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ABSTRACT

A field experiment was conducted at All India Co-ordinated Research Project on

Sorghum, Chamarajanagar district, Karnataka during the kharif season of 2020 to study

the performance of sorghum under different row proportion of sorghum legume

intercropping system. The experiment consists of thirteen treatment combination with

different legumes viz., greengram, blackgram, cowpea and field bean in different row

ratio of 2:1, 4:1 and 4:2. It was laid out in randomized complete block design and replicated

thrice. Results of the experiment revealed that treatment combination of sorghum +

blackgram (4:2) recorded taller plants (308.67 cm), increase in leaf area (4546 cm2),

stem diameter (15.98 mm), leaf area index (7.58), dry matter production (138.6 g plant-1),

earhead length (13.95 cm), ear head width (6.01 cm), earhead weight (61.33 g), sorghum

grain yield (1623 Kg ha-1) and straw yield (14430 kg ha-1). Sorghum+ blackgram combination

at 4:2 row proportion is found better under different sorghum + legume intercropping

systems.
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SORGHUM [Sorghum bicolor (L.) Moench] is a
cereal plant having potential to be cultivated

and developed in Indonesia especially in drought
prone areas. Sorghum has a wide agro-ecological
adaption, drought tolerance, high production, low
input crop and more resistant to pest and disease
than the other food crops. Due to ever increasing
pressure on cultivated land for food and commercial
crops, it may not be possible to increase the
arable area under pulse crops. One of the
potential and novel opportunities to meet this
demand is by inclusion of pulses in intercropping
systems.

The cereal-legume intercropping is mainly practiced
for subsistence agriculture to get the full yield of
cereal crop for food and legumes for protein besides
some additional returns to the growers. The scientific
intercropping of pulses with cereals and other

non-legume companion crops has certain in built
advantage over pure cropping (Velayutham and
Somasundaram, 2000). The yield advantage in
cereal-legume intercropping is due to their
differential rooting habit, differential growth,
demand for resources, complementary interactions
as brought by nitrogen fixation of legumes and
legumes add enormous organic biomass (leaf,
nodules, roots, etc.). Further, legume inclusion in
cereal based intercropping system helps to increase
productivity per unit land area by extracting
moisture and nutrient from deeper layer of soil
besides solving the problem of weeds, pest and
disease due to differential biodiversity. Keeping
the above points in view research was designed to
study the effect of sorghum legume intercropping
system with different row proportion on performance
of sorghum.
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MATERIAL AND METHODS

The field experiment was conducted at All India
Coordinated Research Project (AICRP) on Sorghum,
Krishi Vigyana Kendra (KVK), Hardanahalli,
Chamarajanagar district, University of Agricultural
Sciences, Bangalore. The experiment was laid out
with randomized complete block design and
replicated thrice. The experiment consists of
thirteen treatment combination with different legumes
viz., green gram, black gram, cowpea and field bean
in different row proportion of 2:1, 4:1 and 4:2. Legumes
were sown as per the treatment combination. The sole

indicated that there was significant difference among
the treatments in expression of said characters of
sorghum. Treatment combination of sorghum +
blackgram (4:2) recorded the highest plant height
(308.67 cm), increased leaf area (4546 cm2), stem
diameter (15.98 mm) and leaf area index (7.58). At
harvest, increase in growth parameters due to better
utilization of growth resources, maximum dry matter
accumulation, increased availability of nitrogen to
sorghum crop because of nitrogen fixation by
blackgram and nitrogen saving done by black gram
which diverted more soil nitrogen to increase

TABLE 1

Effect of sorghum legume intercropping system
on plant height (cm), leaf area (cm2) and stem

diameter (mm) of sorghum

T
1

: Sorghum + 289.88 3939 13.10
Green gram (2:1)

T
2

: Sorghum + 292.07 4138 13.96
Black gram (2:1)

T
3

: Sorghum + 282.80 3621 12.19
Cowpea (2:1)

T
4

: Sorghum + 285.16 3696 12.49
Field bean (2:1)

T
5

: Sorghum + 276.69 3402 11.31
Green gram (4:1)

T
6

: Sorghum + 285.69 3757 12.50
Black gram (4:1)

T
7

: Sorghum + 270.20 3065 11.19
Cowpea (4:1)

T
8

: Sorghum + 273.27 3260 11.25
Field bean (4:1)

T
9

: Sorghum + 298.29 4277 14.97
Green gram (4:2)

T
10

: Sorghum + 308.67 4546 15.98
Black gram (4:2)

