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Nodulation and N.-fixation by legumes grown as inter-crops of
sugarcane and their effect on sugarcane Production'

R.L. YADAV2

To study the nodulation pattern of legumes grown as inter-crops of sugarcane and their
effect on cane yield, two field experiments were corducted at the Indian Institute of sugat-

cane Research, Lucknow, over a period of 4

increased upto 30 days
wilczek Cv. Pusa baisek,

(c2janus cajen (L) Milsp. Cv. Type 21).
and black gram was faster in
spread of sugarcane.

and 150 Kg N/ha applied to sugarcane,

Much of the inter-row space in
sugarcane remains unutillized for a
period of about 100 days as the initial
rate of horizontal spread of sugar-
cane is slow (Singh and Kumar, 1977)
Instead of allowing weeds to grow and
offer severe competetion to main crop,
growing short duration legumes in bet-
ween 2 rows of sugarcane has become
a practice in subtropical India (Yadav
and Srivastava, 1978) In this study.
efforts are being made to find out the
differences in growth pattern of green
gram and black gram and nitrogen
fixation by them when grown as pure and
intercrop of sugarcane, and also of pig-
eonpea at different levels of N with their
residual effect on sugarcane.

MATERIAL AND METHODS

Two field experiments were condcu-

ted at Lucknow in a sandy loam soil of

years (1977-80), Number and weight of nodules
after sewing and declines thereafter in green gram (vigna radiata (L)

hi) and black gram (vigna mungo (L) Happer Cv, Type 9).
increasing trend in both these twe characters was observed upto

60 days in pigeenpea

The rate of decrease in nodulation of green gram
inter-crepping system due to shading caused by {ateral

N application to pigeonpea. and te sugarcane proved deleterious for
nodule development of green gram and blaek gram.

the cane yield compared to pure sugarcane supplied
in between standing crop of pigeonpea yielded high

Inter-cropping of black gram decreased
with P, Autumn sugarcane planted
est at 40 Kg N/ha applied to pigeonpea

neutral reaction and medium fertili?y
status. The treatments of first experi-
ment consisted of 4 rates of N (0, 20,
40 and 60 kg N{fha) to pigeonpea (caja-
nus cajan (L) Milsp C. V. Type 25) and
3 rates of N (75, 150 and 225 kg N/ha)
to sugarcane Saccharum officinarum
Linn. Cv/Co 1148. All these treatments
were replicated thrice in a split-plf)t
design having N-rates to pigeonpea in
main and N-rates to sugarcane in sub-
plots. For second experiment, treatments
as listed in table 4 were replicated 4
times in a randomised block design.
For studies. concerning nodulation and
grain yield of green gram (Vigna radiata
Cv. Pusa baisakhi) and black gram (Vigna
mungo (L) Happer CV. Type 9] 6 treat-
ments as listed in table-3 were subjected
to statistical analysis. In intercropping
system, one row of each mung and urd
was sown in between two rows of
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sugarcane. Pure legumes received 25
kg N/ha through urea (46%, N) before
sowing. Sugarcane received 100 kg N/
ha with the combination of O and 60 kg
P, Os/ha, which was applied through
single-superphosphate (16% P30g) be-
fore planting beneath the sugarcane
setts. Balance of N in soil after legume
harvesting studied only in experiment
No.2, was calculated using the following
formula : :

N balance = Y—(x—a) —N
where Y == Crop removalof N
x = Initial soit' N
a = Soil'N 'at'the time of
tegume harvesting
N = N applied through fer-

tilizers

RESULTS AND DISCUSSION
Nodulation z

In both the experiments, th2 nodule
formation in legumes commenced 15
days after sowing and reached to peak
at 60 days stage in pigeonpgea (Table 1)
and 30 days stage in green gram and
black gram (Table 3). Thereafter the
number declined in green and black
gram probably on account of decay of
the early formed nodules following flo-
wering and early pod development,
Number of nodules in inter-cropped
legumes was less than their pure stand
at all the stages.

The weight of pigeonpea nodules,
in experiment 1, was higher at lower N
rates (Table 1). Favourable effect of

lower doses of N on nodulation has also .

been reported by Brar (1967) and Yadava
and Singh (1978). In second experi-
ment there was a shrap rise in nodules
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weight from 15 to 30 days but further
increase from 30 to 45 days was slow
(Table 3). The weight declined there-
after with faster rate (40 g to 3g)in
intercropped legume-s than pure ones
(50 g to 10 g) because after 50 days of
legume growth, the main crop of sugar-
cane entered into a tillering phase which
caused more lateral spread and thus
shading. Reddy and Chattetjee (1973)
also observed reduced nodulation in
soybean due to shading caused by tall
growing companion Crops of maize and
sorghum. N content in the nodules of
pure legumes was higher than the inter-
cropped legumes (Table 3). This was

because of the fact that the legumes

grown in association with sugarcan@
received higher quantity of N which
reduced the efficiency of nodules for
higher N fixation.

