L]

Talle ., Waier use.

Sundarsingh ef al,

Total water use (vm) Water use clficiency (kg h'u",cm}

Grain yield (kg hn'i}l
Irvigation pepimes 1980 1951 1980 1981 1980 1981
h N G960 4770 17 I+l 50.5 [ - 1
I 7726 5445 104 04 74.3 - 524
Is 6960 4785 95 102 733 469
I 672 081 112 o8 56.9 406

Thus, considering the higher yeild, water
economy and production efficiency, the results of
the two years experiment revealed that rice Co 37
(Vaigai) was found more suitable than Co 41 for
direct sown condition on puddled soil.

An irrigation schedule of replenishing 7 cm
depth of water one day after the disappearance of
ponded water was found quite optimum during
kharif season, Besides, this practice would help .Ihe,
irrigation authorities in monitoring the distribution
of water at weekly interval in the Periyar - Vaigai
canal command. Application of nitrogen at 100 kg
ha ! was found sufficient for getting higher yield.
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YIELD AND HIGH DENSITY GRAIN AS INFLUENCED BY CROP
DENSITY AND ‘N‘ LEVEL IN SCENTED RICE

S.PADMATARAO
Departinent of Plant Physiology, Directorate of Rice Research, Rojendra Nagar, Hydarabad 500 030

ABSTRACT

Field studies were conducted with 2 scented rice vareties (Basmati-370 and IET 8580)
during kfarif and reebi (1988-89) by adopting different *N* levels (0,20,40,60 and 80) and 3 spacings
(20x10; 2015 and 20x20 cm) o assess the nature of 'N* and density of population influencing yield
and high density grain. High density grain number was prominently high at 40 kg N¢ha in both the
seasons and further increase reflected in excessive vegetative growth and lodging during wel season.
The yield and HD grain number were relatively higher during dry season. Overall, the study inferred
that for exg:lniting polential yields and high density grain in scented rice, an optimum population of

50 hills/m™ at 40-60 N would be sufficient.

KEYWORDS :

Scented rices have got greal demand in
international and national markets due to their
aroma and unique cooking qualities. The traditional
tall, low yielding. basmati cultures like
Basmati-370 or Type-3 inspite of having high
premium in the grain market cannot compete with
high yielding varieties in terms of profil per
hectare. Therefore, intensified efforts are needed to

Yield, High Density Grain, N level, Scented Rice

develop relevant technology to improve high
yielding quality rices which would increase the
margin of profit to farmers and also contribute to
enhance the quantum of exports reflecting sizeable
increase in foreign- exchange. Currently, it was
reporied that enhancing the proportion of high
density (HD) grain was considered as a promising
approach for exploiting higher productivity in rice
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Tahic 3. Plant.characters and grain yicld as influenced by ‘N’ level and density of population BASMATI - 370

o Plant  No.of Panicle - No.of No, ni' Mo.of 1000  Grain HI? H[_)

m sﬁ;g height  dllers/ LAl an“;i length panicles spike grains/ gr.wt. yield m;’r‘:;ﬂ ign';’;

o : {cm) m (em) /m®  letwm®  m (£) {gfmz} i (%)
Kharif .

0 20x10 1183 300 12 721 238 250 9210 707 204 175 3454 3715
20x15 K84 250 . 10 582 240 198 - 7895 7389 205 150 2000 380
20x20 1184 231 09 543 240 175 6421 6010 205 122 2453 382

40 20x10° 1366 350 25 - 882 238 300 17,268 16238 204 318 6215 360
W0x15 1372 330 20 712 212 245 14632 13695 205 278 5341 365
20x20 1378 320 14 590 273 185 11579 10837 205 220, 4284 370

80 20x100 1473 400 50 1103 246 350 19,526 18366 205 342 6053 310
20x1S 1500 363 41 786 276 - 310 15210 14307 205 289 4867 320
20%20 1514 350 40 692 282 300 12365 11,634 205 235 4020 325

CD5(%) 16 55 03 127 14 70 NS 643 - 115 283 :

CV (%) 0.8 1.0 8.8 1.0 32 16 58 3.1 - 28 37

0 0x10 82 400 L0 740 207 325 21285 19,535 203 240 9153 430
20%15 8§52 330 08 645 219 - 267 18338 16448 203 172 7959 434
20x20 §93 300 07 - 595 228 240 16,145 13030 203 165 7023 435

