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SOIL TYPES AND THEIR FERTII.ISER HEQUIREMENTS b

SANDY SOIL is th.l! sonl wht(,h contams more than /5 sand -
'~ SAKDY LOAM i3 ‘that soil which contains 1/2 to 2/3 sand.
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LoaM is that s0il - which contains ‘sand and clay ui‘ almost equal

quantltxes

and a fair peruenhge of humus. I
o Cray LOAM i$ that soil which ' contams 12 to 2/3 clay
P CLAV vs fhdf sml whxch cnnhms more than 2[3 clay
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2 " ‘The differences in soil and 1he way it has be

I{OW B»Iﬂ(!h ﬁnd What Fertlhser shall I use ? “

en croppcd and manured

b

make it impossible to give definite answers to these questxons that will suit
all conditions.  You can best answer them by obqervmg the types of soll, R

the growmg crop and thc yteld and quallty of the crops. R U
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! %wing crop together with the final yield and quality is the best
indicitor ok plant food needs,  Watch it and note the soil types ; then you
"¢ can gelett suilpble fertilisers. P :

i LN,
LA A pr?vﬁl

" in general shqd a lack of Nitrogen. . If the tiny plant seems to stand still
7 for a considey#ble period after germinating, there is also evidence of a lack
", bt . L o Lo

’ , of availablp T

by

1 the ¢

fitrogen, .

p continues to' grow. toward :'tbc; end of the season and fails

‘ -to matiire ds early as desirable there is a lack of available Phosphoric Acid.
e Phos P
- g wihe fi

{»h'o'r‘ic Acid hastens ripening and also has considerably to do with
ling of the fruit or grain, S R .

- " If the stalk or stem of the crop is weak, there is a lack of available

o

-~ . | Potash, Potashalso has a great deal to do with the filling and the plumping

B i the deficiencies of the prevailing type of soil a
) | needs of the crop. T
ol T

" " ¢ the seed; for transplanted crops before transplantin

~ ¢ manures, proper tillage, good seeds. and rotatio

; of the fruit or grain, - T _ .
* The fertiliser chosen should be of such analysis as will make up for

nd will meet the special

.Hp&v to A‘p‘ply‘Plén‘t Food: |

For Paddy, Ragi, Cholum,. Cumbu, Maize and oth

n crops,
. fertilisers are best applied by ploughing them int ef sown crops,

0 the soil before sowing
. 8 the seedling,
“Experience has shown that the right use of fertilisers, farm yard

p s n-and liming when
necessary, insure farm prosperity. ‘ v

' THE SOIL.

- THE Brst thing to be considered in agriculture is the soj,

- soil that the farmer pays rent, and upon his skill in improving it
power depends his success in farming. It is clear that enormoy
exist in the nature of the soil ; for, in the' same village,
very good out-turn, some produce grain of the be
readily respond to manures while others do not H

- ploughed deep and others shallow, '

. The scientific study of the soil is concerned with the differences
 indicated. above ; its endeavour is to obtain such 32 knowledge of the
constitution of the soil and the part it plays in the nutrition of the plant,
as will make clear the cause of the inferiority of any given piece of
ultimately enable the farmer to improve it, B

It is for the
S productive
s differences

st quality, some
some lands should be

* The complete knowledge of the soil and the part it plays in the
autrition of the plant requires, says Mr, A, D, Hal| in his booE on “The
Soil, investigation along three lines which may be roughly classed ag (1)
Chemical, (2) Physical or Mechanical and (3) Biological. ~These points of
view are not independent of one another but are only separated for
Convenience of study, The first branch is known as Soi]

y : Chem. .
second, Soil Physics, and the third, Soil Bacteriology. istry ; the

- (1) Soil Chemistry.—In the first place we

. know th |
dcrgves from the svil the Nitrogen, Phosphoric Aci at the crop

g paleness of leaves and shortness of stém aﬁd poor growth‘

some lands yield 2

land and ‘

d, Potash and Lime
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essary for its growth and development, We have, therefore; to investigate
‘ ?leceswr);ﬁ)i;;tss Fr:o v‘v”lg:;h these congtituems are presept _in thg: soll, the sfate‘
© pmg'naﬁon in which they may exist, and the variations in these faqtors \
o comnl hibited by typical soils; all of these questions may be described
: normatg' exhea\d of Analysis. Further investigations of a chemnca} nafqre ‘
un.dcr 'thethe power of various soils to retain manure, the causes of sterility -
'g?‘fzxillity,rand the measures that can be adopted for - the ameho;ahon of _
i 80ils, i

N P _—The soil is not merely a storehouse of food for the
S (2) e’o‘i‘,iirlliz Siﬁ:ﬁy indispensable to its g’xistence and is immediately ..
plant i;nfce 3 the soilq 'Hence it is of prime importance to study the causes
derive l:;mne the movement of water in the land, and its supply to the.

e s rer " In the relation between soil and water, the cultivation to".
xu gro_w;‘ﬂtghclOP'd is subjected plays a prime part; hence it will be necessary
- whic t?: a.nﬁect of each of the main operations of tillage upon the .

to trace t‘i ‘tehe soil. .Again the texture of the soil and the proportion of i
structufedo ir it retains,affect itstemperature and that responsiveness to ?‘hangs B
 dater ann \::’hich we roughly indicate by the terms “early” and latc:.l ‘.

?f_?e;s%he general consideration of these questions may be termed ?‘?;
;’ohl ss.ics. ~‘The most important part of it is the mechanical | apalysgs of“g,o;( S -
. wh}i,ch giw a clue to ity physicgl p‘r(‘)perties’f e e e

St (8)- Seil Bacteriology.—The soil is not a dead - mass, receiving
. on th(g)one hand manure, which it yields again to the _crop dby purfli' ‘
- mechanical ; or. chemical processes; it ,is. rather a busy ‘im (;:omip t;l
" laboratory, where a multitude of minute organisms, vcgéa_tab :: Ca]mt :;ncr:n_ .
. residues and manures are reduced, we might almqst say digested, oable o
~ dition in which they will serve as food for plants.. Oth;'s( lz;xre t‘;:ps le of,
e fore o2 inatiy fo e cotal of the S0l Olhers agan e Aosious
- and therefore add directly to the capital of O A A s
: or destructive to the food stores in the spxl.  The work of these org ms, -
‘ ;)srmuch affected by cultivation; in fact, it would not be too m?'d;x :?r?)‘g
that most of the operations upon the farm have recexveq a newf :Ee‘ from..
the knowledge that has been acquired in ‘the last fe“{uygarsdo e livin t%
. processes taking place in the soil.' In this direction also new eve olp ents
of agriculture seem to be possible, and though- the progress l]s 03 y s all
: t, we see indications that the' productive capacity of the anc .x.naythe‘,‘
?s?e sed by the introduction of certain organismus: capable of assx:,tn‘n%l the
‘lqbrkeaoi the higher plants/.. Experts in the above three branches _t_a.vcz
;iszn simj le methods for determining the fertility and the ‘o’the‘rw copdx ions
of the soile ' - u T LT
. Classification of Soils.—Soil materials and soils are classified as
followstms 50 Lo E T S e T T
- . Stones.—Coarse, itregular or round rock. fragments .u}r pmcei:o‘f |
T Gra‘.vél.,'__',coa‘rsé fragmentg or pebbles' ranging in size from sev§ral‘“
_inches in diameter down 10 111‘315 nch. ‘

el T ann AL

, L ing from 125 of an inch down to 1/500 of
R T .—Soil particles ranging from 1/25 of an inch dO}’f'n LT
, a‘ﬁ» in?;ﬁiddiati?t}eﬁa Sand is divided into sevgrgl gmdt?S 91' blées‘ !"“,: :"f'.," i
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o Co‘a‘r.ave g%tﬁd ;——1/25 to 1/50 ‘cv>‘f‘an inch.'.‘};,":»f""‘iv“,"_{ 3

. Medi’u‘m sand —~—1/50 to l‘/IOO of an inch, " S “
. Fine sand .—1/100 t0 11250 of aninch,  » © -
[ Very fine sand .—1/230 1o 1/500 of an inch,
. Salt—Fine soil particles ranging from 1/500 lo 1/5,000 of an inch in

- diameter, It feels very tine and smooth, when rubbed between the fingers,

esp-ecia‘lly when moist. - bilt, when wet, is.sticky like clay. . o

- . Clay.—The finést of rock particles 15,000 (o 1/259,000 of an inch in
diameter—loo small ‘tp imagine.: Clay, when wet, is very soft, slippery and

i

- very sticky. e ,

Humus or decaying vegetable and animal matler.—This is dark -

. brown or black ‘in ¢olour,

 Sails composed of the above matcrials are 3. " e
1. Sandy Soils .—These soils are mixtures of the diffcrent grades’

~ of sand and small amounts of silt, clay and organic matter. They are

light, loose and easy to work. - They produce early crops, and are parti-

- cularly adapted to early vegetables and fruits and certain varieties of tobacco, *-

but are too light t 'r general farm crops, This is good for melons, sweet

- potatoes, early Irish potatoes, ea;ly tomatoes, early peas, chiliies and brinjals,

- » 72, Loamsoor Leamy Soils .—consist of mixtures..of the sandss

silts and clay with some organic matter, ' ‘The term Liam is applied to soil
. which, from its appearance in the ficld and the feeling when . handled
‘appears to be one-half saud and the other half silt and clay with ! more or' ‘
-less organic matier. " These are naturally fine in texture and adhere

somewhat when wet. They are good soi's for general farming and -
ptroduce good grains, grass, cholum, wmaize, potatoes, cotton, . vegetables,

3. Sandy meiis.—ave'r'agﬂe about 3/5 sand and 2[5 silt and |

clay., T hese soils are tilled easily and are. the lightest desirable soils for
general lfarmmg.- Ihey are particularly adapted for maize and cotton and,
In some instances, are used for small fruits and vegetable garden,

4. Silt Loam or Aliuvium —consists largely of silt witha''

- small ammount of sand, clay and vrganic matter. : 'hese: soils ure some of .

the most’ difficult to tll, but when well drained, they are, with careful
management, good general farming soils and produce” fair cotton, good.
maize, wheat, paddy, etc. . R C S

5." Clay Lpdn;s «—These soils contain more ‘clla'y‘ than the siit .
loam. They are stiff, sticky svils, 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. Gravelly Loams.—are from 14 to 23 coarse-grained grave'l;‘w .

the remaining fine soil may be sandy loam, silt or clay loam.- They are

adapled 1o various crops according to the character of the fine soil, Some .
of these are best planted with fruit trees. Most of the forest lands are of

this kind.

e

s g R e rm T

Tty

; 7.""“S‘tonyk\“L‘d‘aﬁ.--Like:the ‘g‘r:ivelﬂy’ Joam the stony loams are f‘;\;

g 114 to 3/4 sandy, silt or clay loam, the remainder ,being rock fragments of

‘ larger size .than the gravel. These fragments are sometimes rough “and B
irregular, sometmes rounded. The stones intcrfere seriousiy” with tlllage_qnd_ :

}.,; naturally the soils are best planted with foresy or fruit trees.’
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8, Clay Soilsl4-arc a mixture of sand, silt, clay and h‘ur‘nﬁs,-»;her,e
being a prepondéiranpeidf the clay characteristics ‘than in the clay loams; .

they 'dre very, heavy, sticky) " slippery. and'! difficult to manage. -~Some. clay |

soils are not 'worth tarming. Those that can be profitably tilled are adapted .’
to paddy, wheat, maize and fodder cereals and pasture. - /"0l
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" The farmer in the “olden !’ days of fifty years ago, . .
. Rdised bumper crops of edibles, with little work, you know; ™.
" They merely had to plough the land and plant some kind of seed, .
; But now they have to cultivate, and give their plants. some feqd. i
¢ 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 théy have to put in drains, to make the same land pay.
- The ¢ good old days” are passing fast, but times are just as good,
. Or better, for the farmer who is farming as he should, ... .10

| The parable of the sower teaches good land to bring the yields, = -~
80 now its surely up {3 us to fertilise our fields.—American Fertiliser. .

