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ABSTRACT

A field 1éxpenment was conducted during rainy (kharn‘) season of 1993 and
1994 at Raipur, to identity level and schedule of nitrogen under different planting
geometry of rice (Oryza sativa L.) and soybean [Glycine max (L.} Merr.]
intercropping under rainfed upland conditions. Higher growth, yield and its
attributes were»recorde‘d under sole crop of rice and soybean. However, among
" intercroppings rice : soybean under paired-row combinations (2:2) had higher
values of these, followed by 1:1 and 1:2 row combinations. The yield and its
_ attributes of soybean were higher with 40 kg N/ha applied in 2 equal splits at
basal and panicle—initiation (Pl) stages of rice, while in case of rice, it was higher
) with 60 kg N/ha applied in 3 splits—at basal, tillering and PI stage of rice—during
- o both the years. The land-equivalent ratio was higher under paired-row
' combinations of rice : soybean compared with other combinations at the
respective levels and scheduling of nitrogen.

Key words : Intercropping, Rice, Soybean, Planting geometry, Nitrogen
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Chhattisgarh region of Madhya Pradesh  of compodent crops (Gupta and OToole,
covers mote than 30% of the total area 1986). Nitrogen management in rice and

under unbunded upland black soils where
rainfed rice crop mainly being grown. Rice-
based intercropping is useful in reducing
the risks of monsoon and also in increasing
productivity (Angadi and Chittapur, 1990).

The competition between component under

different row combinations in an
intercropping system could be considerably
reduce and the benefits from the systems

- increased by varying the planting geometry-

soybean intercropping is very crucial for
determining the efficiency of intercrop
system. Afori and Stem (1986) reported
strong competition for soil N by intercrop
maize and cowpea. '

The information on rice and soybean
intercropping under different levels and
scheduling of N, to improve their
performance under rainfed wupland .
conditions of Chhattisgarh plain region of
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Madhya Pradesh is lacking. The
investigation was, therefore, undertaken to
. study the possibility of increasing stability
of production under different planting
geometry and scheduling of N in rainfed
upland by intercropping of rice and
soybean.

MATERIALS AND METHODS

The field experiment was conducted.

during rainy (kharif) season of 1993 and
1994 at Raipur, under rainfed upland
conditions. The trial was laid out in
randomized block design with 15
treatments and replicated thrice. The soil
was clayey loam with 7.2 pH, having
available nitrogen 261.4 and 254.8 kg/ha,
available phosphorus 24.3 and 21.8 kg/ha
and available potash 344 and 320 kg/ha
during 1993 and 1994 respectively at 0-15
cm depth. There were 15 treatments,
comprising T, sole soybean 30 cm, N 30
‘kg/ha at basal; T, sole soybean 40 cm, N
30 at basal; T; sole rice 20 cm, N 40 as 20
at basal and 20 at panicle initiation (PI); T,
sole rice 20 cm, N 60 as 30 at basal and 30
at PI; T, Sole rice 20 cm, N 80 as 20 at
basal, 30 at tillering and 30 at PI; T, Sole
rice 20 cm, N 100 as 40 at basal, 40 at
tillering and 20 at PI; T, rice : soybean
(1:1) 20 cm, N 60 as 20 at basal, 20 at
tillering and 20 at PI; T, rice : soybean
(1:1) 20 cm, N 40 as 20 at basal and 20 at
tillering; T, rice :soybean (1:1) 20 cm, N
40 as 20 at ‘basal and 20 at PI; T, rice :
soybean (1:2) 20 cm, N 60 as per T,; T“_
rice : soybean (1:2) 20 cm, N 40 as per T;
. Ty, rice: soybean (1:2) 20 cm, N 40 as per
T,: T,s, rice : soybean (2:2) paired 30:20
cm; N 60 as per T,; T}, rice : soybean (2:2)
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paired 30:20 cm, N 40 as per Tg; T, 5 rice :
soybean (2:2) paired 30:20 cm, N 40 as per
T,, during both the years. The test variety
of rice was ‘Annada’ and of soybean was
‘Gaurav’. Date of sowing was 30 June and

1 July during 1993 and 1994 respectively.

Entire quantity of phosphorus and
potassium was applied @ 60 kg and 30 kg/
ha respectively, uniformly to all the plots,
whereas N was given as per treatments
separately to both the crops. The top-
dressing of N in sole rice and intercropping
was given at the close proxirnity line of rice
only.

