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Groundnut — Mixed Cropping Experiment.
By . _
C. R. SESHADRI, B. A, B.sc: (Ag.),  B. G. AIVADURAL: 5. sc. (Ag.)
and

N. SRINIVASALU, n. se. (Hons.). A
Dllaucds Section, Department of agrmultum, Mur1rna -

" Introduction: Groundnut is one of the meartaut} commercial
crops of the Madras State and it occupies nﬂarly two million acres
with an estimated productznn of one million tnns 'of nuts in &hell
valued at nearly 33 crores of rupees. The area. uuder groundout “has
expanded phenomenally at the expense of other craps hecausa of the .
ease of cultivation and the attractive mnnetrary returns. Gmundnut
ie grown pure and also extensively as a mixture Wlth othef cereals
and pulses. The benefits of mixed cropping have been stressed by
many agronomists. The practice is not mew. to the Indian ryot
whose holding is small and a variety of crops is takan by resorting to
judicious mixed cropping. However to get the best results out of
mixed cropping subsidiary crops to be grown: have to be chosen
carcfully to see that the components do not reaet adversely on
each other.

Summary of previous work: Previous worlk done in this regard
in the other States has been dealt at length in a'previous paper on
the subject by John, Seshadri and Shanker Rao (1943). At the
Agricultural Research Station, Hagari (Andhra) Groundnut-tenai was
found to be ecologically a sound mixture. At Guntur (Andhra)
Cotton-groundnut mixture gave highest munata.ry return per unit
area. Similar results were obtained at Dharwar (Bombay)., Mehta
(1942) reported that redgram and groundnut miixture was better
than redgram sown pure. The same combination pruved successful
at the Agricultural Research Station, Siruguppa, (Andhra). Mixed
cropping trials with cotton at the Agrmultural Resedrch Station,
Koilpatti (Madras) have shown that groundnut, among the different
mixed crops, has the least effect on cotton. Mixed cropping
experiment was conducted at the Agricultural Research Station,
Tindivanam (Madras) from 193940 to 1948-'49,  Results obtained
in the firet series of experiment from 1939—"40 to 1941-42 have
already been published and in this paper results obtained in the
second series conducted from 1942—'43 to 1948—'49 are reported.

Materials and Methods: (a) Treatments: The experiment was
conducted at the Agricultural Research Station, Tindivanam for
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seven years {1942—’43 to 1948—’49] in two series.
of “this Bxpenmeni} was tcr Btudjr the re'.lnhwe effects. of the mixed
uruppmg on the twu mam typea gro';vn in 'the cuuntry sz apreadmg'
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The. main objact

.I Serus r' B'unqh Groun d_?;:;:,; ). r 1 942-—'4 3 to 1 945—’46 J

e Traa.trmant-a e ; Sbrmns ' Spa.cmgs
1. =.(?}1t;:rur:mdn.ut'. and Guttan e ;Gmundﬂﬂt TM"F 2,6 x 6”7
2. Groundnut and Redgram . Cotton-Co. 4 w8 xg”
3.  Groundnut and Castor Cumbu - Local 3’ x6”
4. Groundnut and Cholam Tenai - Local 3’ x6”
B.° Grmmdnut- and Tenai Castor - TMV 2 e x2
6. Gruuhduut ann Cumbu Redgram - Lﬂcal 6’ x 9"
S Cholam - Local 6’ x 6"
I1. Series (Bunch and spreading groundnuls)
(194647 to 194849 ) |
Tmat.manta Gsrlt; ii‘gfz & Other crops

1. ‘Groundnut (TMV. 2)- Bunch pure 6" x 67
2, Gruundunt (TMV. 2)- Castor (TMV. 3) 6”7 x 67 6’ x 2°

3. Groundnut, (TMV. 2)- Redgram _

TR P. 8. Btrain 6" x 6” 6' x 9"

‘4. Groundout (EMYV. 2)-Cholam - Local = 67 x 6” 6 x 6”

