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Wheat is a major crop of rahi
season in Punjab State. Crop management
strategies and technologies in the irmigated
areas arc significantly being affected by
climate and weather vanability. Therefore,
a better understanding of the climatic
resources can be helpful to increase the
productivity of the crop. Several studies
were reported to determine the effect of
temperature on growth and development of
wheat crop, but many of these were
concentrated on the developmental stages
such as grain growth (Sofield, 1977).
Experiment with spring wheat by Malu e
al (1991) and Mc Master and Wilhelm
(1998) revealed that the effect of
temperature on growth and grain yield of
cereal depends on the stage of development
of crop.

The occurrence of different
phenological events during growing season
of any crop and the effect of temperature
on plant growth can be inferred using
accumulated heat units or growing degree
days (GDD). The duration of each growth
phase is a result of crop response to external
environmental factors. The concept of heat

units has been applied to correlate the
phenological development of different crops
to predict grain yield and physiological
maturity (Swan et al,, 1987). Morcover,
information on heat unit requirements is very
much helpful to crop modelers for calibration
and sensitivity analysis of several crop
growth simulation models. Hence, in this
paper, the phenological

development of two wheat
genotypes in relation to growing
environment under field conditions n
Ludhiana, Punjab has been reported

A field experiment was conducted
using two genotypes of wheat, viz. PBW343
and WH542 with three dates of sowing viz,
D, (12 November). D, (27 November) and
D, (12 December) during the rabi season
of 2002 - 2003 at Ludhiana (30° 54° N
latitude and 75° 48" E longitude, Elevation:
247m above msl). The treatments were
replicated four times in randomised block
design and crop was raised using normal
package of practices. Observations on
different phenological stages such as

" Sowing (S,), Start emergence (S)),
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Table 1: Effect of sowing dates and cultivars on duration and growth environment of wheat

genotypes.
Whigat Granobypes
Phenolopy PHW343 W32
DAS TG ZFTL DAS LGDD I
i w7 b 7 118 1248
Sl 8, g 100 1028 1o 110 1141
10* 135 1264 12 144 1465
1 132 1396 10 159 1673
Sato Sy 12 142 1456 14 14% 1654
[ 193 1861 15 193 1961
21 281 3047 ] 13 3273
Salo 8y 22 253 Z58H 23 74 2922
28 240 2434 3 248 2515
26 347 3ol4 29 375 3900
Sato By 29 324 3310 3l 329 3475
38 275 2804 3% 279 2535
63 631 G503 6l 630 G704
Sato 8y 64 hlit] SH53 72 582 6143
67 533 5587 T 502 b ]
5 G496 T180 L Ti9 7542
Selo 5y Th 629 6526 Bl 657 G961
i 64 TORO 1 703 7531
Spto S+ B4(91) | 7BI(R43) | m09R(XTTI) | K7(95) | eos(es2) | s38w(9207)
£50%4) §2(88) | 694(754) | 724720y | BS(Z1) | TI(TEZ) | TS6T(RITH)
LETE] TIR(T4H) TIOT{RIGG) RA{ER) TIR(TTEY THAN(HAT4)
Spto By | S4(103) ET206TY | o0o4(ioles) | 960107y | 895{1023) | S346(10800)
(50%0) S2(948) BODETD) BI3S36E) 240101} BI6(898) ERE ST
BRI TTR(E30) BAL4(9337) G015 BOR(0TY BT63(9954)
Sato 8y 107000y | 1023¢1078) | 107911317 | 1120015) | TO8S(1T13) | 11518(00841)
(50T} 1000103y | 399(539) | 9595(10068) | 103(00T) | 927(9%6) | 10069(10762)
nsrgpy ' | gen(ea9) | 97sw103ag) | 979w | 923(956) | 10145{10541)
112 1085 11431 116 1123 11960
5108y, 105 G569 10417 109 1023 11210
10K 973 107458 101 oz 10854
126 1282 13854 130 1347 (R
SataSy 114 117 12195 118 1177 13077
105 1064 11869 108 1118 12540
139 150% el 143 1583 1T
Syto-8s 131 1425 Tclie] 134 1478 [GE64
122 1403 e 152 124 1453 16794
151 1752 19728 155 %51 21009
Sato 85 137 1564 17860 141 1644 19052
126 1499 17398 1249 1564 1R291
8, = Sowing, 8 = Start emergence, §,~Complete emergence, 8= CRI Stage, § =Tillering. 5.~ Jontng,

b Flag leal initialion, S, =Start boating, §,=5tart panicle ;:mnrgmce."l-icadmg
= Soft dough stapge, S 2
*Sowing = 27 November, 2002

b = Grain filling, 8
‘qtrwlng =12 N{:VEmbcr 2002

=Start ﬂmhl::ﬂ&,

= Hard dough stage, 5 = l’h}'smluguul aaturiy

*Figures in parcnihesis are the values at 30% of that respective phonologieal stage.
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Complete emergence (S,), CRI Stage (S,),
Tillering (S,), Jointing (S,), Flag lcaf
initiation (8,), Start booting (S.), Start
panicle emergence/Heading (S,), Start
anthesis (S,). Grain filling (S, ), Soft dough
stage (S, ), Hard dough stage (S ,). and
Physiological maturity (S,,) were recorded
from five tagged plants for every treatment,

For each phenophase the cumulative
growing degree days (GDD), and
photothermal units (FTU) were calculated
by the following formula.

Accumulated GDD = E(T - T

1 tla.m-}

Where, T, = Base temperature of wheat
crop (4.57 C) (Nuttonson, 1955).

Accumulated PTU = £ (GDD X Day
length) (Muttonson, 1946).

The nvestigation on the
development of crop was examined by
considening different phenophases and the
number of days taken for completing cach
phenophase and it was found to be varied
according to sov ng dates and genotypes
tested (Table ).

On the basis of dates of planting the
number of days taken for matority were
maximum in D, (151 and 155 days), followed
by D_ (137 and 141 days) and lowest in D,
(126 and 129 days). Number of days from
sowing to anthesis (30%) decreased as
sowing dates were delaved. Between the
two genotypes the number of days taken
for maturity were higher for WH-342 under
all the sowing dates. For different sowing
dates GDD from planting to matunty varied

[Vol. & No. 1

between 1499 to 1851(Table 1) and GDD
was higher in 12 November sowing in both
the genotypes. For the genotype WH-542,
GDD required for attaining maturity was
more due to its longer duration (Goswami
et al, 2003),

The maximum PTU was
accumulated in 12 November sowing,
genotypes also differed significantly. This
study reported the genetic differences for
two different cultivars commonly grown in
Ludhiana region in terms of thermal

. requirements at different phenophases.
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