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Abstract
Keeping in mind to grow the mustard after harvesting of long duration T. Aman rice for succeeding cultivation of Boro rice in
optimum time through agronomic management practices an experiment was carried out during November, 2014 to January,
2015.The experiment was designed in split plot with three replications including treatments of factor A: two Sowing dates:
D1=3 November, 2014, D2=15 November, 2014 and factor B: four harvesting stages: H1=Green siliquae stage, H2=Pale yellow
siliquae stage, H3=Golden yellow siliquae stage and H4=Full maturity siliquae stage. The main plot and sub-plot consisted of
sowing dates and harvesting stages, respectively. Sowing dates and harvesting stages significantly influenced the most of the
parameters independently but their interaction showed non-significant effects. For sowing dates, D1; 03 November sown crop
produced the comparatively higher yield contributing character such as number of siliquae plant-1 (55.0) and seed yield (1.15 t
ha-1). In case of harvesting stages, subsequent to green siliquae stage rest all harvesting stages produced higher and almost
similar values for all yield contributing characters and seed yield. So, considering the field uninhabited mustard would be
harvested at pale yellow siliquae stage for succeeding cultivation of Boro rice in due time. But, their combined effect showed
non-significant result for all phenological, morphological, yield contributing characters and yield of crop. Therefore, the
present study showed possibility to grow mustard after harvest of T. Aman rice for succeeding cultivation of Boro rice in due
time through sacrificing some mustard seed yield.
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Introduction

necessary to harvest the crop at a time as close as

Bangladesh is now self-sufficient in rice production

possible to the physiological maturity stage (after the

(Bell et al., 2015) and also gradually entering in to the

stabilization of dry matter translocation to the seeds)

export regime (BER, 2015). But the country is very

(Marcos-filho et al., 1981). Crop duration ratio is a

much reliant in case of mustard edible oil to meet up

fraction of the year in which the cropland is covered

the demand of existing population because there is a

with crops that means of land use intensity, which

large gap between supply and demand. Malik (2013)

takes also the length of cropping periods into account.

stated that the country is producing about 0.36

Land use intensification is normally achieved either

million tons of mustard edible oil year-1 as against the

by increasing the yield per unit area of individual

total demand of 1.4 million tons still rapeseed-

crops or by increasing the number of crops sown on a

mustard ranked first among oilseed crops in

particular area of land, or both (Gregory et al., 2002).

Bangladesh as well as the second largest oilseed crop

Growth duration of crop is a major constraint in case

after soybean in the worldwide (FAO, 2015). To make

of land use intensification through incorporating a

a balance between supply and demand of oil yield,

large number of crops. Further Talukder (2018)

production potentiality of rapeseed-mustard can be

stated that farmers usually cultivate the local long

increased possibly using HYV’s and/or different

duration and/or HYV’S of T. Aman rice in northern

agronomic

the

part of Bangladesh for getting higher yield that may

agronomic management practices sowing date and

be harvested within last week of October to first week

timely

management

harvest may

be

practices.
a vital

Among

for

of November or in an extended period. As a result

remarkable yields and quality of crops. Sowing date

precondition

farmers’ show the disinterestedness in rapeseed-

plays an important role to fully develop the genetic

mustard cultivation excusing the Boro rice cultivation in

potentiality of any crop due to it provides the

optimum time. As Choudhury and Guha (2000) stated

conductive condition for growth and development.

that higher grain yield of Boro rice is obtained when

Delayed sowing influences both the growth and

transplanting is carried out no later than 25 January,

development of crop by producing the weak plants

after the date grain yield declines significantly. So,

with poor root system. The sowing or planting time

there would have the opportunity for cultivation of

research of any field crops is run not only for

rapeseed-mustard crop after harvesting of T. Aman

complimentary environment for its growth and

rice for optimum planting time of Boro rice in the last

development but also for creating the space to

week of January.

