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‘Review Article:

‘A review of results of manurial trials on Sugarcan
in Madras State*

by
A. MARTAKULANDAI! and Y. B. MORACHAN *

Introduction: Sugarcane (Saccharum officinarum) cultivated in an area of
1,43,000 acres in Madras State is mainly found in the districts of North Arcot,
South Arcot, Tanjavur, Thiruchirapalli, Coimbatore and Mathurai, The crop is
raised under irrigation, both under wet and garden land conditions.

Manurial experiments on sugarcane have been conducted during the past a
fifty years in Madras State, primarily in the research stations at Palur in South
Arcot, at Gudiatham in North Arcot and at Central Farm in Coimbatore.
However, during the past ten years, experiments were also conducted at Cuddalore,
Nellikuppam, Kulithalai, Pandiyarajapuram, Vadapathimangalam and Rajathani-
kottai. The tract represented by Palur is typical of a’strip of sandy loamy soil
whereas Gudiatham represents a little heavier soil, The Central farm, Coimbatore
represents the central districts and has two different soils viz., black and red soils.

The. resulits of experiments conducted for the past fifty years are reviewed
here taking into consideration only the salient points.

MANURING THE SEED NURSERY
Intensive persas poor manuring of seed nursery:
(a) Place of experiment: Palur. Year: 1930—40.

Manures tried : 20,000 Ib. farm yard manure 4- 20,000 1b. groundnut
(per acre) cake + 400 |b. ammonium sulphate 4 400 Ib. super
phosphate 4-100 1b. potassium sulphate versus 10,000 Ib.

farm yard manure.

Result : There was no beneficial effect due to manuring of
nursery %,

(b) Place of experiment: Gudiatham, Year: 1930—40.
Manures tried : Same as in Palur experiment.

Result : There was no beneficial effect. But the juice quality
and jaggery were found to be improved with farm yard
manure %,

Conclusion  : From the above two experiments it can be concluded

that heavy manuring of seed nursery does not benefit
the main crop.

* This review forms part IT of manurial trials, the part I being on Paddy to be published
in the Golden Jubilee Commoemoration Volume of the Madras Agricultural Journal,

1 Professor of Agronomy, Agricultural College and Research Institute, Coimbatoro - 3.

2 Lecturer in Agronomy, Agricultural College and Rescarch Institute, Coimbatore
now prosecuting higher studios in U. S. A, (Reccived on.26—11—1962.)
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MANURING THE FIELD

Unlike manuring seed bed, the field is manured mmvanapiy Dy tie. IATMErs.

Some of the forms and levels of. manures tried experimentally. are’given
below :—

A.

Nitrogenous IManures :
(a) Forms of Nitrogen:
Ammonium sulphate was compared with other forms of nialgil;:;_é

1. Ammonium sulphate versus chilean nitrate (Sodium nilrate)

(a) Place of experiment: Palur, Year: 1932—34.
Manures tried : Ammonium sulphate versus sodium nitrate at 200 1b.
N over 100 1b. P,0, + 501b. K,0 with and. without
groundnut cake (at 2: 1 ratio).

Result : Sodium nitrate was found to be better both from the
point of cane yield and juice quality.

(b} Place of experiment: Palur. Year: 1930—40.

Manaures tried : 2,000 1b. N in the form of ammonium sulphate versus
.'?.0[] 1b. N in the form of sodium nitrate with 100 lb.
0, + 501b. K,0

Result 4 Sﬂdlum nitrate depressed the yield.

(¢) Places of experiment: Nellikuppam, Kulithalai aud Gmimtham.
- Year.: 1952—55.

Manures tried : At two levaljs of 100 1b: N & 150 Ib. N in tl_Je'- form of
ammonium sulphate versus 100 1b. N & 150 1b. N in
the form of Sodinm nitrate over 601b. P,0, + 60 'Ib.
1,0 4 1000 1b. lime + 5 tons of farm jrm:d mlmur&

Result : Ammoninm sulphate was found to be better than
sodium nitrate at both levels 2

Conclusion  : Except for the first trial in .1932-—34? in the rest of
the experiments ammonium sulphate was better
than sodium nitrate.

2, Ammonium sulphate mmpcsrmi with wurenw, ammonium sulphate nitrate and
calcium ammonium nitrate :

- Place of cxperiment : - Cuddalore. Year 1 1958—59,

" Manures tried : 2501b. N in the 4 different forms for the variety
BN C-‘J 419.

