Dr.
Roxburgh’s remarks on any plant he has described are
almost invariably accurate and excellent, except that
owing perhaps to long residence in India, the merit he
attaches to most of its vegetable productions may be
somewhat overrated. For the copious and frequent use
I have made of the valuable writings of Sir J. Paxton
and Dr. Lindley, no apology, 1 trust, wil be required.
I need hardly notice the Transactions and Journals of
the Agricultural and Horticultural Society of India, as
a source likewise upon which I have drawn largely.
The whole of those volumes I have thoroughly searched,
and extracted from them all that 1 found of any value
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for my purpose. On no occasion, however, have I
borrowed either from them, or from any other authority,
without the fullest acknowledgment. All descriptions
of plants that I have given, have been, unless other-
wise stated or implied, from my own observation of
them in this country. I have been scrupulously careful
not to set down any plant as to be met with in India,
of the existence of which there I have not had positive
knowledge. On the other hand, if there are some
plants occasionally to be found in gardens of which I
have failed to give account, in most cases it has been
because T have not considered them sufficiently orna-
mental to merit a place there ; some few possibly may
have escaped me.

I should be very remiss were I not in this place to
name Mr. Robert Scott, of the Government Botanical
Gaidens, as one to whom I am under very considerable
obligations for the liberal and unreserved way in which
he has always supplied me with particulars respecting
any plant about which I have made inquiry. To Mr.
A. H. Blechynden, likewise, the able and courteous
Secretary of the Agri-Horticultural Society, I have
here to tender my best thanks for the kind aid and
encouragement, he has uniformly afforded me during the
progress of this work.

There remain now only a few words to add with
respect to the general arrangement I have adopted.
For the convenience of reference, the ornamental an-
nuals have been kept in a group separate from plants
of perennial duration. For the same reason the nut
and fruit-bearing plants have been placed in groups
apart from each other. The classification followed is
that given in the last edition of Dr. Lindley’s ¢ Vege-
table Kingdom.” Where any plant is described, type
of three distinct kinds has been used for the names
placed at the heading ; according as it is the Latin,
European, or Native one that is denoted. For example,
as in Mirabilis Jalapa-—~MARVEL oF PERU—Gool-ubbiis
the name printed in black type denotes uniformly the
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Latin, the second in capitals the European, and the oae
in italics the Native one.

CHINSURAH :
March, 1563.
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BIOGRAPHICAL NOTE.

NEARLY fifty years have passed since my father first set to work
on the preparation of the work which now appears in a fifth and
revised version, and eighteen years have gone by since he entered
his eternal rest. For any work of scientific importance to have
passed through the searching ordeal of the latter half of the nine-
teenth centurv is in itself an achievement, and the labours of my
father’s editors—first Mr. St. John Jackson and now Mr. Cameron—
will be regarded, at least by my family, as a very real tribute to one
whose personality can, in the natural order of things, be remembered
by but few. It has been suggested to me by some to whose wishes
I am bound to defer, that the appearance of this new edition
affords an opportunity for placing on record the few facts which
are known about my father’s career, and the deep impression
which his singular character and attainments made on his relatives
and friends.

Thomas Augustus Firminger was born in the Parish of St.
Pancras in the year 1812, He was the eldest of three children
born to Dr. Thomas Firminger, who, some years before his marriage
to Miss Elizabeth Shepherd, had come up to London from the
family home at Egerton on the extreme edge of the Weald of Kent.
In London, my grandfather had established a reputation in the
scientific world, and for some years he had acted as depuly to the
Astronomer Royal, N. Maskelyne, whose sister, it will be remem-
bered, martied the great Lord Clive. The memory of three genera-
tions thus once mote serves to span a marvellously lengthy period
of the history of Englishmen in India. Inlater life. Dr. Firminger,
who had declined the honour of knighthoud at the hands of George
III, devoted himself to the task of coaching candidates for Iailey-
bury, and to a generation of the Indian Civilians now passed away
the name of Firminger was associated with examinations success-
fully passed, even as it is to-day connected with ¢ Gardening in
India.”” My grandfather departed his life many years before 1 was
born, but I can well remember the tones of respect and even awe
with whick the name of “the Doctor ” was ever mentioned by the
villagers of Bury Street. In the Edmonton house there was a
much dreaded electric machine provided with a huge red top re-
volving rouud a cushion of silk; terrible were the experiences of
domestics who chanced to tread upon a certain wmetal plate near
the doorway. There was supposed to be nothing which the
Doctor did not know, and no one could say where his powers
began or ended. Visiting in Egerton, in 1897, 1 was surprised to
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find that the Doctor’s memory had not been forgotten by the
village folk.

Edmonton is now almost a pars of London, and even ¢ Bury
Street *’ (a distinct village und not ““ a street ”’), the part of Edmon-
ton in which our house—Warren Lodge—was situated, has been
invaded by an ever-increasing labyrinth of artisans’ dwellings. In
the early part of the last century, however, Edmonton was a country
place much beloved of literary men. Southey was my grand-
father’s near neighbour at Enfield, while Charles Lamb and his
sister spent their pathetic life in Edmonton itself. Even in my
own boyhood, the ““ Bury Street ” folk spoke the rustic dialect
of Middlesex, and many were the drunken fights with intrusive
cockneys at the Stagner. Within a few hundred yards of our
gates stood Bury Hall, once the home of the regicide Bradshaw.
Looking from the west windows of Warren Lodge, the eye travelled
over lawns, fields, meadows to a horizon shut ofl by a thick rookery.
There was then no dreary line of artisans’ houses to spoil the view.
It was » famous home for a younyg naturalist. A few miles’ walk
would take one to the then unspoilt villages on the ILee-side,
to Chigwell and Chinkford and the glades of Epping Forest. The
garden of Warren Lodge was ever the object of my father’s constant
care, and if the reader cares to refer to Sir W. Thiselton Dyer’s
(my father’s nephew) works on the Flora of Middlesex, he will
note frequently such entries sct against rare wild-flowers—* found
at Warren Ledge.”  Tn the midst of such a country, and in a house

Hed with scientific implements, my father spent his boyhood.

