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The experiment was conducted with 6 genotypes of Indian mustard (Brassica juncea L.)
viz., RH-0116, RH-725, RH-923, RH-1019, RH-1077, RH-1301 for three dates of sowing
i.e. 23 September, 16 October and 21 November in the field in randomized block design
during rabi season of 2015-16 at Oil Seed Section, Chaudhary Charan Singh Haryana
Agricultural University, Hisar to observe the effect of sowing dates on phenology and
growth of Indian mustard genotypes. The days to emergence of seedlings and 50 %
flowering were minimum in 16 October and maximum values in 21 November sowing.
Among genotypes, RH-725 took minimum days to emergence of seedlings and 50 %
flowering while RH-1019 took maximum days. The plant height, CGR and RGR were
maximum in 23 September and minimum in 21 November sowing at 120 days after
sowing (DAS). The genotype RH-0116 had highest values and RH-1019 had lowest values
of all the growth parameters.

Introduction
Rapeseed-mustard (Brassica spp.) is one of
the most important oilseed crops of the world
where India is ranking third in area and
production in the world (DRMR, 2015).
Among the seven edible oilseeds cultivated in
India, rapeseed-mustard contributes 28.6% in
the total oilseeds production and ranks second
after groundnut sharing 27.8% in the India’s
oilseed economy (Shekhawat et al., 2012). Its
seed contains 37 to 49 percent edible oil
(Singh et al., 2009). Demand of edible oil has
increased with increasing population and
improvement in the living standard of the
people, resulting thereby in short supply of

edible oils which is being met with imports of
edible oil worth 44,000 crores per annum.
Thus, there is need to boost the oilseed
production through area expansion and
productivity enhancement.
Indian mustard (Brassica juncea L. Czern)
belongs to family Cruciferae, genus Brassica
and species juncea popularly known as rai.
Mustard is cultivated mostly under temperate
climate. It is also cultivated in certain tropical
and subtropical region as a cold weather crop.
In India, rapeseed-mustard occupy 5.99
million ha area with production and
productivity of 6.31 million tones and 1053
kg/ha respectively (India stat 2014-15). Indian
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mustard (Brassica juncea L.) is an important
rabi crop of Haryana. In Haryana, rapeseed
and mustard is one of the major growing crop
occupying 0.56 million ha of area, with
production and productivity of 0.699 million
tones and 1248 kg/ha respectively (India stat
2014-15). Indian mustard is sown late due to
delay in harvesting of rainy season crops like
cluster bean, cotton and rice (Kumar et al.,
2013).
Under
late
sown
condition,
productivity declines primarily due to the
shortening of vegetative and reproductive
phase. Late sown Indian mustard is exposed to
high temperature coupled with high
evaporative demand of the atmosphere, during
the reproductive phase which consequently
results in forced maturity, increased
senescence and low productivity (Porter,
2005).
The rise in temperature, even by a single
degree beyond the threshold level is
considered as heat stress in the plants
(Hasanuzzaman et al., 2013, Wahid et al.,
2007). The global mean surface air
temperature increased by 0.5°C in the
twentieth century and is expected to increase a
further 1.5–4.5°C by the late twenty-first
century (IPCC, 2012).Climate change has
increased the intensity of heat stress and heat
stress due to increased temperature is an
agricultural problem in many areas in the
world as well as in India (Beck et al., 2007).
Heat stress affects plant growth throughout its
ontogeny, though heat-threshold level varies
considerably at different developmental
stages. For instance, during seed germination,
high temperature may slow down or totally
inhibit germination (Wahid et al., 2007).
There is a specific time for the sowing of
particular variety of a crop on specific area
(Robertson et al., 2004; Uzun et al., 2009).
The accurate time of sowing and high yielding
cultivars can boost the growth and yield of the
crop (Salmasi et al., 2006).

