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ABSTRACT

An experiment was conducted at the Agronomy field of Sher-e-Bangla Agricultural
University, Dhaka-1207 to evaluate the effect of inflorescence top cutting on the seed
yield and yield attributes of mustard varieties under varying sowing and cutting times
during November, 2011 to February, 2012. It was laid out in a split split plot design with
three replications, three sowing times (01 November- S;, 15 November- S, and 30
November-S;), three varieties (V,-Tori-7, V,- BARI Sarisha-9 and V;- BARI Sarisha-15)
and three inflorescence top-cutting times (Co, C; and C,) were tested. S, had significantly
higher plant height. Significantly higher number of inflorescence were obtained in S;C,
(6.67), S,C, (6.50), V,C; (5.17), V.C, (6.37) and S;V;C, (7.80). Significantly higher
number of siliqua was obtained in S; and S, of V,; (140.47, 144.90) and V, (137.17,
144.90). Significantly higher filled siliqua was obtained in S,V,C, (165.17). S;and S, in
V3 had significantly higher siliqua fresh weight with both C; and C, (0.30 g, 0.31g to
0.30g, 0.299g). Significantly higher 1000-seed weight was also obtained with both the
cutting in V; (2.66 g, 2.69 g) and V; (2.69 g, 2.65 g); and also with V3C, (2.64 g), S;V1C,
(3.22 g), S,V3C, (3.01 g) and S;V3Cy (3.76 g). S, V, and Cy had significantly higher seed
yield (1566.50 kg ha™®, 1448.20 kg ha™ and 1538.55 kg ha™ respectively). S;V;C; had
significantly higher sterile siliqua (17.26) and S,V,C; showed significantly higher chaff
dry weight (5.14 g).Inflorescence top cutting increased siliqua fresh weight positioned at
the top of the inflorescence, number of filled siliqua and 1000-seed weight. S,V,C, in
most of the cases maintained higher values of stem dry weight, above ground dry weight,
inflorescence dry weight, flower fresh weight and 1000-seed weight. The highest HI was
observed in S,V,C, (41.97%).
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CHAPTER |
INTRODUCTION

Mustard (Brassica spp.) is one of the most important oilseed crops throughout the world
after soybean and groundnut (FAO, 2004). It has a remarkable demand for edible oil in
Bangladesh. It occupies first position of the list in respect of area and production among
the oilseed crops grown in this country (BBS, 2004). Oilseeds are important in the
economy of Bangladesh. They constitute the most important group of crop next to cereals
occupying 4.22% of the total cropped area (BBS, 2009). In the year 2011-12, the total
oilseed production was 8.44 Mt and total area covered by oilseed crops was 7.23 ha and
yield 1.17 Mt ha™. In the year of 2011-12, mustard covered 4.83 ha land and the
production was 5.25 Mt and yield 1.09 Mt ha™. (Krishi Diary, 2013).

Mustard seeds contain 40-45% oil and 20-25% protein (Mondal and Wahhab, 2001).
Using local oil-extraction mechine average 33% oil may be extracted. Oil cake is a
nutritious food item for cattle and fish, which is also used as a good organic fertilizer. Dry

mustard plants may be used as fuel.

Rapeseed-mustard is grown more or less all over Bangladesh, but more particularly in the
districts of Comilla, Tangail, Jessore, Faridpur, Pabna, Rajshahi, Dinajpur, Kushtia,
Kishoregonj, Rangpur, Dhaka (BBS, 2012).

Mustard is a cold loving crop and grows during Rabi (cold) season (October-February)
usually under rainfed and low input condition in this country. Its low yield can be
attributed to several factors, the nutritional deficiency, among others is highly important.
There is very little scope of expansion for mustard and other oilseed acreage in the
country, due to competition from more profitable alternative crops such as boro rice. The
cultivation of mustard has to compete with other food grain crops have shifted to marginal

lands of poor productivity.

With increasing growth rate of population, the demand of edible oil is increasing day by
day. It is, therefore, highly accepted that the production of edible oil should be increased

considerably to fulfill the demand of the country. The major reasons for low yield of
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rapeseed-mustard in our country are due to lack of high yielding variety, inadequate use of
fertilizers and in want of the knowledge of sowing time and proper management practices

etc.