accommodate extra crop that escalate the cropping
intensity. The effective usage of natural sources in

Thus, the main objective of the present study was to

agriculture can be made through sowing of two or

view the effect of sowing dates (after harvesting of T.

more crops by adjusting the sowing date. Sowing

Aman rice) and harvesting stages of rapeseed-

date is known to influence the level of damage

mustard (to cultivate the Boro rice in optimum time)

resulting from insect, pest attacks and makes the

that would have made space to fit rapeseed-mustard

plant compensate for this damage. Proper time of

in fallow period of T. Aman and Boro rice in northern

sowing helps any crop to express its growth patterns

part of Bangladesh. The result of the study would be

to its full extent in a diverse setting of environment.

helpful for farmers’ in accommodating of rapeseed-

Harvesting stage is one of the most important factor

mustard in fallow period of T. Aman and Boro rice

that influences the seed and nutritional quality of

that will escalate our cropping intensity as well as

fruit and vegetables (Kader, 1986), rapeseed-mustard

edible oil yield.

(price et al., 1996). Price et al., (1996) stated that seed
or siliquae shattering is a major problem in rapeseed-

Materials and methods

mustard production in worldwide that reduce the

Experimental location and climatic condition

50% seed yield if harvesting is delayed. So, it is

The experiment was conducted at Regional
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Agricultural Research Station (RARS), Jamalpur

were spaded, the land was harrowed, ploughed and

under Bangladesh Agricultural Research Institute

cross ploughed 2-3 times by power tiller and

(BARI), located in between 24°34′ and 25°26′ North

laddering was done to attain a good tilth. All weeds,





latitudes and between 40 89′ and 12 90′ East

stubbles and crop residues were removed from the

longitudes. The soil of the experimental area belongs

experimental field.

to the Dark Grey Floodplain soil under AEZ-9 (UNDP
& FAO, 1988).

The unit plot was spaded one day before planting for
loosening the soils and incorporating the fertilizers

The land type was medium high and above flood level.

applied as basal. The boundary around individual

Soil samples of 0-15 cm depth were taken and

plots were made firm enough to control water

analyzed in the laboratory prior to sowing of seeds to

movement between plots.

determine physical and chemical properties of soil.
The soil of the experimental field was silty loam

Experimental design

texture. Bulk density and particle density values were

Split-plot design was used in the experiment. Sowing

1.39 and 2.62 g cc-1 respectively with 39.1% pore

dates were assigned in main plot and harvesting

space. Initial soil moisture and field capacity were

stages were assigned in the sub-plot. The whole

24.68% and 29.4% respectively. The soil pH was 6.6

experimental plot was divided into three blocks each

and contained 1.19% organic matter. Results also

of which representing a replication. Each plot was

revealed that, the site was very low in nitrogen,

measured in 5 m × 3 m. Line to line distance was 30

medium in phosphorus, low in potassium and very

cm.

low in boron (Table 1).
Fertilizer application
Experimental treatment

The crops were fertilized with Soil Test Based (STB)

The experiment comprised of two factors viz. Factor

dose as per FRG (2012) by using the following

A: two Sowing dates: D1 = 3 November, 2014, D2 = 15

formula:

November, 2014; Factor B: four harvesting stages:
H1= Green siliquae stage, H2= Pale yellow siliquae
stage, H3= Golden yellow siliquae stage and H4= Full
maturity siliquae stage. Green siliquae stage was
determined just at 7-10 days after when all flowers are
droppings of crop plants while the pale yellow
siliquae stage was determined when 40%-50%
bearing turned into light yellow in color. The golden
yellow siliquae stage was determined when 70%-80%
bearing turned into deep yellow in color and full
maturity siliquae stage was determined when lower
bearing just burst out.
Land preparation
The land was opened on 25 October at 10 days prior
of sowing rapeseed-mustard seed just after harvest of
preceding T. Aman rice with a tractor drawn disc
plough followed by disc harrowing during crop
growing periods of 2014-2015. Before sowing of
rapeseed-mustard seed again the corner of the plots
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Fr = U f –

