Journal of Agrometeorology 5 (1) : 17 <119 (June 2003)

Short Communication

Growing degree days for rice and wheat in Ludhiana region
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'Division of Agricultural Physics, IARL New Delhi

Wheat and rice are the major crops of
rabi and Lharif season respectively in
Punjab state. Climate and weather variability
significantly affect the technologies and
management strategies in the imigated areas.
A better understanding of the climatic
resources can help to increase productivity.
Temperature is considered to be one of the
dominant factors (Yoshida, 1978) that affects
the growth and yield of rice [Chaurasia er
al., 1996). Each phase has low and high
lemperature threshold. Low temperature in
early growth stages retards the development
of seedling and dry matter production.
Several studies have been made to determing
the effect of temperature on growth and
development of wheat crop. bat many of
these concentrated on the development
stages such as grain growth (Sofield 1977),
Experiment with spring wheat (Mahi et al.,
1991 Mc Master and Wilhelm, 1998) showed
that the effects of temperature on growth
and grain yield of cereals depend on the stage
of development of the crop. It was found
that grain size in rice 1s much more stable at
high temperatures than in wheat
(Chowdhury and Wardlaw, 1978).

For the present analysis, data on
phenology of wheat {1999-2000) and rice
(1999) were collected from an experiment
on the farm of Punjab Agricultural
University, Ludhiana. Data on daily

maximum and minimum temperature were
collected for both the crop seasons.

The cumulative values of growing
degree days (GDD) in wheat and rice ¢rops
were calculated by summing mean daily
temperature above base tlemperatures. The
base temperature For wheat is 4.4 'C
(Peterson, 19633 and of rice s 10 "C
(Thomas, 1957) respectively,

The sowing of rice nursery was done
on May [2, 1999 and the transplanting was
undertaken 30 DAS. Tillering started 39
DAS. The two rice varieties (PR 111 and
PR 114) attained the physiological matunty
on 124 and 128 DAS respectively (Table 1)
The phenological events followed the same
trend in both the varieties. GDD for both
the varieties of rice indicated that for PR-
14 they were refatively higher as compared
to PR-111 due w longer duration of the
variety,

Both varieties of wheat were sown on
November 3, 1999 and the initiation of
emergence was ohserved at 4 DAS. Panicle
initiation and grain filling started on 99, 118
DAS for WH-542 and 104 and 122 DAS
for PBW-343. The two varieties attained
physiclogical maturity on 155 and 158 DAS
respretion.,

Similar differences in GDD were
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Table 1 : Growing degree days (GDD) and phenological stages of two rice vanety (PR- 111

and PR-114),
Phenological stages PR-111 PR-114
DAS L GDD DAS L GDD

Transplanting 30 631 30 a3l
Start tillering 39 833 ke 433
Booting R7 1825 94 1956
Heading 95 1974 [ 2194
Start grain filling 108 2238 114 2357
Physiological maturity 124 2547 128 2627

Table 2 : Growing degree days (GDD) and phenological stages of two wheat variety
(WH- 542 and PBW-343)

Phenological stages WH-542 PBW-343
DAS Z GDD DAS ¥ GDD
Start emergence 4 g8 d PR
Complete emergence 7 142 4 174
CRI stage ¥ S 433 a2 458
Tillering 34 502 38 522
Jointing 57 701 62 721
Flag leaf initiation 73 826 78 842
Booting 95 1012 99 1028
Panicle initiation 09 1028 104 1071
Anthesis 106 1108 il 1132
Grain filling 18 1232 122 1258
Soft dough 134 1442 138 1469
Hard dough 146 1629 150 1670
Physiclogical maturity 155 | 785 158 1810
observed between two wheat varieties Le. indicated higher cumulative growing degree-

WH-542 and PBW-343. PBW-343 days than WH-542 due to longer duration.
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