1

| . THE NUTRITION OF PLANTS. = " ['[
Lo It is only during the second half of ‘]a;t century that the true theo;ry‘of g
. plant nutrition has been definitely established. | Asa result of prolonged
* and careful experiments it has been  proved that a plant rgust’ obtain by
., means of its roots certain definite substances for its nutrition. These substan-"
- ces are as a rule found in abundance in all fectile soils with the " exception |
. of - Nitrogen, Phosphoric .acid, Potash and somefimes Lime, which ar€ "
. often .in. deficient : quantities, " For' this feason, manures -which. supply
- these four: constituents are ‘appliéd‘ld the soil by the planter for the .
~successful raising of crops.” The principal action of manures is to  restore .
the fertility of soils which have been exhausted by continuous  cropping,
“to prevent exhaustlon’ of the ‘soil and to emrich in plant  food soils
'naturally poor..’ Amongst the substances required by the plant, Nitrogen
- takes {he first place, - Caltivated soils, especially in tropical and sub-tropical
~ countries,. are found deficient in Nitrogen as the soil is much more rapidly
' “exhausted of its available N‘Iroge‘n‘ than of its \available.“Phosphqric"ac'd
“and Potash. - Hence when Nitrogen  is applied as manure in a suitable -
korm, it has a direct and immediate effect upon the plant. - @ " 7
' k om t serience of the farm * and

. “Both from field experiments and from the expe i .
lantation, : certain general conclusions may be drawn on thevvvfur‘lcllﬂqns :‘Of :

P

‘Nitrogen in the nu"tritir‘)n'of the ‘plam;.’g ::.(,w\'.’_ b e
. 1." ‘Nitrogen is mainly concerned with the vegetative growth: of ﬁfxe K
Cplant, b A e

9. A deficiency in Nifrogen results in stunied general growth. = .
" 3. The other substances—Phosphoric acid, Puash, etc.—are made us

of by the plant in proportion to the Nitrogen stlppiy- NEE T A

ok
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; The best and most Concenlraled form of Nxtrogen at the planler's
dlsposal is Sulphate of Ammonia, -/ + ) o R :

~i, Among the chief advantages of Sulphate of Ammoma over any other
form of Nitrogenous manure on the market, are the followingt— "~ """ .

1. Sulphate of Ammonia has a higher percentage of Nitrogen than .
any other fértiliser, the ordinary Commerc:al Sulphate of Ammoma contam-

[

.'ing 206per cent. of Nitrogen. | » ;.‘ R P S

‘1

2. Pure Sulphate of Ammonia xs completely volatxhsed ou healmg ‘

thn a little Sulphate of Ammonia is placed on a red-hot iron plate and the
plate kept at red heat all the Sulphate of Ammonia will volatilise as’ a

_ white smoke, - leavmg no’ residue behind, - So adulteration of the manure -

by admixture with any other salts or substance can be easily detected

. 3. When applied to the soil - Sulphate of ' Ammonia is " very rapxdly g

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 1t happens ‘

with cther forms of concentrated nitrogenous fertilisers. '

-1- 4. Sulphate of Ammonia feeds the plant from the first and contmues ':

o do so throu ghout the whole period of growth, mstead of forcmg xt
suddenly and then leaving it without sustenance. - R

' 5. The beneficial effects of Sulphate of Ammoma are seen not only
durmg the season of application but also the succeeding crop benefits by it.

6. Sulphate of Ammonia can be stored in a dry place for any Ienglh “

of time without fear of a loss of Nitrogen. . - .« 'i,

. The quantity of Sulphate of Ammonia whlch may beapp];ed Wlthi
advantage along with Phosphates  and Potash ‘and lee if requlred, to .

prachcally all crops varies from 1§ to 2} cwt. per acre, |

" Sulphate of Ammonia should be put on the land at begmhmg of rains
or a little before it is rcqu\red by lhe plant. It may be al\o used as a top-‘:' :

dressxng for other crops, etc. . -,
- In buying fertilisers the cost of a unit cons:stmg of one.hundredth of

price per ton of the fertiliser by the percentage of the constituent. in;
question, ' To find the price of Nitrogen, we can take Slllphate of Ammonia
and Nrtrate of Soda which contam Nxtrogen only and calculaie 1he umt
value aqfollows:—- S

~ Price . Nitrogen -
‘ a " per fon, - . Percent, ,Nitrogen.
Sulphate of Ammoma Rs. 240 o0 | Rs. 12

" difference per unit of anrogen in favour of Sulphate of 1. 8d. Ammonia.
- The freight charges should also be considered, ifor, a8 much Nitrogen

can be conveyed in 10 Tons of Sulphate of Ammoma as in 13& Tons of

Nxtrate of Soda.--Capltal. -

a ton should be ascertained, such unit cost being obtained by dividing the ;

" Unit value of :
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hvery farmer who reads an agrzcultural paper knows that the esaent:al :
mbredxents which it is; neccssary ‘o restore 10 the soil. ‘as” plant food to

[N
[
v

. muke good the constltuents extracted by the ‘crops  are: prmc:pally the fol-,

.__.N;trogcn, Phusphonc acid, Potash and Lime or as they are more - .

gcnerally known in this countrya Ammoma, Phosphate of Lime and Potash._

‘-Behudeq these conshtuents, plams make use of several others, but lortu—

| ﬁrst named

reactlon of one in

' pately for agnculturxsts, the others are almost always prebent natumlly in’ :
‘ suFﬁcnent quanuly in the soil, so that the farmer need not put his hand . in .
his pocket, to buy artxﬁcnal bupphea of them, as he hab to do“w:th those :

¢ The. part whnch ea(,h mgredxent aCts in the gruwth of the plant :md the‘.
gredxcnt on another - is eaaclly known, and ‘continue to‘;f,

; [orm ‘a fruuful subject for hypothesls and uweslt;,a |on but gc:nerally

‘ speakmg th

e followmg funcuons are attributed to them :—

Nxtrogen is absolutely mdxspensa.ble and enters mlo the composxtlon of -

‘ ,‘11 the growing parts of the pl.mt. Mitis N\trc)gen ‘which gives to’ vegetable:

productu, such as cereuls, - tho=e nutritive qualmes which render them -
,jvaluabfe as nounshmcnt to man and animals.* 1t is’ Nxtro;_,en which pro=.’

3 duces thg albuminoids in hay, the flesh of animals and the cascine in milks~

It is the wanl of this comt:tuent that causes the leaves of corain a back-. .

- ward spring to be yellow, a sure mdxcalxon t :al a top dressmg of an an,uve
‘mtrogenous fertiliser is dcslmble e T

Ph0>phor1c aud is found in every part of plants, but accumulatea more jf'j

L especully in the seed 1t is also the prmcnpal constituent - in the: bone .

formation of, man and ammals, and where it is wantmg in the soil plants i

"grow feebly -and animals do not thrive, ' In some pars of Europc where__»

_the clmracter ‘of the’ sod is so grantic and 'deGcient in Phosphorxc acid, .
" both horses and catile rem.un small in stature and feeblc. “Their bones are

"so we

ak and " brittle, that they posscss no resisting power and haVe been‘

' known to break [rom a mere blow. In such dustricts the liberal use of |
o BdS!C Slag : and SuperphObphate will gradually make an enormous cha.nge.

. f“‘-

Potash i always abundml in the ash of plants, When this consti-

"tuent is deficient the plant cannot grow vigurously, . because in the absence

" of sufficient supply of Potash the green matter of the plant  is not able to

g elaborate those su
‘.jlorgans \ ! I “ 1‘

bstances whxch are mdnspensable for the formanon of new -
_Lime plays an unpurlant pant in the aoxl in causmg the decompomhon
of ammﬂ and vegetable matter, in promotmg nitrification, in rendering the
soil Potash soluble, etc- tis also utlhscd toa small extent by the plant as

By



' other mgrednents in the soil.
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plant food, but its prmcnpal advantage is morc in lhe way of nts actmn on
‘ -

Nuw, if one ur other of the (.onsutuents i3 natur.nlly ‘abundant in an
avanl.&ble condition 1n the soil, it would be waste to apply furll»er quantities
in the form of 4"'hC‘3|9 ; but ‘on the other hand, it one is defic |ent the

plant cannot make | proper usc of the others.

- The Crop is then governed hy what is 1ermed the “law of mmxmum s
‘it can “grow only upto lhe lumt of the m;,redncnt prcsent in m~mfﬁcxem
quanhty R , o

- {n this rcspect plants may be Lompared toa stone xmsnn, who with
dnﬁerent matemls, sand, lime and water, compounds mortar. But of what
use to him would be a bng heap of sand if he had no lime ? -

. In the same way a plant requires all the constituents for its 1,row!h. if

“one h present in insufficient quantity its growth is arrested when that limit-
cd quAn uy is used up, ——-Mark Laue E.xprc sd gm wltural Fournal,

@mmnu@r ao,cr wsavr Fe1en D1 par.
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CO M PLETD FERTILI SERS.

" Chemical manures (otherwise known as artifical manures or commera
: c:al fertilisers) are simply materials which contan Phosphoric acid, Nitro-
‘gen and Potash,  Comglete fertilisers confain all three of these principal
_plant food ingredients. : Most of the materi. ils, however, which go to make
up a cnmplcfe fertiliser ‘contain in themselves but pne or two of the necess
sary mg,rcdncnh Chemical manures usnally contain large amounts of
plant food as compared - wth ia:m— ard manures; and very frequently,
these plant fouds aie much tnore quuk!y av.ul‘lble lhan thcy are in farm-
yard manure. - : ; C

There are mnnmenb)e mixtures of cr mplele fertuhsers for different
crops offered for sale, and they contain varying proportions of the three
- chief ingredients of pl.mt ford, The value pf these fertilisers, however, is
stated by an analysis which simply tells h..w many pounds of Phosphoric
acid, Nitrogen and Potash are contained in 100 lbs, of the fertiliser, l'or
example, fertiliser for paddy may have the fullowmg annlysls — ‘

Available Phosphonc acnd T e = 1%,
. Nltr“ﬂen ACEL I ‘e s ven N eee 4*01
- Potash . o e e ay [

~ This nieans that 100 Ibs, ot the fertiliser contain 7 Ibs. of avall.ahle

"‘thphorxc acid, 4% ibs. of Nitrogen and 3% Ibs, of Potash., 100 Jbs. of the

best farm-yard manure contain only about § 1b, Nitrogen, } ih. Phosphoric
acid and about the same quantity of Putash as Phosphoric acid,

©+ Itis now generally conceded that the necessary constituenis needed -

‘ by the gruwmg crops are three in number as follows t—

. . Phosphoric Acid . -
A Nnrngcn, and
’ Pot ish,

) AH 'hree of these are ecsenn:d as planfs c1nno( grow wnhom them.
- No'one or two of these, even . if *mpphed in great excess, wm answer the

purpose, ; All plants must have all three mgrcdaente

The nature of the plant and the character and condnmn of the 9m| in
+ which it grows, determine rhe combinatinn of fertdiser i ingrechients needed for

a perfect growth tq. maturity and a prdfit \ble outurn, In the rational use
~ - of fertilisers, close attestion must be given to 1he nafure of the soil unon

which they are to be used since soils differ even from gne geason to another,
- dere ding gn tre preceding crops grown and what they have lgmovcd
from the sotl as well as on its original forma‘jon and ¢ ymposition.

Too much importance cannot be attached to the importance of humus, ,

4, #, d-caving v -getable ma'ter in the soil, 'Uider 1nd an climaticeondi ions

the decay of humus takes place in the soil ve ry ra idly, and for this rea«son :

. every effort shuould be made to maintain. the supply at a sauisfactory level,
, Lim~ also is very frequently deficient, acd no artificial ‘manures can
produce their full effects if lime be lackmg All these c-nddions must be .
~ carefully studied by the farmer if he wuaheq to apply fcrhlmrs to thc best -
adVantage and greatest proﬁt ‘ ‘ o o
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EIANURES AND I‘ERTILIQERS

‘ A manure or ferhhser may be reg.xrded as anythmg that wﬂl increase

the Y'eld of a crop, if added to the land; but the chief function of manures

i8 to furnish Nitrogen, Phosphoric acid and Potash, In addition to sup-.
plying these three essential elements of plant-foad, wany substances used g

as manure have a secondary function ; they serve indirectly to lncreasc the
_ crop by improving the physical or mechanical condition of the soil

" Farm-yard manure, green leaves, ashes and other bulky stuﬂs used ag -

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 {hat the water and air can enter freely .
~and thus act directly on the latent 'plant-food constituents of the soil and

make them available to the gmwmﬂ crop. The sands are rendered more

‘compact, the organic matter filling up the interspaces. In the second place, -

the addition of organic matter to soils enables them toabsorb and retain
“only water but also the available plant-food constituents ' dissolved 7
- soil water. The chicf distinction between what are known a
and what are known as fertilisers, is the diffcrence - in respeC
~ secondary function. The manure possesses the_ two function
feed the crop by supplying plant-food, the other to assist P'alnt
~ supplying organic matter which improves the physica
‘and this latter function it exerts in a marked degree;
. as arule, possesses but one, namely, that of furnishing plant fmd

It is obvious, therefore, that any substance which mntams Nitrogen’

while the {ertiliser,

L

thphonc acid or Potash may serve as a direct manure, 81d any substance .

