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ABSTRACT

The study on the effect of weather parameters on cauliflower seed production was conducted at three 
locations viz; Nauni, Saproon and Kandaghat during rabi season of 2014-2015 and 2015-2016 in Solan 
district of Himachal Pradesh. The location Nauni was warmest, followed by Kandaghat and Saproon. 
Significant variations in seed yield and yield contributing characters of cauliflower were observed due 
to execution of different weather conditions. The minimum number of days to initiation of seed stalk, 
flower initiation, 50 per cent flowering, and seed set in cauliflower (Brassica oleracea var botrytis L.) were 
observed at Nauni, followed by Kandaghat and Saproon. Number of pods per plant and number of seeds 
per pod were found highest at Saproon (1055.2pods/plant; 18.4seeds/pod) which is coolest location as 
compared to other two. The maximum seed yield (239.6 kg/ha) was obtained from this location. Nauni 
and Kandaghat showed reduced seed yield compared to that obtained from Saproon. The lowest seed 
yield (174.0 kg/ha) was recorded at Nauni. The forenoon humidity during October to December exhibited 
significant and positive correlation with seed yield. During January to March minimum temperature 
showed significant and positive correlation with seed yield during April to June.

Highlights

 m The cauliflower growth and development and seed production was mainly influenced by the climatic 
variables viz, maximum temperature and   humidity at three study locations.
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Cauliflower (Brassica oleracea var. botrytis L.) is a 
biannual and herbaceous vegetable crop belonging 
to the family Brassicaceae. Cauliflower thrives best in 
a cool moist climate and it does not withstand very 
low temperature or too much heat (Din et al. 2007). 
The temperature in the country remains higher up 
to mid October after which gradually comes down 
in mid-December and extends up to mid-February, 
temperature increases sharply thereafter. Optimum 
weather parameters are important for crop growth 
and development. In some cases higher temperature 
during curd initiation adversely affect yield per unit 
area hampering vegetative and reproductive growth 

of plant specially head size and delay in seed 
maturity. Baloch (1994) recommended that optimum 
temperature promotes earliness and larger heads. 
Seeds of cauliflower are produced in the country 
in a small scale but the maximum amount of seeds 
of cauliflower is imported from other countries. 
Cauliflower requires optimum temperature and 
humidity conditions for seed production. The 
optimum temperature for cauliflower withstands 
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is 10 to 15 °C (Din et al. 2007). Lavanya et al. (2014) 
recommended that optimum temperature is suitable 
treatment combination for higher seed yield. Gill 
and Singh (1973) studied the effect of environmental 
factors on seed production of late Cauliflower in 
Kullu valley between 1958 and 1965 and noticed 
a great variation in the quantity of seed produced 
(0 to 291.25 kg/ha). High mean maximum (16.43°C 
to 18.93°C) and minimum temperatures (4.67°C to 
6.83°C) during October, November and December 
induced good vegetative growth. Fluctuation in 
temperature in February when curds are formed 
did great damage and reduced the seed yield 
by 49.17 to 100 per cent. So, climatically suitable 
location is needed for quality seed production of 
cauliflower. Keeping in view, the present study 
was conducted to find out the suitable location and 
optimum weather parameters for seed production 
of cauliflower.

MATERIALS AND METHODS
The field studies were conducted during 2014-
15 and 2015-16 (October-June) at three locations 
experimental field Department of Environmental 
Science, Nauni experimental field located at 31.270 

N latitude and 76.910 E longitude with an altitude of 
1300 m.a.s.l, at Saproon 30.910 N latitude and 77.090 

E longitude with an altitude of above 1502 m.a.s.l, 
where the field of cauliflower (Brassica oleracea var 
botrytis. L) was grown for seed production and 
Kandaghat research station at 30.510 N latitude 
and 77.120 E longitude with altitude of 1425 m.a.s.l 
in Solan district of Himachal Pradesh. Seeds of 
variety Pusa Snowball K-1 were sown in the raised 
beds of 1x1 m size prepared by mixing FYM in the 
soil. The seeds sown in the rows and the beds were 
covered with a layer of dried grass and watered 
with the help of rose can. Regular watering was 
done to these beds to maintain proper moisture for 
the growth of the seedlings. After germination of 
the seedlings, the dry grass was removed to expose 
the seedlings to sunlight for better growth. Nursery 
per bed were kept free from weeds. Timely plant 
protection measures were also undertaken. Thirty 
days old seedlings were transplanted in the evening 
time in the three locations. Healthy seedlings of 
uniform size were selected for planting. Before 
transplantation, the nursery beds were irrigated so 
that the seedlings could be easily uprooted from 

the beds without any damage of the root. After 
one week of transplantation, dead seedlings were 
replaced by planting fresh seedlings to obtain a 
uniform stand. After transplantation, the three 
experimental plots were irrigated by watering canes 
and second irrigation (flood irrigation) was done 
3 days after transplantation. Three weeding were 
done for weed control at 20, 40 and 60 DAT. In the 
early stage of transplantation damping off disease 
was occurred in early sowing but serious in late 
sowing and it was controlled by spraying Bavistin @ 
2 g liter-1 water. Ten plants were selected randomly 
for data collection. The collected data were analyzed 
statistically.
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Fig. 1: Mean monthly maximum and minimum temperature of 
three study locations during the 2014-15
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Fig. 2: Mean monthly maximum and minimum temperature of 
three study locations during the 2015-16