20 20x10 993 450 L7 775 217 4200 25235 20,830 204 340 10094 400
0x15 1013 396 14, TI6 219 315 21,483 18718 204 321 8636 402
20%20 1054 350 12 702 229 280 17445 15310 204 272 7047 404

40 20x10 869 500 . 22 1050 212 © 525 30,155.19,680 205 410 11459 380
20x15 879 396 17 %04 207 389 23308 22873 205 333 8904 382
0x20 886 375 1§ 775 223, 223 18665 16060 205 285 7,205 386

60 20510 936 600 41 1140 214 530 32065 23,170 205 414 10966 342
Wx15 946 462 37 1023 22.7 452 29,925 19302 205 355 10,264 343
20x20 987 400 32 818 229 380 20865 18,062 205 300 7261 348

80 20x10 986 650 48 1300 237 ° 545 34,120 32,855 205 435 10918 320
20x15 1043 495 37 1040 244 460 30476 28311 205 405 9874 324
20x20 1057 425 34 963 246 392 27873 22822 205 310 9042 328

CD5(%) NS 124 04 124 Ns 78 336 188 ‘ 47 171

CV (%) 22 17 w1 08 32 12 08 05 . 0.9 1.1

(Padmaja Rao et al., 1986; Padmaja Rao, 1987).
Therefore, in the present study, it was considered
important to identify the possible role of nitrogen
and plant population - influencing HD grain in
scented rice which reflects in substantial increase in
grain yield as well as kernel recovery on milling
(Venkateswarlu er al, 1986) as these rice are
valued mainly on kemnel and cooking quality
characteristics.

MATERIALS AND METHODS

Field studies were cﬂnducm& al the Directorale
of Rice Research, Rajendranagar farm, during wet

(kharif) and dry (rabi) seasons of 1988-89 with lwo
scented rice varieties (Basmati-370, [ET 8580) to
find out the production efficiency of HD grain with
increasing nitrogen and plant density. Thirty day
old seedlings were planted at a three spacings so as
to give population densitics of 25, 33 and 50 plants/
m2 (20x20; 20x15 and 20xI0cm respectively)
under different nitrogen levels during kharif (0, 40
and 80 N/ha) and rabi (0, 20, 40, 60 and 80 N/ha)
in a randomized block design with three
replications; N (Urea) was applied in 3 equal splits
such as 50 per cent as basal and 25 per cent each at
mid tillering and primordial initiation, All
phosphorus and potash (30 kg P20s and 30 ke
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Tuble 1, TET BSK0

Tablel, IETHSO TR
o Pant Panicle  No.of No.of No.of 1000 Grain - 1
vl fem) fillerdm F‘rm (em) cles/im® fetshm’ o L S |
S — Khurif

\ Wx 1l BUE 208 (.65 545 254 mo 10,632 9224 21N 00 465 420
Mx15  HLo 165 (.44 416 255 145 9474 K182 220 180 4DdG6 426
% 20 ‘.Jl.ﬁ 140 043 39 258 130 7632 6591 220 145 3282 - 430
4 20x10 " 1022 268 1.80) B0 264 260 17,895 15384 22 340 Tiod 463
Wx 15 1064 260 165 812 26.6 210 15263 13064 222 I 6227 AR
W20 1088 240 140 796 218 220 12,632 10811 222 240 5175‘_ Arn
0 20x10 1062 350 280 1103 266 20 20005 17523 2.8 g2 630R  3la
Wxls 1082 330 2.52 892 26.8 2600 15842 [340E 223 an! 4927 3.
0x20 1100 50 240 B40 269 2400 14,737 12556 223 280 4771 0 324
CD 5% 14 B NS 10.6 NS 8 776 - - A 210 '
CVI(%®) 0.8 1.9 6.2 038 Al 20 3.3 8.0 - 1.8 34
Rabi
0 20xl0 692 550 (155 25 231 200 18000 15685 220 275 §507 4740
x5 700 396 0.45 495 242 271 14385 11491 220 252 6790 472
Wx20 71O 375 D40 438 244 265 14,195 9113 220 247 6714 4T3
20 20x10 743 650 163 750 237 302 24375 18465 221 410 10969 453
MWels T30 4nk 1.50 508 4.1 275 17,186 13982 222 33 Ta02 454
Wx20 758 450 145 450 249 268 16240 12,880 222 278 7438 a5k
a0 20x10  BLY 670 .70 950 244 350 27885 24900 213 422 11712 420
20x15 Bl 462 1.55 930 248 287 19978 17,012 223 380 &451 423
20x20 823 450 1.50 870 25.0 278 18,835 14933 123 288 BODS © 425
g 2W0x10 825 OO 220 1015 245 405 28,725 26405 223 43] 10801 374
20x15 B8 505 1.75 944 249 333 20572 19553 223 376 797 79
W0x20 834 495 160 840 251 322 20,250 16003 223 312 7695 320
B0 20x10 840 750 260 1255 247 495 33750 28925 1223 450 10800 320
Wx15 841 561 2.00 1003 251 363 25747 22576 223 410 8342 124
20x20 847 525 1.75 B75 254 328 21000 18850 223 320 GBRE 328
CD 5% NS 9.4 03 4.8 NS 1 461 218 - 38 171 -
CVI) 2.3 1.1 11.0 1.1 34 1.3 1.3 0.7 - 0.6 1.2 -

