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Growth, phenology and yield of rainfed cotton as influenced by different climatic factors under Dharwad
(south India) conditions

ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

The influence of climatic parameters viz., rainfall,
maximum temperature, minimum temperature, ra-
diation, evaporation, wind speed, relative humid-
ity (morning and evening) prevalent during differ-
ent phenological stages was studied for growth,
phenology and yield of cotton from 1996 to 2001
(six years) at four dates of sowing each year en-
compassing June, July and August months under
rainfed conditions.  In general, in all the years yield
declined sharply as the date of sowing delayed.
The mean yield was 13.21 q/ha in first date of
sowing to 3.23 q/ha in last date of sowing.  The
total rainfall received during crop period at these
dates of sowing was 484 mm and 278 mm re-
spectively.  The number of rainy days over these
dates of sowing was 47 and 21 respectively. The
number of days from sowing to 50% squaring
ranged from 40 to 53 days (mean 47 days), flow-
ering from 61 to 84 days (mean 77 days), boll
opening from 115 to 146 days (mean 135 days)
and maturity from 143 to 188 days (mean 169
days).  Correlation studies indicated that rainfall
received during 50% flowering to 50% boll open-
ing had highly significant relation with seed cot-
ton yield (r=0.810) followed by rainfall during 50%
boll opening to maturity (r=0.477).  But there was
no significant correlation of yield with the rainfall
received during early stages of growth. The maxi-
mum temperature from sowing to 50% squaring
ranged between 25.82 °C to 30.48 °C (mean 27.67
°C), between 50% squaring to 50% flowering it
ranged between 26.42 °C to 30.45 °C (mean 28.28
°C), from 50% flowering to 50% boll opening 27.61
°C to 30.14 °C (mean 28.88 °C) and from between
50% boll opening to maturity 27.29 °C to 31.03
°C (mean 29.05 °C).  The minimum temperature
ranged between 17.81 °C to 20.92 °C (mean 28.00
°C) during sowing to 50% squaring, 16.37 °C to
20.72 °C (mean 20.02 °C) from 50% squaring to
50% flowering, 15.33 °C to 20.25 °C (mean 18.76
°C) during 50% flowering to 50% boll opening and
15.68 °C to 19.58 °C (mean 18.11 °C) during 50%
boll opening to maturity. The maximum tempera-
ture had a high negative correlation with seed cot-
ton yield (r=-0.81) between the temperatures
27.12 °C to 30.30 °C.  On the other hand mini-
mum temperature had significant positive correla-
tion (r=0.65) with seed cotton yield in the range
from 15.85 °C to 20.49 °C.

IntroductionIntroductionIntroductionIntroductionIntroduction

Cotton occupies a unique position among the
commercial crops of India.  The yield of the crop may
vary accordingly to the changes in the climatic param-
eters mainly rainfall, maximum temperature, radiation
or sunshine hours, minimum temperature, radiation
sunshine hours evaporation, relative humidity during
different phenological stages.  Cotton being an inde-
terminate, arid crop requires identification of critical
and heritable crop parameters for effective breeding
programs, which vary from environment to environ-
ment.  In the past two decades, more than 20 cotton
models have been developed (Hearn, 1994 and Wall
et al., 1994).  In Karnataka (South India) cotton is grown
in an area of half million hectares.  Either varieties or
hybrids of G. hirsutum cover most of the cotton.  Devel-
opmental pattern in cotton is an important aspect as
phenological characters are varied and distinct.  Yield
of seed cotton is dependent on many factors, of which,
the rate of flowering, the length of flowering period,
the percent boll set is important.  Since yield is depen-
dent on many other characters and environmental fac-
tors, selection for yield alone may have adverse effects
on other desirable characters.  With this back ground
in view, the present investigation was carried out to in-
vestigate the interaction of phenology of the crop and
climatic parameters with different dates of sowing.

Experimental procedureExperimental procedureExperimental procedureExperimental procedureExperimental procedure

Field experiments were carried out at the Agri-
cultural Research Station, Dharwad Farm, University of
Agricultural Sciences, Dharwad (South India) during
Kharif seasons from 1996-97 to 2001-02.  The farm is
situated at 15.12 °N latitude 75.07 °E longitude and
with an altitude of 678 m MSL.  Dharwad receives on
an average 400-600 mm of rainfall during crop pe-
riod, with an annual average of 760 mm.  The distri-
bution is bi-model having two peaks, one in July and
another in October.  The experiment was laid out in a
split plot design with three replications.  The treatments
included four dates of sowing (with 15-20 days interval
between two successive dates) every year.