. which contains no plant food, but which possesses ihe power of improving
| the physlca] character of soils, may -also serve ag a MAnure, thongh the one
effect is quite distinct from the other, The first adds plant food to the 50‘1

' the Othershelps to make the 1atent plant-food in the soil avallable. ‘
Dy

! A |

Ny Geper, |

the oneto -
growth by |
1 character of soils
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\Vhen CYDpS raxsed Wllh [ertlhsers C()nt,,unmo Nﬂropgn, PhOaphOl ic aud :

e imd Potash are removed, the! C‘thllbtloﬂ of -the soii 13 in, proportion to the

: ‘:unanutlcfa of thesc removed over ‘and above the qudntmes which have been
~ added in the fertiliser 3 ‘whereas, in the other. case, when bulky manure | -

~*_poor in plant-food is used, the exhaushon is meaaund by the amount of the -
" addition of only indirect manures has a' tendeney - to rapidly reduce the
o ;fert:hty of soils of low natuml stfellgth or those thatdo not possess large
" stores of plant-food constitlients ; whereas, un ::0115 ~that are . rich in the
o fertility elementb, the indirect manuring may’ result ‘in an increased yield -

."“fl‘.for ‘sume llme, il‘mugh uiumately the ~soil_will become exhausted—--xf not -
o complc‘tely, to such ddegaee 4: 10 rende: mxther (.t‘opplng by thls m;thod ‘, :

| ‘:unprontable e H e L
L The above c.malderahons clearly pomt to the necess;ty Ior the Use of on

“;w artxﬁcnal manures. The cultxvatlon i this country# was all along with- G

manures rich in organic matter but pnor in plant-food. Hence croppmg” :
"' with the above ‘manuies s not’ proﬁtable. The introduction of artificial

g manun.s neh in plant-tood is sure to render eroppmg promﬁble RS :

1
-

.‘ﬁ‘ - d( I‘ *
w@a;a;@r_gm a_a/mas@m. ]

§ \\ g . ) T i
9"@ mrr'@?@ g/@&uu@ﬁ@m @wr@l_.@ Igé\)#@&@& @&rrssu

o ‘u(Du: &Ia;@sm BTST TGS HDWH esdger.

J/UUL;.G‘ @mrs@m -aura@m) mm__xrgm, ,u:ramumﬁa %en?g..,

.::\:‘ GLJFL...IT&# @mm&%ﬂ uug@é,@ e amwairs - Beitis g (ym@u (5.5 G .;v‘{

“vf"j?@@ﬁﬂ@ fav arxra:@sserr ‘qmmam‘?m_/m@u @Mﬁfﬁlu lwav@aaamﬂ.‘

ﬁm,ﬁ@p@# G"ar,a;g;y rgwg,@m awauurrau avar;m,&u;w sQ@gQ @.g:u .

qmmru:zrtu @&/rasauu@u: Qa«r@p 67@, &Mwum), ﬁmsp (gzga@u
',,@55.-;” @a)ﬁ.@ar eruau.msu ‘argans ol SFapiori) c@@;s@ Gmuzuas,.
a8 ﬁ_g‘umamm. ‘ G’w;oaimn... EI&:@&G’IF rﬁw,s,a;.sar v ar mm;m(, :

i ﬁ@&@ G)amw,arr@ .q/s,s EI«%@&W‘H@)!WGH‘ i mmﬁ_@av uuﬁ?@mrw,‘

3""‘,5 mm...lfz%“’l u:ramurnﬂa ‘ga&u‘, Qum_.rm.;. ,@mws@,m msrrm(_.\j
e .'uuﬂ@aﬂrmrr@m/v“n R @ren® dpuris SrQuigen LB .
: b‘:‘"@p.ﬂo | GP;’“"”“Q’ @8N a_avrsrr @m’@,ﬁu Qe g - rﬁa),a,@m crvmurrsu ne

:“‘i;bf“;"mmﬁw,ﬂi ﬁ@ﬂgﬁ Qa:lu@‘mg.‘ J[,afrﬁugﬂ, Gmn.ou @at._tq_aurrar saf

‘ w“’"; ﬁamm?,r,‘ g;/rp‘m} @,ﬁm‘iumwam PETICLE STITOT LTS LQJ\DQI“:
uae‘zma) &yﬂaﬁw waben ‘@W,ﬁfﬁuwm’@ ‘@m‘_‘

‘:;";::‘(.LDP &.Wueu(r.ar @fs,@/ﬁu ﬁlw.ﬁlmﬂw‘ @5‘”““51'—‘”» MW“?’P@’!W"

: plant-food constituenis removed in the crop. It is clear, therefcre, that the =



' uﬁ@mq Fhpasw s>Ism uﬂ@mwn’?mpw

¥

fa&rru;m G’awra@arpm, rovries wgisQert QETETLTEN @

:apacar@eu Dwsse &5 meadn n.mmura@mﬁ

. of its nutritive principles, Nmo;,cn. Phosphate and Potash.

"0 In tleld practlce with farm crop the caseis somewha
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: I‘ERTILISI:RS IN HURI‘I CULTURE.

o T he cultivation of vegetables and ﬂuwc.rs, which requires on the part
- of the g growers continual care and study, has not derived so much benefit a9

it should from the regul«tr employmmt ol modern fertilisers, and yet it HJ“"
this kind of intensive cuitivation,” in which “the soil gets no rest, that coutl
-get most profit from the scienufic use of concentrated plant-foods:.
~crups of vegetable and flowers, fullowing ™ quick Succemon, drain the soil
The fertility of
; the soil is usually maintained by’ 4pphut|ons uf stable manurt
. kind of manure is getting dearer and dearer every year and it composition
-i8 not ideal for the purpose, as it does notcontain sufficient Phosphate in
P’OP‘“‘“)" to its Nitrogen and Powsh. A ton of such manure . contains
. about 11 1bs, of Nitiogen, 10 ibs. of Potash and nnly 6 1bs. of Phosphoric
“acid, so that to supply the suil with a sufficicney of the latter ingredient it
18 necessary to apply a large dressing yelding more expcnswe lerogcn

“and Polash than in required.
t d ferent, htcauae

crops’ are grown in a rotation system, by which the spccxal requlrements of
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1 the cmps ,
g ot want, the foliowing crop has ‘a peculiar need for;- but jin horucultuxe

i 1he year.

‘ lead to the beat results o o
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for dlfferent kmds of pl mt fuod is utxhsed and what one crop does

© the cemand of lhc planls is lﬂcessaﬂt for all the plan.-foods thtOnghout !

| We would not su;.gest that lhe value of ﬂle ‘stable manure should be
. dlsregdrded ¢ it should furm the basls of ‘the Sybtem, but its use can’ be re--

: stnctcd with advama;)e aﬂd bupplemented by the addition of quar\tmea whlch
contam in a concentraled form the princ ipal plant fuods, and possess the 7 ‘

adva.ntage of hemg easy, to handle,’ enablmg the grower to apply just’ ‘the .

3“; respective amounts of 4vaalable Nltmgen, thphdte and Potaah that wnll

‘_,The {,rower, who makes a Careful study of hxs busmess and avalls ‘;’V"
: :‘hxm‘self of the discoveries of chemical science, knows prctty well how much -
of eJ,ch plant- -food, 'is req: nired by the partlcular kind of plant he is cultl-‘
“vating. Should the plants lovk fecblc, -with’ lcaves of, a yeliow tmge, ke -
“knows how 10 b“l‘nl.lldte the gruwlh and_he is also awm. that 1n urder to
gcl goud bluoms, and choice fruit, the plant. must have a sufﬁc:ent supply

- of Phospha\e and Potabh obtained so convemently in the !orms of Supcr- :
phoqphate of Baalc Sag and Po! ash salts, S R s ;,
Peruwan guc;no is an |deal fLrtlllbel‘ for garden uses, bemg concentrato .

ed m form and comammg d“ the requmte plant- food. it g

‘_‘}4“ L lt may be added that, ' while the enlerpnamg {,ardener will.not faﬁ to ki
" make ube of Icruhsers, he ahould also be careful to limit their empluymeut
' ‘ to the needs of the case. A common fault is 10 apply quantxhes unneces‘ L

sauly lnrge, mvolvmg waste and someumcs dmng more harm than good —
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o gras*» they were fed < n.
" "of haaling grass loni. distances from the fields to the- cattle pens, 'and back -

at again from the pens-to the fields, is a more th .n doubtful proceeding. The
" same ¢nd could probably be obtained at less cost by incorporating SUCh? :
Lo matenal wnh thc so,l in sztu by means of modem methods of CUI(watlomr g

“results obt

ey
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SU\IE PRORLE’VI‘% lN MANURING

‘ BYR S (‘UNLth,B Sc. (EpIN.) FRASE ETC. - A

\ Read before the Couva District - Agricultural Soc:ety on 191h Aug 14 iy
History of Manurmg—(conrluded) gkl o

R S ‘,-{; “MANURES." e *”~ e :

As prevxous]v Sfdte’d a manure is eomethmg added to a sotl to main-.

L N P

*tain or restore. its fertility, Many substances from time’ unmemor'al ‘have, :

“heen used for this purpose, among the oldest 'md most genemllv used of

' which have been the solid and liquid excrement of vartous kinds of farm .
' stock and, in the West . Indies, commonly krown as ‘pen’ manure.’ There :
‘ " are probab!y no records of how, or by whom, . its . value in this respect - uabj :
UL first dlSCﬂVered but it has been. in use fora verv lorg ﬂme and rmhﬂy LT
o hecauﬂe it ig capable, in pmt at Ioast,” of preducing the de\:red results,  In
! 1 early times, the prmrmlee underlvmg ita action were, of course, not under- ;
L stood ; nor, the i'eaﬁon “why, although generally bemhcna],, it sometimes’ R
' failed to produce the result expected of it jor only did so imperfectly. Now, =
thanks to the development of modern' science, we are in. a much better
. position 1o explain these - things, but - we have much to le"u'n Judged from .
- a purely chemic1] sland; -point, the value of this malerial is not great; an .
‘+ ordinary sample conlammg perhaps 10 Ibs, of Nitr. xgcn and 5 Ibs. each of
Phnsphono acid and, Potash per ton, all of which can be bought for ' from
o § 200 to $ 3001 in the form of a mixed fertiliser. - But be-ides this apparent -
l‘f‘ 'value, pen manure and all sifnilar or ganic. matvnals crmtam large quanti~ .
i ties of humuc: fnrmmg ,matcml which 15 recessary | 1o the fertility of alf |
"+ goils ; and, in addition, recent develnpments in bactmology would seem to '
' indicate that its nse tends to keep up the supply of the most valuable strains
“of mlcro-orgamc lsfe in’ the soil, which we’ know -to be a matter of "

great imporfance. . At the same time, this maternal excellent though itis,
is sometimes misused. It is always bulky and expenqlve ‘to handle and

! apply and the cost of producing “and applying it ‘may be more than the‘

aining are worth, or it may be possible to produce these results in. ‘
a cheaper Way- “Alse, its real value varies- considerably  with the . methods

employe din produC‘"g and “sto ring 'it, By - 1mpmper bandling, it may' '

" ‘become practhUY valueless before it is ever applied to the . land. Agam, '
" the food of the: animals prodUCmg it, ‘and the chancter of the htter em-
vy ployed, have ‘much to. do with the reeu]lmg V“I“"' There is no \t\wdence -
o g},ow that the manur(‘ from grass-fed stock is more valuable than the

Theref re, the heavy expenses sometxmes incurred, .



u ,scxmmc _munmcs, EE )

i

Othcr ob;ectmns cnu!d he cnted, yet wnh all thcsc, it is an extremely valu-

‘ ahle material when handled with dlscmhon. : ST
" Before leving the subject of organic’ manures, - let s not forget the
many forms of green dressing - available now-a:days. Their number is

so large that there is almest no excuse for failure fo take advantage of the

 principles underlying such, In these crops; when intlligently used, we
- have a very valuahle subsutuie for pen minure where such is ton NPC"“"W

_ or unavailable in suthicient q'lantmcs. By their m-ans large amounis of

- Humus ar d Nitrogen may be added to the sml if well applned wnh PhOS'

phatm P.:tash and L|me. e " I :-f\:n ;

0! N " b

Perhaps thers are few dev el pmrntq in m(dern agruclemre more in

twdrnca to-day than - that of the mod.- rn fertiliser indus'Ty, concerned in

" the preparation, nle and apphcatum to the land, of the vast btorcs of P"*“t':
", food gathered together for our benefit by a far-secing medence. Yet, we

‘are by no means o:iginal in our realisation of the economic value of “such
rources of supplv. We know that the Tucas of P. ru recognised the value of
the guano dcpoan inthe Is'es of the Pacific, and protected the same by very

smngrm laws. Alro other na‘ions of antig-ity were nat ignorant of the

manurial value of certain substinces known to the m; but it semained for

- Liebig and his followers to give the stimulus ‘necessary for the devclop:

" ment of this phase of mode-rn agricultaral practice, and the man who fails”

* to make intelligent uce of the knowledge thus placed within his reach, is
equally standing in the light of his bwn progress,. as he who refuses’.to

- bencit by the w rk of the plant-reading specmhat, ur- the mpmous

" the sme as that already in the soil, or th.at enntained in - pen manure and .

