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Introduction.

Manurial experiments on groundnuts do not appear to have been
conducted to any great extent in India, even though the crop attained
commercial importance and oceupied an area of two million acres as early
481914 and over 8 million acres during 1938. The latést area statistics
show that the acreage under groundnuts in India is roughly 7 milliens. The
few isolated experiments that were conducted in some of the Provinces
indicate that the response of groundnuts to fertiliser application is to a
large extent influenced by the nature and availability of plant food in the
soil. . On the black cotton soils of Bombay Presidency and. the Central
Provinces, nitrogenous manures are reported to have had no effect on the
vield of groundnut(10) ., At Akola Experimental Station in Central
Provinees, a definite response to the application of potassium sulphate has
been obtained(10), On the Hebbal Farm in Mysore State, a combination
of potassic ‘and phosphatic manures has béen found to be the best for
application. to red sandy loams(®), In Burma, in light sandy loam —
alkaline and poor in all essential elements of plant food — nitrogenous
manures alone have been found to have enhanced the yield(10),

Experiments conducted at Rhodesia have shown that nitrogenous
fertilisers are not beneficial to groundnuts and that the vésponse to-
phosphates is little unless the soil is of low fertiliy (2. Application of
wood ash has resulted in increassd “yield and oil content in Philippine
Islands(6), In North Carolina it has heen found that potash is most
essential for profitable productionf®. ®ead 11), At Georgia Coastal Plain
Station, the need for a complete {ertiliser for peanuts was evident, but on
lands having leguminous green manure turned under nitrogen was reported
to have had no effect, while potassium and phosphorus profitably increased
the yields(?). At the (eorgia Experiment Station also, best increase in
yield was obtained on most soils with- a complete fertiliser mixture(s,
In Florida no profitable response was found either with single elements or
their combinations(®). Comparatively large quantities of potash were
required on the light soils of the Virginia Experiment Station(2),

The results of the manurial experiments on groundnut being thus
varicd jb was considered desirable to conduct-a well laid out experiment
Whlﬂ]’t mcluded N, P and K' and all their combinations .in Madras

* Contribution Ne. 19 of the Uﬂsefds Section, Madras Departinent of Agriculture
$ The numbers within brackets refer to Literature eitations.
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Presidency which claims ahout 50% of the area under the crop. in India;’ m
ihe Scheme of Research on Groundnuts financed by the Indian {.rﬂ'ﬂ neil of

Agricultural Rescarch.

2. Leecation of the Experiment. -
The trials were conducted at the Apricultural Rescarch Station

Tindivanam for three successive years from 1937—38 to 1‘}39—4{} durma
the main rainfed season extendin g from July to Deceraber.in each “year,
The Station, which is mainly infended for research work on groundnuts, is
lumt'-d in South Arcot Distriect — the premier gronndnuf grqug tract
{ the Madras Premdeua]r

(i) Soil. — The ~soil of this Station is t}rpma] s&n&y loam &ncl is
representative of a large portion of the groundnut tract of the. PI"*EHI{:HG}’
Soil depfhs vary from about 12 to 18 inches with an underlying layer of
weathered rock and Kankar through which the roots of groundnuts do not
readily penefrate. Chemically the soil is poor in organic matter and
nitrogen as can be expected of sandy soils. It is also poorin phiosphorie
aocid mﬂ pctﬂsh contents. Lime is present in fair quantity in the upper
layer of the soil and especially in the subsoil it is more pronounced. The
ﬁgures of chemical analysis of the soil W]JE-IE thﬁ c.zpar:ment was conducted

are given below:—

. o . 1 (Percent)
Mﬁlﬂtufﬂ- : _ mee 2.38
LLess en ignition. ,_,.--*"*“'{-:;;W;T':‘T"*-f:?r - 1°88
Insolubles. -ﬁf‘ﬁﬂtr"m- e LT R 8909
Iron. 6,1‘; .‘k':_-‘-"-‘ AT 2 e - 524
Alumina, - T TN . 195
Lime. f‘ (’m,»"" -.:’."75., 3, - 0°51.
Magnesia, £7 <= / \\5\@ R 3 ‘026
Potash. & F 5 o ,-' 008
ghé:a'phnrm c{d‘,. o ' o nﬂﬂﬂ3

. ' ' 23
Sulphuric ac :.‘Lf * * - 1&-? .0 004
Carbon—dioxider ., = T T 2 ", 0177
e ity ) ﬂ
e Total ... 99424
Mitrogen. - . 0029
Available Peotash. e = 0:003
a " A a {I um
pH value. ' . - - ?