Result ‘Calcium - ammonitim nitrate recorded slightly more
yield than others, though it was not significant ®,
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3. Ammonium sulphate compared with potassium nitrate, calcium nilrate,
calcium cyanamide, milled fish guano, black castor and poudrette.

(a}'“ Place of experiment : Coimbatore Central Farm. Year: 1910—13.
‘Manures tried * 100 1b. N in the above 7 forms,

Result : Caleilum c¢yanamide, caleium nitrate and fish
guano were found to be better than ammonium
sulphate ¥,

(b) Place of experiment: Coimbatore Central Farm. Year: 192829,

Manures fried : Ammonium sulphate, groundnut cake, sodium nitrate,
cattle manure and poudrette compared on 100 1b. N,
basis.

Result : Ammoninm sulphate gave the highest yield followed
* by groundnut cake and sodium nitrate, Poudrette
was found to be equal to cattle manure ™,

4. Ammonium sulphate compared with groundnut cake either alome or in
combination.

(a) Place of experiment: Palur. Year: 192831,

Manures tried: Ammonium sulphate compared to groundnut cake
either alone or in combination at 50, 100, 150 and
200 1h. N.

Result : Maximum yield of 68,480 lb. of cane was obtained at
200 1b. N with the combination of cake and sulphate.
The higher the dose of N the higher was the
yield ¥,

(b) Place of experiment: Palur. Year: 1928—31.

- Manures tried: Ammonium sulphate and groundnut cake compared
' both separately and in the form of miztures at 4:1,
3:2, 2:3, 1:3 and 1:4 proportions,

Result * Groundnut cake and ammonium sulphate at 3:2
gave maximum yield of 58,730 1b. of cane ¥,

(¢) PFlace of experiment: Palur. Year: 1930—40,

Manures fried: Ammonium sulphate compared to groundnut cake

either alone or in combination at 0, 75 and 150 1b, N
per-aere..

Result : The ratio of 1:1 was found to be better than
: individual application ™.

Conclusion  : The experiments show that a mixture of ammonium
sulphate apd groundout cake is better than
ammonium sulphate alone,
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B. Levels of Nitrogen:
(i) Responses to graded dose of nilrogen:
(a) Place of experiment: Palur, Year: 1928—31L

Manures tried: Ammonjum sulphate and grolluuuy veev | wivsws
alone or in a mixture at praded doses of 50: 5 87

100; 150 and 200 Ib. N,
Result : 200 1b. N either alone or 'in combination  with
groundnut cake was the best 2,
(b) Place of experiment: Palur. Year: 1930—40.
Manures tried: Graded doses of N upto 100 Ib, with groundnut cake
and ammoninm sulphate at 4:1.0r 3:2 ratio. . v
Result : 100 1b. N either in the ratio of 4:1 or 3:2 was
' efficient and economieal **. _
(¢) Place of experiment: Palur, Year: 1943—47.

Manures tried: Groundnut cake applied at graded doses of 0, 50,
100, 150, 200 and 250 1b. alone ‘or. over a basal

dressing of 10 tons of farm yard manure.
Result : Optimum dose of N was found to be 250 1b. but
without farm ynrd manure the qual:t:.r of juice was
depressed .
(d) Place of experiment: Gudiatham. Year: 1945—48,

Manures tried: Graded dosesof Nin the form of ammonium sulphate
and groundnut cake either alone or in combination
over a basal dlesamg of 10 tons of ca.tt]e manure for
the variety Co. 419,

Result - : Good response upto 2001b. N was ‘ohtained.. The
dose of 250 1b. N, delayed maturity and depressed
.the sucrose content .
(¢) Placeof experiment: Kulithalai, Year: 1954—57.
Manures tried: Graded doses of 50 to 300 1b. N with groundnub
cake and ammonium sulphate at 1:2 ratio on the
-variety Co. 419,

~ Result :  Optimum dose was found to be 250 1b, N &
(f) Place of experiment: Pandiyarajapuram. Year: 1857—58.

Manures® tried: Graded dose upto 250 Ib, N with ammonium sulphate
and groundnut cake at 1: 1 ratio on the variety Co. 419,
Result : There was response upto 250 1b. N °
(¢) Place of experiment: - Vadapathimangalam. Year: - 1057—58,

Manures . tried : - Same s in Randiyarajapuram,
Result :- There was response upto 250 1b, N 7, J
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(h) Place of experiment: Palur. Year: 1958—59.