× (St-Ls)

Where, Fr = Fertilizer nutrient required for given soil
test value
Uf = Upper limit of the recommended fertilizer
nutrient for the respective STVI class
Ci = Units of class intervals used for fertilizer nutrient
recommendation
Cs = Units of class intervals used for STVI class
St = Soil test value
Ls= Lower limit of the soil test value within STVI class
Fertilizers

were

applied

for

the

experimented

rapeseed-mustard variety BARI Sarisha-14 at the rate
of 99-10.6-58-8.71-0.48-0.7 kg ha-1 N-P-K-S-Zn-B
through urea, triple super phosphate, muriate of
potash, gypsum, zinc sulphate and boric acid
respectively. Half urea and all other fertilizers were
applied as basal during final land preparation.
Remaining urea was top dressed at 22 days after
sowing of seeds. Well decomposed cowdung was
applied @ 5.0 t ha-1 (FRG, 2012).
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Seed treatment and seed sowing

percentage. It was calculated by using the following

Before sowing, seeds were treated with Provax 200-

formula (Sharma and Mittra, 1988).

EC @ 2.5 g powder for kg-1 seed to prevent seed and
soil borne diseases. With good tilth condition, furrows
were made with hand rakes for sowing. Seeds were
sown continuously in line @ 7.0 kg ha-1 at field
capacity condition maintaining spacing 30 cm
between

lines.

For

confirmation

of

uniform

germination, light watering was done in the furrows
by a cane before sowing of seeds. After sowing, seeds
were covered with soil and lightly pressed by hand.

basis of harvesting stage (based on external color of
siliquae). The harvesting time varied according to
treatments among the harvesting stages.

Statistical analysis was done find out the significance

program MSTAT-C developed by Russel (1986) and
MS-excel. Mean differences among the treatments
were tested with Least Significant Difference (LSD)
significant.

During crop growing period phenological parameters
such as days to emergence, days to 50% flowering,
and field duration (days to harvest) were recorded.
During the harvesting ten plants were selected
plot

variance technique with the help of computer

test at 5% level of significance wherever F-values were

Data recorded of field experiments

each

tabulated in proper form for statistical analysis.

characters of the crop was made following analysis of

The crops were harvested at different dates on the

from

The collected data of each plot were compiled and

differences among the yield and other agronomic

Harvesting and sampling

randomly

Statistical analysis

for

collecting

of

morphological, yield contributing and yield data of
mustard.

Results and discussion
Effect of sowing dates
Days to emergence: Seedling emergence is the
significant step in the life cycle of a crop. Emergence
of seedling depends on soil moisture, seeding depth;
climatic condition and seed size. Under this study
insignificantly days required for emergences of

The harvest index was calculated on the ratio of
economic yield (seed yield) to biological yield (seed

seedling were 4.93 and 4.97 for 3 November and 15
November sown crops respectively (Table 2).

yield + stover yield) and expressed in terms of
Table 1. Physical and chemical properties of initial soil samples (0-15 cm depth) of the research plot of RARS,
Jamalpur.
Physical properties
Soil (cm) Bulk density (g cm3)
0-15

Particle density (g cm-3)

Porosity (%)

Initial moisture
content (%)

Field capacity
(%)

Textural
class

2.62

46.95

24.68

29.4

Loam

1.39

Chemical properties
pH

OM

6.6
1.19
Critical value

Ca
5.4
2.0

Mg

K

Meq/100g
1.9
0.10
0.5
0.12

Total N (%)

P

S

B

Cu

Fe

Mn

Zn

0.063
-

21.2
7.0

17.0
10.0

0.24
0.20

2.0
0.2

187
4.0

18
1.0

1.14
0.6

Days to 50% flowering: The results of the analysis of

rapeseed-mustard variety took 36.0 days to attain

variance

50% flowering stage while 15 November sown crop

showed

that

sowing

date

did

not

significantly affect the days to reach 50% flowering
stage of rapeseed-mustard variety. 3 November, sown
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Field duration (Days to harvest): Field duration (Days

for 3 November and 15 November sowing dates

to harvest) varied from year to year depending upon

(Table 2). So, the number of days till to maturity was

the temperature was reported by Hang and Gilliand

increased by 3 days due to extended sowing date.