Mustard (Brassica campestris L.) is a thermosensitive as well as photosensitive crop
(Ghosh and Chatterjee, 1988b). The average yield in Bangladesh is 739 kg/ha. But the
world average yield is 1575 kg/ha (FAO, 2003). So, local production only can meet up
one third of the requirement, which is about 5 lakh metric tons (Mondal and Wahhab,
2001). Bangladesh has been facing acute shortage of edible oil for the last several
decades.Our internal productions can meet only about 21% of our consumption.The rest

79 % is met from the import (Begum et al., 2012).

Bangladesh Agricultural Research Institute (BARI), Bangladesh Agricultural University,
Bangladesh Institute of Nuclear Agriculture (BINA) and Sher-e-Bangla Agricultural
University (SAU) has released a number of new high vyielding varieties of
rapeseed/mustard for farmer’s cultivation. The yield of HYV cultivars ranges from 1.4 to
2.1t ha' (BARI, 2002). But the yields in farmer’s fields are still low compared to the
potentialities due to lack of proper management practice. Developing new high yielding
varieties with a package of production technologies is useful to increase the productivity

of oilseed crops.

Time of sowing is very important for growth and development of a crop to obtain a
satisfactory yield. Sowing time pose the crop to varying climate parameters. Inflorescence

cutting at different times may have differential effect on grain yield.

Tori-7, BARI Sarisha-9 and BARI Sarisha-15 are short durated. Tori-7 is widely grown in
farmer’s field. BARI Sarisha-9 is dwarf type plant, its sowing time is mid-October to mid-
November and its harvesting time is January to February. In case of BARI Sarisha-15 its
plant height is 90-100cm; its sowing time is the last week of October to mid-November
and harvesting time is February. Therefore, the present study was undertaken to find out
the effect of inflorescence-top cutting of mustard genotypes under varying sowing times

on the yield attributes and yield of mustard.

In mustard or rape, inflorescence initiates at 22 to 27 DAS and thereafter flowers

continues to bloom from the base to the tip of the inflorescence. Being a source limited
20



plant the current or post flowering photosynthates in mustard are not enough to feed all
the blooming flowers. As a result, only some siliqua are filled leaving rest of the siliqua
(at the inflorescence top) unfilled. Mustard having a receemose type of inflorescence
continues flowering up to 45 DAS. Although these unfilled siliqua and flowers at the
inflorescence top contribute nothing towards the grain yield, although they consume a lot
of photosynthates or assimilate. So, if this unproductive portion of the inflorescence is
removed, there would be a scope of providing an extra-supply of photosynthates to the
basal siliqua. Such attempt may increase the yield through increasing the weight of the
seed. In Sweden, farmers use growth retardants (eg. Ethylene, cycocelor) to restrict excess
flowering in the inflorescence at the later stage of inflorescence development (Personal
Com. Dr. Md. Ali Akbar, Ex-Oil seed breeder, BARI).

In Bangladesh, mustard is cultivated for different purposes. Mainly it is grown for grains
as an oilseed crop. A substantial area is also used to grow mustard with the aim of using
its leaf as green vegetable. Another use of mustard, although not frequent, is to use its
flowers/inflorescence as a recipe for making a special fried diet diving it with thoroughly
broken eggs indicating that there is an economic importance of its flowers using them as
edible item. The crops, which are produced for edible flowers, may also be used as a grain
producing one if instead of using the complete inflorescence some portion of it is

removed. This aspect needs to be evaluated.

Removal of non effective flowers may be removed from the inflorescence may be done
through cutting the top. Moreover, different variety may also differently response to the
inflorescence-top cutting. However, information is lacking regarding how many flowers
do not convert into siliqua. So, the only the way is to marking visually the time when the
baby/young siliquas on the top of the inflorescence do not show the symptoms of further
being filled. And as mustard is indeterminate in flowering, the removal of inflorescence-
top must be done several times to identify the exact time of flower removal. An attempt
was therefore desired to undertake an experiment on the role of sowing and cutting time of

three mustard varieties for yield and yield contributing attributes.
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Objectives of the Research Work:

)

To identify the optimum sowing time of three varieties of mustard (Tori-7,
BARI Sarisha-9 and BARI Sarisha-15).