Manures tried: Graded dose from 0 to 500 1b, N in gradations of 50 1b.
with ammonium sulphate and groundnut cake at
2:1 ratio for varieties Co, 419 and 449.

Result : In the variety Co. 449 response was seen upto 200 Ib.
N while in the varicty Co. 419 the response was
seen upto 300 Ib, N &,

Conclusions : The application of nitrogenons manure increases

' considerably the yield of sngarcane but the optimum
dose varies from place to place ranging from 200
to 260 Ib, N,

(ii) Response to split doses of nilrogen:
(a) Place of experiment: Palur. Year: 192833,

‘Manures tried: 100 1b. N. (75 lb. groundnut cake+25 b, ammoninm
sulphate) applied in a single dose, 40-45 days after
planting and in 2 doses (one at 40-45.days after
planting and another at earthing up) for Fiji

: B. variety.
Result : Application in 2 doses was found to be advantageous®,

(b) Place of experiment: Palur. Year: 1930—40.

Manures tried: Groundnut cake4-ammoniom sulphate at 3:2 ratio
applied in single and double doses (at planting and
tillering ).

Result : Double doses was to be more advantageous than single
doge with an additional yield of 97 per cent 1,

(c) Place of experiment: Kulithalai, Year: 1954—56.

Manures tried: 200 1b, N in a single dose and at 2 half dose applied
half as basal dose and half at 45 or 90 or 120 or 150
days after planting,

Result : There was no significance in yield; but juice quality
was improved by early application.

(d) Place of experiment: Cuddalore. Year: 1956—58.

Manures tried: N in the form of ammonium sulphate and groundnuot
cake at 1:2 ratio at 250 1b. and 350 1b. level, applied
in 3 timings of 45, 90 and 210 days after planting
for adsali (ratoon) crop of Co. 527,

Result : 250 Ib. N applied in 3 doses was found to bLe
adequate 790,

Conelusions : In genecral, it may be concluded from the above
experiments that split doses are better than single
dose application of N, when given as a mixture of
ammoninm gulpliate and groundnut enke,
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(i) Response lo foliar applicalion of [ertilisers :
(a) Place of experiment: Cuddalore. Year: 1951—59.
Manures tried: 201b. N as urea and ammonium sulplmte ‘with &oil
application of 150 lb. N was compared t0 . 86il
- application of 250 Ib. N, °
Result : There was no significant differenoe between the two
treatments ®,

In one observational trial conducted in 1959—60 with variety Co, 419 at
Cuddalore, foliar application was again tried at 0, 10, 20, 30, 40 and 50 1b.'N per
acre as compared to soil application at 0, 25, 50 and 75 1b. N.. Spraymg was
commenced at 90th day and completed on 160th day, at mterval of 8 days with
.10 Ib. N per acre each time,

The result indicated marked increase in yield due to smaller doses of N as
foliar spray with or without soil application **n¢,
(iv) Effect of manuring on germination of canes:
Place of experiment: Cuddalore. Year: 1957—59.

Manures tried: Over a basal® dressing of § tons of farm yard manure,
50 1b. of N as ammoniuin sulphate was compared
with 50 Ib, N as oastor .cake, and- as a mixture of
both at 1:2 ratio.

Result : There was no adverse effect due to the above
manures on germination of cane %

B. Phosphatic Manures:
‘1. Levels of phosphale:
(a) Place of experiment: Cuddalore. Year: 1958—60
Manures tried: Alongwith a basal dose of 250 1b. N, super phosphate
' was applied at 751b. and 150 Ib. P,0, per acre in
split doses ( half at planting and half at earthing up),
and in different methods (surface application and 6"
below ).
Result - ¢ No beneficial effect was seen either on yield and
‘ quality of juice ou the time, mode and doses %25,
(b) Place of experiment: Gudiyatham, Year: = 1958—59.
Manures tried: Same asin Cuddalore.
Result : There was no response due to-time, dose and mode
, of phosphate application ?
(¢c) Place of experiment: Pandiyarajapuram. Year:. 195758,
Manures tried: Over a basal dose of 150 1b. N, 50 b, of P.0, as
super phosphatie was added,
Result ¢ There was no response due to phosphate application ¥,
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{d] Place of experiment: Vadapathimangalam. Year: 1958—G60.
- Manures tried: Same as in Paudiyarajapuram,
Result : There was no response due to phosphate application ®.
(e) Place of experiment: Rajathanikottai, Year: 1958—G0.
Manures tried: Same asin Pandiyarajapuram,
Result + - There was no response due to phosphates ®.