(1984). Mean values on field duration (Days to
harvest) revealed that the number of days till to

The present findings showed the contradictory result

harvest (field duration) of crop was increased as

with earlier literature of Alam et al., (2014), Bala et

sowing was extended from November first week to

al., (2011) who were stated that delayed sowing

November second week. Indeed, the numbers of days

rapeseed-mustard matured earlier.

until maturity were 78.0 and 81.0 days respectively
Table 2. Effects of sowing dates on phenological characters of mustard variety irrespective of harvesting stages
during (rabi) winter season.
Sowing dates (D)

Days to emergence

Days to 50% flowering

Field duration
(Days to maturity)

D1

4.93

36.0

78.0

D2

4.96

37.0

81.0

CV (%)

1.60

3.89

3.60

LSD0.05

NS

NS

NS

D1=03 November, 2014, D2=15 November, 2014; NSindicates non-significant.
Table 3. Effects of sowing dates on morphological characters of mustard variety irrespective of harvesting stages
during (rabi) winter season.
Sowing dates (D)

Plant height (cm)

Number of branches plant-1

Siliquae length (cm)

D1

87.8 a

5.30

4.74

D2

82.7 b

5.30

4.20

CV (%)

2.14

2.82

9.50

LSD0.05

3.22

NS

NS

D1=03 November, 2014, D2=15 November, 2014; NSindicates non-significant.
Plant height (cm): Earlier literature of Bhuiyan et al.,

respectively (Table 3). But, Yousaf et al., (2002) who

(2008), Saran and Giri (1987) and Mohammad et al.,

gave a contradictory theory with the present research

(1987) stated that the higher values of plant height

and stated that sowing dates did not significantly

were noted in earlier sowing of crops. Similarly, in

influenced the plant height.

this present study plant height of tested rapeseedmustard variety significantly was 87.8 cm and 82.7

Delay in sowing from 3 November to 15 November

cm when sowing date was 3 & 15 November

reduced the plant height by 5.81%.

Table 4. Effects of sowing dates on yield contributing characters of mustard variety irrespective of harvesting
stages during (rabi) winter season.
Sowing dates (D)

Number of siliquae plant-1

Number of seeds siliquae-1

1000-seeds weight (g)

D1

55.0

27.0

2.90

D2

54.0

27.0

2.95

CV (%)

2.86

4.45

2.65

LSD0.05

NS

NS

NS

D1=03 November, 2014, D2=15 November, 2014;
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Number of primary branches plant-1: Number of

Siliquae length (cm): Siliquae length (cm) of

primary branches plant-1 did not differ significantly

rapeseed-mustard

between two sowing dates. Both the two sowing dates

variation between two sowing dates. The 3 November

plant-1

sown crop produced 4.74 cm long siliqua while 15

produced same number of primary branches
(5.30) (Table 3).

variety

showed

insignificant

November sown crop produced 4.20 cm (Table 3).

Table 5. Effect of sowing dates on seed and stover yield; harvest index of mustard variety irrespective of
harvesting stages during (rabi) winter season.
Sowing dates (D)

Seed yield (t ha-1)

Stover yield (t ha-1)

Harvest index (%)

D1

1.15

2.50

32.0

D2

1.03

2.31

31.0

CV (%)

2.90

6.20

3.32

LSD0.05

0.05

NS

NS

D1=03 November, 2014, D2=15 November, 2014;

NSindicates

non-significant.

