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", « Necessary for its growth and development, We have-therefore;to investigate
"', the proportions in which these constituents are present in the soil, the state
~ ‘vpf combination in which they may exist, and the variations in the factors
. normally exhibited by typical soils ; all of these questions may be described
. " undéc the head of Analysis, Further investigations of a chemical nature
- deal with the power, of various soils to retain manure, the causes of sterility
‘ °",{““1“Yr and the measures that can be adopted for the amelioration of
soils. e oy )
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_ (2) -Soil Physios.—The soil is not merely a storehouse of food for the
plant sincé water is equally indespensable to its existence and is immediately
derived from the soil. Hence it is of prime importance to study the cause
‘whicl.x underliy the movement of water in the land, and its supply to the
. growing crop. ' In the relation between soil and water, the cultivation to
which the land is subjected plays a prime part ;  hence it will be necessary
to trace the effect 'of each of the main operations of tillage upon the -
structure of the soil. Again the texture of the soil and the proportion of
water and air it retains, affect ils temperature and that responsiveness to
Change of season which we roughly indicate by the terms “ early ” and “late”’
soils.  The general consideration of these questions may be termed Soil
Physics. The most important part of it is the mechanical analyses of soils

which give a.clue (o its physical properties.

(3) 8oil Bacteriology.—The soil is not a dead. mass, receiving
on the'one hand manure, which it yields again (o the crop by purely
mechanjcal or chemical processes; itis rather a busy and complex
laboratory, where a~ multitude of minute organisms, vegetable and animal
residues and manures are reduced, we might almost say digested, to a con-
dition in which they will serve as food for plants. Others are capable of
bringing into combination or fixing the free Nitrogen gas of the atmosphere,
and therefore add directly to the capital of the soil. Others again are noxious
or destructive to the food stores in the soil. The work of - these organisms
is much affected by cultivation ; in fact, it would not be too much to say

~ that most of the operations upon the farm have received a new light from
the kuowledge that has been acquired in ‘the last few years of the living .
processes taking place in the soil.  In this directionalsy new developments |
of agriculture seem to be possible, and though the progress 1s only small
as yet, we see indications that the productive capacity of the.land may be.

. increased by the intfoduction of ceniln organisms capable of assisting the
work of the highec plants, Experts in'the above three branches have
given simple methods for determining the fertility and the other conditions.
of the soil. . ‘ ' Lo "

Classification of Soils—Soil materials and soils are classified -as
follows t - " L - .

,kStones.--—-Coarsé, _irregular or round rock fragments or pieces of
e TONK, ! . ' ' . .

~ .

r pebbles ranging in size from several

4 \‘1.—Coarsc fragments 0
o '\{netcr down to 1f25 inch. S e
' Soil narticles ranging from 1j25 of an inch down to 1/500 of
N N2 .Zamelt)cr. Sand is% divided-into several gr;zdes or sizes =
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_ Coarse sand.—1/25 to 1/50 of an inch. : A\
‘Medium sand.—1/50 to 1/100 of an inch. J.2* ’ﬁ ;7

- Fine sand.—1/100 to 1/250 of an inch. o

, Very fine sand.—1{250 to 1/500 of an.ingA,

.. Silt—Fine soil particles ranging from 1/500 to W
diameter. It feels very fine and’smooth when rubbed &
especially when moist,  Silt, when wet, is sticky like clay.

Clay.—The finest of rock particles 1/5,000 to 1/250,000 of an inch in
diameter—too small to imagine, Clay, when wet, is very soft, slippery and
very sticky. »

g :
Humus.—or decaying vegetable and animal matter.—This is dark :

-brown or black in colour.
" Soils composed of the above materials are ;= °

v+ L. . Sandy Soils.—These soils are mixture of the different grades
~ of sand and small amounts of silt, clay and organic matter. They ar¢

light, loose and easy to work. They prpduceearly ¢ ops, and are parti-
-cularly adapted to early vegetables and fruits and ceriain varieties of tobacco,
but are too light for gencral farm crops. This is good for melons, S\yeet
potatoes, early Irish potatoes, early tomatocs, carly peas, chillies and brinjals.

. 2. Loams or Leamy Soils.—consist of mixtures of the sands,
silts and clay with some organic matter. The term loain is applicd to soil
which, from its appearance in the field and the feeling when  baundled,
appears to be one-half sand and the other half silt and clay with more or
less organic matter. These are naturally fine "in {extuire and adhere
.somewhat when wet. They are good Soils for guneral farming and
produce good grains, grass, cholum, maize, potatoes, “cotton, vegetables,
efc.

3. Sandy Loams.—avetagc about 3/5 sand and 2/5 silt and

- clay.  These soils are tilied casily and are the lightest  desirable soils for

general farming. They are particularly adapted for maize and coiton and,
in some instances, are used for small fruits and vegetable garden.

4. Silt Loam or Alluvium.—consists largely  of silt with a
small amount cf sand, clay and organic matter. These soils are some of
the most difficult to till, but when well drained, they are, with careful

management, good general farming soils and produce Tair cotton, good
" maize, wheat, paddy, etc.

5. Clay Loams.—These soils contain more clay than the silt loam.
They are suff, sticky soils, and some of them are difficult to till. They
are generally considered the strongest. soils for general farming. They are
particularly adapted to paddy, wheat, maize and grass. ’

6. Grayelly Loams—ate from 1/4 to 2/3 coam-grained‘gravel i
the remaining fine soil may be sandy loam, silt or clay loam. They are
adapled to varjous crops according to the character of the fine soil. . Some
of t{(wsg are best planted with fruit trees.  Most of the torest lands are 0
this kind. . : e )
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7. Stony Loam.—Like the gravelly loam the stony loams are

-‘E‘1/4. to 3[4 sandy, silt or clay loam, the remainder being rock {ragments of

larger size than the gravel. These fragments are sometimes rough and

o irn gular, sometimes rounded. The stoties interfere seriously with tillage and

naturally the soils are best planted with foresy or f.ruit trees. .
8. Clay Soils.—arc a mixtare of sand silt, clay and humus, there

‘being a preponderance of the clay characteristics than in the clay loams ;

; . itfie anage. Some clay
they are very heavy, sticky, slippery and difficult to manage
soilys are not 3\{vorlh iy::rming. Those that can be profitably tilled arc adapied
to paddy, wheat, maize and fodder cereals and pasture.
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_ THE GOOD OLD DAYS.

The farmer in the “ olden” days of filty years ago,

Raised bumper crops of edibles, with little' work, you know ;

They merély had to plough the Jand and palnt some kind of seed, -
But now they have fo cultivate, and give their plants some feed,
They didn’t need to haul manure, grow cover crops or lime,

The virgin soils took care of things, and in the summer time, -
They had fine crops of hay and grain, at least, that's what they say,
But now they have to put in drains, to make the same land pay.

“The “ good old days” are passing fast, but {imes ase just as good, -
Or better, for the farmer who is farming as he should, '

The parable of the sower teaches good land to bring the yields,
- S0 now it is surely up to us ta fertilise our fields,—Asnerican Ferliliscr.

THE NUTRITION OF PLANTS.
It is onyly during the second half of last century that the true theory of

. plant nutrition has been definitely established. As a result of prolqngcd
- and carcful ‘experiments it has been proved thata plant must obtain by

means of ils roots certain definite substances for its nutrition. These substan-

~ ces are as a rule found in abundaace: in all fertile soils with the exception

. takes the first place. Cuitivaled soils, especially in tropical and sub-tropical

of Nitrogen; Phosphoricacid, Potash and sometimes | Lime, which are

, often .in deficient quantities, For this. reason, manures which supply

these four constituents are applied to the soil by the planter for the
successful raising of crops, The principal action of manures is to 7estore

the fertility of souls which have been exhausted by continuous cropping,

lo prevent cxhaustion of the soil and 1o enrich in plant food soils
naturally poor. - Amongst the substinces required by the plant, Nitrogen

. countries, are fonnd deficient in Nitrogen as the soil is much mare rfxpld}y
. exhausted of its available Nitrogen than of its available Phosphoric acid

and Potash. Hence when Nitrogen is applicd as manure
form, it has a direct and immediate effect upon the plant.

Both from ficld experiments and from the “experience of the farm and

na suilabie

‘plantation, certain general conclusions may be drawn ou the functions of
Nitrogen in the nutrition of the plant. ‘

1. Nitrogen is mainly conterned with the veg

~ plant,.

C2. A deﬁcie'ncy‘in Nitrogen, results in stunted general growth, =
. 3. The other substances—Phosphoric acid, Potash, thgj-"iif._e made‘ use

of by the plant in proportion to the Nitrogen supply.

3

setative growth of the -

.
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The best and most concentrated form of Nitrogen at the planter’s
disposal is Sulphate of Ammonia.

Among the chief advantages of Sulphatc of Ammonia over aqy other
form of Nltrogenous manure on the market, are the following :—

- 1. Sulphate of Ammonia has a higher “percentage of Nitrogen than
any other fertiliser, the ordinary Commercial Sulphate of Ammoma contain-
ing 20+6 per cent, of Nitrogen.

2. Pure Sulphate of Ammonia is completely volatilised on heating.

* When a little Sulphate of Ammoniia is placed on a red-hot iron plate and the

plate kept atred heatall the Sulphate of Ammonia will volatilise as a
white smoke, leaving no residue behind.  So adulteration of the manurc
by admixture with any other salts or substance can be easily detected.

3. -When applied to the soil Sulphate of Ammonia is very fap‘dly
absorbed and hence heavy rains and flood water do not wash it out of the
soil into the drains of the sub-soil and thus lost to the plants, as it happens
with other forms of concentrated nitrogenous fertilisers. . ,

4. Sulphate of Ammonia feeds the plant from the first and continues
to do so throughout the whole period of growth, instead of forcing it
suddenly and then leaving it without sustenance,

5. The beneficial effects of Sulphate of Ammonia are scen not only
during the season of application but alsa the succeedmg crop benefits by it.

. 8, - Sulphate of Ammonia can be stored in a dry place for 'my length

of time without fear of a loss of Nitrogen.

The quantity of Sulphate of Ammonja which may be apphcd with
advantage along with Phosphates and Potash,. and Lime if rcquxred; to
practically all crops varies from 1} to 23 cwt, per acre.

Sulphate of Ammonia should be put on the land at beginning of rains -
- or a little before.it is required by the plant. It may bealso used as a tOP“

dressing for other crops, efc..

In buying fertilisers the cost of & unit consisting of unc-hundre(h of -

a ton should be ascertained, such unit cost being obtained by dividing the
price per ‘ton of the fertiliser by the percentage of the constituent in
question. To find the price of Nitrogen, we can take Sulphate of Ammonia
and Nitrate of Soda "which contain Nitrogen only and calculate the unit
value as follows :— .

