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ABSTRACT

The experiment was carried out at Hisar during rainy (kharif) and winter (rabi) seasons of 2011-12 and 2012—
13 for evaluation of different intercrops in pigeonpea [Cajanus cajan (L.) Millsp.]. Based on the investigation it was
found that intercropping systems influenced the number of pods, which was maximum in pigeonpea (90 cm) +
mungbean [Vigna radiata (L.) Wilezek] (1:1) (99.30) and number of effective tillers (25.90) and grains/spike (2368)
was highest in pigeonpea 90 cm + pearlmillet [Pennisetum glaucum (L.) R. Br. Emend. Stuntz] (1:1) in pearimillet.
In case of mungbean, number of pods (44.96) recorded the maximum when mungbean planted one row in
pigeonpea at 90 cm. Grain and biological yields were significantly the highest in sole crop i.e. pigeonpea (2.02 and
6.02 t/ha) respectively, pearimillet (2.12 and 8.27 t/ha) respectively, and mungbean (1.36 and 5.41 t/ha) respec-
tively. The maximum land-equivalent ratio (LER) (1.56) and land equivalent coefficient (LEC) (0.60) were recorded
with pigeonpea (75 cm) + pearlmillet (1:2) during both the years. Pigeonpea planted at 75 cm spacing along with 2
rows of mungbean, resulted maximum pigeonpea equivalent yield (PEY) (2.63 t/ha) and monetary advantage in-

dex (MAI) (¥28,325/ha).
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Pigeonpea a so known as arhar, tur or red gram is one
of the most important rainy season (kharif) pulse crop in
India. It is next to only chickpeain area and production
among all the pulse crops grown in India. The cultivation
of a short duration intercrop like mungbean, blackgram,
pearlmillet etc. between the pigeonpea rows help in utili-
zation of available resources without affecting its produc-
tivity. The main advantage of the intercropping is that the
component crops are able to use the growth resources
more efficiently (Willey, 1979).

Intercropping with short duration crops like mungbean
and cereals in pigeonpea has been found remunerative
(Sharma er al., 1995). Mungbean being short duration
crop fitswell in various multiple and intercropping sys-
tems (Pujari and Sheelvantar, 2002). Pearlmillet requires
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more nutrients especially nitrogen for its growth but if in-
tercropped in legume, requirement of nitrogen may be re-
duced up to some extent due to transfer of some of the
fixed nitrogen by legumes during the growing season. In
intercropping systems, selection of compatible crops with
different growth pattern and their suitable planting geom-
etries are very important because, it helpsto minimize in-
ter and intra specific competitions for resources. A lot of
work has been done on nutrient management in
pigeonpea, mungbean and pearlmillet crops alone. How-
ever, very lessinformation is available on the effect of
pearlmillet, mungbean intercropping in pigeonpea. There-
fore, in view of the above, the present investigation was
planned with the objective to find out the suitable inter-
crop and row ratio in pigeonpea

MATERIALS AND METHODS

The experiment was conducted at the Agronomy Re-
search Farm, Chaudhary Charan Singh Haryana Agricul-
tural University, Hisar during rainy (kharif) seasons of
2011-12 and 2012-13. Hisar is situated at (29°10' N,
75°46' E and at an 215.2 m above mean sea-level). Sail of
the experimental unit was sandy |loam and the soil pH was
7.8, while the electric conductivity (ec) was 0.39 dS/m.
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The organic carbon of the soil was 0.41 per cent during
both the years of study. Soilswas dightly alkaline in reac-
tion having poor organic matter (0.41) and low in avail-
able nitrogen (163 kg/ha), medium in available phospho-
rus (25 kg/ha) and high in available potassium (305 kg/
ha). The experiment was laid out in randomized block
design with 3 replications. The rainy season pigeonpea
was sown as sole and in combinations with pearlmillet and
mungbean at different spacing and rows in the 12 treat-
ments. In the pigeonpea ‘Manak’, pearlmillet ‘HHB 67
Improved’ and mungbean ‘Basanti’ was sown on 17 June
during 2011 and 18 June during 2012. Pigeonpea was fer-
tilized with 20 kg N and 40 kg P,O/ha. In case of inter-
cropping system involving pearlmillet asintercrop 125 kg
N/ha was applied as per proportion of area. Soil fertility
status was recorded after the harvest of the main crop dur-
ing both years of study.