T
11

: Sorghum + 287.37 3871 12.52
Cowpea (4:2)

T
12

: Sorghum + 287.83 3922 12.83
Field bean (4:2)

T
13

: Sole Sorghum 293.51 4169 14.26

S.Em ± 5.95 178.73 0.49

CD at 5 % 17.37 521.68 1.43

Treatments
Plant

height (cm)
Leaf

area (cm2)
Stem

diameter (mm)

Note : CD at 5% - Significant at 5 % level of significance

Sorghum intercropping with black gram at 4:2 proportion

sorghum sown at a spacing of 40 cm x 15 cm. The
plot size was 4.8 m × 3 m. Recommended dose of
fertilizer for sorghum was 65:40:40 kg nitrogen,
phosphorous and potassium per hectare. Other
recommended practices like thinning, weeding,
application of pesticide was uniformly followed.
Crop was harvested at maturity stage, seed yield per
net plot of each treatment was recorded. The various
biometric observations, analytical data of plant
sample and the computed data were subjected to
statistical scrutiny as per the procedures given by
Gomez and Gomez, 1984. The treatment differences
were worked out at five per cent probability level.

RESULTS AND DISCUSSION

Growth Parameters

The growth parameters like the height of the plant (cm),
leaf area (cm2), stem diameter (mm) and leaf area
index were presented in Table 1 and 2, which clearly
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photosynthesis and metabolic activities of sorghum
plants and ultimately vegetative growth of sorghum
were enhanced. Similar finding was reported by
Berhane et al. (2015); Sawyer et al. (2010); Satpal
et al. (2015) and Kumar & Shankaralingappa (2017).

Sorghum + black gram at 4:2 row proportion recorded
higher total dry matter production were presented
in Table 3 might be due to higher leaf area and leaf
area index leads to higher dry matter production by
accumulating more photosynthates, thus higher dry

matter production contributed to higher yield plant-1

(Shubha, 2014).

Yield Components

Treatment combination of sorghum + blackgram at
4:2 row proportion recorded the highest earhead length
(13.95 cm), ear head width (6.01 cm) and ear head
weight (61.33 g) were presented in Table 4. This is
due to minimum competition from blackgram for
water, nutrients, light and other natural resources and
also due to remobilization of photosynthates from

TABLE 2

Effect of sorghum legume intercropping system on
leaf area index (LAI) of sorghum

T
1

: Sorghum + 4.08 6.68 7.77 6.57
Green gram (2:1)

T
2

: Sorghum + 4.36 6.96 7.93 6.90
Black gram (2:1)

T
3

: Sorghum + 3.04 6.42 6.55 6.03
Cowpea (2:1)

T
4

: Sorghum + 3.40 6.48 6.59 6.16
Field bean (2:1)

T
5

: Sorghum + 2.92 6.31 6.22 5.67
Green gram (4:1)

T
6

: Sorghum + 3.80 6.55 6.96 6.26
Green gram (4:1)

T
7

: Sorghum + 2.32 5.86 5.90 5.11
Cowpea (4:1)

T
8

: Sorghum + 2.70 6.29 6.10 5.43
Field bean (4:1)

T
9

: Sorghum + 4.87 7.25 8.38 7.13
Green gram (4:2)

T
10

: Sorghum + 5.05 7.83 8.56 7.58
Black gram (4:2)

T
11

: Sorghum + 3.96 6.60 7.54 6.45
Cowpea (4:2)

T
12

: Sorghum + 3.99 6.68 7.56 6.54
Field bean (4:2)

T
13

: Sole Sorghum 4.81 6.97 8.23 6.95

F test * * * *

S.Em± 0.48 0.27 0.34 0.30

CD at 5% 1.40 0.79 1.00 0.87

Treatments
30 DAS 60 DAS 90 DAS

At
harvest

Note : CD at 5% - Significant at 5 % level of significance

LAI

TABLE 3

Effect of sorghum legume intercropping system on
total dry matter production in sorghum

T
1

: Sorghum + 3.97 59.36 96.98 119.14
Green gram (2:1)

T
2

: Sorghum + 4.03 60.91 101.21 128.73
Black gram (2:1)

T
3

: Sorghum + 3.63 46.76 76.92 94.02
Cowpea (2:1)

T
4

: Sorghum + 3.73 49.15 78.53 96.39
Field bean (2:1)

T
5

: Sorghum + 3.50 45.73 73.92 84.22
Green gram (4:1)

T
6

: Sorghum + 3.72 51.06 81.72 100.33
Black gram (4:1)