5. Groundnut (TMYV. 2)- Cumbu - Local 6" x 6" 8 x6”

6. Groundnut (TMV. 1)-Spreading pure = 9" x 9” |

7. Grﬂunduut (TMV. 1) - Castor-TMV.3 9" x 97 6 x 2
8. Grnundn ut (TMV. 1) - Redgra.m

' P. 8. Strain 97 x 9”7 6°x 97

9. “Groundnut (T'M‘U lj Ghn]a.m Local 97 x 97 6’ x 6
10, Gmundnut- (TMV. 1) - Gumhu Local 9" x 9" 3’ x 6"
11. ‘Castor pure (TMV. 3) - 3'x2
12. Redgram jure- P. 8, Strain 3 x 6
13, "Cholam pure - Local ' 1'x 6"
14. Cumbu pure - Local 1 x 6"

The randomiged method of layout was ndnpted

The net plot
size after rejecting’ requlmtc borders v.aa 44'x K" or 1/165 acre in the
first series and 33’ x 6’ or 1!22{] acre ion the seuond series,
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(B,-’ Guhwatwﬂ detmls 4 Ths fields were. cuihvatad &a are
usially done for the grcundnut erop. Tawn rubl‘uah wag. ﬂ,pplied a,t
the rate of 10,000 Ib. per acre and was mcorpuraﬁed mtﬂ the goil,
Sowings were done in the proper seasons. Two hnemgﬂ and WEEd:ngs'
were given to all the plots, the first during the fourth week and the
second a month later. ~The bunch groundnut was harvested by
pulling the plants and stripping the pods and tbe apreaﬁmg vl&nety
by dtggmg with mammuty and stripping the- _pods. ‘After the
harvest of groundnut H, M. Guntake No. 2 was worked 111 habween
the rows of Castor, Redgram and cotton to remove WLﬂdﬂ

(¢) Season: Iirst Series: The ﬁra}b series r::f tha experi-
ment was conducted during the four years.1942-°43, 1943-44,
1944745 and 1945-'46, The first season thuugh started late, was a
“favourable one for the bunch crop. Good distribution of rainfall
during the earlier part of the season proved ideal for the bunch
groundout and very good yields- were obtained. The rapid develop-
ment of the groundnut plants affected the growth of the subsidiary
crops and the short duration cereals were the worst affected. The
gecond season (1943-'44) was characterised by increased. activity of
the north-east monsoon, which favoured only the long duration
subsidiary crops. The groundnut crop was an average one. During
the third season (1944—'45) immediately after sowing there was a
heavy downpour which affected the germination of:_'::all the six
subsidiary crops grown mixed with groundnut. . Excessive rains
Jdelayed harvest of the groundnut crop and as a result large
percentage of nuts sprouted in the field,. \The yields were erratic and
hence discarded. The fourth season (194&—’4&) ‘was a normal one
and fairly good FIE]dE were obtained, LI

Second Series: In the first year 194647, groundnout was
gown by the middle of July. Rainfall received during the crop
period was in excess of the requirements. The distribution was also
not altogether Ba.tlsfn.ctﬂry, ThB yield of bunch gruundnut- was
below normal. In the second year, 1947—'48, season was adverse to
the spreading groundnut as the north east monsoon was a near
failure. The distribution of rain during south west monsoon period
. was uneven and unsatisfactory. The yield of bunch grqunduut was
below normal while that of spreading groundnut was poor. In the
final year 1948-'49, the season was marked by partial failure of both
the south west and the north-east monsoons, ' Prolonged drought
prevmled in the initial stages wbmh greatly affected the growth of
the crop especially that of buuch ‘groundnut, The north-east
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10ns0on also  failed and rendered harvesting difficult. The initial
etbank grea.trly upsat the raaulta of tha ﬂxpanment espacm]ly in case
f bunch grnuudnut : et L - ST

S T

B Remlls._ fa) I’ie!d The yield of groundnut grown as a pure
i'::p aud as mlxtura ﬂ.‘l‘Dp was recorded for all the seasons. The
rield data ‘were sl‘.a,t:st-ma!ly ana]ysed mud the results are gwe.n in
ables below, aenes wise. _

Tasre I (a)

Miwved Cropping of Groundnut (1942 - 43 to 1945 - "46)
Graunr.lml.rf Yield Data — (Average for three jears)