‘such w th pr fit, we must do o intelligently.,
- commerctal furtilisers are nothing more nor less than plant-food, and if the

’ mechamsm of mo-lern farm 1mpl;mcms.

" We cannot al this hmc enter inta a long dl«cnssxon of the mmy aterials

- used to-day and sold on the markels of the world as a source of plant- -foad,

as »ych would tike entirely too long a time. - Suffice it to say that science
has taught us that among the many r:lements necessary for pl ant growth,

and derived from the soil by the crop, “there are only three, viz., Nitrogen,
PhOsphmu, acid and Potash, that need concern nsin practice ; with the
additiofi, sometin-es, of Lime. Each of these can be obtained s the form of
several different materials from which we must sclect thawe suitable to our

conditions, and apply them in such quantities, and in such proportions, as -
the necessities of each case may warrant, It must not be imagined that

the plant-tond in such materials is in any scnse “artificial,” for iPis exactly

simila substances—only in a more concentrated form—Dbut if we would use
{1 must be rem:mbered that

plant is prevented from exetcising its normal functions of gathering fo.d
matarial by means of nlu rool system, either through the deficient develop-

,

"“:'i, , ',w’glf‘u g_‘lm.,_‘.‘ AR . ;

ment of such due to unfavourable condltlons,or, if the leaf area 1s dlmmxsh-
_ed by reason of excessive shade, disease or other unnatural condition, no
amount of plant-food wxll make up for these deﬁuencnes. In other words
it is not sufficient to place plant-food within reach of a - plant, but it must
. be Surrounded by that enwronmem which will enable it to feed 1tse1f ‘and
just in proporlloﬂ as that, 1&. done Wnll 5flcce95 attend our e(’fortq tu mcrease

i b . i l B
growth NER g S G ‘
. 'The modern mdustry nf the manufacture of comrnerual fertnhsers Jlas

* now reached such a stage (of development,’ that vast. capntal ‘and, the best
" SClenhﬁC knnwledge, are engaged in the manufacture of the many ‘braids
"of “manure”, sunable for use under almost every condltxon ‘of soil,
climate and crop. - Whether the agrxcultumst should purchase such’ or
obtam the raw matenals and do his owui nuxmg of matenals to su:t his. soil
“and cros, will dépend on local condntmns, and must be decided in each case
! 4fter carefal considerition of the puints involved.” In the West &ndles the’

"1, Tatter process will, in most cases, be found {o be the most proﬁtable and m

3
!

; g()rue instances it is the on’ 'y «ne possible. s S T
' Before obsmg this paper, let us conmder the achon ot lee on the smls

Casitis prob ibly true of Trmldad as e sewhere, that Lime is being used "in
many cases w:thout a clear understandmg of “its effects on the soil ; .or of
_when it hhould be used and when it should not, When 100 Ibs. of hmestone

‘ are bumed 44 Ibs. of carbon dioxide gas are driven off by heaf, and 56 tbs. of
qu:ckhme (calclunz‘ oxide) remain. . In slakmg with. water, these: 56 1bs. of
qmckhme take up 18 Jbs. of water and become 74 lbs.. of water-slaked or
" hydrated lime, When water-slaked lime is left exposed to the air' it gradu-

ally reabsorbs carbon dioxide and after a considerable time reverts to the

: original compound or corbonate of lime, but air-slaked lime, 'as generally

r nnderstood, is xeally a mixture of that and waler-slaked or hydrated lime. "
, ' Burning, vmter-—slakmg, or axr—slakmg does not change the amount of
Calclum present in the original 100 lbs. or the power to neutrahse acids.
© Therefore 100 Ibs, of limestone rock equals 56 lhs. qu¥cklime, 74 Ibs.of water-
{ ( slaked lime or 90 to 190 Ibs, ‘of air-slaked lime, so far as acid- -neutralising
 power is concemed but they are not equal in other wayq. Limestone rock,
< air slaked lime or Carbonate of hme, are not corrosive, and do not dlSSOIVE
i goil orgamc ‘matter,. or expcl ammonia from ammomum salts. Water—alaked
" lime is corrosive toa certain extent, and dissolves sod orgamc matter and
" w111 drive off amrnoma where present;’” Qulckhme is corrosive and. " caustic -
in its action, and Awenluates all the reactions of water-slak(d lime and is'
thc most active form in hberatmg min.ral plant food, as Phosphates and
potash from their combxmtluns in the soil. L P
' Lime is one of the ten necessary elements of plant growth but 1t is .
saldom necessary {0 apply it for that reason, as most soils contain sufﬁcxent
! of the needs “of the plant, ' In practu,al‘ agriculture, its action  is chiefly - ’

Loq o



% ~ SCIENTIFIC ‘MANURING. ',

cnncerned with the control of soil acidity and bacterial acfivity, and fhe're-‘
~ fore the 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 wt-ich is the one effect above  all others which jushhes its -

use. The mere application of Lime cannot materially enrich the soil, The

other side of the question is its destructive and exhaustive action, W which may
become extremely bad if carried to excess. It is a process of fncreasing the -
~availability { of the plant-foo in the soil, especially the Nitcogen, s0 that .

- such may be more easily and quickly used up or lost by leaching the

extent of such action depending of course, on the amount and kind of Lime -

applied, the character of the soil, etc. There are extremely few cascs in

" which it is good practice to use Lime except in connection with other treats -
- ment, It should be clearly understood that these two effects of Lime ar®

‘operative at the same time and that the question of which shall become

dominant is a matter of soil management, The use of the milder forms in .
‘connection with leguminous crops or pen manure, will, cause the ¢ anstruc-

" tive effect to be dominant, and the destructive effect will be so sh;,l { us to
be almost negligible, but the use of caustic hme, especially if lcgumes and
pen manure are neglected, may give rise to serious results.-—Pracudm"S of
- the Agncultural Society of Trxmdud and Tobago, :
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FERTILISERS AND SOIL FERTILITY,

. ‘Fertilisers have a definite place in céonomic soil managcmcl;t. “aTheir

use is well established and the tesulls that they produce are becoming

generally understond in e:very's'ae.«:‘linn ol this 'conntry. Fertilisers are plant- -

f?ods in available and concentrated form, and contain ingredients commer=
cially known as Ammonia, Phosphoric acid and Potash, These are the three
constituents of plant-food most readily exhausted in the soil, Each has a
definite work to perform in plant growth, Nitrogen or Ammonia causs
f;uick and vigorous growth ot salk or stem, Phosphoric acid hastens ripeﬁ“
ing and he'ps to fill the grain or fruil, wlule Potash s{r"e_nuthens the straw
or stalk and helps to fill out the grain and fruit. " ’

- The use of a feriiliser coutaining all of the essential constituents bf
plant-food gives best all-round results under average condition:; Vaiious
soils differ in their plant-food needs, and observaticn of previous crop indi-
cations, combined with a knowledge of how the s0:l has been treated in the

past, should be used as a basis for dete.-rmining what proportion of the plant-

food ingredients is best for both soil and crop. S
Low and decreasing yields, spiadly ‘growth ‘of stalk; low quality of

products; siall, pale, insipid fruit; poorly filled kernels of wheal, and large

ears of unsound corn are amoag the crop indications of the need of ferlilis

sers.  If the tendency of the suil is lo produce too much stalk growth, &

i1 b .
festiliser which carries a small amount of "available Nitrogen and a liber]

amount of Phosphoric acid and Potash should be used. If stalk or straw 8

poor and too weak (o stand storms, then a complete fertitiser high i0 Nitro-
gen and Potash should be used.” If the crops of previous scasons have not
matured early enough, a fertiliser high in Fhosphoric acid should be chosens

Each type of crop requires characteristic proporlions of plant-food for

best results. A corn crop, for instance, is usualiy grown more for ears

than for s.talk. Ear corn or other grain takes up over 60 por cent. - of the
Phesphoric acid required by the plant ; heace the growing of any grain crop
makes a heavy draft on this plant-food which must be met by a gencrous

supply of Phosphoric acid, Hay crops ‘are harvested for stalk, stem or leaf

| growth and need much Nitrogen. The supply in the soil must be supple-

[}
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mented'if the productivity is to be iﬂztintaiﬁed. HSoil conditions that- are
. essential to the best results froxfp fertilisers may - be obtained by rotation of
" crops, wherein legumes are grown periodically, ploughing under green

" manure, applying strawy barn ; manure and correcting ' the acidity of the

oy 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 the elements are unavaila®

- of given capacity,

" ble or slowly available, and requ‘ire‘the asgistancg 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 manufacturers of all kinds of:merch:’;.'udiSS find that with a factory -
certain expenses are the same whether the. factory, is

" operated in full or only during part time, . These. * overhead” expenses

\’,include rent, su : . :
\With a small production, the total overhead charges per unitare large: -

' With grealer prodqction\theéame overhead charges cover a greater number
" of units and decrease in amount per unit, ‘“The same is true ‘on the farm
. where the overhead expenses per ‘bushel decrease as the yields increase )

pervision,  interest on ‘money  invested, taxes, repairs, etc.: .

until a limit much lower than ordinarily found is reached. -The manufac-

. turer believes in efficiency, because it enables him {0 produce his-articles of
" merchandise at lower cost. . The farmer who applies efficient methods to his

ing, fertilisers have a place there and justify their proper u
 ing profits in better crops of early maturity and high quality, and by leaving
_the soil in better condition for succeeding Crops. S TR

U likely to suit your conditions.

farming operations and soil management is a

consit ‘
. requirements.
" bag some charact.

" up for the soil de

" to which it is o be applied. . :
~is most profitab
" settled by yoursel
an ur;ferlilnséd st

ble to produce his crops at less
‘No matter what kiod of farm- -

per bushel and in greater quantity per acre. o
sage by return~

"+ Two fundamental facts should be keptin mind when buying fertilisers- -
first, that each type of soil hias a characteristic supply of the three essential .-
ituents of plant food, and second, that each crop has special plant-food
This may be slated in another way, namely, that each soil -

ficiencies, and to provide for the special needs of the crop

No one can tell accurately just what analysis
Je to use on your 'soil’ for any definite crop. . It must be
f on your own farm, . The proper thing to do is to leave
p in the field, after having selected the analysis mos;
" Obsgfvg the growth of youf ~crop carefully,
measure the difference in yield and note the differen-
ised and the unfertilised areas. ¥ anyk‘" ;

L o T

and, at harvesl 'lime,” :
ces in quality - between the fertil

-

rstic weaknesses and each crop needs particular treatment . -
" for best results,  Cho- s¢ the fertiliser that appears to be best suited to make ‘
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characteristic weakness shows up on fhe fertxhsed portion, change the analy
in accordance with the indications which you observe. '
Compare the management of your soil to the management of your
orchard, your dairy herd or any other part of yourifarming opcrahon&
orchard may be kept alive and made. to produce fruit without spraying,
but all ¢ rchardists agree that spraying brings better profits. A dairy ctow
will produce milk when fed on shock corn; but she will make a far better
record if fed on silage,. clover hay, ‘cofon<eed meal and some other
concentrate in connection with corn, Likewise you can grow a crop without,
fertdlisers, but experiencs proves that the use of commercml fe mhsere will
return increased yiclds of better quality and earlier maturity.
The basis of all pofitable agriculture is fertility.  Th
farmers in general in the New England, Eastern, Sowhern as well #s the
Middle West States, proves that the judicious use of commercal fertilisers
is the key to rational, business-like, piofitahle farming, The '"L(‘“"C feals

in producing food from the soil accomplished by the embattled nations of
Europe became possible solely be cause they have learnt to appreua'f' and
understand the value of available pl.mt-tood. History again confirms th‘e
statement that available plant-food, along with proper soil tillage, 18
fundamental and brings the largest farm profits.—American Fertiliser.
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sodieir : JI@'GQ” Sﬁﬁ”@ﬂé} é@ "@LDG.\)IUJL._J;.'/’@GE@ ! d/vm_.l_.jl Potassium—by constant cropping become used up and thus more or less

\ . . A i ) e et 1R . \ ssentials of plant
JOy 211 A B GR T Yrar of i efsGrisens. sfurag - deficient in the soil 11 an available form.  These are the esseatials o ph
: : food with which the plants have to be fed. {tis orly when they are thus

| :”r@w Ljfu? uggmwm ;ﬁg.aﬁfjr;_@@u. Lfma&ws@s:rm@tf me-ts " ted that they. can utilise the other foods that are in the air and .w.lter and
e ’5 - 6:"-‘9‘5- 5”{‘@ : UW@UE-@LD o Prap ST BB that they can thrive. Of these three constituents, Nitrogen is estim ded and
Gss Q@aﬂﬁm‘ T LLh ‘“"4” Basoor Qe & o pi@Es par. valued as such, Phosphorus is estimated as Phosphoric acid and Potassium

- ‘ N T '1 ] R R - as Potash, and these Nitrogen, Phosphoric acid and Potash comprise what
| | o Sy ‘ is commonly called manure or fertiliser. The value of a fertiiser or manure
is est.mated chiefly by the amount of these three essential ingredients.
. Lime is very often considered as the fourth essential, but it is frequently
used to correct a Physical or Chemical defect and not to furnish it as plant

- PLANT FOODS, MANURES AND FERTILISERS.