His college at Cawmbridge was Pembroke ; he took his degree
in 1837, and was ordained to the curacy Sittingborne in Kent.
In 1846 he was appointed ““ assistant chaplain ”’ on the Ecclesiastical
Establishment of the Honourable East Tndia Company. His
gervice is dated October the 4th of that year, and this must have
been the day when the good ship bhearing him to India reached
Diamond Harbour. For six months he was established by Bishop
Wilson at Saugor in the Central Provinces, and then was despatched
to Ferozepore. Here he remained during the anxious time of the
Second Sikh War (1848-19). How much of the war he saw—-and he
must have seen a good deal—I have been unable to discover, but
his impressions are recorded in a sermon preached on the occasion
of the first opening of the monumental church of St. Andrew,
Ferozepore, and subsequently printed by request.

“ Tt is now but a little more than six years ago, since the large
and powerful army of the Sikhs crossed the river and invaded
this territory—an event which, as it would seem, was wholly
unexpecterd, and for which we were but very inadequately provided.
Almost inmediately their first engagement took place, which,
although attended with success to us, was far more conducive
than otherwise to inspire the enemy with confidence. But it was
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in the second conflict—~that of Ferozshuhur, which happened a few
days afterwards—when the arm of God’s merciful protection
over us was most distinctly to be discerned. It was late In the day
when this eonflict commenced, which was interrupted and not
decided when darkness set in. Wearied and exhausted, and in
confusion, our troops were harassed during the night by the conti-
nued fire of the enemy upon them. And upon the following day,
with their ammunition all expended, they were ill prepared to
contest the field even with that wing of ti:e cnemy’s army which
had been already opposed to them. While in this condition, the
second wing of the Sikh Army made its appearance, commanded
by Tej Singh. How inevitably disastrous must have been our
fate, had this leader brought his forces at once into action, is a
faet upon which there appears to be little difference of opinion,
This, however, to the amazement of all, he refrained from doing,
and thus relieved our troops from the prospect of immediate
destruction, and warded off the peril, which seemed to threaten
even our occupation of India. Many explanations have, of course,
been assigned for the apparently unaccountable conduct of this
man, It has even been said that he betrayed designedly the
interest of his people, and that so far from being desirous of gaining
for them a victory, he made it his principal object to lead them
to destruction. His motives, however, we have no intentions of
discussing—they do not affect the point we are insisting on. We
will not ask why he acted in so extraordinary a way, whether
from ignorance, want of skill or treachery. But we ask why it
was that upon so alarming an occasion the enemy happeneg to
have such a man for their %eader. And the reply, which we think
must necessarily present itself even to the obtusest mind is, ¢ It
is the Lord’s doing, and it is wonderful in our eyes.” *If the Lord
Himself had not been on our side when men rose up against us,
they had swallowed us up quick when they were so wrathfully
set against us.’

‘“ About two months after this ocourred the concluding battle
of the cumpaign, which resulted for the time in the total overthrow
of the enemy, and although not one involving such imminent peril
a8 the preceding, is still admitted to have been aided towards a
favourable issue by treacherous councils in the enemy’s leaders.
We shall say no more on this topic, than that any who have
made themselves acquainted with the details of what is called the
Sutledge Campaign, ean hardly fail of tracing throughout the
guardian hand of God over us.”

The passage which we have quoted supplies a remarkable
illustration to the argument in regard to God’s miraculous Provi-
dence stated by Cardinal Newman in his Grammar of Assent : the
sermon indeed anticipates the argument of the Grammar.

About the year 1854, Firminger commenced a series of tours
through the great. historical cities of Northern India. His

F, MG
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impressions were recorded in a whole series of portfolios full of
beautiful water-colour and pencil sketches. In after years, he
allowed himself to be persuaded to send two small oil pictures of
native crafts on the Hughli for exhibition at the Royal Academy,
and although the pictures were hung in a place * on the line * which
would have excited most artists to further achievements, yet he
would not consent to exhibit his work again. Indeed he was so
reticent in regard to his work as a painter, that he would allow
none of his pictures to be hung in the house save in his two studies
and dressing room. The water-colours, so much esteemed by all
who saw them for the first time after his death, were, during his
lifetime, hidden away in a bureau.

Towards the close of 1854, my father took his first furlough.
While taking temporary charge of the Parish of Bapchild in Kent,
he met for the first time my mother’s family. The Rev. John
Buchner, the grandson of the Admiral who played so important a
part in the Mutiny of the Nore, a nephew of a recent Bishop of
Chichester, and brother to a noted portrait painter, had commenced
his career in life with a commission in the Rifle Brigade, and had
seen some active service in Kaffir Wars in South Africa. He
abandoned a promising military career, and after taking his degrees
at St. John’s, Cambridge, he was ordained, and soon received first
the living of the little Sussex village of Climping and then that of
Bapchild in Kent. In May 1856, he married his second daughter,
Georgiana, to the Rev. T. A. C. Firminger, Assistant Chaplain,
H.E. L C.8. TInthefollowing October, after a visit to Edmonton.
the newly-married couple set sail for India, and arrived at Calcutta
early in that year of ineffable disaster and horror—1857.

Fortunately for my mother’s ease of mind, my father was not
sent back to his old station, for in May, 1857, the two native regi-
ments at Ferozepore mutinied, and, despite the presence of a
British regiment and some Artillery, destroyed the cantonments
and the memorial Church at which my father had preached
the opening sermon in 1852. Instead he was sent to Howrah
where, save on ‘‘ Panic Sunday,” when the railway men came to
Church armed, the Mutiny inspired indignation rather than fear,
An old Calcutta resident indeed has told me that in her memory
Calcutta was nearer to a panic during the plague riots of 1897-8
than it was even in 1857. On the occasion of *“ Panic Sunday,”
my father preached from the text of Isaiah, which stands as the
motto to Keble’s Christian Year. * In quietness and confidence
shall be your strength.” It is not very surprising to learn that
after his experiences at Ferozepore, the alarms of * Panic Sunday *
had not perturbed the preacher.

The idea of & work on Indian Gardening apparently came to
my father’s mind during his stay in the Punjab. A friend, on the
point of leaving for England, had left in Firminger’s care some
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valuable plants, and it was to this circumstance the origin of the
great book is to be assigned. But so great was the author’s
reticence on the score of his own peculiar accomplishments that
even his wife did not discover that the book was in course of pre-
paration until about the year 1860.