Number of siliquae plant-1: Rapeseed-mustard variety

did not differ significantly between two sowing dates.

sown on 3 November produced the higher number of

Similar values (27.0) are found between two sowing

siliquae

plant-1

(55.0) compared to 15 November

dates (Table 4).

sowing (54.0) (Table 4). So, variation in sowing time
from 3 November to 15 November was found to

1000-seed weight (g): 1000-seed weight of rapeseed-

decrease the number of siliquae plant-1. Number of

mustard varieties non-significantly varied from 2.90

seeds siliqua-1: Number of seeds siliqua-1

to 2.95 g between two sowing dates (Table 4).

Table 6. Effect of harvesting stages on field duration and morphological characters of mustard variety
irrespective of sowing dates during (rabi) winter season.
Harvesting stages Field duration (Days to

Plant height (cm)

Siliquae length

Number of branches

(cm)

plant-1

(H)

harvest)

H1

67.0 d

83.2

4.45 b

5.30

H2

76.0 c

85.2

4.50ab

5.10

H3

87.0 b

86.4

4.77 a

5.43

H4

90.0 a

86.3

4.50 ab

5.23

CV (%)

2.45

2.51

6.05

4.06

LSD0.05

4.86

NS

0.33

NS

H1= Green stage of siliquae, H2= Pale yellow stage of siliquae, H3= Golden yellow stage of siliquae, H4= Full
maturity stage of siliquae; NSindicates non-significant.

Seed yield (t ha-1): The 3 November sown crop

vegetative phase could have adversely affected the

produced 11.7% higher yield than 15 November sown

plant growth and development.Stover yield (t ha-1):

crop (Table 5). Seed yield 1.15 t ha-1 was obtained
from 3 November sown crop and 1.03 t ha-1 was

Mean values of stover yield (t ha-1) of rapeseed-

obtained from 15 November sown crop. Higher yield

mustard variety did not show significant variation

in 3 November was mainly attributed by the higher

between two sowing dates (Table 5). Crop sown on 3

number of siliquae plant-1 (55.0). On the other hand,

November showed comparatively higher stover yield

Gradual decrease in the yield with delay in sowing

of 2.50 t ha-1 than that of 15 November sown crop

might be due to the relatively low temperature at

producing stover yield 2.31 t ha-1.

156 Talukder et al.

Int. J. Biosci.

2019

Table 7. Effect of harvesting stages on yield contributing characters of mustard variety irrespective of sowing
dates during (rabi) winter season.
Harvesting stages (H)

Number of siliquae plant-1

Number of seeds siliquae-1

1000-seed weight (g)

H1

54.0

25.0 b

2.61 c

H2

54.0

28.0 a

2.80 c

H3

55.0

28.0 a

3.01 b

H4

55.0

27.0 a

3.30 a

CV (%)

2.80

5.20

5.56

LSD0.05

NS

1.80

0.203

Note: H1= Green stage of siliquae, H2= Pale yellow stage of siliquae, H3= Golden yellow stage of siliquae, H4= Full
maturity stage of siliquae.
Harvest index (%): Harvest index (%) did not differ

significantly among different harvesting stages. Field

significantly between two sowing dates. The higher

durations (days to harvest) were gradually increased

harvest index (32.0%) was observed from 03

towards the harvesting stages.

November sown crop than 15 November sown (Table
5).