RESULTS AND DISCUSSION
Effect of weather parameters on reproductive 
characters of cauliflower in Solan District of 
Himachal Pradesh.
The data presented in (Table 1) revealed no 
significant difference in number of days to flower 
initiation between the years. The mean maximum 
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number of days to flower initiation was recorded 
at Saproon (134.0 days) followed by Kandaghat 
(132.3 days) and minimum number of days to flower 
initiation was recorded at Nauni (131.05 days). In 
interaction between year and location maximum 
number of days to flower initiation was recorded at 
Saproon (136.1 days) during 2014-15 and minimum 
number of days to flowering was recorded at Nauni 
(130.1 days) during 2015-16.

Days to initiation of seed stalk

The data recorded on different parameters related to 
seed production of cauliflower at different locations 
have been presented in Table 1. It is evident from 
the data that significantly maximum number of days 
to initiation of seed stalk was observed at Saproon 
(134.0 days) and minimum at Nauni with 131.0 
number of days. The number of days for seed stalk 
initiation in Kandaghat was statistically at par with 
that of Nauni. Interaction between year and location 
was found to be significant; maximum number of 
days were recorded at Saproon (136.1 days) during 
2014-15 and minimum at Nauni (130.1 days) during 
2015-16.

Days to flower initiation

The data presented in Table 1 revealed that mean 
maximum number of days to flower initiation 
was recorded at Saproon (143.7 days) followed by 
Kandaghat (141.2 days) and minimum number of 
days to flower initiation was recorded at Nauni 
(140.40 days). Maximum number of days were 
recorded during 2014-15 and minimum number of 
days were recorded during 2015-16. In interaction 

between year and location maximum number of 
days to flower initiation was recorded at Saproon 
(145.2 days) during 2014-15 and minimum number 
of days to flowering were recorded at Nauni (139.3 
days) during 2015-16.

Days to 50 per cent flowering

Similarly, the mean highest number of days to 
50 per cent flowering were recorded in Saproon 
(152.9 days), followed by Kandaghat (151.2 days) 
and lowest were observed at Nauni (150.6 days). 
Interaction between year and location was found 
to be non significant. Between the years, higher 
number of days to 50 per cent flowering was 
recorded in 2014-15 than 2015-16.

Days to seed set

All the locations differed significantly in number of 
days taken for seed set with greatest number of days 
for seed set at Saproon (168.1 days), followed by 
Kandaghat (166.4 days) and lowest were recorded 
at Nauni (163.6 days). Higher number of days were 
observed for seed set in cauliflower during the year 
2014-15 than 2015-16. Interaction between years 
and locations revealed highest number of days to 
seed set in Saproon (171.2 days) during 2014-15 and 
lowest at Nauni (160.0days) during 2015-16. Among 
different locations, Saproon was found to be the 
coolest one. The cauliflower being a thermosensitive 
crop, due to lower temperature at Saproon, it took 
highest number of days for vegetative growth 
and seed set produced optimum sized pods with 
maximum number of seeds as compared to other 
locations. At Saproon, cauliflower took the optimum 

Table 1: Effect of locations with variable weather conditions on reproductive characters of cauliflower (Brassica 
oleracea var. botrytis) in Solan District of Himachal Pradesh

Plant 
Characters

Locations

Days to initiation of  
seed stalk

Days to flower  
initiation

Days to 50%  
flowering Days to seed set

2014-15 2015-16 Mean 2014-15 2015-16 Mean 2014-15 2015-16 Mean 2014-15 2015-16 Mean
Nauni 132.0 130.1 131.0 141.6 139.3 140.4 152.3 149.0 150.6 167.3 160.0 163.6
Saproon 136.1 133.2 134.0 145.2 142.2 143.7 154.4 151.4 152.9 171.2 165.1 168.1
Kandaghat 134.0 131.4 132.3 142.3 140.2 141.2 152.7 150.2 151.2 169.7 163.2 166.4
Mean 134.0 133.5 143.0 140.5 153.1 150.2 169.4 162.7

CD(P=0.05)

Location 0.42 0.29 0.18 0.52
Year 0.21 0.11 NS 0.51
Location × year 0.51 0.61 0.35 0.75
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growing period and produced the pods of optimum 
size with higher number of seeds. Similar finding 
coincide with Patil et al. (1995), Castillo et al. (1992), 
Bhat (2009) and (Kanwar, 1996).

