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ffect of fertilizer levels on pigeonpea and greengram intercropping

vstems

. VELAYUTHAM, R. KALPANA AND N. SANKARAN :
'epartment of Agronomy, Tamil Nadu Agricultural University, Coimbatore - 641 003, Tamil Nadu

:’Lbstrar.;: Field experiments were conducted at Tamil Nadu Agricultural University,
Coimbatore for two years during kharif seasons of 1997-98 and 1998-99 to evolve
suitable system of sowing pigconpea and greengram in intercropping system and to
fix n.ptimum dose of fertilizer to pigeonper + greengram intercropping system. Growing
of pigeonpea applied with full recommended dose of Ffertilizer in paired rows with
greengram applied with cither 1/3" (5:10 kg NP/ha) or 1/6" (2.5:5 kg NP/ha) of
recommended fertilizer was- [found to be the best intercropping system.
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troduction

Growing pigeonpea as a pure crop is
it economically viable due to its low productivity
nd longer duration. Intercrops  -have several

tvantages such asrisk distribution, better utilization -

{ labour, better quality product with higher
roductivity and income. Moreover pigeonpea
; slow growing in nature during the early
lages and so allows weed dominance. However
here is a greater scope for intercropping with
reengram, blackgram, cowpea, soybean, gingelly
md maize. Intercropping with short duration
mlses (greengram and blackgram) and oilseeds
gingelly) in pigeonpea enhances total productivity
iesides the benefits of suppressing weeds and
preading the risk involved (Sarma er al. 1995).
@0 and Mishra (1989) stated that growing
wo legumes together helped in increasing
roductivity as well as achieving higher LER.
jaxena el al, (1998) reported that a crop combination
f 25 per cent pigeonpea and 75 per cent
roundnut resulted in the highest LER of 1.27.
\rokiaraj and Kannappan (1995) found that
he LER was high in intercropping systems
f pigeonpea indicating the yield advantage
wer pure crop of pigeonpea.

When crops are intercropped by increasing
he overall density, nutritional deficiency is
ikely to occur. Hence judicious application
f fertilizers coupled with plant population i
ssential to achieve higher benefits especially
nder intercropping systems like pigeonpea with
reengram. Uniform planting of pigeonpea at

60 cm spacing intercropped with greengram
at optimum population with recommended dose
of fertilizers (30 kg N + 60kg P,O, ha' to
pigeonpea and 20 kg N+ 40 kg PO, ha'
to greengramy) gave higher grain yield of pigeonpea
and greengram. Based on the above aspects
an experiment was taken up to find out optimum
dose of fertilizers and suitable system of sowing
pigeonpea with greengram,

Materials and Methods

The experiments were conducted at Tamil
Nadu Agricultural University, Coimbatore for
two years during kharif seasons of 1997-98
and 1998-99. The experimental site is located
at 11°N latitude and 77°E longitude at an altitude
of 426.7 m above sea level. The soil of the
experimental field is clay loam in texture, classified
under Typic haplustalf. The fertility status of
the soil is classified as low in available N
(220 kg ha'), medium in available in P (12.4
kg ha') and high in available K (694 kg
ha'). The experiment consisted of 11 treatment
combinations with four replications in Randomised
Block Design. The treatments included T, -
Pure preengram -+ Recommended dose (15:30
NP), T, - Pure pigeonpea + Recommended
dose (25:50 NP), T,- Pigeonpea in paired rows
(25:50 NP) + Greengram (5:10 NP), T - Pigeonpea
in paired rows (25:50 NP) + Greengram (2.5:5
NP), T, - Pigeonpea in paired rows (25:50
NP) + Greengram (No fertilizer), T, - Pigeonpea
in mixed cropping (25:50 NP) + Greengram
(10:20 NP), T, - Pigeonpea in mixed cropping
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Table 1. Influence of pigconpea + greengram intercropping system on the growth, yield, vield component:

and economics (Kharif, 1997-98)