The lowest 67.0 days was required when crop was
harvested at green siliquae stage and the highest 90.0

Effect of harvesting stages

days was needed when crop was harvested at full

Field duration (days to harvest): Field duration (days

maturity siliquae stage (Table 6).

to harvest) of rapeseed-mustard variety differed
Table 8. Effect of harvesting stages on yield contributing characters of mustard variety irrespective of sowing
dates during (rabi) winter season.
Harvesting

Seed yield

Seed yield loss (%) in Seed yield loss (%) in

Stover yield (t ha- Harvest index

stages (H)

(t ha-1)

H2 stage than H3

H2 stage than H4

1)

(%)

H1

0.95 d

0.00

0.00

2.88 a

24.8 d

H2

0.99 c

(-)17.5

(-) 23.8

2.30 b

30.3 c

H3

1.20 b

0.00

0.00

2.30 b

34.1 b

H4

1.30 a

0.00

0.00

2.20 b

36.7 a

CV (%)

3.20

-

-

0.20

4.13

LSD0.05

0.04

-

-

5.80

1.63

H1= Green stage of siliquae, H2= Pale yellow stage of siliquae, H3= Golden yellow stage of siliquae, H4= Full
maturity stage of siliquae.
Plant height (cm): Harvesting stage had significant

(2002) found the maximum height of sorghum when

influence on plant height and increased gradually

it was harvested at 75 DAS and minimum was found

with advancement of harvesting stage up to certain

at 45 DAS.

stage than static. The tallest plant (86.4 cm) was
obtained when the crop was harvested at golden

Siliquae

yellow siliquae stage followed by that of full maturity

significantly among different harvesting stages. The

stage of siliquae (86.4 cm). The shortest plant (83.2

length increased progressively and reached their

cm) was obtained when the crop was harvested at

peaks at golden siliquae harvesting stage and

green siliquae stage (Table 6). Similarly, Ayub et al.,

subsequently decreased slightly. It might be due to
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(cm):

Siliquae

length

differed
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shrinkage of siliquae at full maturity stage. The

among different harvesting stages (Table 6). The

longest siliquae 4.77 cm was found when crop was

highest number of primary branches plant-1 (5.43) was

harvested at golden yellow siliquae (H3) stage and the

produced

shortest 4.45 cm was for green stage of siliquae (Table

harvested at golden yellow siliquae (H3) stage.

when

rapeseed-mustard

variety

was

6).
The lowest number of primary branches plant-l (5.10)
Number of primary branches plant-1: Number of

was obtained at pale yellow siliquae stage (H2).

primary branches plant-1 did not differ significantly
Table 9. Interaction effect of sowing dates and harvesting stages on field duration and morphological characters
of mustard variety during (rabi) winter season.
Interaction effect(D × H)

Field duration

Plant height

Number of branches

Siliquae length

(days to harvest)

(cm)

plant-1

(cm)

D1 × H1

66.0

85.5

5.30

4.70

D1 × H2

75.0

87.6

5.13

4.43

D1 × H3

85.0

89.5

5.33

5.30

D1 × H4

89.0

88.8

5.13

4.60

D2 × H1

67.0

80.9

5.30

4.23

D2 × H2

78.0

82.8

5.10

3.93

D2 × H3

89.0

83.3

5.53

4.23

D2 × H4

92.0

83.9

5.33

4.40

CV (%)

2.45

2.15

4.10

6.05

LSD0.05

NS

NS

NS

NS

D1= 03 November, 2014, D2= 15 November, 2014, H1= Green stage of siliquae, H2= Pale yellow stage of siliquae,
H3= Golden yellow stage of siliquae, H4= Full maturity stage of siliquae; NSindicates non-significant.
Number of siliquae plant-1: Number of siliquae plant-1

this stage.

did not differ significantly among different harvesting
stages of mustard variety. It ranged from 54.0 to 55.0
in

plant-1

1000-seed weight (g): 1000-seed weight differed

among the different harvesting stages (Table

significantly among different harvesting stages of

7). It might be due to siliqua development already had

mustard variety (Table 7). Significantly the highest

completed when attained the green siliquae stage.

weight of 1000-seed (3.30 g) was obtained when the

After that stage no siliqua formation occurred because

crop was harvested at full maturity of siliquae (H4)

there would have no flowering and pollination takes

stage. It might be due to the best maturity and

place.