-

Plants, as well as animals, 'require“food‘fof; their_ growth’ and food proper ; most soils contain enough lime to teed the plants growing
development. _The more we feed and fake carc of our caltle and sheep upon them. In other words, lime is used for indirect rather than direct
the better they grow and the more useful the: . 5 -

- . : they .are to us. In the same purposes. ) _ L
. Way, if our crops ate fed properly, they will grow well and give us a Plants must have proper proportions of.Nltmgen, Ph(,)-\;l):o?cuaadﬁm-d
~ prohtable outturn. - The crops should be supplied with such { : as they Potash. If the supply of any one be lacking, the crop yic alls off n

“proportion. No excess of any one of these can compensate for the lack of
any other, but different plants have widely different needs, and the proper
proportions of these three essentials depend on the crop grown. Each one
has a separate and distinct function 10 plant growth. Nitrogen  simulates
growth, promoting the formation of leaves. Polash helps the formation of
sugar, starch and iruit pulp. Phosphoric acid hastens ripening and increas-
es the yield of grain and secd. These three must all be present in sufficient
quantity and in a form available for ait crops. . . . ’

FPlants obtain their food eatirely in a soluble form; therefore the
Nitrogen, Phosphoric acid and Potash supplied in manures and  fertilisers
must be in such furms as to 1eadily dissolve in the soil water,

cannot obtain for. themselves from the air and water. . They may some-

. times ﬁnd these in the soil just as caitle tnay find their food in a rich

pasture.  But in most soils, especially when they are constantly cultivated
some of the food materials of plants are very scarce, and they must be ft:d' )
with these essentials, We feed them by manuiing « r feriilising, Manuring
 orfértuising is thus, briefly, the process of teeding plants, S
¥ What are plaat-foods and which ,of them have 10 be supplied in ‘.

“manures or fertilisers ? S T ' S

At one time plants were supposed,” like animals, to dive'on organic “
watler, This was the well-known Humus thesry. < Neither the Humus theory

:;)rp:l.:;tla‘:;:i:)n:ml vlhveory was safxsfactory‘as nei(hf:g' of thgm .fglly explain . For instance, Fhosphoric acid in crude phosphate rocks, Nil'nogcn in
P Chemistry b vrevealed .to us that otant life" P - 'ceﬂrrtainl hoofs and horns, Polash in felspar and other natural rocks, are all insoluble
chemical substances or elements, Th'er:;l ari éboutlti defp e:ds fma’ : é‘)“"" in form™ 3'_‘d’ "3 n E“" o fb“f‘d“’t»v rosen 'thercf""ﬁ e N _Pla‘.’t'
Carbon, Hydrogén. Oxygen, Nitrogen, Phosphorus nS?.lltht\{:']t ';025“‘-‘“3: Phosphoti amf ::n b“P‘?rpt;m&:;‘f" ‘ g*;“;;en N N:;ah':' o botash
A’Calcium, Magnesium and Iron, | °. ¢ - K < p ’ S yand Sylphatco mo-ma,. O Dy phate and- urut.c o Potafh and
% ! : . . . c in Kaimt, are all readily soluble in form and are immediilely available to
Cgrbon, which is at least half the d ry matter of the plant, ‘is Iwholly the plant. Thus the manures and ferulisers applied should contain plant

ot Fderm?d from the Carbonic acid of the air. Hydrogen and Oxygen, which foods not only in sutficieat quanti.ies but in such relative proportions and
- Conctitute most of the remainder, are from water. Nitroger, which is abqut. chemical conditions as are best suited for each crop. - CT
72 per cgnt. of the dry matter, Phosphorus, Sulphur, Potassium, Calcium, ‘ ’ :

‘Mag.ne;smm gnd a litde Iron, .which are found in the ashes of plants, are

obtained f.ron; the soil. Of these seven elements derived from the soil, “the; .
- So-il' gontains Sulphur, M.agnesivm, and Iron in such abundance as to make I

th'ﬂf application unnecessaty, Mogt soils confain Calcium as Carbonate pf ‘

lime.  The r ema??i.“g three, Kowever—Nitrogen, PRosphorus and

eyt
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The fuullsmg umstltuenh Nﬂrogen, thphonc aCld and Potaah ;i

“‘f;_, behave differently under the influence of an excess of rain. - Phosphoric
. acxd 1s not liable to be washed down in the soil beyond the reach of plants)
" as it i¢ retained hy the soil particles in varicus combinations. = Similarly

with Potash, it i8 pre»ent in a form : which protects it from the danger of
“draining out of the soil. : FOFtu"a‘ely the soil possesses | certain properties
which enable it {0 retain the snpplies of Phosphorxc acid and Potash 1n the

" layers of earth to which the roots of the ‘crops. penetra.te We have not -
- therefore, to fear in times of gxcess “of ‘rain, ‘that any supphes of these .
constituents placed in the soil in autumn or winter will be lost or seriously
i, dimin.shed in their ft rtihsing value. h.r the sprmg crOps It is, however,
different with Nitrc gen. All cullivated crops with the exception of those
o belo*‘g.,mg to the famuly of the ledumlnosw which are. capable of drawing .
1heu supgly direct from the atmosphere, assimilate their Nltrogenous ele-
‘ meat ‘{n the shape of Nitrates, which are formed in the soil or  introduced
~into it by manures such as Nitrate of Soda, Sulphate of Ammponia, efc, In
. order to become available for plant-food the N itrogen uf organic - manures,
i such as farm yard manures, dried blood, hoofa and bone- meal, bones, etc. :
'imusi ﬁrst be Subjected to . du,ompouhon m the soil, whxch converts the ‘
- orgmic SUbstdnLes to 'Ni mc acid by the pruu:Se. known as Nit: 1ﬁcauon B
Any am,ncy whu,h hmdcrs this beneficient process acts mjunously on the
fermny of the soil:* Exgess of moisture and a Jow_ temperature act in- this
i way When the soil is saiur‘ted w1lh water the air cannot pemh ate 1t and
mtr:ﬁcatlon is 1mpeded but the mjunous eﬂ'ect of the combmed rains and
N Cold is not limited to this pmnt but is exerc;sed ina btl" grea(er degree by
U washmg down mta the subsml the Nnute “which may have ‘been formed -
and thus depnvmg the crops of this valuable consmuent It is very
3 necesqary, after wet “eather, to make’ good (h!b lo~s cf Nntrogen by the :
o apphcahon ofa frcah avaxlable supply, 'md for this purpose a small quantity -
- of concentrated N 1trogenou; fertnln:ers xs especml y advanta;,eous—-—lnd;an.
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| FERTILISER EXPERIMEN

i

" The following fertiliser experiments conducted at the Pennsylvania -
experiment station shouid " interest our readers. These experiments have

. been running fot 30 years, “although the results given here are those of the
first 25 'years of  these experiments. The atea coverrd is about 18 acres. . -

' These are divided into 4 blocks and the blocks are agnin divided into 36

" plotg each, so that there are 4 blocks of 36 plots cach.. The crops caltivated:
. are paddy, maize, wheat and gras?, the grass bgmg mjxed legume, -1 i

Different fei tiliser treatment hias been given 10 the several plofs in each -
block. There are some plots about 8 in each of these blucks, that have had |

h nothing whatever added during the last 30 vears and they show it to-day,

* These plots represent very clearly run down limestcne soils.”  There. are.

- other plots in that biock that show scmething entirely different and those

" are the ones to which particular attention should be directed. .-

o acid i .
" acid in the Jast & years is 31 per cent, .

: " the complete fertiliser CUJ; y

- gass ﬁe&zfgfgpﬁfdv:t (he same rates mentioned m the beginning, that is,
- Wik Gat

. 48 Ibs, of Phosphoric a¢id

Effect of fertiliser ingredients applied singly — The,

" average value of the products from the plots thal received "no treatment

whatever curing the 25 years is Rs. 64,  Where Phosphori¢ acid has beea -

. applied alone at the rate of 48 Ibs. per acre, that is, 48 Ibs. of Phosphurc *
. acid which would be over 300 Ibs. of 14 per cent. Superphosphate, the
-, average value of the product is ‘Rs 72.  Where Potash is applied alone at .
i the rate of 100 lbs. per acre the average value of the product is Rs. 60.:
. Where Nitrogen has been applied-alone at the rale of 24 lbs. per acre - the
. average value of the product is Rs. 58, It will be obscrved that where
- Potash is applied alone and where Nitrogen is applicd alone there is no
. increase in the value of the product over the plot that received no  treat-
. ment; there isin fact a small decrea.e, but the difference is no greater’
‘:+ than could be: accounted for ! by the ordinary soil  variaiions, . Where |
- Phosphoric acia is applied alone, on the other hand, there is a considerable .
v . ‘increase in the value of the product, showing the need for Phosphoric-acid.
" In the early years of the experim:nt the necd for Phosphoric acid was not .

nearly so much, but, as time passed, the: deficiency in Phosphoric ‘acid
has become more and more appareat.  Taking the 25 years which tliese
fipures represent the. dverage increase due to the application of Phosph >ric
s 14 per cent,, while the increase due to the application of Phosphoric .

o . gffect in in8redients applied in combination ;;’;uév;,,g‘ -
" Observed the eff
.. next step will b2

"+ each other as €O
o+ with the use of C

. nothing is - applie the value of the product is Rs. 84, - Where Phosphoric

‘ "“‘zggzt;gr;;}:ggzn'me applied the value of the product is Rs. 80. Where

act of these' various ingredicnis whien applicd siogly, the
to observe the effcct when apphed in combination with
mpared with the no treatinent proposition and as compared
of complete fertilisers. The value of the product where
o the land is* Rs, 63. - Where Phosphonc acid and

h arc applied the value of the product is Rs. :4. Where
taimng Phosphenic acid, Nitrogen and Potash
{ the pruauce is Rs. 91.. This complete fertiliser

Nitrogen and Potas

94 1bs, of Nitrogen and lop‘lbs, «f Potash,

W
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1,4\ pignificant fact :—The most signiﬁca'nt fact brought'ou{ by;
these Agures is that for 25 years the fer tility of the soit has been ur.sintamCd; N

by the Phosphoric acid anq Potash,  Where Nitrogen and »I’O‘aﬁhté":i  # gLy Qris ’_196\’{55,@?37 VBLWIRTD e g QI as BegBar -
applied alfme, fhcrc Was o increase in (he value of the | roduct, 3l?d wher | ‘ 'a,@@,rm;;mpaﬁu__ Sva VL Lb- @m/ﬂ’aqalmw CplBpg @as BsHuUT
lv}'ws‘.)hnnc acid Was applied alone, there was a considorable inCrease. e P L &ug&j@l_,. S apué Rits g, gy 6
Where Phosp! oric acid and  Potash were applied together, we get a0, urdé gl ol B Q?ufn._@ e &y Qs Bevg Do mevew | erUL -
incroase in the value of 1he product consid rably above that given by: ! B g PSS D 2. @,5@5"5"’&5@_‘ “”‘“’“’”ﬁ‘* Gl Csamaduary
Phosphoric acid slone, In other words, Potash did nol give thos¢ results DsfBpp. ‘@uuri”mmuﬂm‘ HIrou »Sflw,s.@.w SWé@  urewurié
until a sullicicacy of Phosphoric acid had been a, plied. The same m{ng .gef‘&;,m_m!mma{ @ﬂas.mmhuir uﬂ@mg}gm AmBE S0lyg gis Gar ey
8 true when Phosphorie aéid is applied in connection with Nitrogen, wmh_”' Q”"?“m%? S fswris 'G"ﬁa-’wué, OraL. HBIas, pan 2o e
when Nitrogen and  Potash are applied  without pPhosphoric - acid,  (here 13 . ayamss{ﬁs}: ly-scg 14 an?;ﬁ(yﬁw- ewp 5-5::@&.;.&5.:@‘:?@4 - 1U0-4¢5 31
' no increase shown in the value of the product, Where the Cl?mp]r-'@ fertlh-‘SCT? ﬁg"@m bt ’mwuﬂﬁ?mﬁﬂ'@ L R R ESC LS
is applied, we gt the largest value of the product. . . i;’ R 5”'—-‘@‘5{53—‘“‘)(’%"‘2 o &)&g Q;U?S"ﬁ‘m 'U;@&T:f-——gmﬁ .
- . T ) RIRTT: oA forms, and; Ve rnQuri @ sr@Uy.  WEUS  Lever  CuederaTeriig wihss, | g
The experiment has included a test of Nitrogen in different L 4 ) . . . . . AR ‘
the forms u:ed tave been dried blood, Nitrate of Soda, Sulphate o A;:;Hg\r:r\tt"l safley r@:""g@ &'@I WTP%W: 56,3“4’?””’ @"".’"p{n &J‘wi%ﬂm b.ﬂ.'s'?a &rr
and the figures show the valne vl the proouct for 25 years, and & Nitrogen L .'u.“; dhiinda .&u{fs’@@ Ly oo 55"9&'.‘1‘@,"@“" G oFrer
amount of these have been used o furnish 24, 78 and 72 1bs, of NIltogeh - arion S T loLITLT & 85 Gler ausLoreard €5, 08, revLIniS gl