'RESULTS AND DISCUSSION

Growth )

Soybean: Significantly higher plant
height, branches/plant and total dry-matter
accumulation were recorded under pure
crop than intercropping treatments (Table
1). Among sole crops, soybean placed at 40
cm spacing (T,) had significantly higher
plant height, branches/plant and total dry

- matter than 30 cm spacing, except during

1993 for plant height where it was higher at
30 cm spacing, because of the more space
become available for grand growth and less
competition for nutrient, moisture and light.

Similar results were also reported by Singh

et al. (1994) for chickpea. Among the
intercroppings, higher plant height,
branches/plant, total dry matter were
recorded in rice : soybean (2:2) paired row

. because 30 cm space was maintained
- between 2 rows of soybean which provided

better growth condition. Nitrogen
application @ 60kg/ha to rice crop resulted
higher of these values than that of 40 kg N/

ha. However, 20 kg N/ha applied either at
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tillering stage or at PI stage to rice had no
significant response in any.intercropping
treatments. ) :
Rice: Plant height, tillers/plant and dry
matter were higher in sole rice crop and
increased with increasing levels of N from
40 to 100 kg/ha (Table 1). However, rice :
soybean in 2:2 ratio under paired Tow (T5
to T,s) had significantly higher plant height,
number of tillers and dry matter, followed
by rice : soybean in 1:2 and in 1:1 row
combinations. Among all 3 individual
intercropping treatments, higher plant
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height, branches/plant and dry matter were
obtained when 60 kg N was applied in 3
equal splits at basal, tillering and PI stage.
However, 20 kg N/ha at tillering stage or at
PI stage under 40 kg/ha had not much
influence on all above characters.

Yield and yield attributes

Soybean: Significantly higher pods/
plant, seeds/pod, 100-seed weight and
protein contents were noticed with sole
crop of soybean planted. at 40 cm apart,
whereas seed and straw yields were

Table 1. Growth of rice and soybean at maturity as influenced by N scheduling and intercropping

Treatment : Rice

Soybean

Plant height Tillers/
(cm) plant

Dry matter/  Plant heighU Branches/ Dry matter/
plant (g) (cm) - plant

plant (g)

1993 1994 1993 1994 1993 1994 1993 1994 1993 1994 1993 1994

Tl
T, :
T, 446 468 298 316 627
T, 452 519 330 330 6.55
T, 513 592 333 404 574
T, 542 629 398 443 17.06
364 374 246 247 359
T, 327 310 231 222 303
T, 308 265 267 213 255
Ty © 393 400 250 242 453
T, 339 364 240 228 3.96
T, 3.1 305 213 213 372
T, 419 446 258 280 5.54
T, 364 401 260 242 508
T 334 389 240 230 465

—
t

CD (P=0.05) 144 7.0 0.17 014 038

946 828 567 547 348 318
89.2 883 6.69 653 395 361
478
524
5.87
6.21
380 706 663 398 3.54 272 242
354 669 602 382 336 252 212
328 613 600 352 336 247 212
454 648 656 406 393 255 262
388 63.1 602 3.88 3.54 241 235
385 608 606 3.52 352 237 24
470 734 721 444 451 306 277
424 718 643 420 410 284 239
409 681 640 409 415 274 233
030 25- 46 025 027 17 25

Details of treatments are given under Materials and Methods
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Table 2. Yield and yield attributes of rice as influenced by N scheduling and intercropping