Pricc Nitrogen Unit value of
per ton, per cent. Nitrogen.
Sulphate of Ammonia Rs, 240 20 ~ Rs. 12
Nitrate of Soda- .« Rs. 225 15 . Rs. 15

difference per unit bf Nitrogen in favour of Sulphate of 1s, 8. - Ammonia, °

The freight Chal‘g(!b should also be considered, for, as much Nitrogen

can be conveyed in 10 Tons of Sulphate to Ammonia as- in 133 Tons of

Nitrate of Soda.-——Cajn{al
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_ FUNCTION . OF FERTILISERS..

ads an agricuitura] paper knows that the essential

ecessary : 1o - restore to the. soil as plant food to
principally the fol*

_Eyei§® farmer who re
_ingredients which it is..n
~" make. good the constituents extracted by, the crops are
lowing :—Nitrogen, Phosphoric acid, Potash and Lime or as they,are more
Ammonia, Phosphate of Lime 2nd Potash.
use of several others, but - fortu-
Imost always present naturally in
d not-put his hand in
s to do with’those:

Besides these constituents, plants make,
nately for agriculturists, the others are a
sufficient quantity in the soil, so that the farmer nee
his pocket to buy artificial supplies of them, as he ha
first named. - Lo . .
The part which each ingrc'dient acts in the growth of the plant, and the
" reaction of one ingredient on anuther is exactly known, and continue {o
form*a fruitful subject for hypothesis and investigation but, generally
speaking, the following functions are attributed - to them-i—

Nitrogen is absolutely indispensable and enters into the composition of
all the growing parts of the plant. It is Nitrogen which . gives to vegetable
products, such as cereals, those nutritive qualities which render them
valuable as nourishment to man and animals. It is Nitcogen which pro-.
duces the albuminoids in hay, the -flesh of animals and the caseine in milk.
It is the want of this constituent that causes the leaves of corn in a back-

. ward spring to be yellow, a sure indication that a top-dressing of an active
nitrogenous fertiliser is desirable. ) : | g
Phosphoric acid is foqnd.in every part of plants, but accumulales more
especially in the seed. It is also the principal constituent in the bone
formation of man and animals;, and where it is wanting. in the soil plants.
grow feebly and animals do not thrive, In some parts of Europe where
the character of the soil is so grantic and deficient in Phospharic acid; =
both horses and cattle remain small in stature and feeble, Their bones are ..
so weak and brittle” that they possess no resisting power and 'have been,
known to break from a mere blow. In such districts . the liberal use of
Basic Slag and Superphosphate will gradually make an enormous change.
Potash is always abundant in the ash of. plants, When this consti-
tuent is deficient the plant cannot ' grow vigorously, because in the absence
of sufficient supply of Potash the green matter of the plant is not able to
elaborate those substances which are indispensable for the formation of new -
organs, ‘ o N o
rt in the soil in causing the decomposition .-
ng nitrification, . in rendering the -
ba smiall extent by the plantas,

Lime plays an important pa
of animal and vegetable matter, in promoti
sbi} Potash solubly, efe, 1t is-also-utilised §
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plant food, but its principal -advantage is more in the wajy.of its action on
other ingredients in the soil. ‘ R

Now, if one or other of- the constituents is naturally abundant in an

available condition in the soil, it would be waste to apply further quantities

in the'form of art:ﬁéizlls; but, on the other hand, if oneis deficient, the

plant cannot make proper use of the others.

The crop is then governed by what is termed the “law of minimum”;
itcan grow only upto the limit of the ingredient present in insufficient

quantity.

In this respect, plants may be compared o a stone 'mason, who with >
different materials, sand, lime and water, compounds mortar, But of what

use to him would be a big heap of sand if he had no lime ?

In the same way a plant requires all the constituents for its growth, if
one is present in insufficient quantity its growth is arrested when that limit-
ed quantity is used up.—»Mark Lane Express Agricul'ural Fournal.
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CONPLETE FERTILISERS.

Chemical manures (otherwise known as artificial manures or commer-
cial fertilisers) are simply materials which contain Phosphoric acid, Nitro-
gen and Potash. Complete fertilisers contain all three of these principal
plant foud ingredients. Most of the materialg, however, which go to make
‘up a complete fertibser contain in themselves but one or two of the neces-

" sary ingredients. Chemical manures usually contain large amounts of -
plant food as compared with farm-yard manures; and very frequently?

~ these plant foods are much more "quickly available than' they are in farm-
‘yard manure. '

There are innumerable mixtures of complete fertilisers for different
ciops offered for sale, and they confain varying proportions of the " three

chief ingredients «f plant food.” The valie of these fertilisers, however, is
stated by an analysis which simply tells how many pounds'of Phosphoric
acid, Nitrogen and Potash are contained in 100 lbs, of the fertiliser. For
example, fe-tiliser for paddy may have the following analysis :—
Available Phosphoric acid .,.' " w19
Nitrog n " e T 1Y 4
Potash e 319 .
This means that 100 1bs. of the fertiliser contain 7 1bs. of available
- Phosphoric acid, 4} Ibs, of Nitrogen and 3} Ibs. of Potash. 100 Ibs. of the
best farm-yard manure contain only about & 1b, Nitrogen, } 1b, Phosphorc
acid and about the same quantity of Potash as Phosphoric acid.

Itis now generally conceded that the necessary constituents needed
- by the growing crops are three in number a$ follows ;—

Phosphoric Acid
Nitrogen, and
Potash,

All three of these are essential, as plants cannot grow without them:
No one or two of these, even if supplied in great excess, will answer the
purpose.  All plants'must have all three ingredients.

The nature of the plant and the character and condition of the soil 1D
* which it grows, determine the combination of fertiliser ingredients needed 9"
a perfect growth to malurity and a profitable outturn. In the ratio_nil.l usé
of fertilisers, close attention must be given to the nature of the soil upod
which they are to beused since soils differ even from one season to another,
depending on the preceding crops- grown and what they have remove
from the soils as well as on its original formation and composition.

Too much importance cannot be atiached to the importance of hum\®
i. ¢, decaying vegetable matter in the soil. Under Indian climatic cqﬂd'“‘mn
- the decay of humus takes place in the soil very rapidly, and for this reso
-~ every effort should be made to maintain the supply at a satisfactory level

Lime also is very frequently deficient, and no artificial manures can
produce their full effects if lime be Iacking. All these conditions mqu st
carefully studied by the farmer if he wishes to apply fertilisers 10 the be
advantage and greatest proﬁt. :
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MANURES AND FERTILISERS.

" A manure or fertiliser may be regarded as anything that will increase
the yield of a crop, if ad:fed to the land ; but the chief fungtion of manures
is to furnish Nitrogen, Phosphoric acid'and Potash. In addition to sup-
. plying these three essential elements of plant-food, many substances used
* as manure have a secondary function ; they serve indirectly to increase the
crop by improving the physical or mechanical condition of the soil

Farm-yard manure, green leaves, ashes and other bulky stuffs used s
manures possess this second function in a marked degree, The indirect
manurial value of these is due largely to the good effect that the substances
associated with the Nitrogen, Phosphoric acid and Potash in' them exert in
increasing the crop. This good effect is produced in two ways. In the
first place, the organic matter contained in these natural manural improves
the mechanical condition of all soils; those that are clayey -and stiff are

rendered more open and porous, so that the waler and air can enter freely .

and thus act directly on the latent plant-food constituents ‘of the soil and
make them available to the growing crop. The sands are rendered mor®
compact, the organic matter filling up the interspaces. In the second place
the addition of organic matter to soils enables them o absorb and retain not
only water butalso the available plant-food constituents dissolved in the
soil water. The chief distinction between what are known as manm‘fs
and what are known as fertilisers, is the difference in respect of this
secondary function, The manure possesses (he fwo functions, the one to
feed the crop by supplying plant-food, the other to assist plant growth by
supplying organic matter which improves the physical character of soils 5
and this latter function it exerts in a marked degree ; while the fertilisery
as a rule, possesses but one, namely, that of furnishing plant-food.

It is obvious, therefore, that any substance which coniains Nitrogen ‘

Phosphoric acid or Potash may serve as a direct manure, and any substm}ce
which contains no plant food, but which possesses the power of improving
the physical character of soils, may also serve as a manure, though the ot.ie‘
© ‘effect is quite distinct from the other,  The first adds plant food to the soil;
the other helps to make the latent plant-food in the soil available.
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When crops raised with fertilisers containing Nitrogen, Phosphoric acid
and Potash are removed, the exhaustion of the soil is in proportion to the
quantities of these removed over and above the quantities which have been §
added in the fertiliser ; whereas, in the other case, when bulky manure
poor in plant-food is used, the exhaustion is measured by the amount of the
plant-food constituents removed in the crop. It is clear, therefore, that the

~ addition of only indirect manures has a tendency to rapidly reduce the
" fertility of soils of low natural strength or those that do not possess large
¢ stores of plant-food  constituents ; whereas, onsoils that are rich in the

fertility elements, the indirect manuring may result in an increased yield
for some time, though ultimately the soil will become exha'ustefl—if not
completely, to siich a degree asto render further cropping by this method
unprofitable.

* The above considerations clearly point to the necessity for the use.of
artificial manures. The cultivation "in this country was all along w.nth
manures rich in organic matter but poor in plant-food. H@ﬂct: cropping
with the above manures is not profitable. The introdtfctlon of artificial
manures rich in plant-food is sure to render cropping proptable. '
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FERTILISERS IN HORTIGULTURE.

The cultivation of vegetables and flowers, which requites on - the part

.of the growers continual care and study, has not derived so much benefit as
it should from the regular employment of modern tertilisers, and yet jtis just
“this kind of intensive cultivation, in which the soi} gets no rest, that could
...get most profit from the scientific use of concentrated plant-foods. The
.. crops of vegetable and tlowers, following in quick succession, drain the soil
. of its nulritive principles, Nilrogen, Phosphate and Potash, The fertility of
. the soil is usually maintained by applications of stable manure, but this
kind of manure js getting dearer and dearer cvery year and its composition
+is not ideal for the purpose, as it does not contain sufficiernt Phosphate it
.+ proportion to its Nitrogen and Potash. A'ton of such manure contains
.. . about 11 Ibs. of Nitrogen, 16 Ibs. of Potash and only ¢ Ibs, of Phosphoric
acid, ro that to supply the soil with a sufficiency - of the latter ingredient it

is necessary to apply alarge dressing yielding more expensive Nitroges -

" and Potash than is required. :

L In ficld praclicc with faum crop the case is somewhat different, because
cfops are grawn in a rotation system, by which' the special requirements of

- knows how to stimulate; the growth and

Gpg b Qargsrosc Fa@HerS SO

#nar‘v',é'/?m'e_;rls. 2

the crops for different kinds of plant-food is utilised and wha‘t one crop does
not want, the following crop has a peculiar need for; butin horticulture -
the demand of the plants is incessant for all the plant-foods throughout -
the year, ~

We would not suggest that the value of the stable manure should be
disregarded ; it should form the. basis of the system but its use can be Te-
stricted with advantage and supplemented by the addition of quantilies which
contain in a concentrated form the principal plant-foods, and posscss the
advantage of being easy to handle, enabling the  grower to apply ]pst t!_me
respective-amounts of available Nitrogen, Phosphate and Polash that will

“lead to the best results. .

The growex;, who makes a careful study of his business and avgils
himself of the discoveries of chemical science, knows pretty well ho“'r muc.h .
of each plant-food is  required by the particular’ kind of'plant he'ls culti- .
vating, Should the planls look feeble, with leaves of ayello-w nnge,he'
he is also aware thal in order to
get good blooms, and choice iruit, the plant must have a sufficient supply
of Phosphate and Potash, obtained so conveniently in the forms of Super-

phosphate of Basic Slag and Potash salts. .

Peruvian guano is an ideal fertiliser for garden uses, being concentra-
ted in form and containing all the requisite plant food.

It may be added that, while the enterprising gardener. »'vill not fail to
make use of fertilisers, he should also be careful to limit their .emplpyment
to the needs of the case. A common fault is to apply quantities unnecess
sarily large, involving waste and sometimes doing more harm than good.—

Mark Laie Express dgricultural Fournal.
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SOME PROBLEMS IN MANURING:=—"" . .

By R. S. CuNLIFFE, B. Sc. (Epiv.) F.RAS.E, ETcC. ‘
" 'Read before the Couva District Agricultural Society on 19th Aug 14.

Hi.story of Mannuring—(concluded.)
MANURES.
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As previousiy stated, a manureis something added to a soil to main- .

tain or restore ifs fertility. Many substances from time immemorial have
been used for this purpose, among the oldest and most. generally used of
which have been the snlid and liquid excrement of various kinds of farm

stock, and, in the West Indies, commonly known as pen manure. There -

are probably no records of how, or by whom, its value in this respect was
first discovered, but it has been in use for a very long time and rightly so,
because it is capable, in part at least, of producing the desired results. ‘In
early times, the principles underlying its action were, of course, not under-
stood ; for the reason why,. although generally beneficial, it sometimes
failed to produce the result expected of it ; or only did soimperfect y, Now,
thanks to the development of modern science, we are in a much better
position to explain these things, but we have much to learn. Judged from
a purely chemical stand-point, the value of this material is not great ;.an
ordinary sample containing perhaps 10 lbs. of Nitrogen and 5 lbs. cach of
Phosphoric acid and Potash per ton, all of which can be bought for from-
$ 2:00 to § 500 in the form of a mixed fertiliser. - But besides this apparent
value, pen manure and all similar organic materials- cqntain large quanti-
ties of humus-forming material which is. necessary to the fertility of  all
soils.; and, in addition, recent developments in bacteriology would seem to
indicate that its use tends to keep up the supply of the most valuable strains
of micro-organic life in the soil, which we know to be a matter of
great importance. At the same time, this ‘material, excelient though it is,
is sometimes misused. - It is always bulky and expensive to handle and’
apply, and the cost of producing and applying it may be ‘more than - the
resulls obtaining arc worth, or it may be possible to produce these results in
a cheaper way. Also, its real value varies considerably with the methods
employed in producing and storing it. By improper handling, it may
become practically valueless before it is ever applied- to the land. - Again,
the food of the animals producing if, and the characler of the litter em-.
ployed, have much to do with the resulting value. There is no evidence
to show that the manure from grass-fed stock.is more value than the
grass they were fed in. Therefore, the heavy expenses sometimes incurred,
of hauling grass long distances from the fields to the cattle pens, and back
again from the pens to the fields, is a more than doubtful proceeding. The
same end could probably be obtained at less cost by incorporating such-
material with the soil in sifu by means of modern methods of cultivation;’

)
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.. Other.objections could be cited ; yet, with all these, it is'an extremely valu-

- able’material when handled with discretion.