At Howrah, Firminger was in easy distance of the famous
Botanical (ardens, which were at this time under the care of his
friend, Mr. Errington. Another friend was Mr. Stalkart, of
Ghoosery, memories of whose unlimited kindness and hospitality
have been treasured up by at least three generations of Calcutta
residents. The extent to which thiz book is indebted to Stalkart,
I cannot measure, and perhaps the author himself could scarcely
have done so.

In February, 1859, the author’s health broke down, and he and
his wife were sent on sick leave to what were then in popular par-
lance styled the “ Nelly Grey * hills—the Nilgherries. The oppor-
tunity for study in the gardens at Ootacamund, then under the care
of Mr. McIvor, was utilized to the full, and when my father, now a
senior chaplain, returned to Bengal to assume charge of Chinsurah,
great progress had been made with the book. Chinsurah at this
time was in all her glory as the military dep6t for Bengal.
Thornton’s Guzetteer ofg India, published in 1858, tells us that the
site of Chinsurah ‘‘is said to be better than that of Calcutta, and
it is considered one of the healthiest places in Bengal.” A few
years later, however, opinion veered round in the other direction.
The dep6t was removed, and the imposing barracks turned into a
kutchery. The still beautiful grounds in which the Hughli College
stands are all that remain of one of the best cared-for botanical
gardens in India.

The Firmingers’ house at Chinsurah was one of the fine old
residences built in the days when the Dutch conducted a thriving
trade in the now decaying town. It stood on the maidan and was
provided with a tank of its own and a lovely garden well stocked
with not only Indian, but English fruits and Howers. The majority
of my father’s readers will be familiar with the quaint little Church
of Chinsurah with its walls covered with the escutcheons of Dutch
Governors now sleeping the sleep of the just. In addition to the
spiritual care of Chinsurah, the chaplain in those days tended to
the needs of the people of Raneegunge, the then terminus of the
E. L. Railway where, under my father’s fostering care, a church
was erected. This church no longer exists. Among friends at
Chinsurah, my mother remembers best Mr. Thwaites, the Principal
of the College, Judge Lilly, Dr. Mackay of the Scotch Presbyterian
Mission, and, not least, Babu Kissenpaul.

In 1863 (March 9) Firminger, after having seen the present
work through the press, left India on 18 months’ medical leave.
1 gather that the leave was extended by short periods until January,
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1866, when, leaving his wife and family in England, he returned to
fulfil the short period of residence due before pension. He was
now appointed by Bishop Cotton to Gowhatti in Assam. Here, of
course, he made the acquaintance of that lover of horticulture,
General Jenkins. The Rev. 8. Endle, the veteran Missionary of
Assam, tells me that he well remembers meeting my father when
he accompanied a wing of the old 35th Westmorland Regiment
in the Bhutan expeditionary force. '

“ Your father,” writes Mr. Endle, * was present at the takin
of the fort of Dewanpore, a place of some importance, and did oog
service there.”” The only letters written by my father which I have
been able to recover belong to this period. In one of them he refers
to his art as a cook. It is perhaps worth mentioning that he left
behind him at his death a collection of carefully written recipes
which would lead one to suppose that he had at one time intended to
perform for Indian cooks a service similar to the one which he has
rendered for Indian gardeners.

One only event in my father’s Indian career remains to be
recorded. It was on his return from a visit to Gowhatti that
Bishop Cotton, in going on board the river steamer at Khustia,
lost his footing and met with his tragic death.

| In 1868 (January 9), Firminger retired from the service, and
made his home at Warren Lodge, Edmonton, where the four
youngest of his seven children were born. I was but a boy of
fourteen at his death, but still I can well remember the care and
self-denial which he expended on the education of his children.
Amid all his varied pursuits, he had never allowed his scholarship to
“ grow rusty,” and on his writing-table, we found after his death
that just a few hours before his last sudden sickness, he had been
poring over a Greek play, and by side of the play were neatly
arranged a file of papers covered with algebraic problems in
astronomy, and some neatly painted geological charts.

During the remaining years of his life, Firminger lived very
much to himself. Occasionally his old friends would visit him, but
he himself, with the exception of a few months spent on a painting
expedition in company with his eldest daughter in North Wales,
was scarcely one week away from home. His days began early :
even in winter time, before it was light, he would be out working
in his beloved garden. Time for painting, music, and light reading,
as well as advanced work in several sciences, was never wanting.
He very seldom performed any ecclesiastical duties in the paris
church itself, but was always ready to give assistance with the
gervices in the workhouse chapel and other such humble places.
He belonged to no church party, so far as it is possible for anyone
to live outside the currents of modern movements. He would,
1 think, have appreciated the solid work and personalities of such:
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men as Smythies, Lowder, Dolling, or Stanton. His belief was in a
God of Truth and Beauty : and everything which bore the stamp of
truth and beauty was honoured by him as God’s good creation.

My father lived to see his eldest sonin Holy Orders. His death
came very suddenly. Harly in January, 1884, he went up to
London and called on an old friend. He spoke very clearly to
his friend about his death, which he instinctively felt to be close at
hand. On January the 15th, he was taken ill, and on the 18th he
passed peacefully to his rest. He was buried in the grave where
the bodies of his father and mother are restmg, in the churchyard
of All Saints’, Edmonton.

KIDDERPORE VICARAGE,

Caleutta, 1904, Warter KELLY FIRMINGER.






A
MANUAL or GARDENING

FOR INDIA.
INTRODUCTION.

THERE is in India at the present moment a widespread and
increasing interest in gardens. Those who possess broad acres
spare no pains in decorating them, and those who possess but a
small piece of ground must have their ornamental garden, their
fruit and vegetable plots. The continued impact of the garden-
loving outside world has doubtless had something to do with this
revival of the ancient and honourable desire to plant and beautify
the spot where one dwells. In Firminger’s original introduction
he gives a rather gloomy picture of the flower and fruit cultivation
of that period. Generalities are always untrue and the present
editor is by no means inclined to state that all over India nothing
but the best is grown in the best possible way. The fact remains,
however, that Europeans and Indians, princes and commoners, do
take an interest in their gardens.

