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NODULATION, GROWTH AND POD YIELD OF GROUNDNUT
UNDER SIX INTERCROPPING SYSTEMS

J, H. KULKARNI' and V. K SOJITRA®

A field axperiment was conducted dirring the rainy seasons of 1984 ami 1935
1o siudy the offect of intercrops on nodulations, growth, nitrogen content” and : pg.ﬂ
yield o! groundnut [Arachis hypogaea L) Tall growing cereal intercrops u}_z pﬂmrl.
millet and corn signiticantly affected the nodulation, plant growth and m trogen cont-
ent of plants at pod filling stege (75 days,) while no such effects  wera, obsdrved,
during the initial stages of crop growth. The above traits wers unaffected when
groundnut Was grown in combination with sesamum, sunflower, . snyahaan u-m'.'
gowpea. Tho pod yisld was also signiticantly reduced under cereal interoropping os
compared to sole crop of groundnut. The observed effects were- ascribed 16 -rotarded
photosynthetic activity due to shading crepted by tall growing cereal crops an the

groundnul grep canopy,

Groundnut (Arachis hypogaea L.) is
traditionally intercropped .with crops
like peari millet, corn, sorghum, pige-
onpea etc, in groundnut growing parts
of India by marginal and sub-margi-
nal farmers to realize various advan-
tages associated with the cropping
systemn during rainy season (Reddy
et. al., 1980). Intercropping with oil-
seeds (sunflower, castor and sesamum)
and legumes (cowpea, green - gram
and soybean) are being popularised
recently by the All India’ Coordinated
Research Project on DOilseeds under
the aegies of Indian Council of Agri-
cultural Research, New Delhi to meet
the domestic needs of both edible
oil and pulses (Anonymous, 1985).
This paper summarizes the results on
nodulation and related traits in aro-
undnut in intercropping of three com-

ponent crops mainly cereals, oilseads -

and legumes.

MATERIALS AND” METHODS

The field experiment was conduct _
ed during the rainy, seasons of 1984
and 1985, using a spanish groundnut
(Arachis  hypogasa Sub ‘sp  fastigizts
var, vulgaris) variety GG 2, at Junagadh
in black calcarious soil  {pH @ 8.00).
Three component crops. evaluated
were 1. Ceresls : Pearl Millet (Penni-
setum americanum (L) . Leake, Var. BK
560), Corn (Zea mays L. Hybrid Ganga
Safed); 2. Oilseeds: Sesamum (Sg-
samum indicom L. Var G. Til 1), Sun-
flower (Helianthus anpus L. Var. Mor-
den) and 3. Legumes : Cowpea (Vigna
unquicalata (L) Walp., Var. Pusa Phalgu
ni) and Soybean (G/ycine max (L YMerri ,
Var. G, Soya. l). The radio of intercrops
was 3 rows of groundnut to 1 row
of intercrop component. Uniform inter
and intra row spacing of 45 cm and
16 em respectively. was followed.
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A sole crop of groundnut served as
contral, - The experiment was laid out
in ja'rang:lomTzad block design with
4 replications in a plot size of 6.5X3m.
A basal dose of 125 Kg N (Urea)
and 25 kg P2 Os /ha (Single Super
Fhosphate) was applied to all crops
uniformly, Rhizebiem inoculation was

not given either to groundnut or to
'imercrcpped legumas. The experiment
received two pre-sowing irrigations
in 1884 while one protective irrigation
was given at 60 days growth stage
at 1985 due to prolonged drought
spell,

Observations at 30, 60 and 75
days afler sowing were recorded on

5 randomly selected plants for nodule
number and dry weight of nodules.

EFFECT OF INTERCROPS ON NODULATION AND YIELD OF GROUNDNUT

Nitrogen content of shoot fram bulk
sample was estimated at 75 days
growth by following micro-Kjeldhal
method Pod vyields of groundnut in
all intercropping systems were recorded
at maturity. The yields of inter-crops
were not recorded.

RESULTS AND DISCUSSION

During both the years (1984 and
1985) nodule number recorded at
pod filling stage were poor in
groundnut when cereals were used
as intercrops as compared to other
intercropping systems and sole
groundnut crop (Table 1). There was
no marked difference in nodulation
between the sole and cereal inter-
cropped groundnut during  initial
stages (30 and 60 days) of crop

Table 1 Nodulation., plant dry weight and nitrogen content of groundnut (var. GG 2) under
sola and intercropped situstion (rziny ceason 1884-85)

1884 1885

Tragtments Nodule Plant dry N Nodule Plant dry N
number | wt. (gf mg/ number | wt, (gl mg/
plant plant) plant p_ljnt plant) plant