Before leaving the subject of organic manures, let us not forget the
many forms of green dressing available now-a-days. Their number is
so large that there is alm st no excuse for faiture to take advantage of the
principles underlying such. In these crops, when intelligently used, We
have a very valuable substitute {or pen manure where wuch is too expensive
or unavailable in sufficient quantities. By their means large amounts of
Humus and Nitrogen may be added to the soil if well applied with Phos-
phates, Potash and Lime.

2

~ Perhaps there are few developments in modern agriculture more in
evidence to-day than that of the modern fectiliser industry, concerned in
the preparalion, sale, and application to the land, of the vhst stores of plant-
food gathered together for our benefit by a far-sceing Providence. Yet, wé
are by no means original in our realisation of the econnmic value of such

sources of supply. We knuw that the lucas of Pcruorecngnised (he value of -

the guano deposits in the Isles of the Pacific, and protected the sume by very
stringent laws.  Also other nations of antiquity were not ignorant of the
manurial value of certain substances known to them ; but it remained fof
+ Leibig and his followers to give the stimulus necessary for the develop-
ment of this phase of modern agricultural practice, and the man who fails
to make intelligent use of the knowludge thus placed within his _reach, is
equally standing in the light of his own progress, as he who r.cfuscs to
benefit by the work ‘of the plant-reading  specialist, or the ingenious
mechanism of modern farm implements,

We cannot at this time enter into a long discussion of the many materials

used to-day and sold on the markets of ihe world as a source of plant-food, |

as such would take entirely too long a time.  Suffice it to say that science
has taught us that among the many elements necessary for plant growth,
and derived from'the sil by the crop, there are only three, viz, Nitroget,
Phosphoric acid and Potash, that need concern uy in pra'ctioc,' with the
addition, sometimes, of Lime. Each of these can be oblained in {hc form of
several different materials from which we must sclect those suitable to our
conditions, and apply them in such quantutics, and in such propartions, a3
the necessities of each case may warrant, It must not be ‘imagined that
the plant-foo in such materials is in any sense * artificial ” for it is exactly
the same as that already in the soil, or that contained'in ;;cn manure and
similar substances—only in a more concentrated form—but if we would use
. such with profit, we must do so intelligently, 1t must be remembered that
commercial fertilisers are nothing more nor less than plant-food, and if the
plant is prevented from ‘exercising its normal functions of gathering food
material by means of its root system, cither througl: the deficient develop-

~and crops, will depend on local conditions, and mu
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raent of such, due to unfavourable conditions, or, if theleafarea 1 diminish-
~ed by reason of excessive shade, disease or other unnatural condition, no

amount of plant-food will make up for these deficiencies. In other words
it is not sufficient to place plant-food within reach qf a plant, b}xt it must
be surrounded by that environment which will enable it to feed itself, and

just in propottion as that is done will success attend our €

-growth,

The modern industry of the manufacture of commercial fertilisers hq_s
now reached such a stage of developmeat, that vast capital and the best
scientific knowledge, * are engaged in the manufacture of the many brgnd.s
of “ manure” suitable for use: under almost every condition of 5.9"
climate and crop. Whether the agriculturist should purchase such or

obtain the raw materials and do his own mixing of materials to suit his - soil
st be decided in each case

" In the West Indies the

after careful considération of the points involved. lies U
and in

latter process will, in most cascs, be found to be the most proﬁtable,
some instances it is the only one possible. o
Before closing this paper, let us consider the action of Limc? on the sovnl.s,
as it is probably true of Trinidad as elsewhere, that Lime is being }15ed in
many cases without a clear understanding of its effects on the soil ; or of
when it should be used and when it should not. ‘When 100 Ibs. of limestone
are burned, 44 1bs. of carbon dioxide gas are driven off by heat, and 56 1bs.
of quicklime (calcium oxide) remain, In slaking with” water, these 56 lbs.
of quicklime take up 18 Ibs. of water and become 74 1bs. of water-slaked or
hydrated lime. When water-slaked lime is left exposed to the air it gradu-
ally reabsorbs carbon dioxide and aftec a considerable time reverts to ‘the
original compound or carbonate of lime, but air-slaked lime, a$
generally understood, is . really a mixture of that and \yater-§lal<ed or
hydrated lime, . , o o
‘Burning, waler-slaking, or air-slaking does not change the amount of

Calcium present in the original 100 1bs. or the power, to neutralise acids. .

Therefore 100 Ibs. of limestone rock equals 56 1bs.quicklime, 74 le-Of"E’a_tef'
cid-neutralising

slaked lime or 90 to 190 Ibs. of air-slaked lime, so far as 2
power is con‘cemed, but they are not equal in other wa
air-slaked lime or Carbonate of lime, are not corrosive,
soil_ arganic matter, or expel ammo
lime is corrosive to.a certain extent,
will drive off ammonia where presen®.
in its action, and accentuates all the rea
the most active form in liberating mineral
Potash, from their combinations in the soil - S

"Lime is one of the ften necessary elements of plant growth, but it is
seldom necessary to a'pply it for that reason, as most ‘SOIAIS C‘?"Fa‘f{ syﬁ::ixe;t
of the needs of the plant. - In practreal agrlcultur.e, its* action -is chiefly

4

and do not _dissolve

and dissolves soil organic mutter and

Quicklime is corrosive and caustic
ctions of water-slaked lime and is
ral plant-food, as Phosphates and

fforts to increase

ys. Limestone rock, .

nia from ammnonium salts. Water-slaked .

i
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concemeq with the control of soil acidity and bacterial activity, and thet-
fore lhfe increase of Nitrogen. The most tangible results are never obtained
~~*"except in connection with the growth of leguminous crops, the promotion

of the growth of which is the one effect above all others :vhich justifies its
use. The mere application of Lime cannot materially enrich the soil. The
other side of the question is its destructive and exhaustive aclibn, which
may bec-:ome extremely bad if carried to excess, It is a precess, of increasing
the availability of the plant-food in the soil, especially the N itr'ogen, so that
such may be more easily and quickly used up or losi by leaching, the

v
)
®,

v extent ofsuch action depending of course, on the amount and kind of Lime_

apglied., the character of the soil, etc. There are extremely few cases in
‘Which it is good practice to use Lime except in connection with other treat-
ment, It should be clearly understood that these two effects of Lime aré

operative at the same time and that the question of which shall becomé

dommax}t is a matter of soil management. The use of the milder forms, in
.connection with leguminous crops or pen manure, will, cause the construc-
tive effect to be dominant, and the destructive éifect will be so light as o
be almost negligible, but the use of caustic litme, cspecially if legumes and
Pen manure are neglected, may give rise to serious results—Proceedings of
the Agricultural Society of Trinidad and Tobago, . o
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FERTILISERS AND SOIL FERTILITY.

Fertilis : .
use is well Z;:al:]l?:l?ez deﬁ:ime place in economic soil management. Thelr
generally understood i and the results that they produce-are becoming
foods in available azdm every section of this country. Fertilsers are plant-
cially kiown as Am concentrated form, and contain ingredients commer™
- three constituents of lmonfm, Phospheric acid and Potash. These are the
definite work to erfg ant-fo>d most readily exhausted in the soil, Each has 2
quick and i perform in plant growth. Nitrogen or Amnonia Causs

gorous growth of stalk or stem; Phospheric acid hastens ripen-

ing and helps to fll the grai i
_ _ grain or fruit, while as
or stalk and helps to fill out the grain,and IruiIt)Othh srengihens (e -

e —

T . e o A
plant-fl;::d 1:ifresolf)esit1 af;ﬁrhhscr containing all of the essential constituents of
soils differ in their pl ‘tr(;und results under average conditions. Various
cations, combi plant-food needs, and observation of previous crop indi-

) ined with a knowledge of how the soil has been freated in the

past, should be used as a basis for d .
. I ) etermining wh : ant-
food ingredients is best for both soil and crop.& what proportion of (he pla ,

prodicz?- fﬁil.deiii"?‘“%’ .ﬂleld?" spindly growth of stalk ; low quality of
ears of 'ux,lsound'cz‘m' insipid fruit ; poorly filled kernels of wheat, and Jar6
sers, If the tendcn:rc a[m0ng th.c crop indications o the nced of fertili
fertilser which carri y ‘° the soil is to produce too much stalk growthy @

rtilser which carrics a small amount of available Nitcogen and 2 liberal
amount of Phosphoric acid and Potash should beused. If stalk or straW is
;:oor m;d :oo weak to stand storms, then a complete fertiliser high in Nitro-
gen and Potash should be used.  If the crops of previous seasons have not

mat e .
ured early enough, a fertiliser high in Phosphoric acid should be chosen

best %:L‘n:ypi of crop requires cl,‘fu-;tcterislic proportions of plant-food for
than for stal'k ECOru crop, for instance, is usually grown more
Phosphoric a';:id ar C.Orn or other grain takes up over 60 per cent. of the
makes a heav r:qlfl:er by ,thc plant ; hence the growing of any grain C(OP
supply of Pho y drait on this plant-food which must be met by a gencrovs

Y 1osphoric acid,  Hay crops are harvested for stalk, stemi of leaf

crops, wherein legumes are grown periodjcally,

‘of units and decrease in amount per unit.

for cars

" ces in quality between the fertilised an
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growth and need much Nitrogen. The supply in the soil must be supple-- -

mented if the productivity is to -be
essential to the best results from ferti
ploughing under green -
manure, applying strawy barn manure and correcting  the acidity of the
soil by proper drainage and applications of lime when needed. Sandy soils
are usually weak in Nitrogen, Phosphoric acid and Potash ; clayey soils are
better supplied as shown by analysis, but often {he elements are unavaila:.
ble or slowly available, and require the assistance of available plant-food if -
they are to produce large yields of high quality. A peaty soil is usually.
strong in Nitrogen but exceedingly weak in Phosphoric acid and Potash.

