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Physiological efficiency of rice hybrids under irrigated condition of Orissa
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ABSTRACT

Eight rice hybrids (CRHR 1, CRHR 4, CRHR 5, PHB 71, DRRH 1,PA 6201, PA 6444 and KRH 2) both released
and pre-release along with two local checks(Naveen and IR 64) were grown under field condition during wet
seasons of 2002 and 2003 to analyze their physiological efficiency correlating its yield under irrigated
transplanted condition of coastal Orissa. The results revealed that among the hybrids, CRHR 5, KRH 2, PA
6444 and PHB 71 were found to be most efficient with maximum leaf area index and total chlorophyll content
at all the growth stages. However, CRHR 5 recorded highest grain yield (5.69 t ha?), grain number panicle?
(122.3) and harvest index (0.43) with moderate sterility (28.8%) and panicle number (336 m?) at maturity.
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Theintroduction of hybridrice programmein Indiahas
brought the necessity of testing their ability for higher
production. Yuan Lougping et al. (1988) reported that
hybrid rice could yield 20-30% more than conventional
varieties with adeguate management. Narendra and
Nagaraju (1994) found seven hybrids to be superior to
the check hybrid BPT 3291. Therice grain yield has
been reported to be correlated with leaf area index
(LAI), harvest index (Murty and Babu, 1992). The high
grain yield, however, of any crop is a net result of
photosynthesis productivity and its partition to the
economic organs (sink) (Chandrashekar et al., 2001).
The high yield of hybrids was attributed to greater
bi omass production mainly due to higher crop growth
before heading (Song et al., 1990). Keeping these in
view, an experiment was carried out to investigate the
relationship of physiological characterswith yield and
yield attributes of eight ricehybrids. (CRHR 1, CRHR
4, CRHR 5, PHB 71, DRRH 1, PA 6201, PA 6444 and
KRH 2) both released and pre released al ong with three
local checks (Naveen and IR 64) at Central Rice
Research Ingtitute during wet season of 2002 and 2003.
The varieties were grown in randomized block design
replicated threetimes under irrigated shallow lowland
condition. Twenty five days old seedlings were
transplanted at aspacing of 20x 15 cmwith oneseedling
hill-. Periodical data on physiological characterslike
dry weight, LAI and chlorophyll content weretaken on

ten randomly selected hills at different growth stages.
Filled grains panicle?, harvest index and yield data
recorded at harvest were subjected to statistical analysis
following Gomez and Gomez (1984).

Theanaysisof varianceindicated considerable
variation among the hybrids for characters studied
(Table 1). The dry matter production showed a
progressive increase from 30 days after transplanting
upto maturity (Shivani and Reddy, 1999) whereas, | eaf
areaindex (LALI) increased gradually from vegetative
stage(30 DAT) till flowering and showed a declining
trend towards maturity. In the initial stages the
differencesin dry matter production was not significant
and was at par with the local checks, whereas in the
later stagesi.e., at flowering and mid flowering, al
the hybrids produced greater dry matter and leaf area
index compared to check varieties. Virmani et
al.,(1982), Blanco et al.,(1990) and Song et al.,(1990)
also reported greater dry matter production in rice
hybrids than checks.

The LAI was significantly higher at flag leaf
stage in CRHR 5and KRH 2 (5.97) followed by PA
6444 (5.94) and PHB 71 (5.85), whereas at mid
flowering stage CRHR 5 (4.16) was at par with PHB
71(4.18) and significantly superior torest of the hybrids
and checks. However, among the hybrids least LAI
was observed in CRHR 1 and DRRH 1 at all stages of
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Table 1.Physiological charactersof rice hybridsat different growth stages

Annie Poonam and P. Swain

Leaf areaindex Total leaf chlorophyll content  Dry matter accumulation(g m?) HI
Varieties 30 45 Fag 15 30 45 Fag 15 30 45 Fag 15 HVT
DAP DAP DAF DAP DAP DAF DAP DAP DAF