1 et ' Groundnut Groundnut Groundnut Groundnut

. Particulars Eu‘neh-pura and and and

i (Control) Combu Teanai Cotton

Hit o i -A B C g D
Acre-yield in'lb. - 1,450 .- - 1,242 1,276 1,370
Percentnge on Control 100°5 857 879 245
Groundnut ' Groundnut = Groundaut  Stan- Whether . Critical

and and and dard significant diffa-
- QCaator - -~ Redgram Chelam - arror oT 1ot TETICO

;B : ¥ L (P=006)

1,336~ .0 - 1,180 1,106 871 Yos 1050

p2-1 ;% 814 762 o . 26 Yos 72
Conclusion : AT D, W, C, B, F, G.

Taesre I (b)

Groundnut mized cropping G;z-pcfimun-# (1946—47 to 1945 —45)
) _ Yield of Groundnut in lb,— (Average for 3 years)
Second Seriear e k] ' .

Tt Bunch B‘:graud ing
: oy : , TVM 2. VML
. Treatment E— AR Y
Acre ylu]d Peorcentage Acre yield Parcantage
in 1b. on cantrol in I on contraol
Grousdnut Pare™ 1 500 1000 " 850 100:0
Gro:uudnut- and Cholam © 619 !3‘?"? 486 571
Groudnut and Castor e 722 802 784 §9-0
“iroundnut and Cumba- ; Lit:31] 766 606 . 713
Groundnut and Redgram 729 810 620 73-0
Btandard Error : h 516 il 42-4 7/ 440
YWhether Significant or not (P=0"03) L was i . yos

Cretical difference’ . 1456 16°2 120°0 14°1.

Conelusion : -~ Groundnut; itﬁig.rum, UE.!‘.LBI', Cumbn, I'Cl:ilnlum

'Gﬁtndnuﬁwﬂﬁﬁai:' Rodgram, Cumbu, Gimlum
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T.anm!: 11 [u}

Mized Urﬂpptny‘ .E:i:_pcr'l:m ent
Yield of subsidiary crops when grown with bunch groundnut

FPirst sarien ;

f LA [

Yield in Ib p&r anm
[reatments . o e ' o
1042 — 743 - 19-13 —Ma U 1046 — 46
Castor ' 147 . 420 -~ ... BT
Gumbu Rl TR PRI 1 e oy 221
Tenai I _ 32 _ 364 L 8307
Cholam - a8 0o S Tem
Cotton B 82 K T B U
Redgram 961 s S 600
T4sLE TI (b)

| Yield in Ib. per acre’
Second Series:’

e .2 Ca ' -y
EEE e B wh &2
X o8 g g o PN - R = = 2. &
' i BB - RCECR £3
Years Treatments Pure 2 s & N 55
o - ' ' §= 8 SR, . 8BE® = B
g EE® &5 g @5 A g
1046°-47 . Cholam 248 327 1319 308 1242
Castor 254 . 03 366 184 724
“ Cambu . 580 186 ' 316 - BT6C 63'6
) Redgram 488 152 311 297 .. 465
1947-'48 _  Cholam 822 520 643 686 . 810
Gastor 940 288 30°6 536 57'0
Cumbu- ", 590 - . 70 . 11°8 68 116
Redgram . 822 376 4566 830 ¢« _ 280
194849 Cholam 407 237 682 3io . 183
Castor 228 g 312 Y106 0 -7 465
Cumbn 362 60 248 . 108 - 412
Redgram 1106 _.-:z:_m T T 1 S 2‘5-.{ .