Of this fact there are many manifestations.

The literature of Indian gardening has, since Firminger’s time,
greatly increased in quantity and quality. We have for example,
among recent publications, Villiers Stuart’s * Gardens of the Great
Mughals,” Macmillan’s ‘“ Handbook of Tropical Gardening and
Planting,” and Patwardban’s ‘““ A Guide to Rose Culture” (in
English and Marathi). A bibliography (by no means complete)
containing, among others, several works on Indian Gardening is
given later in this book.

There has been an increase in the amount of seeds and plants
sold in this country. In most large towns there are several firms
who do a profitable business in seeds and plants. The world-famous
firm of Sutton & Sons, Reading, England, have now established a
branch in Calcutta. It is, therefore, obvious that there is a
demand for the commodities supplied by these firms.

The seed sold is nearly all imported, and few of the ornamental
plants sold are indigenous, There lie before the enterprising horti-
culturist two promising lines of development : (§) the production,

F, MG |



2 A MANUAL OF GARDENING.

on a commercial scale, of seed in India; and (47) the taking into
garden cultivation and production of new races of wild plants
indigenous to the country. When one considers such brilliant
and: graceful plants as Ipomea coccinea and Gloriosa superba,
one feels that it would be worth while to domesticate them
thoroughly.

There is a moderate but increasing demand for trained
gardeners and garden superintendents,—literate, scientifically
trained men who can make gardens look well and pay handsomely.
The mélee proper appears nowadays to be an unskilled labourer
who has picked up some smattering of garden knowledge, but who
has not the energy nor the ability to do much alone. The com-
paratively high wages obtainable by unskilled labour in industrial
concerns have attracted many who at other times would have
turned to garden work. The result is that the wages of méilees
have risen, but the standard of their attainments has not improved.
If anything is to be done with a big garden expert direction is needed,
and men who have the necessary training can find employment
thus. The demand for trained supervisors has led to a demand for
the necessary training. This is now given at various public
gardens and as a part of one of the courses of the Poona College
of Agriculture.

There have sprung up, in most large centres, local horticultural
societies, some of which (e.g., that at Quetta) have done excellent
work in instructing their members and the public how plants should
be grown, and in holding shows.

There is a healthier idea abroad as to what is wanted in a
garden. In Firminger’s time there was a tendency to attach an
undue value torare plants. We now want a fair range of ornamental
and useful plants, cultivated in the best way for the best effect,
not a selection of plants that are merely rare.

The advent of the town-planning idea has brought with it the
idea of garden and tree cultivation on a large scale with relation
to roads and dwellings. The stimulus of these ideas has resulted
in the artistic laying-out of newly planned areas for the accommo-
dation of growing populations in such places as Salsette near
Bombay.

Horticulture is coming to its own in India. Its basis, however,
must always be a personal love and understanding of plants
and the ability to do garden work one’s self. In this cohnection
and in conclusion Firminger’s own admirable words are worth
quoting :—

“No one should allow himself to suppose that he can have
a well-kept, well-cultivated garden without being, to a considerable
extent, his own head gardener. A garden left entirely in the hands
of a malee will invariably be found in that dirty, neglected state so
noticeable in the compounds around most European residences in
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India. It is useless to give only general orders to a native servant.
The owner must, from tinte to time, scrutinize each particular
operation of the garden, and give special directions how 1t is to be
done, or, in many instances, it will not be done properly, if even
it is done at all. Vexation and angry words will never set things
right. The madlees are generally very good servants if properly
managed ; but more must not be expected from them than really
is in their nature. They follow gardening as their vocation, but
they have no enthusiasm for it ; and the interest they take in the
work will always be just in proportion to the interest they see taken
in it by their master. And they will become interested when they
find that a master is so; when he pays them regularly, refrains
from maltreating them or giving them abuse, co-operates with
them, and shows them, now and then, with his own hands, what
he wishes to have done. Let them see that you are their master in
respect of knowing and being able to perform their work as well as,
or better than, themselves, and you will find in them as good
servants as are to be met with, perhaps, in any part of the
world.”






PART L

THE

OPERATIONS or GARDENING.






PART L

THE

OPERATIONS or GARDENING.

CHAPTER I.
CLIMATE AND SOILS.

CLIMATE.

WHEN we speak of the climate of a place, we mean the sum
total of its characteristic conditions of heat, light, moisture, baro-
metric pressure, precipitation, and atmospheric movement. These
factors may be combined in a variety of ways, producing many
different kinds of climate. Thus we may have a climate which is
marked by scanty rainfall, intense cold at one time of the year, and
intense heat at another, as in parts of the Punjab. Another climate
may have as its characteristics a heavy rainfall concentrated at
one season with a fairly equable temperature all the year, as in the
Konkan. In the Peninsula of India we have such a variety of
climates that at first sight it appears impossible to give any advice
on the growing of plants that will be applicable to all India. The
difficulty can be met by considering the main types of climate found
in India and giving general directions for each type of climate. It
should, however, always be understood that the man on the spot
must exercise his commonsense and depart from or modify the
procedure suggested as his local experience recommends.

Previous horticultural writers have tended to divide India into
two parts—the “ Hills” and the ¢ Plains,” and to prescribe for
such a division. In the present edition this division has been, to
a great extent, retained. A more logical classification would,
however be, according to rainfall, e.g.:

Class 1. Places with rainfall above 100 inches per annum.
» 2 3 2 » from 70—100 ’» mn 3
" 3. ”» ”» ” ” 50— 70 ”» » ”
” 4. ”» ”» » 3 30— 50 ”» ” 2
5. » » »  below 0 » 2
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To classes 1 and 2 belong the areas near the head of the Bay of
Bengal and the whole of the west coast of the Peninsula, south of
Bombay. To class 3 belongs a great part of Bengal and Behar.
Class 4 comprises an enormous area including parts of Madras, the
Central Provinces, Central India, the United Provinces, and Bombay.
Class b is represented by a large part of the Deccan and the whole
of North-West India, including Sind, Rajputana, the Punjab, the
North-West Frontier Province, and Baluchistan. In each of these
areas there are hill stations and places in the plains, differing in
temperature, light, and winds. *