RESULTS AND DISCUSSION

Yield attributes and yield of pigeonpea

The different intercropping systems failed to produce
significant variation in number of braches per plant, num-
ber of grains and 1,000-grain weight during 2011-12 and
2012-13 (Table 1). Planting of pigeonpea at 90 cm row
spacing intercropped either with pearlmillet or mungbean
resulted in significantly higher values of pods/plant as
compared to different intercropping systems at 75 cm row
spacing of pigeonpea. This might be due to more availabil-
ity of nutrients and less competition due to which translo-
cation of available nutrients toward reproductive parts
occurred, moreover, after harvesting of intercrop sufficient
intrarow space was left as a result competition was less.
Similar result was reported by Sharma ez al., 2012.
Among the different intercropping systems, grain, straw
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and biological yields of pigeonpea varied significantly
with the sole pigeonpea (Table 1). Pigeonpea planted as
paired row (30:60 cm) produced statistically similar grain
yield as compared to pigeonpea sole planted at 45 cm row
spacing. Paired row sowing of pigeonpea produced 7.96%
higher grain yield as compared to pigeonpea at 45 cm row
spacing (Table 1). Under different intercropping systems,
the higher grain yield of pigeonpea was recorded from
pigeonpea (75 cm) + mungbean (1:2) system, however, it
was at par with the intercropping system involving
pigeonpea (75 cm) + mungbean (1:1). It might be due to
synergistic effect of component crop. Similar result was
obtained by Kumar et al., 2005 and Kumar et al., 2012.

Yield attributes and yield of pearlmillet

Number of effective tillers and number of graing/spike
of pearlmillet was significantly influenced by intercrop-
ping treatments (Table 2). All intercropping treatments re-
sulted in significantly higher number of effective tillers
and number of graing/spike. This might be owing to more
spacing between rows, which provided large space for
pearlmillet with pigeonpea. Its synergetic effect was found
in number of grains/spike.

PearImillet sole crop produced significantly higher
grain, straw and biological yield as compared to different
intercropping systems during 2011-12 and 2012-13. It
was 22.1 and 29.6% higher as compared to pigeonpea (75
cm) + pearlmillet (1:2) and pigeonpea (90 cm) +
pearlmillet (1:2). Irrespective of pigeonpearow spacing, 2
rows of intercrop produced higher grain, straw and bio-
logical yields as compared to single row, though the dif-
ference were non-significant among them during both the
years (Table 2). The grain and straw yields were recorded
to be significantly higher in sole system over intercropping

Table 1. Effect of intercropping systems on yield attributes and yields of pigeonpea (mean data of 2 years)

Treatment Branches/ Pods/plant Grains/pod 1,000-grains Grainyield Biologica
plant weight (g) (t/ha) yield (t/ha)
PP sole (45 cm) 19.8 80.8 3.20 66.9 1.87 7.30
PP — Paired row (30: 60 cm) 20.2 79.1 3.30 68.4 2.02 6.02
PP (75 cm) + PM (1:1) 22.1 83.9 3.30 69.1 1.50 6.10
PP (75 cm) + PM (1:2) 21.3 83.1 3.25 68.0 1.47 5.97
PP (75 cm) + MB (1:1) 23.3 86.9 3.60 71.2 1.56 6.05
PP (75 cm) + MB (1:2) 22.9 84.9 3.80 75.6 1.64 6.37
PP (90 cm) + PM (1:1) 245 93.8 3.50 69.2 1.40 5.60
PP (90 cm) + PM (1:2) 23.3 92.9 3.45 67.9 135 5.37
PP (90 cm) + MB (1:1) 25.1 99.3 3.60 69.0 141 5.70
PP (90 cm) + MB (1:2) 239 96.9 3.50 70.0 1.45 5.94
SEmz+ 17 14 0.10 19 0.07 0.11
CD (P=0.05) NS 4.0 NS NS 021 0.33

PP, pigeonpea; PM, pearlmillet and MB, mungbean
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systems, which might be due to higher plant population of
pearlmillet in sole crop as compared to intercropping sys-
tems. Lower yield of pearlmillet was recorded from other
intercropping treatments because of less number of plants
per hectare. Choudhary and Gautam, 2006 and Kuri ez al.,
2012 also reported similar results.

Yield attributes and yields of mungbean

The number of pods per plant was significantly higher
when mungbean (1:1) was intercropped with pigeonpea at
90 cm compared to rest of the intercropping systems dur-
ing 2011-12 and 2012—13 (Table 2). This may be due to
more availability of nutrients and less competition, due to
which more nutrients were transl ocated towards reproduc-
tive parts. Similar finding was reported by Sharmaeer al.,
2010. Numbers of grains per pod and 1,000-grain weight
of mungbean were not influenced significantly. In case of
mungbean the grain, straw and biological yields were re-
corded maximum in sole crop, which was due to more
number of plants and better yield attributes of the crop in
one side and better interception of sunlight and more pho-
tosynthesis resulting into more production of photosyn-
thates and transl ocation to the economic parts on the other
side. Kumar et al., 2005, and Sharma et al., 2010 also re-
ported similar results (Table 2). The higher yield of
mungbean in pigeonpea (75 cm) + mungbean (1:2) system
was because of more number of rows of mungbean and
reduced competition between and within crop plants due
to more availability of space (Kumar et al., 2005).

