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ABSTRACT

A field experiment was conducted at BCKV, Kalyani, West Bengal (Latitude 22°58’60 N, Longitude
88°28'60 E) to evaluate the performance of different rice cultivars grown during kharif season of 2010
and 2011. The experiment was laid down in a split-plot design where three dates of transplanting (D.:
15" June; D,: 29" June and D,: 13" July) for both the years were allotted as main plot treatment and three
rice cultivars (V,: Satabdi ; V,: Baishmukhi ; V,: Pre-Release) was considered as sub-plot treatment. Date
of transplanting significantly influenced the grain yield. It was at the highest under D, which reduced
gradually with delay in transplanting. Among different varieties, Satabdi produced the highest yield (4079
kg ha?). Irrespective of variety, absorbed photosynthetically active radiation (APAR) value increased with
the advancement of crop growing season and it was at the highest level during panicle initiation stage.
In general, the highest APAR value (90.2 puMol m2s?) was recorded under pre-released variety during
panicle initiation stage due to its leaf orientation which was declined by 14% and 19.5% respectively

under Baishmukhi and Satabdi variety.
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The rice productivity in India (3.38 Mg ha?) is
abnormally low comparedtotheglobal productivity of 4.38
Mg hat (FAO, 2012). The productivity of rice in West
Bengal isfurther lower to an extent of 42% comparedtothe
national level. Despite different input parameters,
aberrations in weather condition under climate change
scenario may be one the vital cause of such lower
productivity level. It hasbeen observed that grainyield may
declineby 10 % if minimum temperatureincreasesby 1°C
during the crop growing season (Peng et al., 2004). I n West
Bengal nursery bed isgenerally prepared with the onset of
rainfall (1 week of June) and transplanting operation started
from last week of June and continued up to end of July.
Thus, cropstransplanted in different timeframe, exposed to
different weather condition during their critical growth
stages. Only favorableweather conditionisprimefactor for
obtaining optimum productivity. Thus, sowing or
transplanting time is very important because it ensures
whether the crop will grow under favorable weather
(temperature, radiation, RH, rainfall) condition or not. It has
been observed that yield and total biomassof ricedecreased

assowingwasdelayed (Xieetal., 1996). Themaximumgrain
yield wasobtained whenthecropistransplantedinbetween
1% to 16™ July as compared to 31% July and 16™ August
(Gangwar and Sharma, 1997). But higher grainyield of rice
was obtained by transplanting on 15" June as compared
with 1% July (Munda et al., 1994).Too early or too late
transplanting may cause hugereductioninyield dueto crop
sterility and lower number of productivetillers, respectively
(Nazir, 1994). Keeping the above situation in view, the
present investigation was carried out with the following
objectives; i) to assess the optimum date of transplanting
for achieving maximum yield of rice and ii) to establish
relationship between absorbed photosynthetically active
radiation with dry matter accumulation.

MATERIALSANDMETHODS
Study area

An experiment was conducted during the kharif
season of 2010 and 2011 inthe‘C’ Block farm of Bidhan
ChandraKrishi Viswavidyalaya, Kalyani (Latitude22°58' 60

* Paper presented in national seminar on “Climate change and Indian Agriculture : Slicing down the Uncertainty” held at
CRIDA, Hyderabad during 22-23 January-2013 and reviewed for special issue of the Journal.



Vol. 15,No. 2 MUKHERJEE et d 127

Table 1: Variation of APAR during tillering and PI stage of different rice cultivars of 2010 and 2011

Date of Year Satabdi Bai shmukhi Pre-released

Transplanting Tillering Pl Tillering Pl Tillering Pl

D1 2010 65.7 4 66 633 b 789
2011 345 505 326 783 515 931

D2 2010 63 884 622 916 114 922
2011 48.6 571 471 619 54.1 938

D3 2010 495 5.7 59.8 813 534 925
2011 575 89.8 57.7 83.7 62.0 90.8

N, Longitude 88°28' 60 E and altitude 9.8 m), Nadia, West
Bengal. Thesoil of thestudy areaismainly alluvial innature
(Entisol) andsilty-clay intexture. Theaverageannual rainfall
isabout 1650 mm and about 73%rainfall isreceived during
June-September, i.e., South-West Monsoon season.