(c) Emnamzcs : The economics nf growing grnundnut as a
pure crop and as a mixture cmp was wnrked out in each.of the years
of the ﬁrst series of experiment. - The results are gwan below :
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Tasne III

Econvomicse of Cultination o anra Rasiz §n Rumess

mar—w

Trantmants

8 5. % 3 g £y B
£ $2 fg 45 E5 £: £E
~Particulars E g g g s =N 5% g5 = 5 23
§°E go. E& 85 88 gE  £8
o & - o o. < < S
_ ) Rs. Rs. Rs., Rs. Rs. Rs. Ras.
i 1942-"43 : Oost of cultivation 31 36 a6 a7 a4 a6 . 30
. ; Gross return 71 00 62 77 ‘77 i 63
. . - Net Profit 40 25 26 40 43 40 28
1943-"44: Cost of cultivation 33 38 38 38 a7 38 36
: Gross. return . 6t 70 69 69 86 72 63
- Net Profit 31 a2 31 31 49 34 - 27
1945-"468: QCost of cultivation 60 65 69 69 . 66 69 68
Gross return 135 152 167 160 150 173 156
Net Profit {1 ‘87 88 81 84 104 87
Au;rdgrd.'jar Iﬁraa_.ydnrn’.' -
. Cost of cultivation 417 46 / 48 48 46 + 48 1 46 ¢
Gross-return 90 . Od » 06 09 104 107 23
et Profit . 4D 48 45 ol 68 (i3t} 47

The gross return was calculated by taking into account the
value of groundnut produce, haulms, produce of the mixed ecrop, at
the prava.ﬂmg market prmas ;

D:sr:ussmn- (a) Yield of graundnut First Series: 1In the
first year, cotton and castor had very little effect on the yield of
1grnnudm1h, but the other crops reduced the yield significantly. In
the second year, there was significant reduction in yield of ground-
nut compared with pure grduni:lnul: due to the effect of mixed
cropping ‘in_all cases. But castor and cotton had comparatively
lesser effect. In the final year, only redgram and cholam had
diminished the yields and the rest had little or no effect. The
combined analysis of the three years data showed that the treatment
effects  were statistically significant independent of gseasonal
differences. It is evident from the results that the yield of ground-
nut gets reduced when raised as a mixture crop and that in all the
three Years O’knlam caused the maximum reduction (23°89%). The
percentage of depression in the, yield of groundnut crop is nét as
much ag recorded in the previous series of experiment with spreading
groundnut reported by John et al (1943).

Second Series: In the second series the differences in the
vield between the erop raised and that grown mixed with other crops
were statistically significant only in the first two years. In the first
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year, the mixtures of ‘ Groundnut and Castor’ and ‘Groundnuf and
Cumbu’ recorded significantly bigher yields  over - the mixture
¢ Groundnut and Cholam » in the case of both bunch and spreading
groundnut. In the second year ‘Groundnut and Cholam’ mixture
recorded significantly less yields than all the other- treaiments in the
case of bunch groundnut. In the case of spreading, groundnut pure
and * Groundnut - Castor”’ mixtures recorded significantly. higher
yields than ¢ Groundnut and Cholam’. In the third year (1948—748)
the yield differences did not satisfy the ‘Z' test., Combined
analysis of the data for the three seasons revaa.led that cholam when
grown as mixture with groundnut either bunch or Epreadmg depreaged
the yield of groundnut significantly than other crops. -

Comparing the effect of other crops on the ‘bunch " and
spreading types it is seen that bunch crop suffers lesser reduetion
in yield than the spreading groundnut particularly when grown mixed
with cumbu and redgram. The percentage of reduction in yield of
bunch and ﬂpmadmg groundnut when grown mixed with other erops
are given below in Table IV for each year and also tI_*m three year
average. ’

TasLe IV

Mixed cmppmg experiment reduction in yield of gmundnut

Bunch Groundnut Spreading Groundnut

1946—47 : _ :
With Cholam 36°3 42'3
With Castor B3 F g
With Cambu 66 35
With Redgram . 234 310

1947 —’48 - ' -

With Cholam 456 48'8
With Castor 10:9 S 21
With Cambu - 210 484
With Redgram 24'0 - 32'8

1948—49 : ' :
With Cholam - 446 ' 379
With Castor : 43'8 180
With Cumbu 43'5 - 321
With Redgram 193 17'1