The manufactures of all kinds of merchandise find that with a factory

of given capacily, certain expenses are -the same whether' the factory is
.operated in full or only during part time. These “overhead” expenses
include rent, supervision, interest on money invested, taxes, repairs, efc.
With a small producti on; the total overhead charges per unit are large.
With greater production the sarne overhead charges cover a greater number
The same is true on the farm
Wh!fre the overhead expenses per bushel decrease as the yields' increase _
until a limit muck lower than ordinarily found is reached. The manufac-
turer believes in efficiency, because it enables him to produce his articles of
merchandise at lower cost. The farmer who applies efficient methods to his
farming operations and soil management is able to produce his crops at less
per bushel and in greater quantity per acre. No matter what kind of farm-
ing, fertilisers have a place there and justify their proper usage by return-
ing profits in better crops of early maturity and high quality, and by leaving
the soil in better condition for succeeding crops-. o ‘

Two fundamental facts should bé kept in mind when buying fertilisers—
first, that each type of soil has a characteristic supply of the three essential
constituents of plant food, and second, that each crop has special plant\-food
requirements, This may be stated in another way, namely, that each soil
has some characteristic weaknesses and each crop needs particular treatment
for best results, Choose the fertiliser that appears.to be best suited to'make ’
up for the soil deficiencies, and to provide for the special needs of the crop

to which it is to be apf)lied. No one can tell accurately just what analysis

is most profitable to use on your soil for any definite crop. It must be
The proper thing to do is to leave

settled by yourself on your own farm.

an unfertilised strip in the field, after having sélected the analysis most

likely to suit your conditions, Observe the growth of your crop carefully,
d note the differen- -

and, at harvest time, measure the difierence in yield and no!
d the unfertilised areas. “If -any.

maintained. Soil conditions that.are . °
lisers may be obtained by rotation of -~ -
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 characteristic weakness shows up on the fertitised portion, change the analysis
in'accordance with the indications which you observe.

i *Compare the management of your soil to tha management of your
“-.orchard, your dairy herd or any other part of your farming operations, An
- orchard may be kept alive and made to produce fruit without spraying,
but all orchardists agree that spraying brings better profifs. A dairy cow
will produce milk when fed on shock corn, but she will make a far better

record if fed on silage, clover hay, citton-seed meal and some other -

_concentrate in connection with corn. Likewise you can grow a crop without
fertilisers, but experience proves that the use of commercial fertilisers will
return increased yields of better quality and carlier maturity.,

The basis of all profitable agriculture is fertility. The experience of
farmers in general in the New England, Eastern, Southern as well as the
Middle West States, proves that the judicious use of commercial fertilisers
is the key to rational, business-like, profitable lnrming. The gigantic feats
in producing food from the soil accomplished by the embattled nations of
Europe became possible solely because they.have learat to appreciate and

understand the value of available plant-food. History again confirms the -

statement that available plant-food, along with proper soil tillage is
fundamental and brings the largest farm profits.—American Ferliliser.
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PLANT-FOODS, ‘MI.XNUB"ES AND FERTILISERS.

Plants, as well  as animals, require fuod for their grO\\vth and
 development.  The more we feed and take care of our cattle and sheep
the better they grow and the more useful they are -io us. .In the samc
way, if our crops are fed properly, they will grow well and give us 3
prefitable outturn, The crops should be supplied with such {oods as they
cannot obtain for themselves from the ajr and water. They may some
times find these in the soil Just as cattle may find their food in a rich
pasture, But in most souls, especially when they are constzinlly cultivateds

some of the food materials of plants  are very scarce, and they must be fed
with these essentials. | We fed them b

or fertilising is thus, briefly, the process of fecding plants.

What are plant-foods and which of

. e : in
them have to be “supplicd !
manures or fertilisers ? ' )

At one time plants were supposed,

matler. This was the w:li-known Huwmus theory. Neither the Humus theory

nor the later Mineral theory was satisfactory as neither of them fully explain®
c¢d plant nutrition.

Chemistry has revealed to yg

) , —
chemical substances or clements.,. There are about ten of them, namcl}' "
Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorus, Sulphur, Potasstiily
Calcium, Magnesium and Iron, ' ‘

Carbon, which is af least hal
derived from the Carbonic
constitule most of the remiinder,
2 per cent, of the dry matter, p
Magnesium and a litife Iron,
obtained from the soil.

' - wholl
fthe dry matter of the plant, is wholly
: A u

are froin water.  Nitrogen, which 18 abo

which are found in the ashes of plants) “{Z
Of these seven clements derived from the soil; !klc
soil contains Sulphur, Magnesium, and Iron in such abundance as to M3 o
their application unnecessary. Most soils contain Calciuni as Carbonale
Lime. The remaining three, however—Nitrogen, Phosphorus- 38

reruy e.e

@s188 LBULBw BCrap * srenubssT

upon them. In othéer words, lime 13 ust

¥ manuring or fertilising, l\lajlurlng

. . -ganic
like animals, to live on orge

. b at
that plant lifc depends on certat

icl
acid of the air: « Hydrogen and Oxygen, Which

) - are best suited, ior each crop.
! ! Calcium chemical conditions as are best s '
hosphorus, Sulphur, Pottasium, Ca - ‘ ;

S | 37
._‘&_’m}vﬁ'-.r?.(u@-!fmo.-, )

: ore orJess' -
Potassium—~by constant cropping become used up i‘:d ::esn:?a}s of pla'nt
deficient in the soil in an available form. These are1 . fv e oy e L
food with which the:plants have:to be fed. It is oaly

, - : - ter and
fed that they can utilise the other foods that are in the air and wat

o itrouen is estimated and
that they can thrive Of these three constitueats, Nitrogen is estimate

valued as such, Phosphorus is -~ 4 prise what
; ‘a: APblash, and, these Nitrogen, Phosphoric acid and Potash compris

estimated as Phosphoric acid and Potassjium

I ! tiliser or manure
is'commonly called manure or fertiliser. The value of afer

~ ’ sntial ingredients.
5 ., , f these thcee essential mgrg

is estimated chiefly by the amount 0 ¢ three ¢ . "
xlfixe::li:;:r:ry 'o{tenycoxisidered as the" fourth. gssenf:al, but x‘t ;,S;ftrzgu;asi}t’
used to correct a Physical or Chemicat defect an:i xfmt dto uf:r;; " - owing
. - . +h lime fto fee o -

food proper ; most Soils confal €958 d for indirect rather than direct -
purposes.’ ‘ o ' .  acid and
Plants must have proper proportions of Nl(trxo gen;;h;iﬁsgor:llzmoﬁa‘in
» ¢ 'be lacking, the ¢ ‘ \
Y ly of any one be lacking, X ack of
;);::;il:ﬁol: s;;[;peicess of any one of these can compensate for the fack o

. o ar
any other, but different plants have widely differcat needs, and the prope
. ) :

‘ 8 . Each one .
proportions of these three essentials df:pcnd on the (;;‘]op %Irl(z:;; e o
has a separate and distinct function in plant gro»;’1 1.51 Nikoged simulates
growth, promoting the formation of leav‘.ves.‘ Potas ‘1 .‘p e Lo
sugér, starch and fruit pulp. Phosphoric acid hastensbr:pen eg‘;]t nd e
es the yield of grain and seed: Theseuthree must all be pres ‘ sufficient
uvantity and in a form available for all ccops. -
q Plants .obtai'n their food entircly in a‘ soh.lble ’fqr.n .’a:,!;eriit:;i::z
Nitrogen, Phosphoric acid and Potash supp)(?d in mf.‘m:r:; : i
must be in such forms as to readily dissolve in the soi \, ) .‘.N'l _
© For instance, Phosphoric ‘acid in crude phosphate rocks,” Njtrog

‘ ks 'are all insoluble .
' ash i spar and other natural rocks, are a
hoofs and horns, Patash in felspar & o ot
i: c{)onn and nu'mnucr how abundant, CJ““”_[ thu‘rcfo.e [b‘e‘(‘;’ﬁt ull:atfo‘lim
j Phosphuric ;cid in Superphospliate, Nitrogen in Nitrate of soda. rolim

Polash in Sulphate and Muria'te of VP_l)'tz‘ats}:) lantd
in Kainit, are all readily solubie in lon‘n‘ and are fmvlu;:dmt;;lyc\oa:::xi : le:m(:

¢ plant. ‘Thus the manures and, fefuhscrs 39?“‘5‘1 shou N pi )
:i::)cgl:::t onll;in sulicient quantitics but in such relative proportions and

and-Sulphate of Ammonia,

]

—— ———
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.,?lcid is not liable to,be washed down in
as it is retained by the soil particles in various

‘draining ouf of the soil. Fortunately the soil possesse
ayers of carth to which the roots of thecrops P

“constitucnts placed in the soil in a
-diminished in their fertilising value for the spring crops.

. different with Nitcogen* All cultivated crops with " th

* such as farm yard manures,

-"Any agency which

“cold is not limited to this point

. dpplication of a fresh available supply,
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.~ PLANT-FOOD RETATNING POWER OF SOILS.

- +The .fcrtili\sihg‘ ‘qo;;stitu‘ehtl.s' Nitrogen, Phosphoric acid and Pofash
hehave, differantly : under the snfluence of an excess of rain. Phasphoric
the soil beyond the reach of plants,
combinations. Similarly
hich protects it from the danger of
s certain properties
phoric acid and Potash in the
enetrate, We have’ not, .
sass of rain, that any supplies of these
ter will be lost or seriotisly
It is, however,
e exception of those

with Potash, it is' present inaform W
which enable it to retain the supplies of Phos

thetefore, to fear in times of ex
ntumn or win

which-are capable of drawing

‘belonging to the: family of the leguminosd,
their supply direct from the atnosphere, assimi
.ment in-the shape of Nitrates,

late their Nitrogenous ele.

which are formed in the soil or introduced

into it by manures such as Nitrate of Snda, Sulphate of Ammonia, ete. In

order” to become available for plant-food the Nitrogen of organiC manures,
dried blood, hoofs and ‘-bone—mea!. hones, etc.

decomposition in the soil, which converls the
ocess known' as Nitrification.
hinders this beneficient process acts injuriouwsly ou the
fertility of the soil. Excess of moisture and 3 low temperature act in. this
‘way. When the soil is saturated with water the air cannot penetrate it, and

‘nitrification is impeded ; but the injurious effect of the combined rains and
but is exercised in a still greater degree by

the Nitrate which may have been formed
§ this valuable’ constituent. Itis very
to make good this loss of Nitrogen by the
and for this purpose a small quantity
ecially 'advantageous-lfzdia;1 '

must first be subjected to
organic substances to Nitric acid by the pr

washing down into the subsoil
and thus depriving the .crops ©
necessary, after wet weather,

.of concentrated, Nitrogenoys fertilisers 15 €SP
Planters' G azelle. ' :
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FERTILISER EXPERIMENTS.

ducted at the Penansylvania
These experiments have

The following fertiliset experiments con
given here are those of the,

g’;‘e’ﬁ“men} station should interest our readers.

running for 30_years, although the results

- The area covered iS about 18 acres.

g{;:eea“l’ divided into 4 blocks and the blocks are again divided into 36.

ach, so that there are 4 blocks of 86 plots each. The crops cultivated

the grass being mmixed legume.

n to the several plots in each

f these blocks, that have had

chow it to-day..
There are

t and those

blocl?lﬁ';rent fertiliser treatment has been give

oothing l}lere are some plots about 8in cach o

Thoss blw( Jatever added during the last 30 years and they

other F; Lt) s represent very clearly run down limestone soils.

are plots in that block that show something entirely difteren
1e ones o which particular attention should be directed.

e average

Effect of fertiliser ingredients 2 i s
pplied singly :—Th
‘(’1::11::?1 of t;he products from _the plots that received no ireatment whatever
ap liegd e 25 years % Rs. 04 Where Phosphoric acid has been

plied alone at the rate of 48bs. per acre, that is, 48 Jbs. ol Phosphoric

acid which would be over 300 1b :
s, of 14 per cent. SuperphOSphate, the
average value of the product is Rs. 79. Where Polash i applied alone at -

t\l’:/(;x;?etchf 100 Ibs. per acre the average value of the product 18 Rs. 60.
average ‘iogen has been applied alone at the rate of 24 lbs. per acre the
A of the product is Rs. 58. ¢ will be obseived that where
illcr'c 15 applied alone and where Nitrogen is applied .lone there is n0
ase it the value of the product over the plot that received no {reate

ment AT :
t; there is in fact a small decrease, but the difference 15 0O greater
soil variations. Where

g];:s (;:Wul'd b": %CCOunfcd fot by the ordinary
incrcp oric acid is applied alone, on the other hand, there is @ considerable
In thdse in the value of the product, showing the need for Phosphoric acid:’
nearlc carly years of the experiment the need for Phosphoric acid was not
hot by so much, but, as lime passed, the deficiency in Phosphortc acid
fipu ecome more and more apparent. Taking the 95 years which thesé
acl:;i df?-s represent the average increase due to the application of ' Phosphoric
is 14 per cent., while the increase due to the application of Phosphoric

acid in the last 5 years is 31 per cent.
Having observed

Effect in Ingredients appied in gombination — ,
the next step will

the effect of these various ingredients when applied singly,
bination with each other as

Ee to observe the effect when applied in com ofl
ompared with the no-treatment proposition and as compared with the
use .°f complete fertilisers. The value of the product where nothing 13
applied to the land is Rs. 63, Where Phosphoric aci and Potash are

applicd, the value of the product is IS 84, Where Phosphoric acid and
., Where Nitrogen

Nitrogen are gpplied, the value of the roduct is Rs.

and lgotash mp gppli'e(l the value of thg product is Rs. 64. Where the com-

4 pletq ferliliser containing Phosphoric acid, Nitrogen and Potash has been
applied the value of the produce is Rs. 91, This complete,fertiliser was O

course applied at the same rateS mentioned in the beginning, that is, 48 1D

of Phosphoric acid, 24 Ibs. of Nitrogen and 100 Ibs, of Potash, |
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A significant fact :—The most significant fact brought out by
+ these figures is that for 25 years the fertility of the soil has been maintained
by the Phosphoric acid and Potash, Where Nitrogen and Potash are
applied alone, there was no increase in the value of the product, and where
phosphoric acid was applied alone, there was a considerable increase:
thre Phosphoric acid and Potash were applied together, we get an
Increase in the value of the product considerably above that given by
Phosphoric acid alone. In other words, Potash did not give those results

until a sufficiency of Phosphoric acid had been applied. The same thing
is true when Phosphoric acid is applied in connection with Nitrogen, while;

‘when Nitrogen a.nd‘ Potash are applied without Phosphoric acid, there is
no increase shoxx‘m in the value of the product, Where the complete fertiliser
is applied, we get the largest value of the product, '

The experiment has included a test of Nitrogen in different forms, and
the forms usel have been dried blood, Nitrate of Soda, Sulphate of
Ammonia, and the figures show the value of the pruduct for 25 yeats, an
a sufficient amount of these have been used 1o turnish 24, 58 and 72 1bs.

of Nitrogen respectively, It is ubserved that - while large values are

obtained  where 48 and 72 Ibs. of Nitrogen are applicd, the increase is not

- . ] . .