K20fa) were applied as basal doses and = oul by adopting specific gravity method (Padmaja
incorporated inm. the soil before transplanting. Rao ef al, 1985) and HD grain index was
Appropriate  plant protection measures were  calculated accordingly. '
adopted against insects and discases.

Data on phenological attributes such as plant RESULTSAND DISCUSRION

height, panicle length, number of tillers, leaf arca In this study, the nature of association of
index (LAI) and total dry matter were collected  different plant populations and varied nitrogen
during crop growth and development. Al harvesi, levels were studied in relation to the production of
the yield and yield components (number of ~ HD grain and grain yield during two seasons (rabi
spikelets, grain and 1000 grain wt) were recorded. ~ and kharif). Among the populations maintained
From the harvested sample, HD grains were sortied (25,33 and 50 hills/m2), plant characters such as
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LAl No, of tillers, panicles, spikelets and grains
increased - significantly at 50 hills/m2  with
substantial increase in yield potential (Table 1). But
plant height and 1000 grain weight was unaltered.
In general, the two scented varieties responded
better during dry season in comparison to wet
season due to the occurrence of high radiation
reflecting in higher photosynthesis and increased
grain yields accordingly (Table 1). The LAI tended
10 be higher during wet season especially when the
plant densities were higher. Higher "N' contributed
10 enhanced total dry matler, LAI and grain yield
while increase in_the production of HD grain was
not much significant.

High density grains

Asynchronous flowering in rice results into
mixture of different grades-of grain at harvest in
which the proportion of potentially filled or HD
grain differ among the varieties (Padmaja Rao ef
ai., 1985). Potentially filled or HD grain represents
the highly filled grain submerged at 1.20 specific
gravity (Padmaja Rao and Venkateswarlu, 1986).
Earlier reports indicated that HD.grains differ at
varied  cultural/management  practices  and
environments (Padmaja Rao, 1988), It was known
that the number and weight of HD -grain were
positively correlated with yield. In the current
study, the number of HD grains was more at close
spacing (20x10 cm) and was found non significant
at higher N. In otherwords, higher N was reflected
more in vegetative growth with a low proportion of

HD grain total grain to yield. Overall, nitrogen-

level upto 40 N seems fo be sufficient for the
production of HD grains in both the seasons.
However, the higher yield recorded at higher N was
atiributed to increased production of other yreld
components such as panicle number, spikelet and
grain numbers as influenced by dry matter and LAI
reflecting in higher photosynthetic efficiency.
Besides, it was observed that at 80 N/ha due to
enormous increase in plant height, Basmati-370
exhibited lodging on maturity, indicating that
scented varictics are unsuitable for higher nitrogen
application during wel -season. These  studies
suggested that application of nitrogen at 40- 60
keN/ha would be more beneficial for exploiting
potentially filled grain among scented rice.