The experiment was designed as split-plot where
threedifferent dates(D,: 15" June, D,: 29" Juneand D : 13"
July) of each year werekept asmain plot treatment and three
ricevarieties[V,: Satabdi, V,: Baishmukhi (local variety),
V. Pre-released] wereallotted in sub-plots. Thereweretwo
replications for each date of transplanting. The size of the
individual plot was 7.5 m x 3.6 m. Twenty one days old
seedlingsweretransplanted with aspacing of 20cmx 15cm.
Theappliedfertilizer doseN: P: K was80:40:40 kg ha?.

Different components of photosynthetically active
radiation (PAR) were measured using a point quantum
sensor (Make: Li-cor, USA. Model: Li- 185 B) and the
absorbed PAR (APAR) was calculated by following Gallo
and Daughtry (1986).

RESULT AND DISCUSSION
Absorbed photosynthetically active radiation (APAR)

The variation of APAR during tillering and panicle
initiation (PI) stage of different cultivars is presented in
Table 1. During 2010, highest PAR absorption was noted
under D, (i.e. transplanted in end of June) followed by D,
andD,. Thesamewasintheorder of D,>D,>D, during 2011.
On an average during tillering stage the PAR absorption
wasto thetune of 54% which wasincreased by 26% during
Pl stage. During Pl stage, on an average highest PAR (90.2
MMol M-2S1) was absorbed by Baishmukhi variety which
was 14% and 19.5% less under Pre-released and Satabdi
cultivar. But the Pre-rel eased vari ety absorbed moreor less
same percentage of PAR for both the years.

Biomass- APAR relationship

A linear relationship between total biomass and
APAR wasobtained inthe present study (all dataset for the
year 2010and 2011 wereconsidered) (Fig. 1). Theregression
equationsobtained from Fig. 1 showed that about 70, 50 and
63 per cent variation in biomass can be explained by APAR
valuerespectively forV,,V andV,. Theregressionequations
were:

Satabdi (V1) Y=0.479APAR+152.6; R*=0.70*,
n=18, p<0.05

Baishmukhi (V2) Y=0.528APAR +231.4; R?=0.50*,
n=18, p<0.05

Pre-released (V3) : Y=0.525APAR+144.1;R?=0.63*,n

=18, p<0.05
Yield

Variation of grain yield under different treatment
combination was presented in Fig. 2. During 2010, the
highest grain yield was recorded under D, (4010 kg ha*)
followedby D, (3650kg ha'). Buttheyieldwasdrastically
reduced to 2779 kg ha* under 29" June transplanted crop.
Irrespective the date of transplanting, the highest grain
yield was recorded under Pre-released variety
(3799kghat). During 2010, D, transplanted crop faced the
highest temperature during thelater part of the crop growth
whichmight beresultingthelowest yieldfollowed by D, and
D.,. Ithasbeen observed that irrespective of variety highest
grain yield (4436 kg ha') was obtained when crop was
transplanted during middle of June, 2011 which declined by
1161 kg halwhenthe crop wastransplanted during fourth
week of June. On an average, irrespective of DOT, highest
grainyield (4079 kg ha') was attained under Satabdi (V)
cultivar which was declined by 9.49 % and 22.63%
respectively under Pre-released (V) and Baishmukhi (V)
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Fig. 1: Average Biomass-APAR relationship of different
ricecultivars

variety, respectively. In 2011, the maximumtemperaturewas
intheorder of D,>D_>D, during anthesisto maturity stage
which may resultin highest yield under D, followed by D,
and D,

CONCLUSION

The highest yield was obtained when the crop was
transplanted on 15" June, which declined sharply under D,
and D, inboththeyears. Theabsorbtion of PAR washighest
under D, andit wasin close proximity under D, for boththe
years. Thus it has been observed that temperature may
influencestrongly thecrop growth, biomassandyield. High
temperature during anthesis to maturity may increase the
photorespiration resulting lower yield in delayed
transplanted crops.
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