Materials and Methods
The experiment was conducted at research
area of Oil Seed Section, in the Department of
Genetics and Plant Breeding of Chaudhary
Charan
Singh
Haryana
Agricultural
University, Hisar during Rabi 201516.Geographically the experimental field was
located at 29º.10! N latitude and 75º.46
longitude at an elevation of 215.2 meters
above the mean sea level. The average rainfall
varies from 300-500 mm and about 80-90 per
cent of the total rains are received from SouthWest monsoon during the month of July to
September. The minimum temperature in this
area reaches upto 0.5 ºC in December and
January and the maximum temperature in the
area reaches upto 48 ºC during May or June.
The experimental soil having 57.93 % sand,
26.03 % silt and 16.04 % clay particles, EC =
0.20 dSm-1 at 25°C, pH = 8.0, Organic carbon
= 0.30 %, Nitrogen = 143.4 kg ha-1,
Phosphorus = 17 kg ha-1, Potassium = 172 kg
ha-1. The crop was planted in rows spaced
45cm with 30 cm plant to plant distance. The
genotypes of mustard were RH-0116, RH-725,
RH-923, RH-1019, RH-1077, RH-1301. The
experimental treatments were 3 sowing dates
viz. D1=23rd September, D2=16thOctober,
D3= 21st November. The experimental design
was Randomized Complete Block Design
(RCBD) with three replications having plot
size 1.5m × 5.0 m. Data were collected on
days to emergence of seedlings, days to 50 %
flowering, plant height, crop growth rate
(CGR) and relative growth rate (RGR).
Days to seed germination were recorded in all
plots when all the seeds germinated into
seedlings (At 100 % germination). Days to 50
per cent flowering were recorded in all plots
when at least one flower on main raceme of
about 50 per cent plants was flowered. The
height was measured from the base of the
plant to the tip of the main stem of randomly
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tagged plants and mean values were calculated
and the values of CGR and RGR were
calculated by using the formulas given by
Reddy and Reddy, 2009 after achieving
constant dry weight of the plants in the oven at
65 ºC. Plant height, CGR and RGR were
recorded at 120 days after sowing and all the
collected data were statistically analyzed by
the OPSTAT software at the Computer
Centre, Department of Statistics, CCS HAU,
Hisar.
Results and Discussion
The effect of different sowing dates
significantly affected on days to emergence of
seedlings, days to 50 % flowering, plant
height, CGR and RGR are presented in the
Table 1. The more number of days (7.4) were
taken to emergence of seedlings by crop sown
on November 21 and least number of days
(5.4) was taken to emergence of seedlings by
crop sown on October 16 when considered
irrespective of genotypes.
This might be due to the reason that the low
temperature at the time of 21 November
sowing might have inhibited the activity of
seed that resulted into the poor germination
while on 16 October sowing the prevailing
temperature was optimum for seed activity or
seed germination in Brassica juncea so least
number of days were taken to emergence of
seedlings by crop sown on October 16.
Similar results due to different sowing dates
has also been reported earlier in the literature
(Kumar et al., (2001); Robertson and Holland
(2004); Chauhan et al., (2009); Azharudheen
et al., (2013). Among all six genotypes, RH725 took least number of days to emergence of
seedlings (5.8) and maximum number of days
(6.6) was taken to emergence of seedlings by
RH-1019 when considered irrespective of
sowing dates. This is because of variation in
different genotypes in their genetic makeup

which is well reported in the literature (Kumar
et al., (2001); Alam et al., (2014); Solanki and
Mundra (2015).
The more number of days (51.1) were taken to
50 % flowering by crop sown November 21
and least number of days (43.9) were taken to
50 % flowering by crop sown on October 16
when considered irrespective of genotypes.
This might be due to the reason that the
favourable temperature prevailing on 16
October sown crop might have resulted into
timely flowering while on 21 November
sowing the low temperature might have
extended the vegetative phase that resulted
into delayed flowering in 21 November sown
crop. Similar results due to different sowing
dates have also been reported earlier in the
literature (Khayat et al., (2015) in canola;
Alam et al., (2014), Solanki and Mundra
(2015) in Brassica juncea; Akhter et al.,
(2014) in Brassica rapa). Among all six
genotypes, RH-725 took least number of days
(46.7) to 50 % flowering followed by RH0116 (47.1) and maximum number of days
was taken to 50 % flowering by RH-1019
(49.5) when considered irrespective of sowing
dates. This is because of variation in different
genotypes in their genetic makeup which is
well reported in the literature (Alam et al.,
(2014); Solanki and Mundra (2015).
At 120 DAS maximum plant height was
observed in genotype RH-0116 (191.8 cm)
whereas minimum plant height was observed
in genotype RH-1019 (185.3 cm) when
considered irrespective of sowing dates. This
is because of variation in different genotypes
in their genetic makeup which is well reported
in the literature (Singh et al., (2014); Solanki
and Mundra (2015). The minimum plant
height (174.3 cm) was observed in plants
sown on 21 November and maximum plant
height (201.5 cm) was observed on 23
September sown crop when considered
irrespective of genotypes.
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Table.1 Effect of sowing dates on phenology and growth of Indian mustard genotypes
Treatments