accumulation of maximum dry matter. The lowest
(2.61 g) was found when crop was harvested at green

Number of seeds siliqua-1: Number of seeds siliqua-1

siliquae stage (H1) and it might be due to immaturity of

differed significantly among different harvesting stages

seeds. Harvesting at pale yellow and golden yellow

(Table 7). The crop harvested at green siliquae (H1)

stages of siliquae produced significantly different

harvesting stage produced the lowest 25.0 number of

1000-seed weight. Thousand-seed weight increased

seeds

siliqua-1

while subsequent harvesting stages

from 2.80 g to 3.01 g with delay in harvesting from pale

produced the statistically similar and highest number

yellow stage to golden yellow stage of siliquae.

of seeds siliqua-1. Green siliquae (H1) harvesting stage

Similarly, Aslam et al., (2015) found that the

produced lowest number of seeds siliquae-1 might be

continuous decrease of seed moisture content and

due to seeds formation did not completely occurred at

increased of weight from milk stage to physiological
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maturity of maize indicated increase in biomass

the lowest seed yield (0.95 t ha-1) was found when crop

accumulation towards later stage of maturity. Seed

was harvested at green stage of siliquae (H1) (Table 8).

yield (t ha-1): Seed yield differed significantly among

Pale yellow siliquae harvesting stage (H2) reduced the

different harvesting stages of mustard variety. The

seed yield 17.5% and 23.8% respectively than golden

ha-1)

yellow (H3) and full maturity (H4) siliquae harvesting

highest seed yield (1.30 t

was obtained when crop

was harvested at full maturity stage of siliquae while

stages.

Table 10. Interaction effects of sowing dates and harvesting stages on yield contributing characters of mustard
variety during (rabi) winter season.
Interaction effect (D × H)

Number of siliquae plant-1

Number of seeds siliquae-1

1000-seeds weight (g)

D1 × H1

55.0

25.0

2.520

D1 × H2

54.0

29.0

2.697

D1 × H3

56.0

28.0

3.067

D1 × H4

55.0

27.0

3.230

D2 × H1

53.0

25.0

2.703

D2 × H2

54.0

27.0

2.830

D2 × H3

53.0

27.0

2.953

D2 × H4

56.0

28.0

3.317

CV (%)

2.80

5.20

5.60

LSD0.05

NS

NS

NS

D1= 03 November, 2014, D2= 15 November, 2014, H1= Green stage of siliquae,
siliquae, H3= Golden yellow stage of siliquae, H4= Full maturity stage of siliquae;

H2= Pale yellow stage of
NSindicates

non-significant.

Stover yield (t ha-1): Stover yield differed significantly

Interaction effects of sowing dates and harvesting

among different harvesting stages (Table 8). The

stages

highest stover yield (2.88 t ha-1) was obtained when

Field duration (days to harvest): Field duration (days

crop was harvested at green siliquae stage while the

to harvest) did not differ significantly due to

lowest stover yield (2.20 t

ha-1)

was found when crop

interaction effects of sowing dates and harvesting

was harvested at full maturity siliquae stage (H4) that

stages (Table 9). The 15 November (D2) sown crop

was statistically at par with pale (H2) and golden

required the highest 92.0 days to reach the full

yellow (H3) siliquae harvesting stage. The variation of

maturity siliquae stage (H4) followed by 89.0 days

stover yield among the harvesting stages was due to

was required when 3 and 15 November sown crop was

distribution of dry matter from vegetative stage to

harvested at full maturity siliquae stage (H4) and

reproductive stage.

golden yellow siliquae stage (H3). Both the sowing
dates of crop required the lowest 66.0 and 67.0 days

Harvest index (%): Harvest index (%) differed

to reach the green siliquae harvesting stage.

significantly among the different harvesting stages
and showed an increasing pattern towards the later