The phenological observations were recorded on
five tagged plants at three day interval all the treat-
ments:  days to emergence, the number of days taken
by at least 50% of plants to attain 3 mm size squares
was taken as days to 50% squaring,  days to 50% flow-
ering, 50% boll opening and maturity along with rain-
fall in different dates of sowings.  Daily meteorological
data recorded (class-I observations), 100 m from the
experimental field.  The seed cotton yield from the net
plot area was picked and yield per hectare was com-
puted.

Results and DiscussionResults and DiscussionResults and DiscussionResults and DiscussionResults and Discussion

The data revealed that the rainfall received be-
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tween 50% flowering and 50% boll opening had maxi-
mum impact on yield, where as, the rainfall between
sowing to 50% squaring and squaring to 50% flower-
ing had less impact in 1st and 2nd date of sowing (Table
1).  The highest cumulative rainfall received during crop-
ping period is in D9 (623.2 mm that recorded highest
yield (15.98 q/ha).  Where as, least rainfall was re-
ceived in D24 (154.8 mm) and recorded the least yield
(1.39 q/ha).  The highest yield was obtained in D1 (16.0
q/ha), which has a cumulative rainfall 493.4 mm but
the rainfall early in the season (28.6 mm, sowing to
50% flowering) with the highest rainfall received be-
tween flowering and opening stage (360.9 mm).  This
shows that critical stage of cotton crop is flowering to
boll opening.

The data on maximum temperature is depicted
in Table 2.  The mean maximum temperature ranged
from 25.82 °C in D2 during sowing to squaring to 31.03
°C in D20 during boll opening to maturity.  Maximum
temperature was significantly negatively correlated with
yield (r=-818).  The minimum temperature had no re-
lationship with yield however from boll formation to
maturity it had significantly positive relationship.  The
mean minimum temperature ranged from 15.3 °C in
D20 during flowering to boll opening to 20.9 °C in D9

during sowing to squaring (Table 3).  The data on inter
diurnal temperature range is presented in Table 4.  The
inter diurnal temperature was significantly negatively
correlated to yield only at last phenophase (boll open-
ing to maturity).  In general there was more accumula-
tion of sunshine hours as the sowing date advanced in
all the six years.  The data on relative humidity (morn-
ing and evening) is presented in Tables 5 and 6.  No
significant relationship was observed between relative
humidity and yield.  However relative humidity (morn-
ing) varied from 94.3% at D9 between sowing to squar-
ing to 69.7% at D20 between boll opening to maturity.
The relative humidity (evening) varies from 88.56% at
D2 between sowing to squaring to 44.41% at D14 be-
tween boll opening to maturity. The data on growing
degree-days is presented in Table 7.  In general the

GDD for 50% flowering to 50% boll opening washighest
(ranging from 564.9 in D2 to 915.1 in D10), followed
by sowing to 50% squaring (438.5 in D3 to 636.7 in
D20) and the least GDD recorded for the period from
50% boll opening to maturity.  However, a significant
relationship was observed between growing degree-
days and yield.

The data on evaporation (mm) presented in Table
8 did not vary much varied among the treatments how-
ever the highest evaporation occurred at D12 (2.66 mm)
between boll opening and maturity and the lowest was
accrued at D7 (1.16 mm) between sowing to squaring.
This is because in early mansoon the temperature will
be less and cloudy in nature so that the evaporation
will be less. But as the age of the crop advances the
temperature increases and also the evaporation in-
creases.  There is no significant correlation between
the evaporation and yield.

ConclusionConclusionConclusionConclusionConclusion

This study concluded that the data on dates of
sowing indicate reduction in seed cotton yield as the
sowing was delayed.  On an average there was de-
cline of 1.2 q/ha of seed cotton with one-week delay in
sowing.  The main reason for the decline in the yield as
the date of sowing delayed, was the cumulative rain-
fall, which will result in decrease growth and develop-
ment.
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TT TTTable 4.
able 4.
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able 4.
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Intra diurnal tem
perature range (ID

TR) during different grow
th stages in cotton  genotypes at  different dates of sow

ing.
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TT TTTable 5.
able 5.
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able 5.
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orning) during different grow
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ing.
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TT TTTable 6.
able 6.
able 6.
able 6.
able 6.

Rh (evening) during different grow
th stages in cotton genotypes at different dates of sow

ing.
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TT TTTable 8.
able 8.
able 8.
able 8.
able 8.

Evaporation during different grow
th stages in cotton  genotypes at different dates of sow

ing.