Days to
Days to 50
emergence %
flowering

Plant
height
(cm)

Crop growth
rate(g m-2day-1)

Relative growth
rate (g g-1 day-1)

6.0

49.2

201.5

3.59

0.001

5.4

43.9

190.0

3.53

0.001

7.4

51.1

174.3

2.57

0.001

0.5

0.7

1.4

0.15

N.S

6.0

47.1

193.5

4.94

0.002

5.8

46.7

193.4

4.64

0.002

6.4

48.9

187.1

2.33

0.001

6.6

49.5

185.3

1.67

0.001

6.5

48.2

187.3

2.64

0.001

6.5

48.1

186.6

2.47

0.001

0.2

1.0

1.9

0.21

N.S

Dates of
sowing
23 September
16 October
21 November
CD at 5 %
Genotypes
RH-0116
RH-725
RH-923
RH-1019
RH-1077
RH-1301
CD at 5 %
This is due to reason that the high temperature
at 23 September sown crop might have
accelerated the plant growth resulting into
increased plant height while the low
temperature on 21 November sown crop
might have reduces the plant height. Similar
results due to different sowing dates has also
been reported in the literature (Abdul et al.,
(2013) in canola; Akhter et al., (2014) in
Brassica rapa; Kumari et al., (2013); Singh et
al., (2014) in Brassica juncea.
At 120 DAS maximum crop growth rate was
observed in genotype RH-0116 (4.94 g m-

2

day-1) whereas minimum crop growth rate
was observed in genotype RH-1019 (1.67 g
m-2day-1) when considered irrespective of
sowing dates. This is because of variation in
different genotypes in their genetic makeup
which is well reported in the literature (Muhal
and Solanki (2014); Alam et al., (2014). The
minimum crop growth rate (2.57 g m-2 day-1)
was observed in plants sown on 21 November
and maximum crop growth rate (3.59 g m-2
day-1) was observed on 23 September sown
crop when considered irrespective of
genotypes. This might be due to the reason
that the high temperature at 23 September

1438

Int.J.Curr.Microbiol.App.Sci (2018) 7(2): 1435-1440

sown crop might have accelerated the plant
growth rate which might have resulting into
increased plant growth rate and might be due
to temperature gradient i.e. low temperature at
vegetative phase and high temperature at
reproductive phase in 21 November sown
crop might have resulted into decreased plant
growth rate. Similar results due to sowing
dates has also been reported earlier in the
literature (Muhal and Solanki (2014) in
Brassica juncea; Alam et al., (2014) in
Brassica napus; Khayat et al., (2015) in
canola). At 120 DAS there was no significant
difference of relative growth rate in different
dates of sowing and genotypes.
From the results it may be concluded that
under agroclimatic condition of Hisar
maximum phenological traits of Brassica
juncea cultivars including days to emergence
of seedlings and days to 50 % flowering can
be obtained if these cultivars were sown on
October 16. However plant height, crop
growth rate and relative growth rate were
maximum if these cultivars were sown on 23
September. The genotype RH-725 proved to
be best among all studied genotypes in terms
of all phenological traits while RH-0116
proved to best in terms of plant height, crop
growth rate and relative growth rate.
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