. ; o 48
respectively. It s e bserved that, while turge values are opmmed Wl:c':: to i :
and 72 1bs. of Nutrigen are applied, the increase js not in propot 1r e Lrsbiirfa  grodi Bub e g Qi spiRuni HesBer s

‘the increase in the cost of materialy thit weie used j twice and three WY ‘ Py

( INCreage 1w lymn
as much malenals were used and yet the rate of increase is not neat y B onmorents ' : z . G Burie ’
proportion, so that the must econowmic resulls are obtained’ from the /-@ A @@“3 o ¢ b, ltlfrﬁfl{yrrﬁf -gy'mﬁg-, MBI, BLJGL..IT‘Q}» (P .
© smallest amount of Nitrogen. | o fo e L CEEE yIr esgemg Qurile Bvg@ear  agorens en 91,
o o e e e o e @S0 T e s SEFer gper, GEieEUY.  LtevLTE | el 48
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- tior ‘breaks wp, the Tarbon combines with part of the Oxygen "
°‘““h‘“a"8mbonic3 Acid § part of the Hvdrogen, Y_also ~combines with

i

‘.‘o‘ ',"v :/'3“0 . <, ,“:“'. . .'
24 vepar®i s o gy Rowrer 48 veyan@uo  eweTul - g -

' - to form % - . ] ) 4 to
! P . R P . form water and the Nitiogen combines with Hy rogen to
. .q“‘,wm:ﬁur 7.’.’uqm®m euBurBssiu e @ouy  euQur | ?xyge?;ntl?noni a, yet even in this form, plants do not take itin freely, ..
Egs8e 4%, T2 uayan® o5 rnpar Qer@ésssmgu FrE@Hs6 N ‘19;:‘ Ammonia must change to’ a{\initrate.,»f The O gamci N'rtrb‘glsrj mtus.t, y
' . 5 R . L . - E « - trough two. changes, first to Ammonia; and then ty Nigate.: s, -
orgd GM@"",”“"@ B0 ergfler Brugms H‘Q"‘a“ A g thlfs h‘:aa: much gas products . exist which = eontain . Nitrogén i these -
. 6T &) eI S I LoruFesSe, Rowe @mpis syerey . mnl oo, Qurie. " three distinct forms, it is possitble .tby‘ their use to largefy control tht‘;
Be s Der o, L . T . SRS Lo U of the plant according to ils requirement of this- eleinent at -
Sosla agpereni a@s arusrQuarw Apedaripg. - foeding O tages of growth, the Nitric and Apimoniacal Nitrogen-being -
: ‘ ’ ‘ Mo ', supplied for the immediafe que Ofd thhe pl.’t”.‘t' rﬂndh!he Organic Nitrogen
KT ' ' - . S . "o later. use, It will be found that it is much safer and more pro- -
. ,:AAYAILA‘BILITY OF PLANT FOOD IN MANURES = »{i‘;;b,‘;s,oaf,bmﬁ,t,-t in. forms of \varying,dezfgees of availabilty: so that
L - AND FERTILISERS. - . @ . ) - all through its periods of growth the plantireeeivesia continuous supply of -

s . e ane 'l/lx,,p.g..',
' ... this element, ' ' S ;

Tk

N 'Phosphuric acid also exists in different Torms#the form meééuﬁng to a

_ Manuring, as'alrcady stated, means the use of s‘Nilmvg"'“- Phoﬁ;hdric " large degree.its availability, the organic, in which;the availability depends”
Acid and Potash growing a C;'OP. A successful crop depends not on the - ‘ upgn thg rapidity of decay, and the s Jible and immediately available fornr, "7
. smount of plant . food .sup.%icd to them, but on the amount of plant food

R oy h © {hatis, the form that distributes everywhere, and which the plant can fake z-
used up by them.  That Nitrogen, I'hosphoric Acid and Potash, .w e - im’,nedialely it comes in contact with the roots. Commercial pr. ducts ¢
© useful to piants, must be in an available form 15 an important pﬂ"ci'l’h ',‘1 i e,‘:isp which contain Phosphoric acid in these distinct forms,  The user is -
“Scientific Mahunng.”" The agricultural valae of manures und tertihiserd 18 " therefore enabled to supply this constituent in such form as may best suit his'

thus dependent on, and measured solely by, the available Nitrogen, :w_ﬂ!l'dblc crop and soil conditions,, R I Wy
Pnosphoric Aeid and avuilnb}c Potasn which they contain, Itisin the : % . The Potash in Potash salts from the Stassfurt mines .is all soluble “in
Agriculturnl value that the diference between manures from natural sources - water, and hence easily disiributed 1n the soil . and readily and immediately
and fertihsers from artificial sources is quite mavitest, The plant food ~ ava-lable to the cfdp. The Potash contained »in felspar, clay and other '’
conslituents in palural manures are largely in combinabion with others in *“natu:al prosucts is insoluble and practically useless. The Potash in organic
“the form of vegetable or anunal matter.  They are, in (s form, insoiuble - " form is not made use of by plants: before . decumposition sets in, It is, ..
+ and therefore cannot be used by the plant untl after decomposition begins. - therefore slowly avadable, .~ . . 0l IR
In artificial fertilisers, the plant food constituents are in a furn in which the LT ‘ " ; e ; e Srba e
* plants can tike them up immediately. Forms ot Nitrogen, Phosphoric Acid 9Ty 2 ImsafiaT &% FESE@H L 9| U Hwmsg oo
tand Potash have . reference lo their combination with other chemical o e N o T U GILD, e Do
- elements,  Form sometines indicates rate of solubility which also measures ' A end@ar ‘
. to some degree avarability, since soluble forn.s are more avalable than :
insoluble torms. T T T L TR S TR L

b
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f Ao @@ige Qurgs udmeney #éoms sars PO urTSsSE LT . -

Y
5t

Nitrogan in manures and fertiliscrs exists in three ditferent (orms =
‘ n .

L Nitrie Nitrogen—Tae Nirogen in the nitrates is so called | YoO® NS E3pisels eraame e Car LiMIG eoTarsdagu
The Nitrates are both soluble and can be readily faken up wrhout f“r.th?é T EamuwddmsBpCar ' ymss sren urisaQaian@i. arh QQ"@m ?,
thange by the plants, Hence, from he standpoint of availability, Nitri L ergBd nEaEn s pasorr@u eonl rger, urevurflé \gell, Quir
‘:.Vl‘tr‘ugcn must be regarded as the most wsetul form.” | - - L Lrap @%m@!aa'r ol Do eevarssmgu k&&vmmﬂsﬁ?@éﬁ Coven®
: e Ammoniacal Nltroéern.—-Nitro"cn i {his forn - in @mino- U Queruig srovgfuer” gBar @psPu Qurarens. sﬁum&/rtu,égré@
fum salts,  Aminonia wust be changed to mtrate befo ¢ plants G871 take ‘ ‘

s, m@@émmﬂﬁs‘»i@”@‘””g“"b Aol bBu FSmiser srall @
o pemetie smrig roTarsisgu Bhewddguus s, Quog.
¢ ax6 readily distri int ‘ chinge L eemarsiagu paaw sl @ sHSSERAGIn FOTUET o FBEEhEdLo

d . Nitrogen in vegetable and snimal manures is Oranic Nitogen. . D eaer & gPurepes ovvapLwrils  Qaldi@pg. wrl® e@d

“The term orgamc as appli s " 1 sorhecs in his buok on. . L Ay < S e~ ‘
e : applied to Ni'rogen,” suys Mr, Voorhec RN SN gy FFpisterersry Cau g ¢ sr7av g wavgwisTere®
Fertilisers, “ ndicates that it i i Cumgm:atiun :vith Garbon, Hydrogen ~and. e BESHL Ll pame) FEL : P ©ETNE pES D

thewn up and ihis action i speedy in normal soils, - Ammoniut® salls, being
soluble, arc readily distributed in the soil and are very liabie t0 change. -

Oxygen and Covers a whole seric X ot uniforin either U Reihy evsres KESLD Qurmerserts - @méSen per.  gwaiser

. 1es of subst: h are hot unitorn . : i . . , - !

n eontent or quality of N itmgcn.o» Zt;b;lt;r;fies \;1‘1:; d Nitrogen does not L @¢s Alveroier  LIHETAIEE  Sg USSR,  HFWEUTD el

. gmd the plunts 1n organic forms.- it must undergo decomposition. The U sefldmnt g &5 gsser Gfb " 9| par Op@ udmés canar®pg.
rst product in decomposition 18 Ainmonia, - As the orgamce vegctable or .

U pevrwen eIEPe DWEGH FEFESET TowTn Sjoasihr anﬁfb

~ animalsubstance which contains Carbon, Hydrogen, Oxygen and Nitrogea 11! oty
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FERTILISERS.

»

Mt C. M. Conner, Assistant Director ,of Agriculture, writes in the
Philippine Agricultural Review t— . Co R »

Plants require food in order to grow and develop just the same as animals,
except that the food which plants use isin a different form and is derived
frpm the soil and air, - ' a

LY

Plants will be small and give little or no fruif. or will be large and give

. a heavy yicld of fruit, according to whether or not they can get lenty of
plant food and sunshine. 1 thesoil is rich and the pl;z'nts a‘r;e growded'

either by other plants of the same kind or by plantsof a different kind, 8¢

that they do not get plenty of sunshine and air, they will be smal! A"

stunted. An improved varicty of plantain the result of furnishing the’ Plr;e

with plenty of food and protecting it from other plants by keepi'8 t'g

ground clean and cultivated, just as an improved breed of animal® is
result of good treatment.  Improved plnntspor animals, if ncglcctcd by man,
revert to their original type, or if they have been under domesticato” for .
a long period or time will probably disappear altogether, if not cared by
man.. 1n order to grow the best plants it is not sufficient to Protect them
L‘}?}'(‘l’:':h;f; Plt-ahnts, but il is necessary to supply plant food of ‘?e Propiz
and in the proportion: ired by - i e
:11 the elements O‘P roportions required by the plant, Some OUS POW
~ to its highest limits. Fertilisers will b ils. How:
st limits, ave no such sotls.
ever, there is a limit to the development of any ,:13:? ﬁn(here were tons

available plant food in the soil, a plant growing upon it cannot develop

beyond its capaci'y any more th i i !
an an animal havi unlimited suppYY

ﬁ;;odlz)t:md develop very far beyond the noi:'lm:t:l(l ‘f’gl"gt?::\t kind of amind.
planis growing as nature places them do not develop to _their mit

for the reason that they are retarded by the presence of other plant OF y. .

the absence of plant food. :

collecting
" live in the tuber

“is used by these P

" ‘stored in the stem .
© plants growing upon the $0i
© gets into the so
" it has been - formed into
; lightning. - Soils containing
- rich in Nitrogen.

plant food in sufficient” quantities to develop the plant

" is hastened by exposin
" make the elements of p!

v W ,i ”‘;hj‘ & /r”av'v IS‘rIF lll o l:). S \ L ‘

) ng s st
R

. “The elements which plants derive from the soil and which concern. the: !