To compare the yield variability of three varieties (Tori-7, BARI Sarisha-9 and
BARI Sarisha-15) of mustard under varying sowing time.

To examine the possibility of increasing partitioning of phtosynthate towards
the growing sliqua below by removing the non-effective flowers at the top of
the inflorescence.

To compare increased seed weight of Tori-7, BARI Sarisha-9 and BARI
Sarisha-15 due to inflorescence-top cutting under varying environmental

conditions set by different sowing times (%).

22



CHAPTER II

REVIEW OF LITERATURE

2.1 Effect of sowing time on different crop characters
Different sowing dates create different environments for crop growth and development

within the same area. This in turn affects the crop characters.

2.1.1 Plant Height
Plant height is a varietal character of rapeseed but environmental conditions and cultural

operations may affect it .Date of planting has direct effect on plant height.

Hossen (2005) carried out an experiment on mustard in Sher-e-Bangla Agricultural
University farm, October 2004 to February 2005 to test the performance of different
sowing dates from October 20 to December 4. He reported that BARI Sharisa-9 showed
higher plant height with 4 November sowing.

Mondal (1986) conducted an experiment on sowing date on seven sites of New York State
with Canola varieties and found that early sowing (05 May) for both the varieties in each
case produced tallest plants than in late sowing (20 April) decreased plant height. In India,
Maini et al. (1964) found that too early (September 28) and too late (October 29) planting
reduced the height of toria.

Pronay et al (2011) worked on Improved Tori-7 and BARI Sarisha-10 with seven sowing
date viz. Nov-8, Nov-15, Nov-22, Nov-29, Dec-6 and Dec-13. It was observed that among
the sowing dates 8 November sowing was the best for mustard and BARI Sarisha -10 was

better than that of improved Tori-7

Saran and Giri (1987) reported that plant height decreased gradually (151 to 140 cm) with
delaying the sowing by one month (15 October to 15 November). Mohammed et al.
(1987) observed similar results at Aligarh (India). A number of authors also reported that
the seedling mustard in October produced the highest plant height (Kandil, 1983; Ansari et
al., 1990). Majumder and Sandhu (1964) reported that sowing in October was superior
with respect to growth characteristics in sarson. Angrej et al. (2002) found that, early

sowing was recorded higher value for the different plant height.
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Kolsarici and Er (1988) in Turkey found that plant height was not significantly influenced
by sowing date. BARI (1992) also reported that sowing date had no influence on plant
height.

Mondal and Islam (1993) found that the longest plants were found in the plots of
November 1 sowing which was followed by November 15, and October 15 sowing. The
shortest plant height was found in the plots of December 1 sowing. In case of late sowing
in December 1, plants faced higher temperature during later stages of growth, so the plants
were shorter than the other sowing dates. Islam et al. (1994) observed a significant lower
plant height in the crops sown on 2 December, which resulted in 24% shorter plants
compared to that of sowing on 2 November. Shahidullah et al. (1997) reported that plant
height was the highest in the second sowing date (6 November) among the three sowing

dates on 27 October, 6 November and 16 November.

2.1.2 Number of primary branches/plant

Hossen (2005) studied on mustard to test the performance of different sowing dates from
October 20 to December 4 with three varieties viz. Tori-7, BARI Sarisha-8 and BARI
Sarisha-9. He reported that BARI Sharisa- 9 early sowing with BARI Sharisa-9 produced

highest number of primary branches.

Maini et al. (1964) found that the number of primary branches was reduced with each
delay in sowing from mid-September late October. Late sowing in oil seed rape
suppressed the number of branches /plant (Ali et al., 1985). Shahidullah et al. (1997)
reported that number of branches/plant were higher with the first two sowing dates (27
October and 6 November) among the three sowing dates on 27 October, 6 November and

18 November.

Uddin et al. (1986) reported that sowing date had no significant effect on number of

primary and secondary branches/plant.

Bukhtiar et al. (1992) found that early sown crop produced more primary branches than
that of late planted crop in the end of October and mid November. Islam et al. (1994)
stated that delayed sowing significantly reduced branches/plant except that the differences

were statistically similar between sowing of 04 and 18 November over the varieties. The
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maximum (4.55) number of branches /plant produced on 20 October and minimum (3.31)

on 2 December.