Taking India as a whole we may say that there are two
seasons—the rainy season and the dry season. The latter may
be sub-divided into the eold season and the hot season. The
occurrence of a definite rainy season is due to the south-west
monsoon wind which blows steadily during the summer months
and deposits on the thirsty land the moisture which it brings
from the sea. This is a season of great vegetative growth.
Places which during May are mere burned-up prairies become
in June sheets of living green, and leafless trees don their
foliage. Plants behave variously in the cold weather and the
hot weather, but in the latter the reproductive function of many
forest and garden trees is called into activity. Then blossom the
gold mohur, the Flame of the Forest, the teak, and many others,
and the fruits then formed may ripen quickly or take many months
to reach maturity. It should be mentioned, too, that, contrary to
expectation, several trees, such as the banyan, put forth fresh
leaves in the hot weather. The heat is in some cases apparently a
stimulant to vegetative as well as to reproductive growth.

The effect of climate on wild vegetation is clearly seen where
extreme conditions prevail. As one travels from Karachi to Quetta
by the North-Western Railway, one passes, in the neighbourhood
of Bellput, through an area of great drought. For miles the only
plant visible is Capparis aphylla, a hard, leafless spiny shrub. On
the other hand, in Kanara, where there is a heavy rainfall and a
constantly humid atmosphere there exists a magnificent tropical
forest including enormous trees through whose leaves thousands of
gallons of water in the form of vapour pass off into the air. The
rainfall determines that in the first case the plants shall be few,
with small evaporating surface, and in the other that they shall be
many and with abundant leaf surface.

The action of temperature is to determine what species with
these main characters shall occupy the ground. There are many
places in the world with similar rainfalls but different temperatures.
Districts with similar rainfalls have, on the whole, the same
general type of vegetation, but the actual plants composing it are
different. Thus numerous Indian plants will not stand frost and
this strictly limits their distribution, even although the conditions
of moisture outside these limits are suitable to the plant. We have



CLIMATE. 9

the power to give artificial watering and so cause our garden plants
to grow even in rainless districts, but we cannot change either the
general humidity of the atmosphere or its temperature, unless we
confine the atmosphere in a glasshouse, thus creating an artificial
climate, as in the palm houses at Kew. A combination of great
atmospheric humidity and great heat causes luxuriant plant growth.
It is a forcing climate. We take the hint and arrange for the
propagation of plants by cuttings at the break of the rains when
the soil and air are still warm and the necessary moisture is present.
A dry heat, as we have seen, tends to stimulate the production of
flowers and fruit, and we arrange the treatment of our fruit trees
accordingly. Short-season plants from colder climates, such as
English vegetables, must have a cool season for their growth ; hence
we sow them when the cold weather begins. All this is merely the
application of science to practice, a process of daily occurrence in
horticulture. Here one may be permitted to remark, in passing,
that unless science and practice go hand in hand, both suffer. The
mere ‘‘ theorist > and the mere ““ practical man > are equally futile.
The best gardeners are scientists without knowingit. They observe,
reason, and test their conclusions by trial in their daily work. This
is science with practice.

It has been mentioned above that we cannot, except in a glass-
house, alter the humidity or temperature of the air, but we can
and must, in many cases, check or turn aside its movement. To
protect plants from drying hot winds, freezing cold winds, or violent
wet winds, belts of plants known as windbreaks can be planted.
These are dealt with later.

Increase in altitude results in decrease of temperature and
increase of light intensity. In hill stations it is often possible to
grow European plants to perfection, and the colours are usually
much more brilliant than those of the same species when grown at
lower elevations. This is believed to be due to the greater light
intensity.

No treatment of climate would be compléte without some
reference to the acclimatization of plants, i.e., the adaptation of a
plant to a new climate. Some of the commonest weeds now in
India, e.g., Flaveria contrayerba and Argemone mewicana (the
Mexican poppy) are accidental introductions from America which
have had no difficulty in becoming acclimatized. Similarly, in
Baluchistan, English and American willows are now established.
In both cases the plants came from a like climate. Difficulty arises
when we try to make a plant accustomed to a climate other than
that which is natural toit. Thus pines which grow so magnificently
in the Himalaya can be grown in Mahableshwar, but they are
sickly stunted things, and it is unlikely they will ever establish
themselves there. On the other hand, the banana, which with its
broad leaf and large giving-out of water-vapour is most accus-
tomed to a damp sea-coast or forest climate, can be acclimatized
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to dry hot conditions, provided irrigationis plentiful. It is always
worth while trying to acclimatize a new plant in a similar or nearly
similar climate.

Firminger’s own remarks on the subject of climate are as
follows :

*In Bengal, what is called the °Cold-season,” lasts, at the
longest, not more than three months, commencing in November
and ending by February. The temperature at night, during that
period, at times, will fall as low as the freezing point ; but this is
of rare occurrence. Towards the close of February commences
the Hot-season, which lasts till about the middle of June, when the
periodical rains usually set in. From March to May is the hottest
period of the whole year. March and April are the driest months.
Some time in June the Rainy-season begins, and lasts usually till
about the 20th of October. The greatest humidity prevails in
August and September. During these mouths, towards the evening,
the atmosphere is filled with vapour almost to saturation.

The judicious gardener will, of course, conduct his operations
in strictest reference to all these conditions of the climate.

During the cold months he will shelter his more delicate
plants—those especially natives of a lower latitude—from the
rapid transitions from heat to cold, and from cold to heat, which
take place at this period of the year, hurtful alike to plant and man.
To plants, likewise, that he sees have ceased from growth, and
have entered into a state of temporary rest during these months,
he will be most sparing in the application of water, which, in
that condition, they cannot absorb and assimilate.

During the arid months that follow, when the soil becomes
daily drier and harder, he will be liberal in his supply of water and
surface-dressing to plants that, at that period, are in the full vigour
of their growth, and especially to fruit-trees upon which the fruit
is swelling.

When the rains are thoroughly set in and the air all but satu-
rated with moisture, he will know that the season has come when
plants, natives of this country, or of the same or lower latitude,
may most safely be transplanted, as little evaporation then takes
place from their leaves to exhaust them. For this reason also he
will find it to be the time when plants of the same description may,
with the greatest facility, be multiplied by cuttings, the soil itself
being to them then as a hot-bed, and the dense body of moisture
above acting as a hand-glass.