. farmer miost are Nitrogen,: Phosploric. acid, Potash and Lime. “‘There are -
""" ‘elements used by the plants but; as a rule, they are found in most aericultural -
.+ . 'soils in: sufficient quantities to sup ly the wants of the plants.. The Phosphoric ;
" acid, Potash and Lime found in the s0il came. originally from the rocks.

"' When rocks are exposed to the air they crumble and decay, the rains = wash™
' the fine particles down to lower levels-and  form what is known as soil. -

This decay or rotting of the rocks gocs on continucusly and thi clements .

“of plant food are liberated in this way and become avaiiable to plants. As.
- soon as a sufficient quantity of soil is formed for ' plants to take. 100t, small

plants.start growing on the soil and assist i“. the decomposition of the small
" particles by the secretion of certain acids by. their roots. The mat ire, plants -
© .+ fall upon the grouad and add to the ‘fertility of the soil already formed
“rif they are not destroyed by ﬁre.“ R s ot T T S T DS SRR :

‘When the dead leaves and stems becdme ihcorpdratéd ihto thé ééil t}véy_l~

" form humus. This term humus applics to any partially decomposed ' organic
" matter. - The cells of the plant being partially decomposed act a:a sponge .

in holding water, hence a soil rich in humus has a large walsi-holding -

" capacity. Plants growing upon such soils during a petiod of drought are
" able to grow on account of the presence of this water in the humus, whereas -
,they would probably die were there not humus in the soil.. When tk.s humus .
becomes thoroughly . decomposed it adds to the fertility of the soi’ in that
‘i_' the elements stored ap in the  plants while growing become avaktle for
other plants as soon as R :

" ... Soils will be rich in | Phosphoric acid, Potash or Lime according to- the -
- composition of the rock-from which “ they were formed. For example, if
. the soil is formed from limestone rock there will be an abundauce of lime™
. in the soil; if formed from rocks free from lime of course there will be" no--
- lime in the soil and the soil is likely to be sour or acid; a soil formed from- a -
+rock rich in Potash will naturally be rich in this element. Most clay soils are
- rich in Potash, whereas. sandy -soils are usually deficient in Potash. The =
"' Nitrogen that is in the soil came originally from the aw. . Nitrogen gets into 7

Tcompbsition takes place.: . e

the soil in several ways.’. The principal way is by the agency ot leguminous -
s, such as beans, peas, clover, etc. Thesq plants * have the - power: of |
free Nitrogen from the air by means of . certain ‘bacteria  which
cles or nodules on the roots of the plants. . This Nirogen
lants in building up their tissues, but when these plants
hat has been collected by the agency of this bacteria and

s, roots and leaves of the plants bccomes ava_ilable to ogller

l ‘as soon as decomposition - sets in. Nitrogen -
il also by being washed ; down from the’ air "by’ rains fter: .
‘a nitrate by the electricity in the air, such as .-
large  quantities of organic: matter are - usdally °

- H owever, plants cannot make use of this Nitrogen locked .
or until it has decayed, As mentioned above,  decay
g the soil to the air, hence frequent .ploughing wil) -
ant food available more rapidly than il the soil were
bed. The fertility; or the ability, of the soils\ to

plant

die the Nitrogen t

up in the organic matt

allowed tp be undistur
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'proane “large crops, “cannot- well he dé'tcrmined ‘ by cl‘né}nical analysis.

- Chemical analzvsls’ however, will determine whether or not elements such

: ;\s l"f}"""%"f"v Potash, Phosphoric Acid or Lime are-deficient or totally lacking
n {he soil.. o

' Ench. el~cment of plant " food mentioned above servc-; a cfli‘ﬂeren.t purpose
in the building up of the plant.

to such plants thanjare the other elements of fertility;

“hence grass,” which is not grown for seed, requires a larger quantity of

- Nitrogen as compared with the other elements of tertility.  Plants producing

“starch or sugar use large quantities of - Potash in the forming of this starch

or sugar; hence such plants as sugarcane, manipot, potatoes, rice, etc,, require -
o liberal quantilics of ;Potash for the best developement.  Plants producing
- seeds such as wheat, corn, rice, etc,, require large quantities of Phosploric |
acid. Lime is used by all plunts more or less in building up the stem and

bedy, or the woody portion of the plant.
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~ the leaf and ~ For example, Nitrogen is used in developing
1e leat and stem of the plant. It should not be uuderstood, however, that

plams producing only lcaves and stems need only Nitrogen, but that Nitrogen
- {3 more impoitant -
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' .. FIELD TESTS OF SOILS. ' .

-

. sent to our Ranipet’ -

e :

-

o Sarﬁpl

Laboratory for analysis, « o 0 e s

o These tests are apbliv(aghlc only to vbpdin:try;(')ils as &;s'iﬁguishéé from
.+ alkaline-and saline sol s (Soudu end Kallar) sampi s of which “hould be

of snils should be drawn  as per instructions given on

o | pages 52-54, the following tests made, and the 1eports se: t aloag with every’

‘o erdef for manure, . 2

UL Nature of Soil.

san

This is to’ ascertnin whether Ihé “soil is x.mdy.
dy loam, loam, silt-loam, clay loam, clay. gravelly or stony loan:, | This

- can be found by teeling between the fingers for the grittiness of sand, the .

", softness of humus and the stickiness of clay, Sandy soils contain more

than two-tlirds of sand ; sandv doams Faif 1o two-thirds of -rand 1 Jogms,

. clay and sand in almost equal quantities, Heawy clay soils contain more 11 an *

i twosthirds' of clay ; clay loams half to. two-thrds of clav.” Silt loam or .

alluvinm consis's Jargely of silt with a small amount of sand. clay and

. organic matier. Gravelly loams are from quarter to two-thirds coarse grained
+ " gravel ; the remaming fine soil may be sandy loam, silt- or clay loam,

. Stony loams are one-third to three-quarters sandy, silt -or clay lnam, the "

remainder being rock fragments of larger size. than the grave]. - The above

+coloured. ",

" 2. 'Reaction or Condition of Soil. “This is to find whether the sofl is .

- alkaline, sirghtly alkaline or normal, neutral, slightly acid or acid. . This can

*. be tested with the help of litmus test papers. Abouf 5 -pailams of soil should

be taken in a porcelain dish and made into a thin paste “with soil-water .or
- irrigation water, and a strip of red litmus paper dipped into- it. If the red
paper readilv turns blue, the soil is alkaline ; if it turns light blue slowly’

' :and gradually, the soil is slightlv alkaline or normal. If there is no change -
of coluur in the red paper, introduce a strip of blue paper, If both the red -
~ and blue papers are not affected, the soil is neutral.  If the blu: paper .~

turns Iight red, the soil is slightly acid.  If the blue paper readilv tuins red,

the soil is acid in reaction.  The slightly alkaline reaction is the normal -
 or'sound condition of soil. Al others require ‘modihcition in manures, .

Iitmus test papers can be had from any Chemist’s shop in Madras, |

o

. humus.. ' :
way by the predominaat feeling of -

Corsilt. L >

A 4-‘1.‘ Lf)ne;

: P ; .
¥ | S : [

.T h.e soil may be 'ﬁch, fair, ) suPﬁcicht_N ‘or‘deﬁéie‘r;t in lime.

" The thin paste (made in Test 2) should be stirred with a glass rod till all - "
‘ ‘ couple of ounces of Hydr chlric Acid

 the air bubbics have escaped and a , ydr chizric Ac
are_poured on to i* while sticring. - H the soil effervesces ~briskly, lime in

~the soil is suficient,

so slight 4s to be scarcely noticeable, it is certain ¢hat the soil is* very poor -~

or debgient in lie, .

.. soils may be black or dark eoloured, red or brown coloured, whitish or light” -

NS Humus.  The amount of humus in the soil can ‘be‘ascertai'ned .
' oniy‘by the Lgling- - When it feels soff, the soil may be said to be fair in - :
The deficiency or poorness of this can be found out in the same
grittiness of sand or stickiness of clay -

If there is .no effervescence or if the effervescence is

-
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it ¢ . 'HOW TO ORDER MANURES. " - -
‘T(‘) facilifate- the ordering of Manures THE ' PRESIDENCY -
- MaNuRE WORKs, L,Tp., 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
- those specially prepared for light soils containing sufficient lime,"
light soils deficient in lime, clay soils - containing sufﬁmept 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 is important -
~therefore to send samples of soils’ with all experimental orders,
_The samples are chemically examined, free of charge teintending
© purchasers, and the manures are prepared to suit each particular °
~soil according to its distinctive features, " - - e
" In the absence of indent form Teferred to above, samples of
. soil may be drawn and forwarded _according to the direciions .
 contained 'in the following note on the ¢ Sampling of Soils.” .
. Samples may be packed in any odd piece of cloth stitched in the -
~form of a bag, and addressed to Messrs. Parry & Co., Ranipettai, .
: In the case of ‘ordinary 'soils 6 pallams may be sent by post ag -
. sample foroneanna postage. One viss in the case of Kallar or Soudy’
Soils may be more conveniently sent as a railway parcel. Replies ' -
1o questions 1, 2, 3, up to 10 should accompany the sample.
-Small orderg received with samples of soil are usually despatched
. promptly by the railway and . thq rail receipt 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
glad to supply further information on application, - L
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SAMPLING OF SOILS, i

For ord.inary' crops like Paddy, Ragi, etc., samples should be
~ taken to a depth of 6 inches and in the casc of deep-rooted cropsf
such as Dhal, Plaintain, etc., samples - should be taken to the
depth of their roots, In drawing samples take a spadeful of soi’

from each of the 4 sidcs and in the middle of the land. M,
t/hem thoroughly“together; dry them with soil water in the sun, iy
moist, and send not less than 6 pallamsin the case of ordinary
land and one viss in the case of Kallar or Soudu. Care should be’
taken not to dry them on fire as such process will defeat the!
, burpose of testing.  Each sample should be labelled with the !
Survey Number or other identifying mark, the name of the sender :'
- and a duplicate labe] - |

. should be addressed tq Messrs. Parry & Co,, Ranipettai' togethe i

with a n.ole‘containing the following particulars ;—

10, Whether the fertilis_eif s to.be plo

: véssHone rGbgd golsgafiurs e warQay. warr er® 5 g,
L e slar CEENGp &k g, mrwtraQ@/&;srrsb Qegb "gaairmi"@‘wm); ‘

Placed inside the sample parcel, Sample

SR “ . “‘ . VL l\
plLR et g Pu e w0

. Name and address of Indentor, = £
¥ 9. Survey Number or other disting

& -+ tent of the field or plot. . ¢
. Depth of arable soils and th§

o oraised.

AR
YR e

. Nature and dixa:ntji'tyi_o‘f manure PR
. Crops which produce best, a}v‘eraégiyig d and last"yiéqu -
. Manner in which the crop gen-erallﬁ%‘;ﬁmﬁﬁtgd’“ﬁeve;oﬁs o
"~ whether it gives  much. or little. strdw, much_.g#fittle
R L E et P T e T N

; Irrigation facilities. . . o :t e e
. 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, . T
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M. R Ry.
- E-SUBRAMANIA IYER Avi.,
‘ | hl{R;\éﬁAR, M‘ECH‘ERI, -
| Arumbakam P 0.
‘ Via Krcot.
' - -‘Er_ohz |
' PARRY & Co, o
| Managing Agents, P. M. w. Ld.,
| Ranipat'. \

- Dear Sir, .
o¢ .
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el ghiedrs L
Wbl KANKODATHAVANITHAM, 0o

Rl

.1 " Via KORADACHERI, S. I, R
U Oth May, 1914. - o

r SirS, ‘:. ‘ r Ny R T oS
'{ am in due receipt of you
reat pleasure to me owing
r manure last year, . I have
msdars here, oo Y

i

¢ Jetter dated 5th May 1914, Tt was a source
to the vast gain 1 obtained by the use, of
given .pgbhcnty of Ehe‘ matter to many -

iﬁg béf()!;re‘yéﬁjordérs for a qtlxantiyty of the manure s
d myself in the coming season. -1 -shall take -