Grain
Pod ‘number No seeds 100 seed G(r:inh)’if)ld equi,v?g:n! ,Blcil
a8 1! ods™ weight (g) g ha yie ratic
Treatment plan p (kg ha")
GG PP GG PP GG P GG PP ,
T 18.75 - 12.50 - 3.43 - 639 : 639 . 1.64
T. - 415 ; 3.45 . 773 - 605 756  1.50
'r§ 1625 1355 11.50 308 328 765 542 565 - 1248  2.5C
T, 1725 505 1200 3.63 330 793 585 611 = 1349  2.6C
T, 1500 628 1125 380 325 795 458 622 1237 2.48
T, 1425 215 1100 263 320 715 445 429 981 . 1.81
T 20.75 23.5 1325 268 350 7.20 648 463 1228  2.3¢
T 1825 263 1225 300 - 335 730 631 478 1229  2.5¢
T, 11.00 273 1000 3.00 300 740 381 521 1033 2.1Z
T 13.00 323 1050 3.03 315 750 419 540 1094 23]
T, 11.75 395 975 325 308  7.68 368 580 1094  2.4¢
SEd 189 459 129 013 011 017 347 158 X :
CD 380 941 264 026 023 034 712 324 - <

Table 2. Influence of pigeonpea + greengram intercropping system on the growth, yield, yield componenf
and economics (Kharif, 1998-99)

Grain

Pod number No seeds 100 seed Grain yield equivalent BC

Treatment plant? pods™ weight (g) (kg ha') yield  ratio
‘ (kg ha')
GP PP GG PP GG PP GG PP

T, 46.8 - 13.2 - 3.60 - 675 - 675 1.73
T, - 693 . - 4.00 - 7.98 - 750 937 1.86
Ty 430 60.0 12.7 3.70 3.50 7.90 625 681 1476 2.95
T 395 525 122 355 345 7.83 575 645 1382  2.66
Ts 36.3 493 10.7 3.40 3.30 7.60 518 621 1294 2.60
T, 338 463 10.7 3.25 3.25 7.43 513 594 1255 2.30
Ty 283 420 10.2 3.00 3.05 7.30 454 555 1147 2.20
T, 23.5 368 9.75 2.80 3.00 7.05 403 520 1053 2.11
T, 350 475 1.7 335 343 7.55 . 560 610 1325 273
Tig 30.5 450 10.5 3.10 3.20 7.35 506 575 1225 2.66
Ty 26.0 385 10.2 2.85 3.10 7.15 461 482 1063 2.44
SEd 207 247 0.89 0.14 0.14 0.14 10.8 12.4 - -
cD 425 505 183 028 028 028 223 254 - -
GG - Greengram PP - Pigeonpea o ‘

(25:50 NP) + Greengram (5:10 NP), T, -Pigeonpea  Greengram (5:10 NP), T, , - Pi reonpea in unifori
in mxxec.l.croppmg (2.5:50 NP) + Greengram row (lg2r.5 : 25 NP) -l-)'Grl::engrgnm (pNo fertilizer
(No fertilizer), T, - Pigeonpea in uniform row The entire dose of fertilizers viz. N and
(12.5:25 NP) + Greengram (10:20 NP), T, was applied basally.

- Pigeonpea in uniform row (12.5:25 NP) +
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Results and Discussion

__ During kharif, 1997-98 among the treatments
ried, growing of pigeonpea in paired rows
vith full recommended dose of fertilizers with
weengram (T,) in the interspaces recorded more
ieight, more number of pods/plant, higher number
of seeds/pod, 100 seed weight leading to higher
;rain yield. This tréatment is comparable with
rrowing of pigeonpea in paired rows with full
ecommended- dose (25:50 NP) + greengram
2.5:5 NP). (T,) and growing of pigeonpea
15 sole crop with full recommended dose (T o)
lowever during Kharif 1998-99, growing
rigeonpea as sole crop recorded significantly
ligher plant height, yield attributes and yield.
similar trend was observed in sole greengram
iUso (Table 2). Similarly Velayutham er al.
2000) recorded significantly higher grain yield
f 1101 kg ha' under sole cropping of redgram
idicating that all the intercrops had competitive
:ffect on redgram. Growing pigeonpea or
rreengram as sole crop was not economical.