In proportion to the increase in the cost of materials were used and yet
the rate of increase is not nearly in proportion, so that the most economic
results are obtained from the smallest amount of Nitrogen. |
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" AVAILABILITY OF PLANT FOOD IN MANURES
AND FERTILISERS. |

Manuring, as already stated, means the use of . Nitroger horic
Acid and Potash in growing a crop. A successful cxb'op Jég%cr:élspr?o(;sgn the
amount of plant food supplicd to them, but on the amount of plant food
used up by them. ‘that Nitrogen, Phosphoric Acid and Pofash, to be
useful to plants, mwust be in an available form is an important prin::iple in
“ Scientific Manuring.” The agricultural yalue 6f manures and fertilisers is
thus dependent on, and measured solely by, the available Nitrogen, available
Phosphoric Acid and available Potash which they contain. 1{ is in the
agricultural value that tHe difference between manures from nafural sources
and fertilisers {rom artificial sources is quite manifest, The plant food
constituents in natural manures are largely in combinaticn with others in
the form of vegetable or animal matter. ~ They are, in this form, insoluble
and t}}crgforc cannot be used by the plant until atter dccomposit’ion begins.
In artificial fertilisers, the plant food constituents are in a fornr in which the
plants can take them up immediately, Forms of Nitrogen, Phosphoric Acid
and Potash have referecne to their combination with other chemical
clements, Form somelimes indicates rale of solubility which also measures
to some degree availability, since soluble forms are ‘more available than
insoluble forms, '

Nitrogen in manures and fertilisers exists in three different forms :—

1. Nitric Nitrogen—The Nitrogen in the niteates is so calleds
I'he Nitrates are both soluble and can be readily taken uepS w;?hout further
change by the plants, Hence, from the standpoint of availabilily, Nitric
Nittogen must be regarded as the most useful form.

2, Ammoniacal Nitrogen.~Nitrogen is in this form in ammoniui®
salls, Ammonia must be changed 10 nilrate before plants can take them
tip and this action is speedy in normal soils, Ammonium salts, being
soluble, are readily distributed in the soil and are very hable to change.

. 3. Nifrogen in vegetable and animal manures is Organic Nitrogen:
#The term organic as applicd to Nitrogen,” says Mr, Veorhices in his book on
~ Fertilisers, “indicates that it is in combination with  Carbon, Hydrogen 0
Oxygen and covers a whole scries of substances which are not uniform either
in content or quality of Nitrogen. As already stated Nitrogen does ‘.’Ot
feed the plants in orgamc forms, It must undergo cecomposilion.
first product in decemposition is Ammonia.  As the organic vegetable Of
anima] substance which contains Carbon, Bydrogen, Oxygen and Nitrogen 8

‘therefore slowly available. . .
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combination- breaks up, the Carbon combines with'part of th.é Oxygen
to form Carbonic Acid; part of the Hydrogen also combines with
Oxygen to form water and the Nitrogen combines with Hydrogen to -

form Ammonia, yet even in this form, plants do not.take_ it in freely.
- The Ammonia must change to a nitrate. The Organic Nitrogen must

thua pass through two changes, first to Ammonia, and then to Nitrate.”
Inasmuch as ~products exist which contain Nitrogen in -these
three distinct forms, it is possible by their use to largely control the
feeding of the plant -according to its requirement of this element at
different siages of growth, the Nitric and Ammoniacal Nitrogen being
supplied for the immediate use of the' plant, and the Organic Nitrogen
forits later use. It will be found thatit is much safer and more pro-
fitable to obtain it in -forms of varying degrees of ava}i‘}ablhtv so that
all through its periods of growth the plant receives a continunus supply of
this element, -
Phosphoric acid also exists in different forms, the form measuring to a
Jarge degree its availability, the organic, in which the availability depends
upon the rapidity of decay, and the soluble and immediately available form,
that is, the form that distributes everywhere, and which the plant can take
up immediately it comes in contact with the roots,’ Commercial products
exist which contain Phosphoric acid_in these distinct forms. The user is
thereforo enabled to supply this constituent in such form as may best suit his
crop and soil conditions. : ) ) L
The Potash in Potash salts from the Stassfurt mines is all soluble in
water, and hence easily distributed in the soil and readily and immediately .

. available to the crop. The Potash contained in felspar, clay and ‘other

natural products is insoluble and practically useless. The Potash in organic
form is not'made use of by plants before decomposition sets 1n. It is

&T By 2 ATISONGT & FIGEGHLD H|DaIBIT LSS
D.GRT AT QU LD '

erf@agm or&IUm G FOD  OTEH ParLILFP 5 G’mmrg.a.'l
onlrger, urdvurfé gedl Gurrapk LB l:lug@md')/ &4
Déadr Ldaim Qs guaere) Qer@iug grer. &I .@‘un'@m o.ré
B Qméon Qurgs uigere) Fsms aen SO LniéaE Gt L.
; e 58 gl
@, mrn Qur@u
s R Amimn /55 méamrEu apL TR urevurfls .ga@l_'., Qur:
Falios /e aureséa:..tﬁu Ao awidcdasés @.mm'?r@) ’
Queru g “erovgfu .o’ §Her gpsBu Qarorms, QUAEIUSHEE |
i aLn@u Fgmaser ol S
A% muwudedgiu s srar.  @uug.
@5 (Gto FovTuien LI EHEETEELD
QsfdsBpm. nrl@ erape
Sapean, idmaray ¢4 pdaBordvaris Baup @sTol L aa éym‘x?mn@
Qeing evsrar go&w Qurgrer serr s @@a@@pm. Sjaaer
Dig E2eoude uu&?@wmmés &Ly_u{ma:mrrwsv. FWSUTH  Yymay
sofdmim sgmiser Qs 957 ELG U.ﬁ@aj@ &mr'qlm@‘mg.
Fevruer e-rgRe BmeE Fppéaer ToNTh  Yerasdrd Lfe.

sorafifley sanrig noreIrsde.g.ul
eavarsdsgy garmw s1L0 T@Es



%,

Qurliap Ger eovarsésgu 0wBPGAnsRaroer, eomlrQs

i
a

48  SCIENTIFIC MANURING,

un eh'urr/nza'; e, Gurcrdy Poasdr eovarsds gu Seraid,
Powaslorr® Ceiifmémn Qa5 apsaevgésbrd Quirmsssst.

B Calrsafler sarel s amruiayw Bvenwauyts QUIESH 8.

sMIUEG QU FIE@TNQITN &5 Goaer FmIUGHIQUET FIGES

poter  FEmEsdwd  arilg Qb 7ol B eavarss e gumasdorer

B 50 za180%. _
. #rlQ srpsaef gin sovrue e rdsof giaperer enpl rger (e

:vag,s"mm& ' tglﬁéﬁl.'l. UlgBsBpm. Hetam s Qrl. srégson
‘gueTer enBLIREG s fld sl rpar arer gy Quui. @os L
g eonligar wppdls sFrigsolgeoer eslrolrs g

n_L_._gs:rr amwn'es:zatq.ug.. LTl FEF.QL  FeantomL a_;is?,&@ﬁ‘
@elurm s fls anligimi s1lygue BardBuaerer eI

B wrg., Do gavelfle swras@e doifeo RQap sovrver

w1 9 gelvooTed ot Car e_avaira o Qaronory) vBEp .
2 9Cun MG »BLIS— g Pinrefur Qesru Bl
DI R LY YRATYATEY oD Rguh FEis Fary. Hanal saETS

oryQasapn Qrrdwmpen®. Hg - wdy Rrreas@asr@ Qef@lb

Curg gQuwrefu BRarresrl ereévp saers eliuT@pg. 558

Briaails@ Cemu@uigps owalul g oRivreflur b p

‘-n_t:'u.m@pg.' RQargun  wpp Bricusisorss Shgk g paras FO
usgwer elurEpm. Bigs HJCurefur  dyesderéaw’ b arufl SO0

parel D amrusagusass,  YRgub wel Rricrs wrdgsreT

- Hssegug, dngfe Q@srgien FSn@it (BpE s eirg! s

Aot Grreall  Fiwd siorer cwev g iaed graparar o nl TR, LT

earar@pg- @55 sl @rl wr s fev g B Quird. oG

Pk,
3. Giarells BT LS — gwp, ySTEIG e

GV FTUT &g Tl Db, @IFF S gror, o Sy, Axrily, Gy G
' &

‘amalrgar oreOLBRrm.  Dig eml omet ariusy @D sAPur

O, wapi_rger Ten@p Ro s 1yewr@i, . Gyt wETEL G

‘aunyRar@in Ceis@miBpp. @Dig  onl rger eser Qi @Ese

Bm ;sw’n@?masop.b, @ADL DR ‘Wh  anmEL P EuLh (:?af.-h&;w'.w{(ﬂbm

Noiupe oo erssepan®@, SsTag, onlfs mm’ IR

@rrerwril e furs euduBisl u@Berper, @55 @gé@sayﬁﬁlb’f‘?(’
aslrger swiwar  Eré@sofl giermmadnl  Qure @”Wﬂ.‘.ﬁy?
Hordfigih @IR@IBpm.  QPHRIrHauy. @omasef gisrer &7
rs gyns Avawda eavarsi g, gz e wi@u@T
(J ¥ ._p;mw‘smﬂglehm ariusy ofl giclngPe® Csidm griurah®
Gl eerp afluwewryarsed wanl rgst giedRCe) ,;;i:'
arsain - Yi&srper. @45 yPwarefllur Bogsgrerer f‘fﬁﬁ'@‘b‘gm
esflure e QriLrs wrpZipg, @ouy en o Lrs "’Ml.pm
Qearsrer udmig ovarBpm. @p FaBPriZe ,@Azci&%uﬁsvc\j-
aReneimes, Cupazrerer TaE@EDareTLh marﬁ,&?iﬁ ﬁ“%’mf’ﬁm
SIUEhG LD ITHN, OBL.IREr oty pst vidlF a7 HG3"

5 Gur

| At pamn Gurrap o.iLymafl grerer

a-;;r'dv'&/}"mliw_.ri‘. B 49

NG PhiPty

aflurad e raer, giarels or rger @uapsrpi & qrer” LOETE
@sdr Ceisgm o vIBIGU BuiBais@e, ar s sl rger
Curi oy gud Cuwr
gisrefs on rgar Cua@ers
Qeishrgws wr pigovslr  Ho635
Gsda@u. @Uug.d Qeiia @) A
uth .6 Q) DAL o U onLIger erégadrs Curc e,

' 2wl @ Cualay Sdowulddnitss. @88

grarefs

| Poasehdd Ger e ararsa)n

_ urevurfis (%
owwier & gBurFn ‘i@ T &6 gLk ETEVLD STET,
urevurfé gel giar
e grer ecoraur Gl G
ToflBe garelle smrasr
o swaafes Qaalarp sreomss
Baror erégaer HSns A@sBerp
Mer i8m ojsrers (ppmoyLd o-amof

wivel CgssPgyeer evLrevu

¢ urev@ulig guerer urevurflé | gede.
& o Qar eemaraésgug, Fevruer
o eorarssa gy UTevuris gl
ar. Poasibrs @ gf o
eatt’ LGSt e-Tlb SUTHEEENT LDy
i (Stassfurt) sr@smsed
Qurrap arefiPe senadl e
o orar®pg. Quesevuit (Felsgar) W‘i’@‘ﬂf
uresrsefl g sofliy &u&uﬁ?@uy)drm . QUITL._II'Q:’: f“’ﬁﬁf", oo air s
FpumasTae, giarels Quriap .gfrar‘r'aﬂa.mm_._fgm urev
urflé gel en. L1 Qurd weBa BpE LTSS &GUDAUSHTSE
re) aresTw s S BPesrer udgpeTar@to.