A1) - Rainfell. “Iﬂ the South Alcﬂtr Dls’ﬁnct grmmdnut is sown _
immediately after the receipt of the snu_trll——west. monsoon rains in
July—August and is harvested with the closing rains "of the north—east
monsoon in December. The crop depends for its successful growth .and
yields on the even distribution of the two monsoons. - In the three years
the manurial -:axpanmant was in progress, the rainfall and its distributio n
have not been quite normal and were different from year tn year with iks
cnnsaquent effcot on yield. In 1937—38, the south—west monsoon broke.
out late in Auuust and was chzmmat.e.msed by heavy precipitations in ‘the
initial’ Etagea - The monsoon waaLenad later ‘resulting in a period  of
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drought which in its wake brought about a - severe insect attack by
Sl‘ﬂmaﬂﬂr.yr nerferia. - The Heavy north—east monsoon affected the setting
of pods and the yields were low a;vmagmg to only 800 1b: of pods per acre,

In the aecund year, the sowing rains were received towards the end of J uly
and m}ﬁ.mh—.#eﬁtlmunsunn was well distributed. The north—east mongoon
failed completely in the beginning and the few showers received late in
the season totalled to only about 6 inches as against an average of
24 inches. The crop, however, put forth a second. flush with the later
rains and gave an acre yield of 1200 1b. of pods. In 1939—40, the monsoon
was delayed till the seccond week of August. The north—east monsoon

broke out towards the middle of September and proved normal both in the
incidence of rainfall and its distribution. The yield averaged to 1,800 1b.
of pods per acre. . The actual rainfall received clurmg the three -cropping
geasons is given in Table 1. :

Tab'& I.  Rainfall from Sowing to Haruzs:‘. Agrmuhuru!
Research Station, Tindivanam.

1937—'38. 1938—39.. 1939—40
Period in No.of Rainfall ~ No.of  Rainfall  No.of  Rainfall
“weeks, Rainy Cin Rainy in Rainy -
_ days.. inches,  days. inches. days. inches,
July-Aug. 26— 1
2— 8 : Sown on 10-8-"39,
9—15 Sown on 16-8-"38. 4 1-23
16—22 Sown on 24—8 37 4 379 - —
23—-29 ™ 1 ' 2 0-13 - —
Aupc=Sep. 30— 5 3 1 09 1 027 1. 012
o 6—12 I 0-05 4 3:58 - —
13—19 1 1-15 2 118 2 2:70
20—26 3 300 4 028 & 046
Sep-Oct. - 27— 3 4 817 1 004 2 193
i 410 * 2 0-45 1 004 1 017
11—17 3 1:32 - — 7 543
18—24 1 0-28 1 0-10 . 4 067
25—31 7 223 5 2-12 3 (0-97
November, 1— 7 6 G-47 1 1-07 4 326
. 8—14 3 562 - i 6 183
P 15—21 3 1348 o - 4 604
- 22—28 - — 1 012 - —_
Nov=Dee, 29— 5 2 0-56 - — - —_
- 6—12 3 3-35 2 099 - —_
13—19 1 014 - — 1 024
: 20—26 2 016 - - - i
Dec~Jan, 27— 3 1 0:18 - —_ - i
' 4—10 - — 1 014 o 011
11—17 - — 4 0-51 -
18—24 Harypested on Harvesied on Haryested on
25—31 = 22—-1-—-1938, ° 11—1—1939. 18—1—1840.

" Total. L 41 5001 34 1521 46 2876
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3. Experimental Details.

(i) Trealments. — The experiment wes designed . ‘on an N, K, P
basis and ineluded combinations of them with and without a, bu‘ﬂai dfessmg
of enttle manure. The different treatments and the rates {‘.lf n.p'ﬂmarhﬂn of

the different manures are given hereunder

" Sub-block (i) | Sub-blck- f}-fj_ _
Without a basal dressing of With 1 basal drqa_si:_i_g-'of:catﬂe_
cattle manure. manure at the rate of . three. tons

of cattle manure [lcrnaa Im.a,] per
acre, i.. e, B0.1b. N per acTe.

CoNTROL. Ca:r-mnn. -

n ﬂ.

p b

k- k

np n

nk th

pk ok

npk ok

Doses per acre;—

N. 11 1b. about % ewt. of ammonium sulphutr::
P,0; 421b. about 2 ewt. of superphosphate {nrdmar}'}
K,0 54 lb- about 1 ewt. of potassium sulpha.te

" (i) Layout.— A split plot des:gn ra,n&nmlsed ]Jh:u:lt layout
replicated five times was adopted. The position of the sub-blocks
'receiving cattle manure within each block was fixed by randomisation.
The eight treatments were also allocated at random in- each sub-block.
The gross size of plot was 60’ x 43! and the ultimate size at harvest after
the rejeuti-:;-p of border rows all round was 583’ x3' or 1/248 of an acre.

Between plots, a foot and half wide bund was raised and at the
lower end of each plot a small outlet opened ‘into a drainage channel.
Manures were weighed correct to a grammeée and applied” unifornily to the
well cu‘itwmtecl plot just before sowing and incorporated into the soil by

- working a hand junior hoe. The improved. ?anei,}rﬁ H 25 [T‘lrI".T.I} was
sown with a spacing -:_'nf 9" either way. :

The experiment was run for three CEREL T during 1937—38,
1938—39 and 1939—40, © A field 2-40 acres in extent was divided into
three pnrtmns for, this- purpose. and one portion utilized for each’ _year’s
etpe:nment ' The variation in the fertility of the land usad for the three
giccessive years was thus kept at a minimum,
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Table 111 Maiﬁ Effects and Interactions in paund_rs,ﬁﬂ'_-d_s:"e.-.