Though close spacing limits the tiller number
per plant, overall increase in plant population
resulted in high tiller number and total dry matter
enhancing the productive capacities of the tillers
through increased grain filling, to the extent of its
potential capacities. Though at wider spacing,
apparently though the plants produce several tillers,
most of them were weak and unproductive,
contributing 1o lower proportion of HD grain. This
is mainly due to the lack of uniform distribution of
assimilates among the tillers when plants are
distantly placed. From the present study, it is
therefore suggested that the optimum spacing
would be around 20x10 cm, beyond which
harvesting -of HD 'grain would be difficult
Obviously, these observations infer that low tller
number would be highly advantageous to exploit
grain of high potential capacities in scented tice
which are valued mainly based on quality
characteristics,

High Density (HD) Grain Index (%)

HD grain index indicates the proportion of
potentially filled grain to the total number of
spikelets formed (Padmaja Rao and Venkateswarlu,
1986). In otherwords, the index reflects on the
grains submerged at 1.20 specific gravity and
expressed in percentage. As the grain yield depends
on the grain weight as the major determinant factor,
HD grain index plays a key role in reflecting the
proportion of potentially filled grain. In the present
study, apparently the HD grain index was not much
different at different spacings. This was true with
the varieties and scasons as well. However, the
index showed a declining trend with an increased N
level. Among the seasons, the index was higher in
rabi in comparison (o kharif uniformly among the
varicties. Ovwerall, the study infers that the
occurrence: of lower HD prain index in
Basmati-370 (37.5 and 43.0% during Lharif and
rabi respectively) and IET 8580 (42.0 and 47.0% in
kharif and rabi respeclively) indicates that the
reason for low yield potential in scented varicties is
mainly due to lack of potential grain filling. This
information suggests the need to enforce future
thrust among scented varictics in making use of
grain filling as the major criterion 5o as o exploil
maximum vicld potential.
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In bricf, the results indicate that since wider
spacing resulting in non uniform tillers, non
uniform flowering and ripening, the production of
HD grain is limited and therefore an optimum
spacing of 20x10 cm is beneficial for future
adoption in scented varieties. As higher nitrogen
resulted in lodging and being non-responsive to HD
grain, an optimum of 40-60 N/ha is being
suggested. Further, the low HD grain index
(37-47%) in scented varieties emphasises the need
for focussing future thrust on grain filling,
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YIELD ATTRIBUTES AND YIELD OF N AND RHIZOBIUM
INOCULATIONS IN SORGHUM - SOYBEAN INTERCROPPING

G.PUSHPARAJ, §J.,G.S. THANGAMUTHU, MR IRUTHAYARAJ and D.PURUSHOTHAMAN
Al Anandar College (Autonomous), Karumathur 626 514,

ABSTRACT

An experiment was conducled during September to December 1986 (rabi scason) and
February to May 1987 (summer season) on sandy loam and clay loam soils respectively under
irmigation at the Tamil Nadu Agricultural University, Coimbatore, to find out the effect of N and
Rhizobium inoculations in sorghum - soybean intercropping. It was inferred that the sorghum Co26 in
double pmmd row intercropped with soybean Col at 50 per cent of the recommended level of N (45
kg N ha') in combination with the indigenous Rhizobial strain, Rhizobium Japomcum soybean 53
gave the highest grain yield of sorghum and soybcan with asaving of 45 kg N ha'l.

KEY WORDS :

In India, sorghum is being grown as a sole
crop, as intercrop with pulses or mixture crops to
serve as an 'harvest insurance’. The compatibility
of sorghum - soybean based cropping system in
terms of agronomic practices, monetary returns and
improvement of soil is appreciated widely. It has
become evident from the recent studies that not
only total yields from intercropping can be larger
than those from pure stands of sorghum. (Wiley,
1979; Anon., 1981) but also a legume as an
intercrop has exercised beneficial effects on the
associated non legume system (Burton ef al., 1983)
in terms of gains in grain protein and soil N fertility
and its maintenance without N fertilisation (Searl et
al., 1981)

Yield, Rhizobium inoculation, Intercropping

MATERIALS AND METHODS

The experiments, conducted during September
to December 1986 (rabi season) and February to
May 1987 (summer season) on sandy loam and
clay loam soils respectively under irrigation at the
Tamil Nadu Agricultural University, Coimbatore,
were laid out in split plot design with four
replications. The spacing adopted for sorghum
Co26 between rows was 30cm as against normal
45cm and 90cm between two rows of soybean with
a plant spacing of Scm for soybean as against
normal plant spacing of 15cm. The population was
maintained uniformly under the sole and intercrop
system. While the main plot consists of N levels,