Grain vyields of legumes:

Grain yield of pigeonpea increased
upto 20 kg N/ha in 1977 and 60 kg
N/ha in 1978 (Table 2). In second ex-
periment green gram yielded signifi-
cantly higher dry matter and grains than
black gram, in pure as well as in inter-
cropping systems (Table 5). Comparing
the yields of pure and intercropping
systems green gram and black gram
yielded 54 and 51 v/, less respectively in
intercropping system than pure culture.
This showed that the reduction in yield
due to intercropping was less by black
gram.

N fixation :

N fixation indicated that uptake of
N by legumes was higher when grown
pure than when intercropped in sugar-
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cane. Considering the total uptake of

N by crops (legumes “+ sugarcane), at .

the time of legume harvesting, and its
fixation in soil, it was more in inter-
cropping sysiem that too where P was
applied (Table 4). This was because
more production -of -grains and straw
as observed with P application. N
content ofl the soil also increased were
P was added because P has increased
the matabolic activities of nodules to
fix more nitrogen (Yadava ‘& Singh
1978).

Yield of Sugarcané

Application of N upto 40 Kg./ha in
pigeenpea significantly increased the
yield of subsequent autumn planted su-
garcane (Table 2): Further increase in
the dese of N to pigeonpea did net
bring significant changes in cane yield
might be because higher: apphcatlon of
N te pigeonpea proved harmful in its
nodule develepment (Table I) Direct ap-
plication of N to-sugarcane  increased,
the yield sugmﬁcantly upto 150 kg N/ha.
There was no difference in the cane
yield at 150 and 225 kg N/ha.

In Second experiment, where legu-
mes were intercropped inspring planted
sugarcane, black gram decreased the
can vyield significantly compared to
Pure cane supplied with’P and inter=
cropping green gram in sugarcane
supplied with P (Table 3).

The author thanks Shri R. K. Sharma
for his help in conducting the field
expriment§.
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TABLE 2. Yield of sugarcane as influeced by different N-rates to pigeonpea and sugarcane

o

N to Pigeonpea N to sugarcane (kg/ha) = |

(kg/ha) 1977-79 1975-80
75 150 225 Mean 75 159 228 Mean
Cane Yield (t/ha)

0 65.0 75.0 81.4 73.8 61.6 66.8 694 - 65.9
20 65.8 78.9 83.2 76.0 62.2 67.9° 68.8 66.9
40 70.3 84.2 80.0. 78.2 65.9 ~ 72.8 70.0 69.7
60 70.5 82.1 80.2 v 77.6 65.0 71.9 70.5 61.3
Mean 67.9 80.1 81.2 63.7 69.9 69.71
C.D. 5% for M to pigeonpea 4.2 ; NS

for N to sugarcane 10.1 85

B

3 TABLE 3. Number and weight of nodules and their N-content as influenced by different treatments.

Treatments Days after sowing of inter-crops
15 - 30 45 60 75
No. of nodules/plant .
Green gram pure 5.1 35.6 27.2 104 8.4
Black gram pure 4.2 30.3 22.4 8.2 5.2
Cane P, + Green gram 4.8 33.7 20.0 5.3 18
Cane Pgo, <+ Green gram 5.0 35.0 222 6.4 ! 2.0
Cane Py + Black gram 3.2 27.4 18.3 4.2 1.5
Cane Pgo + Black gram . 3.6, 29.6 19.2 i B
€ D57 1.2 4.3 3.7 2.0 15
Nodule Weight (mg/ptant)
Green gram pure 0.25 46.7 559 38.4 16.2
Black gram pure Sien ) 38.2 46.4 32.2 10.4
Cane P, + Green gram 024 340 408 20.3 43
Cane Pg, -+ Green gram 023 38.6 45.7 22.4 57
Cane p, + Black gram 0.20 30.4 39.2 180 33
Cane Pg, + Black gram 0.20 32.8 41.3 20.4 4.0
C.0. 5% st L 43 59 8.0 3.2
N-content in nodules (mg/plant)

Green gram pure ‘ _ 0.926 2.116 1.232 0.594
Black gram pure 0.817 2.001 1.093 0.500
Cane P + Green gram ; - 0.918 20200 A 0.555
Cade Pg, + Green gram ' . = 0.921 2.108 1.175 0567
Cane P, + Black gram 0.809 2.000 0.958 0.467
Cane Pgo + Black gram < 0.812 1.980 0.918 0,474
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