Again, at this season of the year, he will not be longin discover-
ing, that to many of his more delicate plants nothing can be more
fatal than alternate exposure to the violence of the rains and the
fierce hot sunshine, that at intervals succeed each other then.
With regard also to plants in the border, that are natives of a
colder climate and that are in less vigorous growth at that period.



CLIMATE. 11

he will also observe, in most instances, it is not the quantity of
water that falls upon them in the way of rain, that is so injurious,
but that which is allowed to lie and stagnate at their roots. For
such plants, he will find a place in some gently elevated piece of
ground whence the water may be gradually carried off not long
after it has fallen.

It is at this season, too, that he will find the greatest difficulty
in the management of his potted plants, particularly the choice
kinds that require the shelter of a verandah. Many of these, though
not making growth, cannot dispense altogether with some amount
of moisture in the soil ; and of the water, applied from time to time
for the purpose of insuring this necessary amount of moisture, that
which does not pass off by drainage has, except in the most airy
situations, a tendency to stagnate, insomuch asto cause the soil to
turn sour and become covered with a rank, green mould, to the
great detriment and often death of the plants.

Towards the close of October, therefore, the gardener will be
well aware that the time for him to be busiest has arrived. It is
then that he will have to make his sowing of EKuropean annuals,
and to put his kitchen-garden in forwardness for his crops of vege-
tables ; and to re-pot and make preparations for propagating his
choice plants, natives of a colder climate.

The climate of the Upper Provinces varies considerably from
that of Bengal, insomuch that many plants, which thrive under
the one, will not thrive nor hardly exist in the other ; and possibly
it has often happened that plants, introduced into Calcutta, and
condemned from their not thriving there, as unsuited to India,
might prove most valuable acquisitions in the United Provinces or
the Punjab. Plants from a lower latitude, such as the Straits, for
instance, that do not succeed in Calcutta, it is unreasonable to
suppose would succeed higher up ; but many plants from localities,
such as some parts of China and the Cape of Good Hope, where
they are subject to a season of severer cold than they find at
Calcutta, there is every eneouragement to make trial of in Upper
India.

The (C'old-season in Upper India commences at the beginning of
October and cannot be said to be completely over till about the close
of April. In December and January, sharp frosts at night are not
infrequent, sufficiently severe to destroy, not only many of the
tender kinds of shrubs, but others of hardier growth, unless protec-
ted. The European annuals, though often in the early morning rigid
with a white coating of hoar-frost upon them, and in an hour or so
afterwards exposed to the burning rays of the sun full upon them,
seem, with one or two exceptions, to take little harm otherwise
than that their growth is all but entirely arrested while the season
is at the coldest. By the 10th February the frosts are generally
over.
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During March, after their temporary rest, trees and shrubsin a
well-irrigated garden push forth with a vigour perfectly astonishing,
far beyond anything of the kind ever witnessed in Bengal. The
young shoots, however, thus rapidly produced, are very apt to be
scorched up and killed in a few hours’ time by the fierce hot gales
that prevail soon after.

In May, the heat becomes intense, the same at night as during
the day. At this period the garden must be unremittingly watered.
Many plants in the border left unwatered even for a week would, of a
certainty, perish, and most would be sure of dying, if left unwatered
during the whole of the dry season. This excessive heat continues
with little intermission, unless during the heavy falls of rain that
occur more or less in July and August, till September, when it
begins gradually to abate.

After the rains, furious winds frequently spring up, uprooting
large shrubs and fruit-trees from the soil, while sodden with wet,
and soft and loose. There is nothing that happens throughout the
whole year so pernicious to the garden as this, and the evil of which
it is most difficult to counteract or remedy.”

SOILS.

Since soil is the material in which the gardener grows his plants,
it follows that in a manual of gardening something must be said
about soil.

In many parts of the Deccan we see patches of rock projecting
through the soil. If we examine such a patch we find that it has a
certain amount of vegetation on it,living mainly in cracks. We
also find that there is a gritty powder on the surface formed by
the breaking down of the rock. The rain, the sun, and the gases of
the atmosphere slowly disintegrate allrocks. Plants help in the
process of disintegration. In time the plants die and add their
bodies to the general mass of material on the rock surface. Thus
there arises soil, composed of disintegrated rock and dead plant
remains. Animal matter may be present in the shape of dung,
bones, dead insects, etc. The vegetable and animal matter is
known as humus, and is essential to a fertile soil.

Soil has three functions for the plant :—

(1) It is the substratum in which the plant is fixed.

(2) It supplies water to the roots. .

(3) It supplies, dissolved in this water, the chemical elements

necessary for plant life, with the exception of carbon, which comes
from the air in the form of carbonic acid gas (carbon dioxide).!
The chemical elements necessary for plant life are (1) Carbon,
(2) Nitrogen, (3) Hydrogen, (4) Oxygen, (5) Potash, (6) Phosphorus,
(7) Sulphur, (8) Calcium, (9) Sodium, (10) Iron, (11) Chlorine,
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(12) Aluminium, (13) Silicon, (14) Manganese, (15) Magnesium.
Of these hydrogen and oxygen are supplied by water, carbon comes
from the air, and all the rest from the soil in the form of soluble
salts dissolved in the soil water.

Referring once again to the above-mentioned three functions
of the soil, it follows that soil—

(1) Must be compact and firm, not liable to slip or to
be eroded ;

(2) Must have a capacity to hold water and also be ready to
give it up to the plant roots ;

(3) Must contain the chemical elements necessary.

Plants make the severest drain on the elements (2), (5), and (6)
and it is these which must be replaced in the soil by manures.
the other elements there is usually abundance in every soil, although
occasional examples are met of soils deficient in calcium.

Again referring to the above three points, it must be stated
that—

(1) Excessive compactness of the soil is harmful on account
of the lack of air in it ;

(2) and the same holds good of water-holding capacity.

(3) Excess of any one element usually has disastrous effects
on the plant.