Bfiect 1937—38 1938—39 193940 Tﬂ’ff;gg:’

PR m 30-3 500 . 282

2 40-0% 6-d 123-4% 7 566

bk - 690= 6G-2+ T05% - 686

np . -83 ‘—?'_3 -30-4 , ~15-3

nbs 95T 200 144 30

ok 148 52 825 42

| npk | 69  -12:3 56 . 01

Standard error 1944 181 326 s 131
Critical difference - '

(P =0. 05) 38°0 380 355 - 638

# Significant at 5 per cent level.

A substantial response to potash is indicated in all the years. In
1937—38 it has given an average increase in yield of 69 ]b. per acre, in
1938—39, 66 lb,, and in 1939—40, 71 Ib,, the three—year average being
69 1b. Phosphate gave 40 1b. per acre in 1937—38 and 123 1b. in 1930—40.
In 1938—39, however, the response was very low. The average increase
in yield due to phosphate during the three-year period eame to 57 Ib. -
per acre. . . ' PR _

In order to examine as to how far the conclusions of the separate
seasons can be regarded as generally true for the locality in question a
combined analysis of the three yoars’ data was also carried out: The
results were more or less in conformity with the inferences drawn from the
results of individual years. A significant phosphate X years interaction
was also obtained showing a marked differential response nf-%hosphnte to
seasons.  Probably the yield response of groundnuts to phosphate is
dependent upon the receipt of adequate and well-distributed rainfall
during  the period of crop-growth: In the year 1038—39 when no
significant effect due to P was noticeable the rainfall received ‘during the.
crop season was very low and badly distributed. By far the major effect
on yields was fourd to be du® to the season. '

To sum up K is found bLeneficial. - Application of P has failed to
supplement the yields in certain seasons. N does nrat: appear. to be of any
advantage. Cattle manure; which was applied as basal dressing though it
failed to show any signifidant effect on yield, seems to exert some beneficial

effect in years of deficient rainfall,

, (ii) Vegelative growth. — To study the effect of. th? different
treatments on vegetative growth, measurements of the length of main axis
and primaries, and counts of nodes for 25 plants per treatment were noted
at flowering, two months after flowering, and at harvest time.” No
appreciable difference in growth of plants under the freatments could be
detected. _ e -

(iii) | Flowering and fruiting. — TFifty plants under each treatment
were observed for . daily flower production. These were separately -
harvested.and county of undeveloped ‘pegs’ (gynophores), ‘tender poda’,
‘immature-pods’ and ‘good pods’ were made. The average number of
flowers, total number of good pods, percentage of setting of good pods in
il,'idi‘i’_idzl%al itreatments were worked -out. - The ‘data are fnrnished n
Table IV,
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i In the first two years of the experiment when the seasons were not
normal, the-effect of the different’ treatments on flowering and fruiting
phases of the crop was not quite clear. However, in the second year the
average. number of ‘good pods’ per plant under np, nk and npk With-
cattle ‘manure and. ok without cattle manure showed significant increase
‘over:nomanure. - In the final year of this trial the beneficial effects of
cattle manure and its combination with artificials were largely in evidence.
The urtificials alone and in combinations {exeeptmg nph) -over a basal
dressing of cattle manure have significantly improved - the setting af good

pods while in the absanca of cattle manure, np and nf prcuved no better _
than no manure. .

0 i0) Qualitative characters. — Qualitative analysis of the produce
such as natural test weight (weight per unit volume) of pods and kernels,
percentage of -kernels to pods by weight (shelling percentage), number of
kernels per pound and oil content of kernels for each treatment was
_carried out in all the three years and the results are given in Table V.

There are no great differences in favour of any manurial treatment.
They are almost negligible when compared to the effect due to the season.
The differences in the total rainfall and its distribution which have
markedly .affected the j,nelds have also affected most of the qualitative
characters.

L
£

'5.- Economies of Manuring.

+ . The economics of manuring was worked out based on the cost of
manures and the value of the produce that prevailed during the prewar
period when the experiments were in_progress. It was fouhd that the
value of the extra pmdueﬂ obtained as a result of the npplmatznn of
‘manures _!Il‘!‘ﬂ not cover the cost of the manures used, The doses adopted
i’ the experiment are also not remunerative even at current rates.

6. Conclusions. _ . . {

The present series of experiments have been more of a preliminary
nature indicating the way for future experiments. Application of
potassium sulphate at 1 cwt. per acre has given significant increase in
yield but the cost of manuring is not met by the value of the extra
produce obtained. Smaller doses of potassium sulphate must be tried to
find out if the optimum required is below 1 cwt. per acre. Cheaper sources
of potassium must also be explored. Superphosphate has given significant
increase in two years and it has increased the flowering and fruiting of
groundnut. Its use in future trials, therefore, narrows down to finding
the optimum dose per acre. Application of ammonium sulphate has not
‘been found to be beneficial. Cattle manure at 3 tons per acre has not been
able to show its beneficial effects on yields. A bigher dose may probably
resnlt in increased yields, particularly in years of deficient rainfall.
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