CRHR 1 093 243 465 3.77 233 231 301 202 109.8 2751 476.0 666.6 1169.7 0.38
CRHR 4 099 328 549 368 234 315 308 252 1095 3124 5262 7115 11221  0.40
CRHR5 125 387 597 416 235 315 378 336 1120 3235 5484 7679 12772 043
DRRH 1 088 294 459 335 260 279 333 261 100.9 2880 4862 6817 11239 0.39
PHB 71 102 395 585 4.18 247 303 347 286 1075 3151 5186 770.6 1188.3 0.42
PA6201 094 368 525 348 243 327 350 264 1000 3022 5035 750.6 1167.4 0.39
PA 6444 1.06 385 594 377 241 313 362 303 109.8 316.0 536.8 7555 1247.0 0.42
KRH 2 1.05 392 597 3.96 262 297 359 328 1222 3373 579.1 787.0 12239 0.42
Naveen 081 279 456 3.27 284 273 263 223 1191 226.3 455.2 6451 11284 0.36
IR 64 069 284 391 288 263 286 257 217 109.9 1862 4185 6394 10976 032
CD (P=0.05) 0.07 019 025 032 NS 035 0.68 063 NS 252 651 316 752 0.02

DAP - Days after planting; DAF — Days after flowering.

growth. The decrease of leaf area towards maturity
may be due to lesser green leaf area as a result of
senescencein early formed leaves. However, LAl was
comparatively and significantly higher in hybridsthan
checks. The total leaf chlorophyll content showed
gradual increase from maximum vegetative (45 DAP)
to flag stage and then declined towards mid flowering
stage. Total leaf chlorophyll content at flag stage was
more in the hybrids and the highest being recorded in
CRHR 5 (3.78 mg g'fresh weight) followed by PA
6444 (3.62 mg g*fresh weight) and KRH 2 (3.59 mg
glfresh weight). At mid flowering stage CRHR 5
followed by PA 6444 and KRH 2 retained highest
chlorophyll content indi cating the del ayed senescence
in the cultivar. On the other hand, on the initial date
i.e., 30 DAT the hybridswere at par with the checksin
their dry matter production. Whereas at the later stages,
45DAT, flag leaf stage, 15 DAF and harvesting stage,
the hybrids produced significantly greater dry matter
ascompared to the check varieties. Significantly higher
dry matter production was recorded by KRH 2 at
maximum vegetative stage (337.3 g n?), flag leaf stage
(579.1 g nr?) and mid flowering stage (787.0 g m?),
wheresas, at harvesting stages CRHR 5 recorded highest
biomass of 1277.2 g m2. Higher dry matter production
in CRHR 5 might be attributed to higher LAI at
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flowering and post flowering stage. These hybridsalso
recorded considerably higher values of harvest index.

Maximum grain yield of 5.69 t ha' was
obtained in the hybrid CRHR 5 followed by KRH 2
(5.55 t ha?) The yield differences among the hybrids
and checks were dueto significant differencesin their
yield components (Table 2). Highest grain yield in
CRHR 5 might be dueto high sink capacity in terms of
panicle number m2 (336), more number of grains
panicle! (122.3), low spikelet sterility (28.8 %) and
higher 1000 grain weight (24.10 g) which was then
followed by KRH 2 and PA 6444 with similar yield
attributing trend. The translocation of total dry matter
tothesink isthe major factor that governsthe economic
yield of the variety. Song et al. (1990) also observed
similar results of greater carbohydrate translocation
from vegetative plant partsto the spikelet resulting in
higher grain yield in rice hybrids. High chlorophyll
retention during post-flowering period causing del ayed
senescence in CRHR 5 can be considered as a useful
trait which has favoured for higher yield. However,
among the hybrids CRHR 1, CRHR 4 and DRRH 1
recorded comparativelypoor yield and yield attributes
amog at par withthechecksindicating their unsuitability
for the region during wet season.



Table2. Grainyield and yidd attributesof ricehybrids
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Treatments Grain yield (t ha?) Grain Number panicle? Sterility (%) PanicleNumber m? 1000 grain weight (g)
CRHR1 4.47 102.6 33.8 254 2241

CRHR 4 4.76 107.7 35.1 280 21.28

CRHR5 5.69 122.3 28.8 336 24.10

DRRH 1 452 93.9 427 289 23.23

PHB 71 5.16 119.2 285 262 22.93

PA 6201 4.62 109.0 31.0 316 21.58

PA 6444 5.10 1214 277 349 23.17

KRH 2 5.55 121.3 274 327 2351

Naveen 422 87.9 28.02 258 2452

IR 64 432 61.8 33.83 304 20.52

CD (P=0.05) 0.82 2.03 11.76 58.76 0.38
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