T
7

: Sorghum + 3.27 42.74 67.42 78.81
Cowpea (4:1)

T
8

: Sorghum + 3.31 43.90 70.83 80.96
Field bean (4:1)

T
9

: Sorghum + 4.21 65.27 107.08 135.52
Green gram (4:2)

T
10

: Sorghum + 4.36 67.18 108.64 138.16
Black gram (4:2)

T
11

: Sorghum + 3.78 57.18 90.54 113.39
Cowpea (4:2)

T
12

: Sorghum + 3.86 57.84 91.51 116.45
Field bean (4:2)

T
13

: Sole Sorghum 4.11 64.39 103.60 131.09

F-test * * * *

S.Em ± 0.18 2.62 4.23 5.26

CD at 5 % 0.52 7.64 12.35 15.36

Treatments
30 DAS 60 DAS 90 DAS

At
harvest

Note : CD at 5% - Significant at 5 % level of significance

Total dry matter production (g plant-1)
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vegetative parts to reproductive grains or higher dry
matter accumulation in reproductive parts of sorghum.
These results are in confirmatory with the findings of
Triveni et al. (2017) and Poornima et al. (2021).

Grain Yield and Stover Yield

Sorghum + blackgram at 4:2 row proportion
recorded the highest yield of 16.23 (q ha-1) and
straw yield of 144.30 (q ha-1) (Table 5) compare to
the other treatment combination. Higher yield of
sorghum when grown with the blackgram due to the
complementary effect between base crop and
intercrop. Blackgram is a short statured crop, early
maturing crop and offered lesser competition for the

TABLE 4

Effect of sorghum legume intercropping system on
yield attributes of sorghum

T
1

: Sorghum + 13.03 4.93 55.47
Green gram (2:1)

T
2

: Sorghum + 13.16 5.12 57.80
Black gram (2:1)

T
3

: Sorghum + 11.27 4.31 52.67
Cowpea (2:1)

T
4

: Sorghum + 11.69 4.43 53.27
Field bean (2:1)

T
5

: Sorghum + 10.92 4.24 50.20
Green gram (4:1)

T
6

: Sorghum + 12.06 4.56 53.68
Black gram (4:1)

T
7

: Sorghum + 10.16 4.06 48.53
Cowpea (4:1)

T
8

: Sorghum + 10.52 4.16 49.33
Field bean (4:1)

T
9

: Sorghum + 13.54 5.71 60.40
Green gram (4:2)

T
10

: Sorghum + 13.95 6.01 61.33
Black gram (4:2)

T
11

: Sorghum + 12.36 4.66 54.13
Cowpea (4:2)

T
12

: Sorghum + 12.58 4.74 54.60
Field bean (4:2)

T
13

: Sole Sorghum 13.25 5.26 58.40

S.Em ± 0.25 0.14 1.89

CD at 5% 0.72 0.40 5.51

Treatments
Ear head

length (cm)
Ear head

length (cm)
Ear head

weight (g)

Note : CD at 5% - Significant at 5 % level of significance

available resource like solar radiation, water and
nutrient compare to the crop like cowpea and field
bean. Similar findings were reported by Amedie et al.
2010; Ananthi et al. 2017 and Mourya & Yadav 2010.

Increased straw yield of sorghum in sorghum + black
gram intercropping at 4:2 row proportion is due to
high nitrogen fixation by blackgram, triggered growth
of ground part of the sorghum, which enable the
sorghum to effectively utilize the solar radiation which
resulted in the corresponding increment of photo
synthetic rate. Increase in the photosynthetic rate
increases the accumulation of dry matter. Similar
results are observed with the finding of (Jat et al.,
2014 and Singh & Verma 2018).

The results showed that the growth, yield and yield
components of sorghum were significantly affected
by the treatments. In the present study, blackgram at
4:2 row proportion has beneficially effect on
growth, yield and yield component of sorghum.
Therefore, according to the results of this experiment,
it was concluded that intercropping sorghum with

Note : CD at 5% - Significant at 5 % level of significance

TABLE 5

Effect of intercropping of legume in sorghum
on the sorghum grain yield (Kg ha-1) and

straw yield (Kg ha-1)

