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ABSTRACT

An experiment was conducted during the rainy season of 1991 and 1992 at
Giridih, eastern fringe of Bihar Plateau under rainfed condition, to study the
intercropping effect of pigeonpea [Cajanus cajan (L.) Millsp.] with 2 legumes,
viz. greengram (Phaseolus radjatus L.) and groundnut (Arachis hypogaea L.),
under different levels of phosphate fertilizer and cropping patterns in the
upland plot and succeeding crop of Indian mustard [Brassica juncea (L.)
Czernj. & Cosson] was sown under residual fertility. Pigeonpea + groundnut
paired row system at 60 kg P,O./ha resulted the highest pigeonpea seed yield
(17.55 g/ha) and it was 1.6% and 5.3% significantly higher than that of 0 and

-30 kg P,0O./ha. Plgeonpea groundnut and greengram yields increased
, sngnlflcantly with the increasing levels of P,O,. Relative yield loss due to

intercropping was noted maximum (8.53%) in pxgeonpea + groundnut alternate
row system and minimum (6.1%) in pigeonpea + groundnut paired row system.

‘Highest monetary advantage of Rs 6670/ha was also obtained in pigeonpea .+

groundnut paired row systems. Levels of phosphate differed significantly and
6.0to 6.4 g/ha mustard grain were obtained as follow up crop.
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Bihar plateau is mainly characterized by
monocropping. The average annual rainfall
is about 1,200 mm with 80-85% of the total
rainfall received between mid-June and

~ early October. Pigeonpea is the dominant-
. -pulse crop grown during the rainy (kharif)
" season. Intercropping of pigeonpea with

short-duration pulses (Sharma and Rajput,

1996) and groundnut is the most popular

combination (Singh and Singh, 1994,
Dwivedi and Bajpai, 1997). The present '
study was conducted to evaluate the
phosphate requirement, establish an ideal
planting method and find out the
intercropping effect on succeeding crop.

" MATERIALS AND METHODS

A field experiment was conducted
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. during the rainy (kharif) season of 1991 and
1992 at the Explerimental Farm, Indian
~ Statistical‘Institute, Giridh, the eastern’
fringe of Bihar plateau. 'T 21' pigeonpea
was i‘nte"réropped with 'K 3' and 'Pusa
Baisakhi' greengram with 3 levels of:
phosphate, i.e. 0, 30, and 60 kg P 5Os.
- Besides sole cropplng, alternate row and
palred Tow ‘systems were the planting
methods ” in split- plot design with 3

rephcatlons The main plot included levels :

* of phosphates along with a common dose

of N and K each @ 20 kg/ha and the sub- .

- plots  included- planting methods.

~ Pigeonpea, groundnut and greengram in
sole treatments were spaced at 60, 30»and
20 cm respectively " In alternate  row
'plantlng method, 1 row-of groundnut and 2
rows.of greengram respectively were sown
between 2 rows of: pigeonpea. However, in
© paired rows treatments, spacing between

rows and between paircd rows was 30 and -

‘90 cm respectively. Ind1v1dua1 plot sizes
were 16.2, 19.2 and 22.95 m? in sole,
a.lternate and palred row plots respectlvely

Sowing ‘was done on 18 June 1991 and 24

June 1992. Soil at the experimental site had
-pH 6.4, organic carbon 0.29%, low
" .available P (6.2 kg/ha)-and medium
“available K (235.2 kg/ha) status. Soon after

harvest of the kharif crops, a succeeding
crop of Indian mustard (cv. "TM 17') was

sown, grown entirely on the residual -

fertility with minimal life-saving irrigation.