Among the intercrop combinalions tried,
mowing pigeonpea in paired rows with full
ecommended dose of fertilizer in combination
vith greengram as intercrop which was applied
vith 173" of recommended quantity of fertilizers
.. 5:10 NP kg/ha (T,) registered significantly
tigher growth and yield attributes and yield
i both pigeonpea and greengram. It was followed
y the treatment (T,). Growing pigeonpea with
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greengram as mixed cropping registered lower
yields. This could be attributed mainly to higher
total population of greengram and pigeonpea
per unit area resulting in increased competition
for growth resources, especially for moisture,

. nutrients and light. Similar reduction in seed

yield of greengram has been reported by Bishnoi
er al. (1987) and Dharam Singh and Singh
(1992). Reduction in number of pods per plant
and seed weight per plant was also reported
by Hunshal and Malik (1988) in greengram
intercropped with pigeonpea.

With regard to grain equivalent yield
(GEY) also growing of pigeonpea in paired
rows with full recommended dose of fertilize
in combination with preengram as intercrop
applied with 1/6" (2.5:5 kg NP/ha) or 1/3*
(5:10 kg NP/ha) of recommended dose of fertilizer
produced higher grain equivalent yield of 1349
and 1248 kg/ha respectively compared to other
treatment combinations. Meyyazhagan er al.
(1999) recorded higher crop growth, pods and
pigeonpea yield and crop equivalent yield under
intercropping systems with pigeonpea. During
1998-99, on comparing these two crops viz.,
pigeonpea and greengram in terms of GEY,
raising greengram as intercrop in between the
paired rows of pigeonpea applied with full
dose of recommended fertilizer with 1/3" of
recommended fertilizer i.e. 5:10 kg NP/ha to
greengram was found to be advantageous with

leble 3. Pooled mean for grain yield and grain equivalent yield

Grain yield (kg ha')

Grain equivalent yield

=y

, -.
e e -y T
N R T R I

- Treatment (kg ha')
GP FP
657 - 657
' ; 677 846
‘8§83 623 1362
580 628 1365
488 621 1265
479 511 1118
551 509 1187
i 517 499 1141
; 470 HE 1139
$ 357
B 520 51 1078
3G - Greengram PP - Pigeonpea
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higher GEY of 1476 kg ha' (T,) compared
to other treatment combinations.

From the pooled mean of grain yield
of two crops it is evident growing pigeonpea
in paired rows with full recnmmend_eﬁ dose
of fertilizer along with greengram as iniercrop
applicd with 1/3" (5:10 NP kg/ha) (T,) or
1/6" (2.5:5 kg NP/ha) (T,) of rmom:nd?d
quantity of fertilizers registered higher grain
yicld of both pigeonpea and greengram. The
pooled mean of grain equivalent yield of two
years also showed that these two treatments
T, and T, were superior 10 other treatments
by recording higher GEY of 1362 and 1365

kg/ha respectively.

Growing pigeonpea in paired rows with
full recommended dost of fertilizer in combination
with greengram as intercrop applied with
1/6" of recommended quantity of fertilizers
resulted in a higher BC ratio of 2.60 (T,)
followed by the treatment T, (2.50) whereas
raising either greengram or pigeonpea as sole
crop produced a lower BC ratio of 1.64 &
1.50. During 1998-99, highest BC ratio of
2.95 was obiained by growing pigeonpea in
paired rows applied with full recommended
dose of fertilizer with greengram as intercrop
applied with 1/3* of recommended fetilizers
i.e 5:10 kg NP/a (T,). It was followed by
the reatment (T,) which includes growing of
pigeonpea in uniform rows with 12.5:25 kg
NP/ha + greengram with 2/3* (10:20 kg NP/
ha) of recommended dose of fertilizers (T,)
(2.73). Madhusudhan Rao er al. (1989) stated
that the monetary advantage was highest when
pigeonpea was intercropped with greengram in
1:2 row proportion at Lam, Andhra Pradesh.
Whereas raising sole greengram and sole pigeonpea
fetched a low BCratio of 1.73 and 1.86 respectively.

It can be concluded that growing of pigeonpea
applied with full recommended dose of fertilizer
(25:50 kg NP/ha) in paired rows with greengram
applied with either 5:10 kg NP/ha or 2.5:5
kg NP/ha can be recommended.

A. Valayutham, A. Kalpana and N. Sa’nl»:nrﬁlﬁ
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