Yield and yield contributing characters

Number of pods per plant is an important yield 
contributing factor for cauliflower seed production, 
which is significantly influenced by the prevailing 
growing conditions of a crop. In present studies, 
significantly. Maximum number of pods per plant 
(1055.2) was recorded at Saproon, followed by 
Kandaghat (935.2), were recorded at Nauni (922.2). 
No significant differences in number of pods per 
plant were recorded between Kandaghat and Nauni. 
In interaction between location and year maximum 
pods per plant were recorded at Saproon 1057.4 
during 2015-16 and minimum were recorded at 
Nauni (915) pods per plant during 2015-16.
At Saproon, cauliflower plants took the optimum 
growing period which resulted in optimum sized 
pods as well as in maximum number of seeds pods. 
Patil et al. (1995) reported that plants grown in early 
winter when temperature was low produced large 
sized pods and increased number of seeds per pod 
because of proper growth and development of the 
cauliflower plants. The maximum mean number of 
seeds was also recorded at Saproon (18.4) followed 
by Kandaghat (15.3) and minimum number of seeds 
per pods was recorded at Nauni (13.45). Interaction 
between location and year showed non significant 
effect on number of seeds per pod. The 1000 seed 
weight was also recorded highest (2.87g) at Saproon 
followed by Kandaghat (2.35 g) and Nauni (1.67g). 
The highest seed yield (239.6 kg/ha) was also 
obtained from Saproon which was also statistically 
at par with Kandaghat (236.7 kg/ha). Similar results 
were observed by Gill and Singh (1973. Sharma and 
Arora (1984), Wheeler et al. (1995), Azizur Rehman 
and Nawab Ali (2000), Chatterjee et al. (1990), 
Hussain et al. (2015) and Gurusamy (1999).

Number of seeds per pod

The maximum mean number of seeds per pod 
were also recorded at Saproon (18.4), followed by 
Kandaghat (15.3) and minimum number of seeds 
per pod were recorded at Nauni (13.45). Interaction 
between location and year showed non significant 

effect on number of seeds per pod. However, in 
2014-15 higher number of seeds per pod were 
recorded than the year 2015-16.

1000 seed weight

The 1000 seed weight was also recorded highest 
(2.87g) at Saproon, followed by Kandaghat (2.04g) 
and Nauni (1.67g). No significant difference in 1000 
seed weight between years was recorded. Similarly, 
interaction between locations and year was found 
to be non significant.

Seed yield (kg/ha)

The highest seed yield (239.6 kg/ha) of cauliflower 
was obtained from Saproon which was also 
statistically at par with that of Kandaghat (236.7 
kg/ha). The lowest seed yield was obtained from 
Nauni (174.0 kg/ha). In year 2014-15, cauliflower 
crop produced higher seed yield as compared to 
2015-16. Interaction of year and locations revealed 
maximum seed yield.
Correlation studies revealed that maximum, 
minimum temperatures and forenoon humidity 
showed significant effect on seed yield of cauliflower 
(Table 3). The forenoon humidity (r= 0.788) during 
October to December exhibited significant and 
positive correlation with seed yield/ha). During 
January to March, minimum temperature (r=0.808) 
showed significant and positive correlation with 
seed yield, whereas maximum temperature (r=0.887) 
during April to June showed significant and 
positive impact on seed yield. In the present 
studies, higher forenoon humidity during October- 
December (vegetative phase), minimum temperature 
during January-March (curd development stage) 
and maximum temperature during April-June 
(Reproduction phase) were found to be critical for 
cauliflower seed production. Similar observations 
were also recorded by Gill and Singh (1973), 
Wheeler et al. (1995), Azizur Rehman and Nawab 
Ali (2000) and Chatterjee et al. (1990).
In (Table 3), correlation studies revealed that 
forenoon humidity during October to December 
exhibited significant and positive correlation with 
seed yield. During January to March minimum 
temperature showed significant and positive 
correlation with seed yield during April to June.
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CONCLUSION
The growth and development of cauliflower was 
influenced by maximum temperature negatively, 
whereas forenoon humidity showed positive 
effect, resulted in higher growth and development 
parameters (plant height, number of leaves, curd 
characters etc.) at Saproon followed by Kandaghat 
and Nauni location. Seed production of cauliflower 
was influenced by forenoon humidity (October–
December), minimum temperature (January-March) 
and maximum temperature (April-June) during 
the study which resulted in maximum seed yield 
at Saproon followed by Kandaghat and Nauni 
location. Due to the longer crop duration with 
congenial weather parameters the seed quality 
parameters were observed maximum at location 
Saproon followed by Kandaghat and minimum at 
Nauni.
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