=30
»

Treatment Panicles/  Panicle Grains/ 1,000-grain-  Grain Straw Protein
hill . weight panicle ©  weight- yield yield content
® ® (a/ha) (9/ha) (%)
1993 - ' )
T, ) '
T, . o ’
T, 12,63 1.22 543 25.0 194 248 825
T, 288 . 126 584 . 256 218 282 . 875
T, 302 136 64.6 26.0 2.2 350 9.25
T, 340 145 - 688 26.8 26.1 35.7 9.50
T, 225 LIl 58.0 200 119 145 7.50
T, 2.10 1.08. 50.8 188 . 106 15.0 731
T, 1.92 1.01 49.6 18.0 10.1 14.3 7.25
Ty 2.33 1.20- 61.7 235 16.7 26.0 8.31
T, 2.30 1.15 57.3 21.8 15.2 24.0 8.00
T, 202 - 1.09 56.1 207 . 140 214 187
Ty S 239 1.29 63.4 25.6 125 165 - 868
T, 2.30 1.20 60.9 249 116 1160 8.43
Ty . 2.18 1.18 59.4 24.3 105 153 8.00 .
CD(P=0.05 0.14 008 - 23 17 2.1 38 020
1994
Tl
T, , o ,
T, . 2.86 120 524 24.4 16.3 20.0 9.12
T, 3.02 1.26 563 25.5 19.2 226 8.56
T, 3.33 1.33 61.8 - 26. 23.5 26.0 10.18
T, 3.41 141 64.7 26.8 25.0 30.1 10.62
T, 221 112° 525 216 104 139 8.31
T, 2,08 .00 451 20.0 8.3 131 794
T, 2.00 092 452 19.3 - 8.2 13.0 7.62
0 2.00 092 45.2 193 82 13.0 7.62
" 2.15 1.22 55.4 23.2 149 17.1 8.81
1.88 1.08 48.0 21.6 122 16.1 8.12
. 2.36 130 - 604 25.9 12.2 143 9.37
" - 2.20 123 532 24.9 115 12.1 9.00
s 211 119 53.4 245 - 112 120 8.69
'CD(P=0.05) 0.20 0.12 2.6 15 1.8 2.6 1.22

Details of treatments are given under Materials and Methods
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Table 3. Yield and yield attributes of soybean as influenced by N scheduling and in‘tercropping

B R B el s

Treatment Pods/ Grains/  100-grain Grain Straw Proteih LER
plant .pod weight yield. - yield content
(2) * (g/ha) (q/ha) (%)
v : 1993
T, 624 260 132 2550 355 39.6 1.00
T, 67.6 273 - 137 22.69 33.1 41.8 1.00
Ty
T,
TS
T, ,
T, 49.1 2.17 11.6 18.67 30.5 28.7 1.28
T, 1508 2.15 10.9 18.00 302 . 386 116
T, 52.1 230 11.9 20.69 29.9 37.8 1.25
T, 45.1 1.96 10.6 1458 222 38.6 1.30
T, 42.1 192 10.4 1420 20 . 319 1.22
T, 462 206 115 15.77 217 3755 123
Ty 58.1 2.41 125 19.88 326 39.2 132
T, 560 2.16 12.2 19.02 29.9 38.7 1.25
T,s 59.2 2.56 12.9 21.46 307 383 1.30
 CD(P=005) 19 0.16 0.9 1.67 22 . 06 0.06 ..
v 1994 , ‘ "
T, 60.2 255 128 2405 3610 420 100
T, 68.3 278 13.5 22.64 2691 28 100
51.8 240 - 114 15.02 36.82 39.1 1.19
46.7 227 106 . 14.84 35.09 38.5 1.15
55.8 2.55 120 17.00 25.21 381 123
T, 4.1 208 10.8 1288 2056 386 133
T, 40.6 190 101 11.28 18.95 38.1 1.22
Tp, 487 231 11,3 13.24 13.79 37.6 131
Ty 55.3 250 - 120 17.20 39.97 396 138
T, 517 243 112 14.39 30.92 39.2 1.32
T - 574 . 260 123 19.60 34.76 386 . 153
CD(P=005) 44 0.19 09 & 132 6.68 NS 0.13