Competitive indices
Land equivalent ratio of al intercropping systems was

[Val. 62, No. 2

recorded >1, indicating the superiority of intercropping
systems as compared to the sole crop of pigeonpea,
pearlmillet and mungbean. Land equivalent ratio values
and land equiva ent coefficient were recorded higher when
pearlmillet was used as an intercrop in pigeonpea (Table
3) as compared to mungbean as an intercrop. Pigeonpea
equivalent yield and monetary advantage index with one
or two rows at either of the row spacing i.e.75 cm or 90
cm of pigeonpea produced higher values of pigeonpea
equivalent yield and monetary advantage index as com-
pared to the sole pigeonpea grain yield. The maximum
pigeonpea equivaent yield (2.63 t/ha) was recorded with
pigeonpea (75 cm) + mungbean (1:2), which was 40.6%
higher than the pigeonpea sole (45 cm). Corroborative
findings were reported by Guggari and Kalaghatagi (2005)
and Kumar et al., (2005).

Available nutrients (N, P and K) in soil after harvest of
kharif crop

After the harvest of the experimental crop in 2011-12
and 2012-13, available nitrogen in soil increased under
various treatments involving sole, intercropping of grain
legumes and pearlmillet except pearlmillet sole. Thus,
improvement in available N recorded under various crop
system involving grain legumes either in sole or intercrop-
ping systems. This might be ascribed to the fact that grain
legume improve the available nitrogen content of the sail
through the process of symbiotic nitrogen fixation (Heldt,
1987). Such effects were, however, not apparent in respect
to P and K after the harvest of experimental crop in indi-
vidual year (Table 3). Similar result was found by Kujur et
al., 2010.

Table 2. Effect of intercropping systems on yield attributes and yields of pearlmillet and mungbean (mean data of 2 years)

Treatment Pearlmillet Mungbean
Effective Graing 1,000- Grain Biologica Pods/ Graing 1,000- Grain Biological
tillers'm spike grans yield yield plant pod grains yield yield
row weight (t/ha) (t/ha) weight (t/ha) (t/ha)
length (9) (©)]
PM sole (45 cm) 22.8 1704 7.64 2.10 8.27
GGsole (30 cm) 409 1.1 25.61 1.36 5.41
PP (75 cm) + PM (1:1) 23.8 2081 8.95 1.57 6.01
PP (75 cm) + PM (1:2) 22.3 1989 8.25 1.72 6.53
PP (75 cm) + MB (1:1) 439 10.5 25.57 0.74 3.08
PP (75 cm) + MB (1:2) 42.3 10.7 25.18 0.90 3.71
PP (90 cm) + PM (1:1) 25.9 2368 9.30 1.46 5.51
PP (90 cm) + PM (1:2) 23.1 2029 8.55 1.62 6.15
PP (90 cm) + MB (1:1) 45.0 11.2 28.12 0.66 2.78
PP (90 cm) + MB (1:2) 415 10.7 26.07 0.82 3.24
SEm+ 0.8 91 0.45 0.07 0.41 0.6 0.4 0.99 0.04 0.08
CD (P=0.05) 2.6 304 NS 0.25 1.36 1.9 NS NS 0.14 0.26

PP, Pigeonpea; PM, pearlmillet; and MB, mungbean
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Table 3. Effect of intercropping systems on land equivalent ratio, pigeonpea equivalent yield, monetary advantage index and land equivalent
coefficient of pigeonpea and soil fertility status after harvesting of rainy (kharif) crops (mean data of 2 years)

Treatment LER PEY MAI LEC Available N Available  Available K,0
(t/ha) (x 10°%/ha) (kg/ha) P,O; (kg/ha) (kg/ha)
PP sole (45 cm) 1 187 - - 187 18.7 302
PM sole (45 cm) 1 0.66 - - 172 14.6 297
GGsole (30 cm) 1 148 - - 191 19.6 305
PP — Paired row (30: 60 cm) 1 2.02 - - 187 177 302
PP (75 cm) + PM (1:1) 150 1.98 211 0.56 176 16.4 300
PP (75 cm) + PM (1:2) 156 2.00 22.8 0.60 174 16.3 300
PP (75 cm) + MB (1:1) 135 2.37 19.7 0.44 188 18.3 302
PP (75 cm) + MB (1:2) 151 2.63 28.3 0.56 189 18.7 303
PP (90 cm) + PM (1:1) 139 184 16.6 0.48 178 15.6 299
PP (90 cm) + PM (1:2) 1.44 184 181 0.52 177 15.6 298
PP (90 cm) + MB (1:1) 122 2.14 124 0.36 184 16.5 301
PP (90 cm) + MB (1:2) 135 2.35 194 0.45 186 16.9 302
SEmz - - - - 2.78 12 27
CD (P=0.05) - - - - 8.20 NS NS

LER, Land equivalent ratio; PEY, pigeonpea equivalent yield; MAI, monetary advantage index; and LEC, land equivalent coefficient; PP,

pigeonpea; PM, pearlmillet; and MB; mungbean

Based on the study it can be concluded that intercrop-
ping of pearlmillet and mungbean in pigeonpea irrespec-
tive of pigeonpea spacing and number of rows of intercrop
was more remunerative as compared to sole pigeopea,
mungbean and pearlmillet, however, pearlmillet as an in-
tercrop in pigeonpea was more remunerative than
mungbean as pegionpea at 75 cm + 2 rows of pearlmillet.
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