RESULT AND DISCUSSION

Seed yield performance
“ Seed yield of pigeonpea in the first year
(Table 1) increased significantly with the

- increasing levels of ‘P fertilizer. The highest

yield was recorded with 60 kg P,O/ha,
being 5.81% and 19.89% higher than that

‘recorded with that 30 kg and 0 kg P,O,/ha

respectlvcly Intercrops; groundnut and

Table 1. Seed yleld (g/ha) of so]e and mtercrops as affected by different croppmg systems

and phosphate levcls
" Treatment First year Sécond year ‘ Pooled '
'PP. GN. GG. PP GN GG PP GN. GG
Cropping system
SolePP. . © 1755 - 1751 17.53 -
‘Sole G.N. - ' 1528 - 1536 : 15.32
Sole G.G. . ' C 5.82 ‘ 536 - - 569
PP. +G.N. (alternate) 17.70 8.77 1637 8.01 1603  8.39
. PP.+G.N.(paired) 1633 9.62 ‘ 16.59 - 8.13 - 1646 837 .
~ PP+G.G. (alternate) 15.49 380 16.26 376  15.88 .- 378
PP.+G.G. (paired) .- 15.90 339 1647 -390 - 16.19 364
"CD(®P=005) 047 057 028 073 029 027 035 030 018
P,0, (kg/ha) T , .
o’ ~ . 1458 999 371 - 158 999 406 1522 999 388
30 . 16.52 1153 "448 16.84 1060 447 16.68 11.07 448
60 : 1748 1215 481 1722 1091 469 1735 . 1153 475

CD(P=0.05) = 077 - 033 009 "

NS 038 . 021 - 056 0.21 0.10

PP., Pigeonpea; GN., gr’oundnutﬁ G.G., greengram
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greengram, also showed significant
increases in yield with increasing levels of

. P,0, Anincrease of 21. 62% and 15.4% in
groundnut yield under 60 kg and 30 kg

-P,O,/ha respectively was recorded over the
. control In case of greengram, it showed
- 29.6% and 20.7% yield i increases at 60 kg
“and 30 kg P ,O4/ha respectively over the

‘ _control In the second year, seed y1e1d ‘of

pigeonpea was not 1ncreased srgmfrcantly

due to the increasing level of P,0;.
observed as that of. the first year. Intercrops

significant increase with the increasing

" levels of P,O,. An increase in yield of
- groundnut was 9.21% and 6:11% in and
greengram was 15. .51% and 10.10% was at.

60 kg and 30 kg P, 05/ha respect1ve1y over

' the control. Highly positive relationship

between seed yield of pigeonpea and P
levels was also recorded by Mahapatra et

al (1991)

Croppmg systems effect

: Pigéonpea - yield was reduced

. s1gn1ﬁcant1y dueto 1ntercropp1ng Sole crop
~oof pigeonpea: ‘had the highest y1e1d Yield-
: .’reductlon than sole prgeonpea due ‘to
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; intercropping of pigeonpea was also

reported by Singh-and Singh. (1994).

Among' the -intercropping . systeins,

pigeonpea + groundnut paired row system
gave the hlghest yield in both the years. In
case of intercrops, . ‘groundnut and
greengram had shown significant yield
differences among the cropping systems. In

. the first year, paired row system gave

significantly higher yields than alternate:

- row system. In the second year alternate
However, a similar yield trend - was -

row. and paired rows were at par for both

* the crops groundnut and greengram.
groundnut and greéengram, also showed-t ‘

Higher seed yields of crops associated with

~pigeonpea in paired row planting were alse

obtained by Srinivasan and Ahlawat

:(1984)

In tercroppmg lndlces
Values. of land-equrvalent ratio (LER)

. (Table 2) clearly 1n_d1c.ated the yield

advantages - owing - to ‘intercropping.

- Advantage of 52% and 57% was recorded
_for groundnut and greengram respectrvely
- Alternate row system and paired row
system -did not show any differences.
:H1gher LER due to Jintercropping of

pigenopea with groundnut was recorded by

, Sh‘inde etal. (1989‘)-. Regarding pigeonpea

Table 2. Compeutron funik ')ns to measure 1ntercroppmg effect on plgeonpea-based 1ntercropp1ng

. “PP#GN. (alternaté) 1.58° 145 6,038

- PP+GN. (paired) - -1.56 148 - 7,228 -

~ PP+GG. (alternate) 1.53. .. 1.61 - 4910
© PP+ G.G. (paired) 149 1160 4 606

P Treatment ' .and-equlvalent E Monetary PP equwalence "~ Relative yield
. . AR ratlo . advantage (Rs/ha) - y1e1d , C loss (%)
L o ‘1991“ 19921991 1992{“ : 1991 1992 1991 1992
"SolePP © 0 T100 100 1755 1151 '