Details of treatments are given under Materials and Methods



686 '  SARAWG ET AL,

significantly higher in sole soybean placed
at 30 cm spacing than when placed at 40
cm or intercropping treatment (Table 2). In
general, narrow row spacing gave 12.4 and
6.6% more yield in 1993 and 1994
respectively than wider row spacing and it
was attributed to increased numbersof
plants/ha (more than 83,000) under this row
spacing. The improvement in yield
attributes under wider row spacing might
be owing to better utilization of available
- soil moisture at later stages, whereas same
might have become a limiting factor for
more number of plant adjusted in narrow
row spacing of 30 cm. Sarawgi and Singh
(1989) also reported similar effect of
- population in chickpea. Among rice :
soybean intercroppings, the 2:2 paired (T,
to T, ;) had higher yield and yield attributes,
followed by and 1:2 over each of the
. respective levels and scheduling of N. The
highest seed yield of soybean in all the
intercroppings was recorded with

application of 40 kg N/ha to rice crop,

applied in 2 equal splits at basal and PI
stage. This might be due to the application
of 20 kg N/ha at PI stage favoured more
accumulation and-translocation of N;
because at this stage most of the nodules
were degenerated. Application of 20 kg N/
ha at tillering stage of rice had detrimental
effect on nodulation and yield of soybean.
Angadi and Chittapur (1990) also
mentioned that yield of legumes was
significantly influenced due to application
of N at tillering stage. The protein content
in grain varied from 37.6 to 42.8%. The
highest land-equivalent ratio (LER) of 1.32
and 1.53 were noted with T,; and T
- wreatments during 1993 and 1994

respectively, while the lowest LER with T,.
_Rice: All the yield and yield attributes,
viz. panicles plant, panicle weight, grains/

panicle and 1,000-grain weight, grain and

straw yields and protein content in grain of
rice were significantly. higher in sole rice
treatments over all intercropping treatments
(Table 3). Further, all these characters
increased with the increasing levels of N in
sole rice crop and were found significantly
higher with 100 N/ha applied in 3 splits
(T,) as 40 kg at basal, 40 kg at tillering and
20 kg at PI stage than 60 and 40 kg N/ha.
Gupta and O,Toole (1986) also reported
that application of higher dose of N in 3
splits gave significantly higher yield under
upland conditions. Among intercroppings,
rice : soybean (2:2) under paired row
combination (T,, to T,;) had higher

-panicles/hill, panicle weight, grains/panicle, -

1,000-grain weight and protein content,
possibly owing to more favourable
environment for growth and development
of rice under paired-row combination.
However, higher grain and straw yields of
rice in rice : soybean in 1:2 ratio (T, to
T,,), placed 20 cm apart, was due to

population effects only because 67% area

was covered by rice and only 33% area
under the soybean. The lowest grain and
straw yields were found-with rice : soybean
in 1:1 ratio (T, to T,) where rice suffered
more competition for light, moisture and

nutrients. In each of the intercropping,

application of 60 kg N/ha in 3 equal splits,
at basal, tillering and PI stage, resulted in
higher yield and yield attributes of rice than
the 40 kg N/ha applied in 2 equal splits at
basal and tillering stage or at basal and PI

_stage. Application of 20 kg N at tillering
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stage of rice caused slight improvement in
yield and yield attributes and protein
content in grain than at PI stage.
Ramamoorthy et al. (1977) reported that
the highest rice grain- equivalent yield in
rice + blackgram intercropping at 4:1 ratio,
followed by rice + blackgram (3:1) rice +
greengram (4:1) and rice + soybean (2:1)
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