°  FACTORS IN SOIL FERTILITY.

samrasre e Qer

E Pt ta eo—

There is not any one factor that is responsible for the fertility ‘of the soil
over and above aiiy other factor ; in other words, there are many things, each
of which must contribute its share in order to sgcu_re'satxsfactory results.
If a soil is not well drained, if it is water-}oggcd,‘ if it is filled with water
reducing the temperature and preventing acration, commercial fertilisers

cannot give satisfactory results. In order to give the most satisfactory results
there must be present sufficient humus or organic matter, or commercial
fertilisers cannot give the results they ot_herwlge.would., 1f there are condi-
tions present which an application of lime will correct, that condition must

is ial fertiliser is applied, or it will not give the
be satisfied before the commercial fer p et ' O Bt od seeds must be

s i things are ca
result it otherwise would. If these g nd healthy. Then comes in

used so that the plants that grow will be strong an¢ .
the fertiliser as agother factgr to increase the fertility o the soil ; so all these
things must work together to make a harmonious whole that will give'to each
factor the best results. ' ‘ '
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** FERTILISERS. .

Mr. C. M. COnnet Assistast Direct
Philippine Agricullural Reviegy . irector of,

Plants require food in order to grow
except that the food which plants u§e is
from the soil and air.

Pian{s will be small and give little or no
a]hein;y y(;eld (;)f frunlt, acrording to whether
plant food and sanshine, If the soil is rich and tt lants are crowded,
either by other plants of the same kind or by plants lzfr:)x13ifsfe:;flt kind, 50

that they do not get plenty of sunshine ; i i it and
stunted, An improved y ne and air, they will be sma

; ricty of plants in the result of furnishing the plant
‘v«lnth plen;y oflfpoci ::jnd.pr?tccting it from other plants byli{r:c:)il;;gthc groltin[
clean and cullivated, just as an jmproved ; ulto
good treatment. Imp,rolved proved breed of animals is the res

d treat r plants or animals, If neglected by man, revert t0
their original type, or if they have been undcr’domeftic:\tion tyo:' a long perio

or time will probably disappear alto ether, if rder t0
grow thic best plants it is not sufficient to roq o cd Y man. Ino

gre nt to protect th lants, but
1t is necessary to supply plant food of the‘propcr klnc('ig :flrnoc;ni:ttlllxceré)ropor’tiogs
re?m'red by the plant. " Some soils possess all the elements of plant food iR
sufficient quantities to develop the plant to jts highest limits.  Fertilisers wil
have no effcct'on such soils, However, there is a limit to the development
of any plant; if there were tons of available plant food in the soil, a plan
growing upon it cannot develop beyond jts capacity any more than af
ammal h:ui'l?g 't‘l? ;n;{l'mgtecg sugplylof ic;od would develop very far bc{ond
1e normal for that kind of animal, Mogt i : aces

- them do not develop to their limit for ' Dlants Rfowing as nature p

. the reason that they are retarded by
by the presence of other plant or by the absc:c: of‘;;lanl:ef%oafc

Agriculture, .writes in the

and develop justthe same as animals,

fruit, or will be large and give
or not they can get plenty of
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in a different form. and is derived
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The elements which plants derive from t il and M’%Qﬁllﬁ?? rn dten
n mos

. . -d po (1:’ L.
farmer most are Nitrogen, Phosphboric acid, .
elements used by the plants‘: but, as a rule, they are found 1

. soils in sufficient quantities to supply the wants of the plants. The Phosphoric

acid, Potash and Lime found in the soil came orldanégllg ftrtcl;:; ratilrlli rs;::z-

Whén rocks are exposed to the air they crumble an hact yi,s known as soil..
the fine particles down to lower levels and form w‘ nd the elements of -
This decay or rotting of the rocks goes on' continuously a

. . As' soon
 plant food are liberated in this way and become available to plants. As- s

: ili to take root, small plants
i tity of soil is formed for plants tc lants
:?a?tsgur%i\‘;;i?lngt (?: ::Eel s};il and assist in the decomposition of the small par

‘ 11 upon
by the secretion of certain acids by their roots. The mzf;turr:edp:?r:;se )f]aar:;; n
the ground and add to the fertility of the soil already for :
destroyed by fire. - : .

When the dead leaves and stems become incorgoratcg into tz:czogrg;t;z
form humus. This term humus applies to any partlglly ec;orr;f el e
matter. The célls of the plant being partially dccompc:zc: :'watc;.ho[ding
in holding water, hence asoil rich in humus 'has a erigd g
capacity. Plants growing upon such soils during a P riod of drough ove
able to grow on account of the presence of this 'walter 1:“ S ;he hereas
they would probably die were there not humus in t l?l'st ;)[ et
becomes thoroughly decomposed it adds to the |feft1 i g e el Tor
the elements stored up in the plants while growing beco : e for
other plants as soon as decomposition takes place. .

cr fye ing | the
Soils will be rich in Phosphoric acid, Potash or Lime according to the

: ' le, it
‘composition of the rock from which they were -formed. For example,

the soil is forined from limestone rock there will be an abt:g:::c‘?v il?fb :i:‘
in the soil ; if formed from rocks free from' lime of co.urse il iormed from a°
lime in the soil and the soil is likely to be sour of acid; a ;{ost clay soils are
rock rich in Potash will naturally b.e rich in thlsuclilrzggitént o otash, “Tho
rich in Potash, whereas sandy soxl.s are usua );he air. Nitrogen- gels into
Nitrogen that is in the soil came originally from : . ency of leguminous
the soil in several ways, The principal way is by the *EL00 8 *5 L0
plants, such as beans, peas, clover, etc. These p af ® ain bacteria which
collecting {ree Nitrogen from the air by means Tx ¢ lants. This Nitrogen
live in the tubercles or nodules on the. roots of t z ;L o when these plants
is used by these plants in building up fhew tlssuee’ncy of this bacteria and.
die the Nitrogen that has been collected by thte E’gcomes available to otfier
stored in the stems, roots and leaves of the plants BOS0 T L B T o on
plants growing upon the soil 3s soczin c;los\f:c?z;osthc air by rains. after .
gcts into the st a:: ’ btyobimn%trx?h;y the elcctricity. in‘ the air;eszzl;a 1:113,
IF has b een} fo_rlme tl:ining large quantities’ of organic .lm;;.ir aen 1ocke§‘
h.g::tp ml%itrt?;: co;-llo»siever, plants cannot make use of this Nitroge: ,
rich in ; e P

up in the organic matter until it h ir. hence frequent ploughing will
i d by exposing the soil to the &7 idiy than if the soil were
is hastened by exp ¢ plant 100d available more rapidiy . fm., b i soll fO
B s be undistured, The fertility, or the abiliy,, of the solls o

L

as decayed. As mentioned above, decay, -
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“Produce large crops, cannot well be determined by chemical analysis.-

Chemical analysis, however, will determine whether or not elements such as

.-Nitrogen, Potash, Phosphoric Acid or Lime are deficient or totally lacking in

the soil. '

Each element of plant food mentioned above serves a different purposé

in the building up of the plant. " For example, Nitrogen is used in developing
the leaf and stem of the plant. It should not be* understood, however, that
plants producing only leaves and stems need only Nitrogen, but that Nitrogen
is more important to such plants than arethe other elements of fertility ;

hence grass, which "is not grown for seed, requites a larger quantity of .
" Nitrogen as compared with the other elements of fertility, Plants pqoducing

starch or sugar use large quantities of Potash in the forming of, this starch or
sugar ; hence such plants as sugarcane, maanipot, potatoes, rice, etc., require
liberal quantities of Potash for the best developement. Plants producing
seeds such as wheat, corn, rice, etc., require large quantities of PhosphoriC

acid. Limeis used by all plants more or less in building up the stem and

body, or the woody portion of the plant,
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.soils may be black or dark colouréd, red or brown colou

* so slight as to be scarcely noticeable, it is cer
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FIELD TESTS OF SOILS.

. rdi - soilsas distingdished from
These tests are applicable only to ordinary soils as disl
alkaline and saline sgils‘ (Souduand Kallar) “samples of which should be

sent to our Ranipet Laboratory for analysis.

; . : i tions given on

Samples 'of soils should be. drawn as per instruc . .

pages 52-%4, the following tests made, and the reports sent along with every
order for manure, ) h T -

1. Nature of Soil ‘This is to ascertain whother the soil is sandy,
sandy loam, loarr{ silt loam, clay loam, clay, gravelly or.?tt.o "y lo? r:{th:]};z
can be found' by feeling between the fingers for the grittiness Ot 7 more
softness of humus and the stickiness of clay. Samdy soils con a(‘j"' Ioam
than two-thir®s of sand; sandy loams half to 1wo-thirds ”{ san o.reochf;
clay and sand in almost equal quantitics, Heavy clay 5"’;‘ con.gf; “; am or
two-thirds of clay ; clay loams half to two-thirds of C:;Y' £y " clay and
alluvium  consists largely of silt with a small ymoun 'Od san S };ihed
organic matter. Gravelly loams are from quarter 1o IWO tl.ll!tr s ?Oacrla g iy
gravel ; the remaining fine soil way-be sandy loam, s.; ° lav lgam the
Stony loams are one-third to three-quarters sandy, silt orlc % e e v
remainder being rock fragments of larger size than the m:::;?\'vhit)sh or light

coloured.

2. Reaction or Condition of Soil. This is to find dWheﬂ:a ‘ﬂ}I?hs;gl(l:aﬁ'
alkalne, ‘slightly alkaline or normal, neutral, slightly aci | O At soil should
be tested with the help of litmus test papers. About 5 pa a“,‘t? oil-water or
be taken in a porcelain dish and made into a thin Dé‘.s.'et:litl s If the red
irrigation water, and a strip of red litmus paper dipped in licht blue slowly
paper readily turns blue, the soil is alkaline; if it tulr??he-r’c is no change
and gradually, the soil is lightly alkaline or normal. o T both the red
of colour in the red paper, introduce a strip of bluc‘pﬂII); “the blue paper
and blue papers are not affected, the soil is neuw'ral. readily turns red
turns light red, the soil is slightly acid. If the.blue pjpf_f s the ‘n’ormai
the soil is acid in reaction. 'The slightly alkaline reac (Iaont‘ n in manures
or sound condition of svil. All others require f}? Odlinczi\ll:dras. .
Litmus test papers can be had fromany Chemist’s Shop

n the soil can be ascertained

8. Humus. The amount of. h“mus‘lil may be said to be fair in

: i it feels soft, the so .
ﬁggl}?’ tl];hf:egggéier‘lg;legrl poorness of this can be found outn the same

way by the predominant feeling of grittiness of sand or stickiness of clay
or silt,

; i rich, fair, sufficient or deficient in lime,
The 4”“5‘ m;,iste'rgfmc?g liln l’II"zzt E)e ShOul’d be stirred wui;la flgs? lnc'i tll[l\:}l(;
the air bubles have escaped and a couple of 9“‘,‘0&3 of Y L"f’ :'l(”“l:. n cl
are poured on to it while stirring. If the'soil e qrf,ve}:ces ffns: y, lime in |
the soil is sufficient. " If there is no effervescence or 1 the ? tervescence. s
tajn that the soil is very poor

or deficient in lime,
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 those specially prepared for light soils containing su

.soil according to its distinctive features.

glad to supply further information on

s @iy, slp QsoES PP
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HOW TO ORDER MANURES.