The ideal soil, therefore, has a texture neither too fine not too
coarse, with a fair water-holding capacity and plenty of aeration,
and is rich in all the elements necessary for plant life.

Texture is largely a matter of the size of particles of which the
soil is composed. The following classification adopted by the
Bureau of Soils of the U. 8. A. Department of Agriculture is as
useful as any :—

Size of particles. Name of soil.
20 to 10 millimetres. Fine gravel.
1'0 to 05 ’ Coarse sand.
05 to 025 » Medium sand.
025 to 010 ’ Fine sand.
0’10 to 005 ’ Very fine sand.
006 to 0005 ’ Silt.

0:006 and below ' Clay.

The smaller the particles of the soil the more does it refuse to
give up its water. Fine particled soils are also apt to crack badly
in the hot weather and contain little air. Coarse soils retain little
water and never crack, but are blown about as a powder.

The great advantage of humus in a soil, in addition to its power
of producing nitrogen, is that it loosens stiff soils and binds loose
ones and generally improves the texture of the soil. A good mixture
of soil particles of varied size, plus humus, is known as a loam.
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Some soils are so dry that they must be irrigated. Similarly
some soils are 80 wet that they must be drained. Both are attempts
to adjust the water-content of the soil. Too much water is as
bad as too little.

The types of soil found in India are many and varied. On the
sea-coast we get sandy soils. In river areas we get silts. In old
well-cultivated areas, not in river regions, we get loams. Soils
containing a large amount of clay, such as black cotton soil, crack
badly, and soils defective in humus, like the soils of Baluchistan, set
hard as iron. In many parts of India (e.g., in Sind, the Punjab,
and the United Provinces) are found soils containing a large percent-
age of salt, sometimes appearing as a white deposit on the surface
of the ground. Each soil must be dealt with so as to remedy its
defects. The sand and the clay must have more humus added.
The good loams need the best possible tillage and cultivation.
Salt soils must be treated so as to wash the salt out, and also require
large quantities of bulky manure. As Firminger remarked in his
third edition :

*“ Too much importance cannot be attached, however, to the
thorough working of even good soils. It is by the minute inter-
mixture of the smallest particles that chemical action is set up
without which there can be no real sustenance for the plant. With
suitable ingredients, a good soil should also be mellow and sweet.
Stagnant water (especially near the surface) not only impedes the
latter quality, but produces a sourness which soon becomes highly
injurious to the roots of plants. 1t is for this reason that retentive
soils need to be well drained.”

MANURES.

As has been already mentioned the use of manure is to supply
the chemical elements removed from the soil by the growth of
plants. In addition, certain manures improve the texture of the
soil.

We may classify manures as follows :—

(1) Those supplying mainly nitrogen—cow-dung, horse-
dung, sheep-dung, goat-dung, leaf-mould, green-
manure, oil-cake, night-soil, nitrate of soda, ammo-
nium sulphate, calcium cyanamide ;

(2) Those supplying mainly phosphorus—bones, calcium
superphosphate, fish ;

(3) Those supplying mainly potash—ashes, sulphate of
potash, '

A complete manure must contain nitrogen, phosphorus, and

potash, and hence a mixture of manures from the above three
groups is recommended.
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Cow-dung is the oldest and best general manure. In India it
is largely burned for fuel and valuable nitrogen thereby wasted.
It contains from ‘05 to 1 per cent of nitrogen in a gradually available
form. It also contains about 0'3 per cent of potash, and 0°3 per
cent of phosphoric acid. Horse-dung is somewhat less rich in these
elements, and sheep and goat dungs are richer. These remarks
apply to the solid dung only. The urine of these animals is also
rich in the elements required by plants and hence the bedding of
stables and byres where urine has fallen, mixed with the solid
dung, is an excellent manure. Farmyard manure of this type is
best after it has been allowed to remain for a little while in a pit,
occasionally forked over to aerate it and protected from rain.
Recently (about 1922) a method of producing artificial farmyard
manure has been devised in England. The raw material is straw.
‘When this is moistened, and also watered with an alkaline solution
containing nitrogen, and is then stored in well-aerated heaps, it
ferments, and in about three months (in England) becomes a mass of
excellent manure resembling farmyard manure in all its qualities.
Three-quarters of a cwt. of sulphate of ammonia and one cwt. of
finely divided carbonate of lime per ton of straw have been recom-
mended as the source of nitrogen for this process. It is worth
trying on straw and litter of all sorts in India.

Oil-cakes contain from 4 to 6 per cent nitrogen, and are therefore
fairly concentrated manures. They also are slow-acting.

Fish scrap in addition to its 3 per cent phosphorus, contains
also 4 per cent nitrogen and is a quick-acting manure.

Bone meal contains on the average 22 per cent phosphoric acid
and 3'5 per cent nitrogen and is slow-acting.

Nitrate of soda, ammonium sulphate, sulphate of potash, and
calcium superphosphate all being easily soluble are quick-acting.

Ammonium sulphate and nitrate of soda are now easily available
in India. They can be applied as stimulants to grass, flowers, and
pot plants. A useful programme (using either fertiliser) is to start
with a solution of half an ounce of fertiliser to one gallon of water,
and give a weekly dose at the rate of one gallon solution to 10 square
yards of lawn, or to 3 square yards of flower-bed, or to 10 pots.
The strength of the solution should gradually be increased to 2 oz.
per gallon.

Ashes contain from 5 to 10 per cent potash and are quick-
acting.
The function of nitrogen is to increase vegetative growth.

Excess of nitrogen means plenty of wood and leaves and little flower
or fruit.

Phosphorus hastens maturity and assists the ripening of fruits.

Potash is essential to the plant for the proper manufacture of
its carbon-compounds, starch, sugar, and cellulose.
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Green manure is formed by growing a crop on the land, prefer-
ably a leguminous crop, and ploughing 1t in so that it rots in the
soil and addsits substance thereto. Leguminous crops are preferred
because by means of the bacteria that 1nhabit the nodules on their
roots, they can fix and assimilate the nitrogen of the atmosphere,
and this additional nitrogen is handed over to the soil when the
plantis buried.