Andl am ‘foi'- plac

. |the use of my triends an all 1
: y sing the use of ~your ' manufes in the Tanjore;

ch interest in populari
ttiCt- EEN “‘ ,‘ i :

k

G e Yours faithfully, .
Sl U (vd) KR SANTHANAM. 2
L« .. Ttk May, 1914,

A. S. NAtARA]A PuLy, L
e ‘\'ﬁf\f:“;.Alang‘udi,“i"\‘_3’.; S
o Mariammankoil Posty et

B | : * . "
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L0, P R ‘ o
| W o oitee e Yours faithfully, .-
./ (Sd)A.S.NATARAJA PILLAY.
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<3 ,g,&;m e L i KANKODUTHA VANV:HAM,[_[ g
Mr. S. Rim i L ._ S Dear Sirs, L e e e
fr. 8. Ramaswami Iy¢ . - P v ar S S B R
S LR writcsn::;&"m:q. yer, Pleader, Mathirimangalam) Via Kuttalam, " Xam in due receipt of your letter dated 5th May 1914. It was a soucc "
Th) T ; - _ o - of great pleasure to me owing to that vast gain I obtained by the use o.
. Uhere 18 an increnso of 7 kalams over previous year. \When compare ! :" your manure last year. .1 have given. publicity of the mafter 'to many
with nenghbo;nmg lands which are manured by country manure there is t Mirasdars here, (. ", o T e I AL T R
. an increase of 8 kalams, My lund i ) ) . " TR N : e e : Lt e
mentioned above is the Ol.,ll)t'u:: inlst:ed;.‘ Tlc crop l'lgd an: 80 Wh"?‘ ha; PRy A“df am for placing beforc; you orders for a Quzmtity of the kn@uiufe o
standing and will b dvin B st crop,  Becond crop s 1O "+ for the use of my friends and myself in the coming season. I shall take j
> e ready in February next. After harvesting the second . ' “much interest ; e ‘ 2 . N
crop I will be able to sa i e ) - much interest in popularising the use of your manures in the Tanjore
February next whi Y?xactynbout the profit. 1hope to report i Dttt i bt e e T
say ll;atyyouixmn:ulrch W, Sontnin my ull opinion. I now unhesitatingly oL Yous faithfully,
. e is better than country: manure by an increase of }- e 1 - i L (Sdy K. R. SANTHANAM. -
(Sd.) S. RAMASWAMI IYEL, SR RN L i L e AT e
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| (Sd.) il gr o gy Ce o G A R TR SR Lhov o Yours faithfully,
. T 67, &FTipIIP I FTEN, R A N M AP AT
Dear Sirs, _ A Lot \ DE LT B R (Sd.) Av S. NATARAIA PIELAY,

fé“;r suQualSbms 5 QDL Es o g gen s nUCUISU werd S L TR -.\,_7-“:63‘@,53(@@56\@-“
Zear Go rﬁm'jﬁ'a')@ rineds BmiQp . @’éﬁl amapa o g8 L Qe 14,
Crera srer. Yowsdeew susar 0 e sk, X @9 Lo s T
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" Yours faithfully,
(Sd.) pLgrgynfandsr:
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B T T L WLRLINGTON, .
212 2140

slrs,

lused your lee fertxhscr and ﬁnd 1t very efﬁcauous
Kmdly sent two bags to my servant ‘ : s

(Sd) S. ARUNACHALA NADAR
RRREK Sub-Inspecior of Polzcc
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-4, Mr. H. Subba Row, F. R.'H. S, (Lond); Byras::lmudram,

Ba_galur P, O., Salem Dt., in his letter dated 28th November 1915
writes as follows e : ‘ . .

. Your letter to hand. I have used the Sugarcane Fertiliscr
-supplicd to me by you and it is very uscful. Its nourishing cffects
- are too much. My Sugarcane is growing very briskly.

} F To
5. THE AGENT OF GOPALASAMUDRAM,
o . MEssRs. Parry & Co., 15—11—15
o ' Ranipet, S
Sir, be

- I'am very glad to see the c‘bn.tents of your card dated 8th

November 1915, Please exc P d you
about the resuits of your Pad;;e me for not having informec ¥

I'have used 2 tons of that m
centrated Paddy Fertiliser are
improved. The results of the
than the ordinary local manur

the best possible. The soil too is
Ordinary Fertilisers are also bettef

€8 used by the ryots. In 1 plot of

" 81 cents where the paddy was sown dr ey abom UL
Eigeﬁlsgd your concentr);ted Paddy FC};ti(liscr. l’fl'hc result was
rosult afras measures which was not experienced by m& 3
of tI of the adjacent field of the same extent ordinarily manures
o sxe same cost was only 360 meagures, . Every farmer accepted

A therlelpenomy' I haye not used your manure this year because
the watsh sufficient heat in the soi] owing to the want of rain l;:
wl .T}on' s of summer‘and there was a local supply of tank st*
Dfm, will occur once in 4 or 5 years. However 10 to 20 'o"
so])cgoil:;r manure will be sold in my village for every crop if it {s
will notytour oflice at Tinnevelly Bridge. Otherwise the PEOP.°
thei ake the trouble to get it from Ranipet and store it in

eir houses Owing to some scruples. [ have bou aht 12 cwis. of
zolx;r Paddy Fertiliser from K. V. Srinivasa lyengar, your Tinne:
elly Agent and used it for this crop,  The crop is better than the

Crops of the adjacent.ficlds, I ’ only now.
I will let you know tie resixlt am using betcl manure S,

. EO.Od enough to supply us manure in Tinnevelly Office.

i am,

Yours truly; .
(Sd.) G, H. Nilakanta Iyer.

Fertilisers bought by me last y¢3© -
anure, The results of the cOi°

later on, Hoping that you will b,e _'

e S R AT AR Y A Auwe ro i / ,
: . PR ’ ‘fu':. ! A o+ }"/d‘ . Iy
’)J | . 5L9—§f51$6fr. ' ' ‘ s

'
r

LR

o

S u;rava;d@rmmﬁuL@p,ﬁéﬂmi‘w@,@é@ﬂfﬁiﬂ{ AQurdc. @ ]

e sy urd yain®  siQual - aga® per sjaiser

TgsgsEeT T
AL 2N .

wepiiQuime.  grorsr 38 08 ypn Derw Brrsgri

L o B .
; 5‘;' (E AT
il

i mnm&t_m‘gy wrigald”. TOres” esmﬁa) ‘stﬁ@/&é(f ml_9_LJL{ =

ergug e oy Curi@ dueg Curs, Sur Qasiypusrdmss.

|

b aast 66 Qear® Aamsené@ 3 TS5[BES W@ E@srian s e

@ L Faat 66 Qrar@e warren was@Glmuyn Cur e 58 .

P51 3 TEa5S pspEQsriom s yarens@ arm@d . Crsr,

 YUCurg swmsen suw@ual Qovres Tgan® rgars, war-m-m-b, e

" A, FharewiussTi cThser rrvgmsE atg aariws asan@
‘g,hase;fglb@umﬁ ermaleor v p A Qa@Gearis Qereved gmser spQuefd
L ermelr euCuIRsa LHP LIBSEREGL SR 2T BSEREEL

B Pursbator ufaféGiuy Qerarey. . A @GuraCa 66 Gesr

Qag 2 wairy. g ren waé@GHLUmUL, 1 T65m4@ (s e s@asr o
yaw i@ 2 TEeMEG s HsEarior. yares@gar Cuels

LY - Curillw 2 Téamss susar s@QueRSedms s g .
Lwrd ,5@69,5‘@5@5”@5,5 L8 @pl_cm__  garamas- e Qur® & gy oo

ulafss@e - swsar ;. su@QuefSAmS s SmEsH _“,h'bgl‘}”@{a}lﬁ_ 8
Cermasler . grawBurs san@ pserssg. a@HUOLITLL. TEST

Qean@w  Quili. ergpafiar = aeraptp oy erpésafien  Srwepd ,'

Lsen®upse darepns Hu.de sorgs8Cpar. srar ufalss Qs

4 Bghmeller smscr su@ued orrssrer grovs sen® ops» YO

LB graser @F s Qeli.ar sB&Eer wrges Fril U,&:,@lﬂm@@é"’

L U S

Sreflss Qugs F6Csnap 5 gLer YuBsfs@Cpar. " o oin
‘ d :“”“H‘:" v“\‘ “J‘YF:"‘ ‘H \“ ;’Y-‘v» ' " ““‘ ‘,viu

aﬂdvﬁn;mm

T (‘3‘ Quirda srareliar elario, | Eqweh san® gpga.
; ‘avam‘rr. Folooe T . @: J‘I-'“",-" S

0 166 |2 arerg wed@imy | 12{0]0] 4T wsdare
1 :

I, 160 s.&‘me.@oﬁgé@mn_'m;.} i 914/0] 80 w;é@réo
21,1320 o gpspéAariac. ) | 23 |810| 200 wrdsred -

| yeremsEer 13 g5 st ey
ol Queld @owd Y b
n |8 g s aeyb 4 wrésre } 28 18101 270 wrdarar |
.ﬁaﬁ@m{@m},@_/‘ |  ' . ] R

P

)8 rsid ey pasturi

5. T B . g e ‘..'



v

10" T SCIENTIFICTMANURING.™

*

= P

2. Quavawiav s AHer® s6Quoluri .m/mis@a}@; a
s srise i 1913@) ysQuruid 586 10 Sé g7 v s,
. j,b_frejil.‘b' onp g L i 2651.. 6 -Jl/ni‘am U@,f;’r) “.V‘E-FGD(,;’. 1914*

- mawafif 12a. 6 HF50 LEFE erepn arsd e_u@u/r@ﬁc’b@
A ergrrew erdCurl® Bm g s i@t Qoo e,
B poa Bepeysp Caparsigs Gt Qosere!
QurlFond B g iowih Rar gsolle sarali gl r8mssETe
f: S@HE LIS Bar 55 dlewd,  BoELre wpp . TS slraie. Dip
Cerg Ao Aﬂ@&@,&@mnb.e_&r@ a%reirum'as' e g Purié Qg,,‘é,@li@@ﬁim%

,@m,& -"/mmﬂﬁ?@ Cs}i’aw@ w’rr@gns'@' ) %'{,n..:r 9‘?"@»;57.9@&;
. | e .@QUL%@@,’
(Sd)) opi- Quiuserd prussi,. .
| @4$mn‘ @orwd,

Gaé)rzu’(y);‘i;wiv ‘ﬁ:}gmg’ian

: |

|

" i
]

- ‘.s . v Ayingudi,
S 161115,

1

Decar Sirs,

3. @'1Cur g eren Q;@my(ﬁ@ﬁlﬂ:—l—-;’é. ‘ L
Quiresen e F g UG Qeds BpLi gre HIPS ﬂ;.,mmmr“,:& (B8
er@ @a;fr@'}er@@a:&vir@.ug@duplr@ Qe arey gith Lo JILp &@fi,ﬁ’%&@m
10 Qeair@ Hosmi@ Comaurar e.ob HduGy O '-R.‘.frriﬁﬁ_“i
GRS i Gnp ergBar Srueps g e JRAPYA )
Tenen &, Qrarp a@eps e proser aws@ AP LG
;Q’“‘)@‘I .@@»:Mrﬁsir o7 G 5 &UGquQﬁAﬁﬁé’ Q"nbué.ywagg&o :
A T@WW@Q}Q L0390 (DB 6VF 6 LOWIT 69 erih g e ps P .
, : L . B oy

cnd

. - : »:-. ‘ o ) AN ,' ! k}‘\lva
) (Sd-) D. Ramachandra:f‘; ‘
) W Postmasters L

L ’ ._‘ ’ dl ‘b
A}’ ‘,ngum"‘

L e il 4
L R

e b ‘-
)



	Copy_of_Image00059
	Copy_of_Image00060
	Copy_of_Image00061
	Copy_of_Image00062
	Copy_of_Image00063
	Copy_of_Image00064
	Copy_of_Image00065
	Copy_of_Image00066
	Copy_of_Image00067
	Copy_of_Image00068
	Copy_of_Image00069
	Copy_of_Image00070
	Copy_of_Image00071
	Copy_of_Image00072
	Copy_of_Image00073
	Copy_of_Image00074
	Copy_of_Image00075
	Copy_of_Image00076
	Copy_of_Image00077
	Copy_of_Image00078
	Copy_of_Image00079
	Copy_of_Image00080
	Copy_of_Image00081
	Copy_of_Image00082
	Copy_of_Image00083
	Copy_of_Image00084
	Copy_of_Image00085
	Copy_of_Image00086
	Copy_of_Image00087
	Copy_of_Image00088
	Copy_of_Image00089
	Copy_of_Image00090
	Copy_of_Image00091
	Copy_of_Image00092
	Copy_of_Image00093
	Copy_of_Image00094
	Copy_of_Image00095
	Copy_of_Image00096
	Copy_of_Image00097
	Copy_of_Image00098
	Copy_of_Image00099
	Copy_of_Image00100
	Copy_of_Image00101
	Copy_of_Image00102
	Copy_of_Image00103
	Copy_of_Image00104
	Copy_of_Image00105
	Copy_of_Image00106
	Copy_of_Image00107
	Copy_of_Image00108
	Copy_of_Image00109
	Copy_of_Image00110
	Copy_of_Image00111
	Copy_of_Image00112
	Copy_of_Image00113
	Copy_of_Image00114
	Copy_of_Image00115