Gt e o———

To facilitate the ordering of Ma _
MANURE WoRks, L., will furnish, on application, indent forms
in English and the vernaculars, giving directions for drawing
and forwarding samples of soil and other particulars necessary -
When special fertilisers are being used for the first time. The
various special fertilisers manufactured at these works include
X fficient lime,
light soils deficient in Jime, clay soils contalning sufficient lime,
clay soils deficient in lime, special manures for ploughing into
the soil before sowing or transplanting, and manures for top-
dressing the soil after sowing or transplanting. It 1s important
thercfore to send samples ot soils with all experimental orders.
The samples are chemically examined, free of charge to intending
purchasers, and the manures are prepared to suit each particular

nures THE PRESIDENCY

_ In-the absence of indest form referred to above, samples of
soil may be drawn and forwarded according to the dlrectlpn,s’
contained in the -following note on the Sampling of Soils’
Samples may be packed in any odd piece of cloth stitched in the

formofa bag, and addressed to Messrs. Parry & Co,, Ranipettai. In
.the case of ordinary soils 6 pallams may

be sent by post as sam-

P19 for one anna postage. One viss in the caseof Kallar or Sou_du
soils may be more convenicntly sent as a railway parcel. Replies
to questions 1, 2, 3, up (6°10" 'should accompany the sample.
Small orders received with samples of soil are usually Qespatched
promptly by the railway and the rail réceipt sent by V. P. Post.
In the case of larger orders it is usual to receive payment before
despatch. Messrs. Parry & Co., Post Box No. 12, Madras,

Managing Agents of the Presidency Manure Works, Ltd., will be
application, S
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For ordinary crops like Paddy,

: Ragi, etc,,
taken to a depth of 6 inches aj g1, cte,, samples should be

) id in the case of dee
: | p-rooted crops
such as Dhal, Plantain, etc,, samples should be taken to .5“;

?r?r)rtxhc:ihﬂ:;" :OOts. _In drawing samples take a spadeful of soil
them thoroy htllet4 sides “‘?d in the middle of the land. Mix
moist, and s’fndy ogether ; dry them witl; soj] water in the sun, if
o z,md - one no't less than 6 pallams in the case of ordinary
taken not toe c‘l]rlss lt[lla the case of Kallar or Soudu, Care should be
purpose of tcstizy t;;:n on firc as such process will defeat the
Survey Nu; & acl} Sa@ple should be labelled with the

vey Number or other identifying mark, the name of the sender

and a duplicate label placed inside the sample parcel. Sample
should be addressed to Messrs, Parry & Co, Ranipettai, together

mg particulars :— .
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- 1. Name and address of Indentor.. - S
- 2. Survey Number or other distinguishing mark, and ex-
: - tent of the field or plot. S -
*" 3. Depth of arable soils and the name of the crop to bc
L raised. C ‘ '
4. Nature and quantity and manure used last.” = . - .
5. Crops which produce best, average yield and last yield.
6. Manure in whith the crop generally cultivated-develops,
whether it gives much or little straw. much or little
grain, -
7. Irrigation facilities. oo :
8. Any other special indications which appear characteristic.
9. If the soil is Kallar or Saline, Soudu or Alkaline,
| special mention must be made, and samples must
’ not be drawn when the field is wet. -
'10. Whether the fertiliser is to be ploughed in or top-
dressed ? e :
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To
M. R.Ry.
E. SUBRAMANIA 1YER Av.,

MIRASDAR, MECHERI,

Arumbakam P, 0,

V:;a Aroot.
.. Froin
PAkkY & Co,,
. Managing dgents, p, a1, W, “Lid., s
| Ranipet.
Dear Sir,

- .’m"m'r 13-6-18a. yoror &y g6 Dovi. 4 5.5, ne o
efop SGurdisBh i Lrig eori Sagi arud
N @;:f:: TR BEIMmER Siaor, sriaar o5 g g o.uQurd g s
‘-@ R ﬁﬁ;&' sr(l_fg,@a'r ﬁ@ur.ﬂ.’.@a’s@g’r Sh&Eepeni_w HAQurd
orHEair &J.a,"m@ mzr; .-@66‘.@@' DEpm . Srrerd FrESer
"@@u':. 5\3% werier Gud ?ﬁ“ﬁﬁﬁ-ﬁl,ﬁn&r orar gy Bars @
O a R i et G o @TLE 0y Fr Uy sjaiPuh
&) Qﬁ/ﬁa?(i'@u‘)ulg_ Gd‘lfl@a;ﬁ@a’:r;;“gtgglbflﬁw 10/"@2-1) erm"hs@i‘

_ 11—6—13.

- srer. gamsuIee

Dear Sirs, -
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- sg.pBIseT. '
Ka NKODATHA VANITHAM,
(Via) KORADACHER], S. L. R.

Oth May 1914.

i 1am in due receipt of your let_t'er dated 5th May 1914, It was a source.

T

b
of"great pleasure to me owing to that vast gain I obtained by the usc of

.. Your''manure last year. I have given publicity” of the matter'to many

Mirasdars here.

6 thAnd I am for placing before you orders for a quantity of the manure
rr: € use of my friends and myself in the coming season. I shall take
uch inferest in popularising  the use of your manures in the Tanjore

District.
A " Yours faithfully,

(S&) K. R. SANTHANAM,

@ 7—5—1914.
* From ] '
A. S. NATARAJA PILLAY,
Alangudi,
: -Mariammankoil Post. -
Dear Sirs, ‘ '

, STRSTerL L er guinGu Qe i b;m..a':m.'l QupBper. - Qerp
VGAp suser  swnQued ’ ary  arm@OCurio G 1 Tésmas 24
FVL FreNEo LR SOSEEL erg@e 30 sovn. sah g gsCa,
12 S st gravd, Qaamaptd ardaer ylstr ufCeTS S8
I guriQeig  OGar@lhusru 4—5-—14ade erapfu Qe dley
TS OmiDSiacr.  yadgn wiCsrBim erw guri GFig
Galr@éf@u'a_ usegRS @ns ahaho gravHuTd vrwEs Qarer gy
86"@‘5_ . ~ . o o o N
. D Yours faithfully .
" . (S4.) A.S.NATARAJA PILLAY,
T@ B,
9—5—14. . (
Dear Sirs, |
saser swQueflldamss ArampsSs eISms e.u@u.n_r.;du@ﬂ'?
Ber B B 5 B peg el @@eEp . D55 & THApPLD &‘.”'b G’Fmﬁ'
‘ ST wayapuis s,  yeund .‘igdwﬁlai&ir
Corglar Qeriuaargumy SHuBu. . R
' ' Yours faithfully,

(Sd.) srrgiler g,

i
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F19_SRIGAT,

Mr. S: Ramaswami Iyer, Pleader, Mathirimangalam, Via Kuttalam, -
S. 1. R, writes as follows :— .

- Ther.e is an increase of 7 kalams dver previous year. When compared,
I w.nh neighbouring lands which are manured by country manure theré’ s
an increase of 8 kalams. My land is a double crop la1d and so what!I have
mentioned above is the outturn in the first crop. Second crop is now
standing :}nd will be ready in February next. After hacvesting the second
crop 1 will be able tosay exactly about the profit. 1 hope.to report in-

February next which will contain my full opinion. I now unhesitatingly
say that your manure is better than country manure by an increase of 3.

(Sd.) S. RAMASWAMI IYER,
' ¢ 20—12—13.

hlr’ A ! i < 1 H . : .
25 under 1 Sambasiva Sastriar, Maruthuvakudi, Aduthurai Post, writes

.Ga:c&:p 30~T—12-&, - garaer eré@ wDdms m arder &1G
UG EETE 0.6 x'_m;sm@ TG AGHICsEr. song, APOug 45 srer
LIILQIITILQ‘)Q[;A",S .5 @emm@ B g B gueren 500 WP sNaEEsEE G‘un.n)ﬂui
L.;ﬂ, ..:-\mzr,s,a;ﬁm 1:9‘11)@, wuirser .g‘é;;fﬁht.’:u@l.b dgord  areul
UL, 11.*"2—'15'6.1) Bypigad Cuisds0sspe, errel 6-us|
WQ.'Q@J fzpqt_'.z_"qs:. Bmeflsisar QusR@iaer, m’@ﬁgl_ﬂ,ﬁ JOE
@ﬁw.aaﬁ@ . Benr 4 UeyE@@rer. ghaer ér@agsir émuﬁisffa’
(.ﬂ[.,ﬁw Brun o5 1-14-0 " geo gud) esurls 15 eru@uer apiul;L-@'
@is amapepn 20 Qren@ 553y FrgunsE Casrqu eme/s@
Gr@‘@:ﬁ@é.@@psir. B@mofde riams Qarein_aiseor @ ger Spoin
smu{ avwwﬂfur@;mabr.q., TR euases ¢6Qgrens g e Hals
s aseh 'ﬁm&@ée:rrge,m o VHERC per,

Dear Sirs, (Sd')' Aurgga i or @niu@ar Fren Si-
:&/b:ssrr s@ueflibms 2 WIQBPE S oI Gon g5 e.LQurads u@;f
Bergfe foiBpm esuwri Bosbpw. @iz amapepn s

Copmar grcir.  Gosd@® shsd wadpuisn, yeing dobadr

Qergar Geu)u@a)aizrq.ug; B,
Yours faithfully;

(Sd-) pr_nagneirdar-

Dear Sirs,

Qar@sgs LEASEY @iz w@PL gr

S T 105

KANKODUTHA VANITHAM,
' Via KORADACHERI, S. L Ry,
atf May 1914,

Dear Sirs, | -
lami ot of vour letter dated 5th May 1914, It was a source
ot pleamate. o e the vast gain I obtained by the use of

of great - pleasure to- me owing to MU
your manure last year. 1 have given publicity of the mgtter to many

Mirasdars here.

And I am for placing before you ordets f'o.r a quanlity of thﬁ Il?axtl:li:
for the use of my friends and mysel( in the jcoming season. Is aT ore
much interest in popularising the use of your manures 1n the Lan) .

District,
| Yours faithfully,
(Sd.) K. R, ‘SANTHANAM,
From ‘
A.S. NATARAJA PILLAY,
’ BRI Alangudi,
.- Mariammankoil Post.

eunQu Gl BenL_saLs '@uj)@@;air.
Qeerp eumgaptb Faer suCuel o arbd @?mggﬁﬁ 1 aé;ef;@&@
24 sen arovrimgug. SPEQHPLU e g .36 LI am:&g.
H3leu 12 Gevu sT6 ravF, @eraapd W‘/}:QEGYF. e ;(H .a=rr
Bigp ern guri Qrom Qarr@(_'lu‘dszrab’a‘i—-—ﬁ-‘—- 14-& m@‘f;:r Qs;z;
o m@‘@ﬁ@é@ﬁiﬁh s Uﬁ#y,ﬁa&fgu”zﬂfmfﬁl@éﬁéﬁs%@

ATRsereH L&

S, |
: Yours faithfully,
(54) A.S. NATARAJA PILLAY.
SR . a@Bwoson.
’ . 9—5—14. .
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- &l9_FmISET,

@f.}mﬂd@uL@L wear=ir-uf! urfl et @ swLusflurrai & a5éd@:

Qurar@arfl grardsr 11 Qa. Qupissr gyt Roriowd srd
ST Q. rrwdwi arep REQET @ L g,

P,

ot T, 8 i1 5 8B Bupon SEEDL F10-2 Dain®, ww-ar M43
or. Sellarailiuidart epeownris mrsy B G pEAaaair § pplote
gama 1 asi arepig @G5 5w, ST d@ urgpeTilé Popr&
@b Apranaamudde. 30 e5urd BrevRuriis BogBmiBpy, S5
FasPous shaesiE Qus s iR a10p42 510 Qe 4 géPar et
L gib gdfir, Deng s SEIEE LI W 575D Aellyy ! guib uzﬁaﬁ(n‘&.ﬁ?"i’
Qeiupiug. Qail Qs Qareren@ peir, '

Perungavoor, }
21—11—14. ’ (Sd.) D. RAMIYER,

RrrenfliRul.en. urf

oot @ s6Quafl wrlergi Lo
D) DT & QG ey '

®»FFriIQul eni BErQTEST
&Fri Y @-rrgyQarur

pur,
’

Sarxin @J/rm’a',"@.‘g@m'@u.; Sar
VTS T i TP BEQE T eiri_ gt ~—

SUsEDLL ShAueafGa U@ wrigad” 18a.90 erers?
oW ST Bodé@ 1 e ar :

@) sty s gl Quarl B
@ 6hy PursgBaus BCur g cﬂmﬁra},@@fi@dn FburQurs s
. Qb mew B0 Barwrar w01 @2 e pUSRIF0sm 5w Hapus
@l upY suseriE Buis i®srani o s @ S5 péRaTET
G”zy_czir. Gh TWHY Fusehmiy sbBuel] Qerd aPgsm® u-m i
or. ubfaredwiert gpevwrds T p & m&Qan o on LUt B

Mathavaram, } ’ .
16—11—'14. (Sd.) qqui d~ua@;@mnuum’cbuwsﬁﬂ ‘

e ghier b - dod

BrrenfiGud eor w-ar-ar-yfy urd Yair@ sb@uai wrCeorgi
SBranr ;o,;al/i'a'@ei@ . ‘

- wrgriQuion.  grilésr wrgard Brrwgfdmege
& CoaprgBf giunisri aapPiQarer. p.

