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ABSTRACT Continuous pollen availability and synchronous flowering determines the success of cotton
hybrid seed production. The planting ratio of 2:1 (Female: male) and staggered sowing of male (25% each)
one week before, along with one and two weeks after female parent sowing was found to be optimum to
get better synchronization in female and male parents by efficient utilization of male flowers and to obtain

higher hybrid seed yield with better quality.
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The optimum planting ratio of female and male
parents and synchronization in flowering between
parental lines are most important factors for hybrid
seed production. The cotton hybrid seed is
generally produced by planting both female and
male parents in two separate blocks in a definite
planting proportion [1]. This planting proportion
of blocks decides, the amount of hybrid seed
produced and is affected by factors such as vigour
of female parent and pollen production ability of
male parent. The synchornizaiton in flowering of
parental lines assumes more significance as the
seed setting of female parent depends on pollen
supplied from male parent during the entire
flowering period. Considering these factors, an
experiment was conducted during two kharif
seasons to find out optimum planting ratio between
female and male, and proper staggered sowing of
male parent so that synchrony of parents is
achieved to get higher hybrid seed yield in DHB-
90 hybrid cotton seed production.

MATERIALS AND METHODS

The experiment was laid out in a split plot design
with four replications, two planting ratios: P| (2:1)
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and P, (3:1) of female and male parent, and three
staggered sowing of male parent viz. S,-sowing of
male (50% each) along with and one week after
female, S,-sowing of male (50% each) one week
before and along with female and S,-sowing of
male (50% each) one and two weeks after female.
The net plot area consisted of four rows of female
parent spaced at 120 cm x 100 cm. During next
year, experiment was modified with three planting,
ratios viz. P, (1:1), P, (2:1) and P, (3:2) with three
staggered sowing of male parent: S;-sowing of male
(25% each) one week before, along with one and
two weeks after female sowing; S,-sowing of 10%
male one week before and 30% each along with,
one and two weeks after female sowing; S,-sowing
of male (20% each) one week before, along with,
one, two and three weeks after female sowing; S,-
sowing of male (10% each) one week before, 20%
along with, 30, 30 and 10% after one, two and
three weeks of female sowing, respectively and
S;-sowing of male (10% each) one week before,
20% along with, 20, 20, 20 and 10% after one, two,
three and four weeks of female sowing, respectively.
The net plot area consisted of four rows of female
parent spaced at 120 cm 60 cm. Based on different
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planting ratios and percentage of staggered sowing
for different staggering; number of male plants
required for each treatment were worked out and
sown in a separate block with an isolation of 5 m
from female block. The spacing of 120 cm between
rows and 30 cm between plants was maintained.
One flower of male parent was used to pollinate
three flowers of female parent for enhanced boll
setting to obtain good number of seeds per boll [2].
The observations on number of female flowers,
male flowers produced, female flowers crossed/
plant, female to male ratio, number of crossed
bolls/plant, boll weight, seed weight/boll, seed
index and hybrid seed yield were recorded.
Statistical analysis of the data was done by Fishers
Analysis of Variance technique [3].

RESULTS AND DISCUSSION

The first year data indicated that number of flowers
crossed, number of crossed bolls and hybrid seed
yield in different planting ratios showed significant
differences among the treatments irrespective of
staggered sowing. The female: male flower ratio
was more than three 3:1 planting ratio irrespective
of staggered sowing. Similarly, in all the staggered
sowings mean female: male flower ratio was also
more than three, which was not optimum. However,
2:1 planting ratio was found to be optimum, as
the ratio was near to 3.0, which is on a par with
normal requirement of female flower to male flower
[4]. Decrease in boll setting, crossed seeds-boll and
seed index has been reported in Varalaxmi hybrid
seed production, if a single male flower was used
to pollinate more than three female flowers [2].
Further, it was observed that, female: male flower
ratio was more than three during third, fourth and
fifth fortnights in a 3:1 ratio, whereas it was during
fourth, fifth and sixth fortnights irrespective of
staggered sowing in a 2:1 planting ratio which
indicated shortage of male flowers during those
particular fortnights. So, due to timely non-
availability of male flowers, number of crossed
flowers, number of crossed bolls and hybrid seed
yield varied significantly. Hence, based on shortage
of male flowers in a 3:1 ratio and non-
synchronization of male and female, experiment
was suitably modified during second Kharif.

Tbe number of male flowers produced plant
were significantly higher (83.29) in P, (1:1) planting

ratio compared to P, (3:2) (59.09) and P, (2:1)
(44.75) due to more number of male plants per
female in P, (1:1) planting compared to either t
(3:2) or P, (2:1) during second year (Table 1).
However, number of female flowers produced,
crossed and crossed bolls/plant did not show any
significant difference among planting ratios. This
indicated that male flowers produced even in P,
(2:1) planting ratio (44.75) were sufficient to cross
as much as the female flowers that were crossed
in P, (1:1) planting ratio and thereby retained
almost the same number of crossed bolls as in P,
(1:1) planting ratio. Thus, optimum female: male
ratio of 3.55 was recorded in P, (2:1) planting ratio
compared to either P; (3:2) (2.67) or P, (1:1) (1.71)
which indicated excess of male flowers in P, (3:2)
and P, (1:1) plating ratio than that was required
for crossing the available female flowers. For
enhanced boll setting and to obtain good number
of seeds/boll, one flower of male parent is
sufficient to pollinate three flowers of female parent
[2]. Similarly, in DHB 105 and DHH 11 [5] and
LAHH 33 [6] hybrid seed production, the 2:1
planting ratio was found to be optimum.