Averagé for three years : _
With Cholam 4279 430
With Castor ' - 210 94
With Cumbn : : 23'9 313
With Redgram S 222 270
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“fb)  Tield of other crops: First Series: None of the
aubmdm.ry crops has given consistently good yields in all the three
seéasons. . In.the second year when the season was adverse for the
buunch: gmundnuﬁ all the subsidiary crops have fared fairly well.
The wide variations in the yield of subsidiary crops are not only due
to the -seasonal effect. The bunch groundnut crop being very
" vigorous in the initial stages especially in years when the rainfall
- distribution is favourable as in 1942—°43, the growth of the subsi-
diary -crops is much affected and it is only after the harvest of the
main erop (groundnut) that the other crops pull up. The average of
the yields of the subsidiary crops are low compared with the yields
of the same crops during the previous three years when they where
raised as mixture with the spreading groundnut. This leads to the
conclusion that other crops do not fare well when mixed with bunch
groundnut.

Second Series: . The yields of subsidiary erops were compared
when raised mixed with bunch and spreading groundnut by expressing
them as percentages on' the yield of pure crops raised in the same
season. The data are given below in Table V

TasLe V

Yield of Subsidiary crops * Average of three years’ expressed
.as a percentage of the pure crop

: Cholam Castor Cumbu Redgram
With bunch groundnut 84'8 25'0 22'8 31'9
With spreading groundnut 94'5 45°1 388 333

- From the above data it is seen that the bunch groundnut has
greater depressing effect on the yield of other crops forming the
mixtures than the spreading groundnut.

(c) IEconomics: ‘Groundnut plus cotton’ mixture has given
the maximum returns, in two of the three years and the mixture
‘ Groundnut and Redgram’ in one year. As the subsidiary crops
failed badly, the mixtures groundnut plus Cumbu and groundnut
plus Tenai have given lesser returns than the pure crop of groundnut,
Mixed cropping of groundnut with castor and redgram has given

high returns consistently and these may profitably be adopted by
ryote. Groundnut and cotton mixture may specially recommended

in view of the extention programme in Cotton.

The resulta nhtamed from this EXPEI‘I[I]EHt are in conformity
with the results obtained 'in the. B“CIJEII‘IIDBIILB carried out with the
bunch and spreading groundnuts separately.
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The principle underlying the practice of mixed eropping ie not
only to gefti maximum returns from an unit area but also. 1o utilise,
tho soil fully and in a proper way. By growing two. or 0[35 with two
different feeding zones the soil is fully exploited. = For this, both the
crops must have Ffair opportunities to develop.’ G_rounch:ur is &
shallow rooted crop and crops like Redgram, Castor and Coffon
with deeper root systems are hetter suited to mixed crnppmg The
bunch groundnut on account on its svinitial wgaur over grows the
young crops sown with it and inhibits their grnwl;h'. This results
in low yield of the subsidiary crops. Though the faet that it
undergoes lesser reduction in yield is an advantage in-favour: of
bunch groundnut, its effect on the subsidiary crops is not negligible
enough to be over looked. It can safely be concluded that spreading
variety of groundnut is more suited to mixed cropping with other
crops than the bunch. : ot -

Conclusion: The following conclusions are .dt'a.wrs_ from the
experiments : EER

1. - The bunch gruundnut suffers cmi:nparatively smaller
depression in yield than the apreadmg .gruunduut when
grown mixed with other crops.

2. The bunch groundnut has greater depresﬂmg eﬁ'eut on the
yield of other crops forming the mixtures than the
spreading groundnut,

3. Of the subsidiary crops forming mixtures, Cholam ecauses
the maximum reduction in yield of the grnunduut.-

Bused on the above conclusions the fnllowmg renummendat-mns
are made : '
1. Mixed cropping is remunerative than pure cropping.
2. The spreading variety of" grnundnuh is  more suited to
mixed cropping. _
3. The following mixtures are more economical thon others.
Groundnut and. Castor.
Groundnut and Redgram.
- Groundnut and Cotton.

REFERENCES -

1. John, Beshadri and Bhanker Rao, (1043) Mixed nrnppmg of groundnut’:
- Madras Agricaltural Journal, Vol. % July 1943,

2, Miera, D., (1951) Mixed cropping-Rural India 1951; _
3. ‘Madras Agricultural Station reports—1038—40 to 1948-49.