Conelugion  : The available data shows that sugarcane does not
respond to phosphate gpplication in the places where
experiments were conducted.

iy Placement and time of application of phosphates :

-Place of experiment: Palur, Year: 1958—'G0.

Manures tried: Three doses at 0, 75 and 150 Ib, P,0, in the form of
super phosphate at 3 placements (surface; 6" below
ground level and at earthing up) and at 3 timings

(planting ; earthing up; half at planting and half at
earthing up).

Result , : No significant difference was seen *,

i) Effect of phosphate on juice qualily :
Place of experiment: Gudiyatham. Year: 1938—'41.

" Manures tried: 1 cwh. of super phosphate per acre over a basal
dressing of 5 tons of farm yard manure and 100 1b. N
was applied in fwo equal doses at fime of planting
and earthing up.

Resulb : There was no beneficial effect either in quality of
juice or in the yield °,

(lonelusion : Phosphates are not effective either in inereasing crop
yield or in influencing the quality of juice.

Potash Manures:
(a) Response io polassic manures
Place of experiment: Pandiyarojapuram. Year: 1958—"60.

Manures tried: 50 1b. K,0 in the form potassium sulphate was
applied over a dose of 200 1b, N and 150 1b, P,0,,

TResult : There was no response due to potash ¥,

(b) Polascheme experiments :

Place of experiments: Farmer's holdings in 45 centers in Sonth Arcot
and Tiruchi districts. Year: 1955—'58,

Manures tried: 100 1b. J,0 in the form of potassium chloride was
applied along with N and P,
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Resull ~ Response over N - P troatments was reported to.-be
8 per cent in South Arcot and 6 per cent'in Tiruchi
districts.

Conclusion  : It was generally seen that there is no response to
potassie  fortilisers in * sugarcane in Government
sponsored experiments, though. expalri'[hunrﬁ_sl done ‘by
the firm ‘Potascheme’ have shown up to 8. per cent
increase in yicld due to potash application.

D. Combination of Manures:
Response to different combinations of manures:
(a) Place of experiment : Palur, Year: 1932—'37,

Manures tried: Different combinations of N. P. K in permanent

manurinl experiment,

Result : (1) Ammonium sulphate to aupp]y"iﬂﬂ b, N was‘the
best for yield and higher doses of N was found
to depress the :111.1111@* of juice.

(2) 200 1b. N 4 100 Ib. PO, + 50 Ib. Ii 'D had not

shown any increased yield over 200 1b. N
alone.

(b) Place of experiment: Coimbatore Uentral Iarm, Year: 1830—40

Manures tried : Permanent manurial plot exper iment with Co, 213
variely with 1 owt, ammonium sulphate 4 1 owt,
potassium sulphato + 3 cwt. super phosphate - 5 tons
of farm yard manure tried in the usual ecombinations
ol N, NK, NP, NPK, PK, K, P, CM, CMR.

Result : N+ P+ K plots gave maximum yield of 1497
per cent followed by X + P plots %,

(¢) Place of experiment: Pulur. Year: 1930—'40,

Manures tried: Combined varietal and manurial trials with varieties
Co. 419, Co. 340 and Co. 2878 with N at 0, 75 and
150 1b, P,0;-at 0, 35 aud 70 b, anﬂKOatG 50, and
100 1b. nump&red

Result i Co. 419 was found capable of growing weIl with
smaller doses of N as compared to others. Neither
yield nor quality of juice was influenced by P,0, or
K0

(d) Place of experiment: Palur. Year: 1858-—'60,

Manures tried: Along with 100 1b, P,0,; 125 1b. X.0; N at 150, 250
and 350 Ib. were compared.

Result : No response’ was seen either to P,0, or K,O,
Response to N alone was seen upto 250:1b, ®.
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(e} - Place of experiment: Pandiyarajapuram.’ Year: 1058-59.