No mention of the soil would be complete without some reference
to the bacterial life of the soil. The nitrogen in organic matter
like dung and oil-cake is locked up and must be changed into nitrate
before the plant can use it. The making available of this nitrogen
is the work of at least three sets of soil bacteria, the final product
being a nitrate (often calcium nitrate), which the plant can assi-
milate. The storing of dung helps this process. For certain soils,
especially those containing an excess of humus, lime is a valuable
manure. It sweetens the soil. It has recently been discovered
that when the first rains fall on the heated soils of India, there is a
considerable increase in the amount of nitrogen in the soil. This
may to some extent explain how in certain places crop after crop is
taken with little manuring. .

Salt is applied to certain special crops. The requirements of
each crop will be dealt with in the portions of the book devoted
to them. .

The following notes from Firminger’s third edition are of
value :—

‘ LEAF-MOULD.—In most gardens of any size that have been
long established there will always be a great quantity of vegetable
refuse, particularly at the time when mangoes and other fruit-trees
shed their leaves. All this should be collected and thrown into a
deep pit, dug for the purpose in some out-of-the-way place. If
two or three times during the hot-season water be supplied to the
pit, 80 as to give its contents a thorough soaking, the decay of the
vegetable matter will be all the more speedy. Inabout a year and
a half from the time the pit is filled, all that has been thrown into
it will have become decomposed, so as to supply invaluable material
for gardening purposes, especially for potting. It need hardly be
remarked, that it will be found to contain quantities of worms and
other vermin which, of course, as far as possible, should be carefully
removed before it is used for potting.’

On this subject, the following remarks by the editor of
Gardeners’ Chromwcle will be found of value: ¢ There are only
two ways in which leaves, bits of stalk, or rotten wood, twigs, and
similar refuse can be safely used : —

‘1. Onewayistoleavethemin aheap till they are thoroughly
rotted down, then to sift them through a fine sieve, rejecting un-
decayed fragments, and again rotting down the siftings.
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©2. The other is to char them. We do not mean to burn
them, but to reduce them by heat and exclusion of air to the state
of charcoal dust : a process by no means so easy as may be supposed,
but to be carvied out by any experienced gardener, after a few
failures, which are sure to occur at first. And thisis, in our opinion,
by far the better method of the two. It isspeedy, at once efiectual,
and destroys the eggs of every sort of insect. The former, on the
other hand, is very slow, often the reverse of effectual, and does not
possess one single advantage over charring.’

Leaf-mould is particularly good for the cultivation of ferns,
palms, and such fine foliage plants as naturally grow under the
shade of forests. Decomposed in a pit, as recommended above,
it is infested by the larve of the rose weevil, etc., so that charring
before use is very necessary.

CHARRED TURF.—An excellent material for general potting
purposes may be obtained by charring turf. Any quantity of turf
may be easily collected, in Bengal at least, from the roadsides or
waste places. It should be laid out, exposed to the sun, with the
green part undermost. In a few days i1t will become thoroughly
dried, and in that condition may, in a very short time, be roasted
sufficiently to be adapted for use. There are various ways in which
the roasting may be managed. The plan I have adopted has
been to prop a large earthenware vessel upon bricks, light a fire
beneath it, and then throw in the turfs, pulled apart into pieces
of moderate size; take them out when sufficiently roasted, and
throw in others.

Charred turf is said to be specially suitable in the cultivation
of Fuchsias and Azaleas.

VeEGETABLE OR WooD AsHES.—‘ These,” says Dr. Lindley
(quoting from ‘ Horticultural Transactions,” Vol. V, p. 52), ‘are
esteemed the very best manure by the Chinese. The weeds which
are separated from the land by the harrow, with what they otherwise
are able to collect, are carefully burnt, and the ashes spread. The
part of the field where this has been done is easily perceived by the
most careless observer. Indeed, the vigour of the productions ot
those parts of their land where the ashes have been applied is evident
as long as the crop continues on the ground. The ashes of burnt
vegetables are also mixed with a great variety of other matters in
forming the compositions which are spread on the fields or applied
to individual plants.’ Garden refuse, however, may in general be
turned to better account than by convertingit absolutely to ashes.

OLD MorTAR.—This has come to be recognised as a very valuable

aid in the cultivation of ferns, rock-work plants, and, in fact, for a
very large number of potted plants. I have seen it used with great
success in the Royal Botanical Garden, Seebpore, for all kinds of
lants ; even for terrestrial orchids. Ihavetried it myself on a very
arge scale, and have found such plants as Begonias, Cyrtodeiras,
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Peperomas, Fittonias, Anthuriums, Dracenas. Alocasias,
Gesneras, Selaginellas, Ferns, and a host of others, thrive to per-
fection in soil, three parts of which was composed of this old mortar,
or concrete. For rockeries I know of nothing better. It can,
moreover, be easily procured. The roofs of old pucca houses, when
knocked down, afford the best material—the older the better. 1
strongly recommend the extensive use of old mortar or concrete for
potted plants generally. When used for small plants in small sized
pots, it should be brokeninto pieces, the size of hazel-nuts orsmaller ;
when for large plants in large pots, in pieces the size of walnuts;
smaller or larger to suit requirements. Coarsely pounded and added
to the soil, it keepsit from getting sodden and sour, by effecting good
drainage. The tender roots delight in attaching themselves to
pieces of this concrete, from which they obtain much nourishment.

LIQUID MANURES,

*“ Liquid manure should be applied to plants only wheu in a
vigorous state of growth. All plants are benefited by it if adminis-
tered judiciously, that is to say, not in excess. The copious use of
it with culinary vegetables, but more particularly with Celery and
Asparagus, I have found of wonderful efficacy. The most convenient
way, perhaps, of keeping a supply of liquid manure, for kitchen-
garden use 18, somewhere handy, to sinkin the ground alarge earthen
vessel ; fill this with water, and throw in all such ingredients as
happen to be available for the purpose, such as fowls’, pigeons’,
goats’, bullocks’ dung, etc. If found to be too strong, it is easily
reduced by adding water at discretion. Dr. Lindley’s maxim, in
the application of liquid manure, is that it should be ¢ weak, clear,
and often.” This rule should never be departed from. The great
advantage of liquid manure over solid is, that it is stronger, quicker
of action, and can be more evenly diffused over the land. 1Itis for
these advantages tha