Plant height (cm): Interaction effects of sowing dates

harvesting stages (Table 8). It indicates the positive

and

dry matter distribution towards grain yield.

variation on morphological character in terms of

harvesting

stages

showed

non-significant

plant height of mustard variety. Similarly, Sarkar et
Significantly the highest and lowest harvest indices

al., (2007) found non-significant variation in plant

36.7% and 24.8% were found when crop was

height for interaction effects of sowing dates and

harvested at full maturity siliquae harvesting stage

harvesting stages of sesame. The tallest plant 89.5 cm

(H4) and green siliquae harvesting stage respectively.

was found when 3 November (D1) sown crop was
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harvested at golden yellow siliquae stage (H3) and the

of D1 × H3 and D2 × H4. The lowest (5.10) was found in

shortest plant 80.9 cm was found when 15 November

D2 × H2 interaction.

(D2) sown crop was harvested at green siliquae stage
(H1) (Table 9).

Siliquae length (cm): Siliquae length did not differ
significantly due to interaction effects of sowing dates

Number of primary branches

plant-1:

The interaction

and harvesting stages. The 3 November (D1) sown crop

effects of sowing dates and harvesting stages showed

formed the longest siliquae (5.30 cm) when harvesting

non-significant variation on the number of primary

was performed at golden yellow siliquae stage (H3)

branches plant-1 (Table 9).

(85.0 days after sowing).

The 15 November sown crop produced the highest
number of primary branches

plant-l

(5.53) when it

was harvested at golden yellow siliquae stage (H3)

The shortest stature of siliqua (3.93 cm) was found
when 15 November (D2) sown crop was harvested at
pale yellow siliquae stage (H2) (Table 9).

followed by 5.33 was found for the interactions effect
Table 11. Interaction effect of sowing dates and harvesting stages on yield and harvest index of mustard variety
during (rabi) winter season.
Interaction effect

Seed yield (t ha-1)

Stover yield (t ha-1)

Harvest index (%)

D1 × H1

0.99

3.00

24.8

D1 × H2

1.05

2.35

31.0

D1 × H3

1.25

2.36

35.0

D1 × H4

1.32

2.24

37.2

D2 × H1

0.90

2.76

24.7

D2 × H2

0.93

2.21

30.0

D2 × H3

1.09

2.20

34.0

D2 × H4

1.20

2.11

36.3

CV (%)

3.20

5.80

4.13

LSD0.05

NS

NS

NS

(D × H)

D1= 03 November, 2014, D2= 15 November, 2014, H1= Green stage of siliquae, H2= Pale yellow stage of siliquae,
H3= Golden yellow stage of siliquae, H4= Full maturity stage of siliquae; NSindicates non-significant.
Number of siliquae plant-1: Number of siliquae plant-1

1000-seed weight (g): The 15 November (D2) sown

also

to

crop produced the highest 1000-seed weight (3.32 g)

interaction effects of sowing dates and harvesting

when it was harvested at full maturity siliquae stage

showed

non-significant

variation

stages. The highest number of siliquae

due

plant-1

(56.0)

(H4) while the lowest (2.52 g) was found when 3

was found in the interaction of D1 × H3 & D2× H4 and

November (D1) sown crop was harvested at green

the lowest (53.0) was found in interaction of D2 × H1

siliquae stage (H1)(Table 10).

& D2 × H3 (Table 10).
Seed yield (t ha-1): Seed yield did not show significant
Number of seeds siliqua-1: Number of seeds siliqua-1

variation due to interaction effects of sowing dates

did not show significant variation due to the

and harvesting stages. The crop produced the highest

interaction effect of sowing date and harvesting stage.

seed yield (1.32 t ha-1) when sowing was done on 3

It ranged from 25.0 to 29.0among the different

November (D1) and harvesting was done at full

interaction level (Table 10).

maturity siliquae stage (H4). The 15 November (D2)
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sown crop produced the lowest 0.90 t ha-1 seed yield
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