' 5937} 2697 . 2671 1054 . 651 -

6,112 - 2870 27.09 695 .- 5.25

5488 71994 : 2070 473 7.14

5794 19.87 2107 940 594

’ PP Prgeonpea GN., groundnut GG greengram ’



282 : ADHIKARY AND SARKAR

equivalenee, highest mean value of 27.89 g/

ha was noted in the pigeonpea+groundnut

paired row system followed by pigeonpea

.+ groundnut . alternate - row ~system,
pigeonpea + greengram paired row and
pigeonpea + greengram alternate row

system. However, the corresponding figure -

in sole cropping of plgeonpea was found to
be 17.53 g/ha only. :

"Monetary advantage was also hlghest in’

pigeonpea + groundnut paired row system.
The rank is similar to pigeonpea
: equivalenge. Relative yield 1oss was lowest
(6.1%) in plgeonpea + groundnut paired
row and it was 8.52% in pigeonpea +
groundnut alternate row system. Yield loss
- was same (7.67%).in both the cropping

systems of plgeonpea + greengram'

A combmatlon

: Succeedmg crop y:eld
Gram yleld of Indlan mustard grown as
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succeeding crop indicated (Table 3) that

this crop can produce 6.0 to 6.4 q/ha grain .

and 16.3 to 17.5 g/ha biomass. In the first
year, there was no significant difference in
grain yield of Indian mugstard among the

- P,O; levels. Also no significant differentes
were found -among the plgts,'of different .

* cropping systems. However, highest grain -
" 'yield was obtained after sole groundnut. In

the second year 30 and 60 kg level plots
had significantly higher grain yield than the
control. ‘Grain yield of Indian mustard after

all the treatments was significnatly higher

over that after pigeonpea sole crop. Similar
trend of results was noted in dry vegetative
yield in both the years. Singh et al. (1967)

reported useful effect of phosphorus on

legumes and its favourable residual effect
on following crop of maize. Maize grown
after legumes receiving 40 kg P,O,/ha gave

significantly higher yield than that grown |
after unfertilized legumes. Adhikary etal -

‘ Table 3 Gram and stalk y1e1ds (q/ha) of Indlan mustard grown as succeedlng crop after kharzf crops

Treatment ‘ . Gra1n y1e1d . Stalk y1e1d ]

L 19917 7..1992 - - Pooled 1991 1992 - Pooled
Croppt'ng_sys'tem. L ‘ o I o )

. SolePP. . . . 618 . 584 599 - 1731, 1537 . 1634 .

"SoleGN. - . 653 . 629 641 - 1858 1637 . 1747
SoleG.G. = 639 . . 1620 629 . 1814 - 1621 . - 1717 -
PP.+G.N. (alternate) 6.40 ~ ~ ~ 6.28 - 634 1803 - 1644 - . 17.24

- PP.+GN.(paired) © 639 - . 625 632 . 1800 1640 - -17.20
PP.+G.G. (alternate) 634 . - 624 629 - - 1779 1644 17.12
PP. + G.G. (paired) 639 - 628 - . 633 1792 . 1649 17.20
- CD(P=0.05) "~ NS. 024 018 . NS 0.62 0.51-

P,0, (kg/ha) L S , -

0 6.26 6.09 C 617 1756 15.94 16.77
30 0 . 642 626 . 634 1817 1644 1731
60 . - 643 624 633 1817 1626 - 17.27

008 - NS 10.30 0.38

CD(P=005) . NS - 005

)'
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(1991) also reported the beneficial effect on
succeeding crop of wheat after legumes.
Pigeonpea intercropped with blackgram,
crowpea and groundnut improved the

fertility status of soil and effected an
economy of 38, 56 and 77 kg/ha
"respectively in succeeding wheat as

compared with sole pigeonpea (Patel,
1980).
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