T
1

: Sorghum + Green gram (2:1) 1442 13137

T
2

: Sorghum + Black gram (2:1) 1476 13530

T
3

: Sorghum + Cowpea (2:1) 1334 9493

T
4

: Sorghum + Field bean (2:1) 1365 9770

T
5

: Sorghum + Green gram (4:1) 1312 8580

T
6

: Sorghum + Black gram (4:1) 1402 10240

T
7

: Sorghum + Cowpea (4:1) 1132 8030

T
8

: Sorghum + Field bean (4:1) 1172 8137

T
9

: Sorghum + Green gram (4:2) 1614 14200

T
10

: Sorghum + Black gram (4:2) 1623 14430

T
11

: Sorghum + Cowpea (4:2) 1411 1056

T
12

: Sorghum + Field bean (4:2) 1419 1126

T
13

: Sole Sorghum 1487 1417

S.Em± 18.03 0.19

CD at 5% 52.62 0.54

Treatments
Grain yield

(Kg ha-1)
Straw yield

(Kg ha-1)
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blackgram at 4:2 row ratio increases the growth and
yield of sorghum.

REFERENCES

AMEDIE, B., CHITTAPUR, B. M., HALIKATTI, S. I. AND CHIMMAD,

V. P., 2010, Intercropping of grain legumes in sorghum.

Karnataka. J. Agric. Sci.,17 (1) : 22 - 27.

ANANTHI, T., AMANULLAH,  M. M. AND AL-TAWAHA,

A. R. M. S., 2017, A review on maize-legume

intercropping for enhancing the productivity and

soil fertility for sustainable agriculture in Indian. Adv.

Environ. Biol., 11 (5) : 49 - 64.

BERHANE, SIBHATU, BELETE KETEMA AND TAYE TESSEMA, 2015,

Effect of cowpea density and nitrogen fertilizer on a

sorghum-cowpea intercropping system in Kobo,

Northern Ethiopia. Int. J. Agric. For., 5 (6) : 305 - 317.

GOMEZ, K. A. AND GOMEZ, A. A., 1984, Statistical procedures

for agricultural research, an international rice

research institute book, Wiley-Inter science Publication,

John Wiley and Sons, New York.

JAT, R. K., SAPKOTA, T. B., SINGH, R. G., JAT, M. L., KUMAR, M.

AND GUPTA, R. K., 2014, Seven years of conservation

agriculture in a rice - wheat rotation of Eastern Gangetic

Plains of South Asia: yield trends and economic

profitability. Field Crops Res., 164 : 199 - 210.

KUMAR, S. S. S. H. AND SHANKARALINGAPPA, B. C., 2017,

Effect of crop geometry in maize based intercropping

system. Mysore J. Agril. Sci., 51 (2) : 425 - 429.

MOURYA, B. M. AND YADAV, P. S., 2010, Effect of soybean

on pigeonpea in intercropping under rainfed

condition. Mysore J. Agril. Sci., 44 (2) : 283 - 288.

POORNIMA, R., PRASAD, K. N. AND JOIS, S. N., 2021, Growth,

yield and nutritional content of finger millet as

influenced by pyranic energy application. J. Appl.

Nat. Sci., 13 (1) : 42 - 50.

SATPAL, DUHAN, B. S., JOSHI, U. N., GODARA, A. S.,

SATYAWAN, A. AND NEELAM., 2015, Yield and quality

of single cut forage sorghum genotypes to different

nitrogen and phosphorus levels. Forage Res., 30 (4) :

52 - 55.

SAWYER, J. E., PEDERSEN, P., BARKER, D. W. DIAZ D. A. R. AND

ALBRECHT, L., 2010, Intercropping corn and kura

clover : response to nitrogen fertilization. Agron. J.,

102 : 568 - 574.

SHUBHA, G. V., 2014, Effect of varying row proportion

on growth and yield of sorghum and linseed

intercropping systems under rainfed condition.

M.Sc. (Agri.) Thesis. Univ. Agric. Sci., Raichur.

Singh, O. and Verma, M. R., 2018, Effect of row

arrangements on sorghum-cowpea intercrops in

irrigation condition. Plant Arch., 18 : 7 - 10.

TRIVENI, B., BABU, A. M., REDDY, G. P. AND MUNASWAMY, V.,

2017, Effect of intercropping systems on yield

attributes and yield of pearl millet with grain legumes

under rainfed conditions. Int. J. Curr. Microbiol.

App. Sci., 6 (11) : 3567 - 3571.

VELAYUTHAM, A. AND SOMASUNDARAM, E., 2000, Change of

management for pulses intercropping system. Centre

for Advanced Studies in Agronomy CAS training

on Recent advances in pulse crop production

technology, held at centre for Advanced Studies

in Agronomy, Tamil Nadu Agril. Uni.,Coimbatore,

Pp. - 141.

Mysore J. Agric. Sci., 56 (3) : 147-151  (2022) S. KAVYA et al.