Manures tried : Different combinations of N, P and K compared,
N at 100 and 200 Ib, P,0, at 100 lb. and K0 at 50 1b.

Result : There was no significant response to P,0, and IK,00,
(f) :Place of experiment: Vadapathimangalam. Year: 1958—'59.

Manures tried: Same as in Pandiyarajapuram,

Result ¢ There was no significant response to P,0, and K,0°.
Conclusion - : Sugarcane does not respond to phosphoric acid or

potash under Madras conditions,
. Bulky Organic Manures:
{i} Response to press mud

(Press mud is the solid matler obtained in the clarification of cane juice in
sugar factories, containing on an average 1 percent N, 2 per cent P,0;, 05 per cent
"K,0 and 10 per cent lime).

(a) Place of experiment:. Pandiyarajapuram. Year: 1954—'56.
Manures tried: Press mud applied at 0, 5, 10, 15 and 20 tons per acre,

Result : Response to press mud was seen. But between the
different levels tried there was no significance ®,

(b) Place of experiment: Rajathanikottai., Year: 1954—'356,
Manures tried: Same asin Pandiyarajapuram,
Result : The higher the dose of press mud the better was the
yield #,
{ii} Press mud compared to Compast :
Place of experiment: Nellikuppam, Year: 1954—'56.

Manures tried: 10 tons compared to compost along with 200 1b, N ag
' ammonium sulphate top-dressed.,

Result : Press mud gave 12-80% additional yield over oontrol
which received 200 Ib. N only ¢,
(ii1) Press mud compared lo others:
Place of experiment: Pandiyarajapuram, Year: 1956—'58.

Manures tried: Press mud at 10 and 20 tons compared to (i) molasses
at 3 tone; (ii) molasses 4 begasse at 3 tons and
(iti) river sand at 20 tons,

Result :  Press mud at 20 tons gave the highest yicld 7,

Conclusion  : Press mud chn be profitably utilised in the place of
compost or farm yard manure,
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. Green Manures:-
(iy * Response to green -Dlasnure ;

(a) Place of experiment: Nellikuppam, Year: 1954--'55.
Manures tried: 5000 Ib. sunnhemp as green manure raised inter-sown.
~and incorporated after 45 days of planting and 200 Ib.
N as ammonium sulphate top dressed,

Result : The green manure troated plot gave 53 ‘02 tons canes
as against the yield of 52:24 tons of ‘canes in. the
control plot supplied only with 200 1b. N in the -form
of ammonium-sulphate.

b) Place of experiment: Kulithalai, Year: 195-!:—-’5&
Manures tried: Sameas in Nellikuppam but both ﬂunﬂhamp and
daineha were tried.

Ihasul{a Green manure applied plots gave better vield.

i) Ej}"ect nf g: een manure on solting of jaggery :
Place of experiment: Palur, Year: 1941—'42,
Manures tried: Snnnhemp leaves were u,pplled in the third month
along with 200 Ib, N (groundnut cake 4--ammonium
sulphate ab 3:1 ratio) for the variety Co. 349.
Result : No difference in setting quality and colour of jaggery
_ was found %

G. Placement of Manure:
9 Place of experiment : Palur, Year: 1933—'34
Manures tried: Manuring canes in pits compared to local methods of
applying in furrows with variety 247, B.
Result : Manuring in pits gave an increased vield of 18:7%
over local method.

Summary and conclusions: Manurial e:cpmments on augnrcaue have been
conducted during the past fifty years in Madras State, primarily in the Research
Stations at Paluriin South Arcot, Gudiatham in North Arcot-and at Central Farm,
Coimbatore. Buf during the past ten years, experiments have also been conducted
at Cuddalore, Nellikuppam, Kulithalai, Pa,nﬂmra]apumm, Vadapathimangalam
and Rajathanikottai. The tract represented by Palur is typical of a strip of
sandy loamy soil whereas Gudiatham represents a little heavier soil.. The Central
Farm, Coimbatore representing the Central districts has two different soils viz.,
black and-red soils.

Experiments were conducted with the f ollowing manures-and fertilisers :

(n) Nitrogenous : ammonium sulphate, sodium nitrate, urea, ammonium sul-
phate nitrate, caleium ammonium nitrate, potassiom nitrate,
caleium nitrate, caléium cyannmide and milled fish guano.
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(b) Phosphatic : super phosphate and fish guano,
(¢) Potash- ' ¢ potassium sulphate and potassium chloride.
(d) Oileakes : groundnut cake and castor cake.