The yield-contributing characters such as boll
weight (3.96 g), seed weight boll (2.56 g) and seed
index (10.61 g) were significantly higher in P, (2:1)
planting ratio compared to P, (1:1) ratio (3.67 g,
2.43 g and 10.19 g, respectively). This may be due
to the fact that as the number of bolls on a plant
increases, plants ability to feed new bolls decrease
and the available photosynthesis would equally
be distributed among all bolls on the plant. The
plant with lower boll load would get more
photosynthates due to less competition among bolls
and develop more properly. This assumption was
supported by earlier studies in which canopy
photosynthesis were greatly reduced during season

[7].

The hybrid seed yield did not show any
significant differences among the planting ratios.
This indicated that among all planting ratios of P,
(1:1), P, (2:1) and P, (3:1), male flowers produced
in P, (2:1) planting were sufficient for crossing as
much female flowers that were crossed in P, (1:1)
and P, (3:2). It also recorded more number of
crossed bolls/plant which ultimately accounted for
higher hybrid seed yield. Similarly, in DDH-2
hybrid seed production, 2:1 planting ratio recorded
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Table iffect of planting ratio and staggered sowi
Table 1. E : - staggered sowing of male parent seed yie i ibuti i 9
cotton hybrid seed production | on seed yield and its attributing characters in DHB-290

Treatment No. of No. of  No. of  Female: No. of Boll Seed Seed Seed
female male female male crossed weight weight/ index  yield
flowers/  flowers/ flowers ratio bolls/ (g) boll (g) (kg/ha)
plant plant  crossed/ plant (®)
plant
planting ratio (P) Y
P, 147.13 83.29 132.18 174 44.07 3.67 2.43 10.19 1367
P, 149.57 44.75 121.38 385 40.09 3.96 2.56 10.61 1327
P, 150.91 59.09 127385 2.67 41.98 3.83 2.49 10.40 1333
Mean 149.20 6237 126.97 2.64 42.05 3.82 2.49 10.40 1342
SEm+ 3.46 2.56 4.55 0.09 1.49 0.06 0.03 0.08 1Z
CD at 5% NS 10.05 NS 0.34 NS 0.22 0.10 0.30 NS
Staggered sowing (S)
’ 153.57 66.16 136.49 2.46 46.10 3.62 2.43 10.21 1441
S, 145.72 58.92 118.36 2.78 38.03 4.01 2.56 10.59 1241
S, 149.81 64.50 131.56 2.42 44.21 SIVAl 2.43 10.29 1380
S, 147.56 59.40 119.68 2.89 39.16 3.96 2.54 10.52 1277
S 149.36 62.87 128.77 2.68 42.74 5379 2.50 10.39 1373
Mean 149.20 62.37 126.97 2.64 42.05 3.82 2.49 10.40 1342
SEm+ Sy 2.38 4.55 0.13 1876 0.06 0.03 0.98 46
CD at 5% NS 6.96 13529 0.39 Sl ti.17 0.09 0.26 134
Interactions
P.S; 151.27 88.90 140.33 1.60 47.47 3.50 2557% 10.00 1438
PSS, 143.43 76.60 125.00 1.83 40.43 5.87 2.47 10.37 1278
P.S; 148.00 87.37 136.30 1.63 46.00 3.53 257 10.10 1392
P;S, 145.23 78.70 126.27 1.80 41.87 O 2.50 10.33 1336
P.S. 147.70 84.87 133.00 1.67 44.60 3.67 2.43 10.17 1393
P,S, 155.10 46.40 133.07 3.43 44.90 57 2.50 10.40 1450
P,S, 145.53 45.03 111.70 357 3575 4.13 2.63 10.83 1219
P.S, 149.63 45.30 126.17 3.10 42.17 3.87 2:50 10.47 1366
P.S, 148.50 43.23 113.43 897 37.13 4.13 2.60 10.73 1248
P,S. 149.10 43.77 122.53 3.70 40.53 3193 2.57 10.60 1349
PS; 154.33 63.17 136.07 233 45.93 3.63 2.43 10.23 1434
P,S, 148.20 5513 118.37 2298 37.93 4.03 2:57 10.57 1227
P.S, 151.80 60.83 132:20. 2.53 44 .47 973 2.43 10.30 1382
P.S, 148.93 56.27 119:33 2.90 38.47 397 2:53 10.50 1248
P.S. 15127 59 .97. 130.77 2.67 43.10 3.77 2.50 10.40 1377
Mean 149.20 p2237 126.97 2.64 42.05 3.82 2.49 10.40 1342
SEm+ 7.03 4.49 8.40 0.26 3.03 0.10 0.06 0.15 79
CD at 5% NS NS NS NS NS NS NS NS NS

NS: Non-significant
P:  Planting ratio (female to male)
P11l P21 Py3:2
S Staggered sowing
S, : Sowing of male (25% each) one week before along with, one and two weeks later from female sowing
S, : Sowing of male one week before and 30 percent each along with, one and two weeks later from female sowing
S, : Sowing of male (20% each) one week before, along with, one, two and three weeks later from female sowing
S,: Sowing of male (10% each) one week before, 20% along with, 30, 30 and 10% respectively one, two and three weeks later
from female sowing
Sowing of male (10% each) one week before, 20% along with, 20, 20, 20 and 10% respectively one, two, three and four
weeks later from female sowing

1

S;
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