Rur,

aereymiw 80 QeanBerar LywsH® a@éﬁzﬁ#@;q. m.’.@ 550G
suger sl-aGgen® o wffreviwbsri gpewirdl .ﬁféai@b‘mL_(L:l‘
SwQueflldey 5 apl e ss@A e seis 1914GHY g:@sﬁugr }Oa_
G SGH S5 Curl L Bé arard@ wrgpairus Band@d kit
A o 100 gravPurdis B gssw sd, ‘@d@urr,g\:: @nwfu_zrmg
G’u:r.sl_b Aagg s Rairoré Fourdudmn @mrdsf.l KON w‘@,@uﬂm{ A® |
Cuen @i b prseéss AshbiuBe aardg Qugs av/s.@,sn-'
B G yiifler Aevdileniujth 5 alen_LITET®)L 6T Gg@sﬂ,@gm
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. | piaer Quer,

(Sdy QGraprgSifl gpiwaisui.

WERLINGTON,
X ‘ . 2.12.'14,
Sirs, |

I used your Lime fertiliser and find it very cfficacious.

'Ix'indly send two bags to my scr\/'ant.‘ .

(Sd) ARUNACHALA NADAR,
‘ Sub-Inspeclor of Police,
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its superiority, { ha

-which will occur onc

_.sold in-your office at Tinnevelly Bridge
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i

4. Mr. H. Subba Row, F.-R. H. 8. (Lond.), Byrasamudram,

Bagalur P.O,, Salem Dt,, in his letter, dated 28th November 1915,
writes as follows 1—

You letter to hand. I have used the Sugarcane Fertilises

supplied to me by you and it is very useful. Its nourshing
- affects are too much. My Sugarcane is growing very briskly. ‘

To

5, " THE AGENT OF GOPALASAMUDRAM,
MgssRs, PARRY & Co,, 15-11-15.

Ralxiﬁei.

Sir,

Lam very glad to sce the contents o your card dated 8th
November 1915, Please excuse me for not having informed you
about the results of your Paddy Fertilisers bought by me Iast year.
I have used 2 tons of that manure. The results of the con-
centrated Paddy Fertiliser are the best possible. The soil too is
improved. The results of the Ordinary Fertilisers are also better

than the ordinary local manures used by the ryots. In one plot of
31 cents where the paddy was sown dry (b Péare e sioy) |
have used your concgntrated Paddy Fertiliser,” The result was
440 Madras measures which was not experienced by me. The
result of the adjacent field of the same extent ordinarily manured
of the same cost was only 360 measures. Every farmer accepted
' ve not used your manure this year because
there was sufficient heat in the soil owing to the want of rain in

the months of summer and there was a.local supply of tank silt
of your manure will-besold in my villa

) + Otherwise the people
will not take the trouble to getit from Ranipet and storpv it in

their houses owing to some scruples. [ | . of
your Paddy. Fertiliser from K, \r? 1ave bought 12 cwis.

Srinivasa 1 : Tinne-
velly Agent, and used it for this ¢ yengar, your 'Ti

. rop. The crop is better than the
crops of the adjacent fields, I am using betel tt:'n:murc only now-

Lwill et you know the result later on, Hoping that you will be
good enough to supply us manure in Tinnevelly Office.

I am,
Yours truly,
(S4) G. H. Nilakanta lyet.

e S @i i—

¢in4or-5years. However 10 to 20 tons.
ge for every crop ifitis .

. - —
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10 SCIENTIFIC MANURING. 1 e ALl e
— : . PSR s 4‘&‘!.9[_.‘;5!5]56?1‘,‘ | |
2. Qmmmim urfl g er@ swusfuri .g')/m/i-ar@é;@, } ' e w S wrl @A,
_ . - - : T—5—16.
srew ghisefli 1913 ; ; Xl s ooh ' _ )
oo O o 0 JeCmutl” #8510 gt vosh e urf gyeir@ siQuat aRTe Saiserie,

@m’* 12LSL 6 urds 26a 6 gyisi Lu@aP esgpe 1DUED yRCc LI I sk amapsBe caser cadd Curii
aarfm» 5 o 6 ,;.zltsﬁrruu@ﬁ@ 2rIp  eurm e-u@y;@p’s@ﬁm ” e Pdaer @rrisueyis elariQar s st & A7 aoor RETBEEGh
) f’rﬁﬂ'ﬂ'm Q..D'.UJQUTTITG a“”’—-ﬂ"'ﬁ ’-D'r@%acﬂl__ @D’L:.ly.l.:”-,’ LDT@G.‘) : s Qﬂ'l;‘u':ua{d: ‘@@b‘@aﬁ‘mnﬁ @@é@/vﬂ- -
@“’Lf‘ﬁ.ﬂ- B5p@ @i Capargige Gerors Pases@® , (Sdv) Savrig g uS Bamavygrifhui,
CuriBans omeoun Bext waeha sewenfi’ ‘m;L_&ﬂ@:&ﬁ,ﬁlf"" g o Vo - mrl @, )
AGBE Lo1@e B dsadady.  ganswire wpp  erapé sl el [l ] S To .

i eﬂ@e-@.;,.@mym e-chn@ ereiri s g e pfuris QerdgiECpst: . , THEL:\EGS;:E’;' PaRRY & CO.,
) gg’ﬁ. -"lm#ﬁﬁ.@ @&‘tpaxﬂ@ mv@ma}@ G "3’;“"} Q\,,,,@;;‘Q@d'i ‘ S - Ranipet.
D, v : IT, , . .
‘ : - ' " ' Iam much pleased to inform you tl;at the_Cc()'coatu:,t art!c_letl;lg;f?rl):
. . , ertilisers supplied b last vear after soil examination was 11 4
Sd ‘ @uuls’-a.?)’ . - fand found l‘;‘lﬁfﬂf.} ¥°me1suzﬁgly g1y that your ferlilisers are far superior
(. ) T Q[Mﬂésa?mﬁ BriIEETy . to ordinary manures, ) .
o * ‘ Tirur, ) Yours faithfully,
' : o . South Malabar, R (Sdy T.V.RAMAN MINON,
. -@1?4566)17 ermw,ﬁ‘ | ?4(}, Fel}rmry 1916. f s » ,
Qar . e N saf. ’ _ ¢ ev— KomaLA VILAS,
ulpagrr BT S CONJEEVARAM,
' ' 2'&""'2-—’1916| ' pre
: From . .
_ ' A, RANGASWAMI IYENGAR, : : i
' . y - : Mirasdar, | 0
T dyingudt - MEsSRs, Pakky & Co., : i
16—11—1915. ' AGENT3,” PRESIDENCY MANURE WORKS, LD, | °
- . : : v Ranipettai. "
Dear Sirg, ‘ .
: F I was all along under the impression that the Swadeshi Industrials
Deéar Sirg ' Coanpany. Limited, of Conjeevaram has your support and the stuffs supplied
. ) . . are your own productions. Recently I have purchased some (20) twenty
3. @OC T R S U S I Cwls, of Paddy Fertiliser from the said Swadeshi Industrials and I foundno
Oare - SADUT) GTed Lesma s _G,sfft-t..,w,@m &5 Eflujib u%’f 5,‘19 effect whatever, Last year I have purchased from your Conjeevaram Depot
TETELELD ey HiLd wldi QebBSmou srée YBHE sREeT F@U] + Which gave tangible effect when one Sundara lyer.was your Agent, The
e s Gf«@sm@ma&rqﬁ@éu,ﬂs\) Qerewgih toergith SO55 w_&ﬁ“’ « Same man is now an Agent in the Swadeshi Industrials whom I took to be
1.0 @@am@ {83\)'&@1&@ G,&FWGUIUI{W e_rth ﬂ“gﬁ'ﬂ@lg. S. l. lz' JaQG'\)G“f’ | . your man, . ‘ . p .
ﬁv(‘?z_apmé@ H@ou Gy eggBer Rrigp s, Frig™?® I thought of writing to you about the inferiorand worlhless stuff I had
werer o, Qeerp o ;B0 sTREE 7 Ger S5 to use this year but then I was informed by one Facthasarathy Aiyengar
Qo gy @msofisr YOS STLECT Terd ) S UL S5 that the Swadeshi Industrial has nothing to do with you and that he himself
e.rgomg &UG(LNI’@#‘ SE& anz,ug,m gsovrd® . ~isan agent of yours and you have reopened a depot here'and so forth, I
\ ¢ have learnt now at some etpense and as I have a mind fo prevent others

Ag. Qamapb Lo pudsvedTentanred e.rip VI sl vV,
: : 5 from learning like myself 1*have to advise you to advertise in all the verna-

% - cularand English dailies ic enlighten the public that the Swadeshi has

- SN Suaer, - > : : »
: nothing t h have ogened a depot in Conjeevaram. .
j (S¢) D. Ramachandra lIyer, . ing to do with you and thl xoy F n. Ip remain, gl /'LVJ
. . : g . . ‘ o ~ Dear Sirs o
Postmasters S CoL ¢ Yours faithfully,
Ayingudt (Sd.) - A. RANGASWAMI IYENGAR.

i
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«s% flect whatever.. Last year | have purchased"from your Conjeevaram Depot
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. To . ' _—
THE AcgenT, S '
L MEssRs, PARRY & Co., .
Six:‘, : Ranipel, .

L am much pleased to inform you that the Cocoanut and Plantain

N fergliscrs supplied by you last year after soil examination was tried by me
.-+ and found successful. 1 can strongly say that your fertilisers are far .
T superior to ordinary manures, - S

ik \ A, R R . v« Yours faithfully,
) 2430{:%%%{;:‘“?:’ Fobios figy  (S4) T, V. RAMAN MENON,
y ,I_Q-’.-—-—- .‘~‘@ NS . ’
- \’37(\/ g ‘-\‘\\ KoMALA VILAS,
/ X '2/§ : BV T CONJEEVARAM.
(" oot t © 24—2—1916,

3
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Ve el A RANcAs',x\vx;g\g‘l?vn»{c,\n,
\’T e pw® W:gﬂf “Mirasdar.
O, prvreaety T )
‘ , Messws. Parry & Co.,
AGENTS, PRESIDENCY -MANURy WoRks, LD,
: - ' ‘ | ) Ranipettai.
Deat Sirs, . | ‘ e ? :
I was all along under the impression tha! (he Swadeshi Industrial
s R adeshi Industrials
Company, Limiled, of Conjeevaram has youg sipport and the stuffs supplied
are your awn productions, Recently 1 havz purchased some (20) twenty
cwts. of Paddy fertiliser from the said Sw2feshi [adustrials and I found 50

. hich gave tangible effect when one Sundarg lyer was your Agent. The.

e man is now an Agent in the Swadeshi Industrials whom 1 took to be
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