(¢) Bulky organic manures : farm yard manure, compost, press mud, poudrette,
molasses and begasse.

(f) Green manures : sunnhemp and daincha,

From the factual presentation made in this paper of the manurial experi-
ments it is clear that it is not possible to give a general recommendation but the
following conclusions can be drawn.

1. Heavy manuring of seed nursery does not benefit the main crop and so
the main crop has fo be properly manured.

2. The apphcntlon of nitrogenous manure increases considerably the
tonnage of the popular varieties of canes tested,

3. The optimum dose of nitrogen vary from place to place. This was
found to be upto 200 Ib. in Gudxyuthnm. (North Arcot ) and upto 250 1b. in other
places like Cuddalore, Kulithalai, Nellikuppam, Vadapathimangalam, Pandmra]a-
puram and Rajathanikottai.

4. The experiments show that a mixture of ammoniuvm sulphate and
groundnut cake is better than either groundnut cake or ammonium sulphate
alone,

5. Split dose of nitrogen application was found better than single dose,

6. Foliar application of nitrogenous manures was found to be not
beneficial, »

7. The germination of canes is not affected by concentrated manures.

8. Phosphates though not effective in increasing crop yield and juice
quality have been however found to influence the quality of jaggery obtained.

9. Inregard to potassic manure, there was no apparent need in all the
Research Stations tried.

10. Press mud having the average composition of 1 per ecent N, 2 per cent
P and 0-5 per cent K,O available as a bye-product in sugareane factories can be
profitably utilised as a bulky organic manure in the place of compost or farm
‘yard manure.

11. By the proper application of green manures, the dose of fertiliser N
can be reduced.

12, Manuring in pits is found to bo better than furrow application.

BIBLIOGRAPHY
1. Anonymous 1064 Memotrs of Department of AJrnculnerr Madras,
Govornment of Madras,

% — 7 1958 Annual Administration Report.
Madras Agriculiure Department 1056—"456,



138 The Madras Agricullural Journal-

—_—

—_———— —

i e
7.

—————

—_———

10.

1l. Mnrit_tkuiaudni, A

12. Paddy Specialist & Govt.

Agrl, Chemist

13. Vaidyanathan, I

F@@@@@@@@@@@@@ O A i T S

WELCOME TO NEW PATRON

_—

?@@@G@@

1057

1058

19568
1060
19560

1058

1957
1044

1933

The Madras Agricultural Students’ Union welcomes
Sri G. 5. Thangamuthu, B. sc., B. sc. (Ag.), Post-graduate Scholar
in the Faculty of Agronomy, Agricultural College & Research
Institute, Coimbatore.as a Patron of the Union.”

e S T T ST () T 0 A i S S G AED () G ST S S

Annual Administration. Report,
Madras Agriculture Dopartmént 106667,
Annunal Admintsiration 'RE}:E?L'

Madras Agrienlturo Dep arl;rﬂunt lﬂ-ﬁ'il’--ﬂ‘ﬁﬂ.

Annual Administralion Ru;mrj!* 2 i'.'-_.'.='. '
Madros hgrmultnm Dopnrt-mnnf. IE}ES—‘ED

*_-ﬂu— - Iﬁﬁﬂ— 'ﬁﬂ :

Annual- Progress report of Sugarcnnq: research
schemes in Madras 1954—"55.

~do- 1057—'58.
~do- 1068—'50.

Annual Report of the Agricultural :Stations.
1806—1960, Governmiont Prqas..?rladms. |

Potash i‘uquii‘nmﬂﬂl:_ﬂ. fﬂf_ Il}&ilﬁg Agi‘ii-:_l-ﬂtl:lrlﬂ

- TField trials conducted by anscﬁnmc'(mﬁ;a 58)

Manuring crops. Mndﬂm agric. J., 41 71—«113'

Review of manurial uxpunmunta on the ugrl-
culturnl crops of the Madrads Pmaldanu;{ for
the deconnial period 1030—'40,.

Madras agrie, J., 323 3 and 83.

Analyais of § Manurial crjmrigne:_it'#z in India.
Imperial Council of Agrienltural Rosearch®
Government of India Preps, Simla.

g@@@%@@ﬁ