60* 75 BO 75 75 60 75 60 75 75

Groundnut+ Pearl Millet §7.3 347 101 103 288 203 370 65 7.0 117
Groundnut4-corn 43.4 330 a1 11.4 230 21.7 36.7 6.8 G.6 116
Groundnut4-Sesamum 40,9 6576 10,6 138 363 251 B4 T4 BE 178
Groundnut-+Suniiower 48,9 48,3 1.4 1.9 412 2889 B4T7 75 B84 153
Groundnui4 Cowpea 43.68 464 9.1 0.0 347 25.4 B6.0 7.3 B.1 148
Groundnui4-Soybean 385 47.6 10,0 12.6 437 26.7 555 85 8.4 153
Sole Groundnul {control]  37.4 B4.0 84 14.2 482 27,3 BB.D B.3 B.6 175

CD a1 5Y 8.51 8.0 1.3 1.0 - Mo 123 08 05 —

* Days afior sowing,
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growth. Decrease in nodule number
ranged between 20-38 per cent in
this intercropping system owver sole
groundnut crop at 75 days growth.
There was no significant change on
nodulation in groundnut under other
intercropping  combinations  although

slight increase in.nadulation occurred- .

in groundnut4-sunilower intercropp-
ing at 60 days growth during 1984

only. Similarly under groundnut 4-cereal’

intercropping .at 30 and 60 days .

growth plant biomass (plant dry
weight) did not differ much but .at
75 days growth [t was significantly
low over sole crop of groundnut
(Table 7). Nitregen content or shoot
at' 75 days growth stage in ground-
nut+cereal intercropping was alsa
low in both the years.

Hundred nodule weight (which
is en index of nodule size) averaged
over. two -seasons at- 75 ‘days '‘growth
was considerably low with tall grow-
ing cereal intercropping system (Fig.
1). Howevet, it did-not. differ signi-
ficantly in oilseeds and legume inter-
cropping systems over sole crop.

It is apparent from the above
results -that tell growing cereal inter-
Fig. -1
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crops significantly affécted :he mtr-
ogen f{ixation -traits “in- gmundnut
But medium tall- oilseed- crops “and
short stature legumes *did néﬂ haw'
aporeciable influence. deurad 'hght
on‘groundnut consequent Upun shad -
ing caused by tall gruwing cemafs
might have. restricted ‘the phnmsi.rm
thésis and energy supply 1o - roots
thereby reducing the nodulaticn and
the nodule size. Restricted ‘ photos-
ynthesis - further - evidenced * lower
biomass preduction; Low nitrogen ¢g-
ntent of groundnut shoot sampied
from cereal mtercrm:prng system could
be attributed malnln_.r 1o lower nitrogen
fixation and N-uptake from soil under
restricted “photosynthesis - Namblar er
al. (1983) demonstrated that intercrops
like pearl-millet, corn'and sorghum lini-
ted the light reaching the groundnut
Crop canopy to an, extent of 33 per
cent thersby restricted the pholosyn-
thesis. This inturn had also reflected
the rzduced nodulation and nitrogen
fixation, Further, they also observed
that when. lateral leaves of sorghum
crop were. removed the intercropped
groundnut nodulated better and fixed
more nitrogen. Similar reduction in
nodulation and N2 fixation in soybean
intercropped with corn was reported
(Whaua and ‘Miller, 1978). Non-sig-
ficant differences in the modulation in
the..initial stage. (at 30 days growth)
however.couid be attributed to - shorter
height of intercrops which apparently
did not create effective shading.

Maximum nodulation and nitrogen
fixation in groundnut is known to
occur at the-pod filling stage (Nambiar
et al, 1986-and Kulkarni et al., 1986)
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EFFECT OF INTERCROPS ON NODULATION AND YIELD OF GROUNDNUT

:Table 2 Effect of different intercropping systems on pod yield of groundnut var. GG 2

Tieatments Pod yigld kg/ha
1284 1985 Mean

Groundnut+ Pearl Millet 1035.0 838,5 966.7
Groundnut+Corn 1186.0 866,2 10311
Groundnut+Sesamum 14140 1231,0 1322.0
Groundnut + Suntlower 1401.0 11350 1268.0
Groundnut4-Cowpea 1420.0 1251.0 1335.5
Groundnut+ Soybean 1293.0 1352.0 1309.9
Groundnut alone control 1481.0 11568.0 13240

CO at 59 156.0 166.0 160,9
Thus any discrepsncy in nodulation REFERENCES
and nitrogen fixation is bound to
contribute m pod vyield. Hence it is ANONYMOUS. 1985  Groundnut, sesamum,

clear that pod vyield of groundnut
was significanily affected in ground-
nut -4 cereal intercropping during both
the seascns (Table 2). There was no
significant difference in pod vyield
under groundnut + oilseed and ground-
nut + legume intercropping systems

Based
could be

on the above results it
cencluded: that shading
created by tall growing pearl millet
and corn intercrops on groundnut
inhibited the normal nodulation result-
ing in decreased pod yield. On the
other hand intercrops like sesamum,
sunflower, cowpea or soyabean could
be ideal alternative crops in the farm-
ing systems to augment benefits of
intercropping systems in India as they
increased nodulaticn growth and pod
yield in groundnut.

The authors are grateful to Dr.
P. S. Reddy, Director, National Research
Centre for Groundnut for his interest
and facilities rendered in conducting
this study.
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