Generally, development of primary branches depends on planting space and vegetative
growth of the whole plant. Although the number of primary branches /plant has a very low
direct effect on seed yield but it has an indirect positive effect via pods/plant (Rahman et
al. 1993). Majumder and Sandhu (1964) found that the number of primary branches/plant
had a significant positive correlation with number of pods/plant and seed yield. Number of
primary branches/plant was influenced by different sowing dates (Chatterjee et al., 1985;
Mondal et al., 1992; Uddin et al., 1987).

Angrej et al. (2002) found that, the highest numbers of primary and secondary

branches/plant were obtained when the crop was sown between 10 to 30 October.

Shivani et al. (2002) experimented on the sowing dates from25 September to 5 November;
and recorded significantly higher number of branches on 25 September and 5 October than
that on 15 October, 25 October and 4 November. Number of branches decreased

progressively with delay in planting.

2.1.3 Number of siliqua/plant

The number of siliqua per plant is an important yield contributing character of oil seed
rape. Several studies suggest that a higher number of siliqua/plant has the greatest effect
on seed yield on rape and mustard (Mendham and Scott, 1975; Thurling, 1974; Rahman et
al., 1988). Mendham et al. (1981) strongly pointed out that delayed sowing always
reduced the number of pods/plant. Shivani et al. (2002) experimented sowing on 25
September and 5 October recorded significantly higher number of siliqua/plant. Number

of siliqua/plant was significantly influenced by sowing date.

Scott et al. (1973) observed that late sowing produced plants with minimum numbers of
pod/plant. It occurred due to rapid inflorescence initiation, insect and disease pest
infestation and frost damage. On the other hand, several scientists observed that early
sowing produced too many pods/plant (Patel et al., 1980; Mendham et al., 1981; Chauhan
and Bhargava, 1984; Uddin et al., 1987, and Chay and Thurling, 1989).
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According to Saran and Giri(1987) siliqua/plant decreased gradually from early (15
October) to late (25 October; 5 November and 15 November) sowings. Ghosh and
Chatterjee (1988) also reported that fifteen days to one month delay in sowing produced

24 to 57% reduced pods per sg. metre.

Mondal et al. (1992) reported that number of siliqua/plant decreased in late planting.
Buttar and Aulakh (1999) found pods/plant were higher in 25 October (1% date) sowing.
This was due to the fact that under earlier sown crop, the temperature and other
climatological parameters played a major role for growth and yield attributes. Brar et al.
(1998) stated that early sown crop produced higher number of siliqua/plant compared to
late sown crop. Sowing on 30 October and 15 November were apart with each other but

further delay in sowing caused significant reduction in number of siliqua/plant.

Mondal and Islam (1993) found that the highest number of siliqua /plant was in the plants
of 1 November sowing and the lowest number of siliqua/plant was in the plants ofg 1

December sowing.

Shahidullah et al. (1997) reported that number of siliqua /plant was decreased with delay
in sowing among the three sowing dates on 27 October, 6 November and 19 November.
Uddin et al. (1986) also reported that numbers of siliqua/plant were gradually reduced
with delay in sowing among the four sowing dates on 25 October, 4 November, 14

November and 24 November.

Mondal et al. (1999) stated that, the highest number of siliqua/plant was found in the
plants of third planting (1 November). The number of siliqua was less in the last two

plantings and first planting.

2.1.4 Length of siliqua
Hussain et al. (1996) found significant variation in siliqua length due to planting time. In
case length decreased from first date to 4™ date of sowing. i.e. delayed sowing reduced the

siliqua length.
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2.1.5 Thousand Seed Weight

Seed weight is an important yield contributing character of rapeseed. It is mainly
controlled by genetic factor. But it may also be influenced by many factors like nutrition,
management practices and planting time. A number of studies revealed that planting date

has significant effect on seed weight.

Majumder and Sandhu (1964) found highest 1000-seed weight in 1 October sowing.
Delayed sowing decreased the seed weight (Lutman and Dixon, 1987). Similar findings
were reported by many scientists (Scott et al., 1973; Beech and Norman, 1964; Uddin et
al., 1986; Ansari et al., 1990; Kalra et al., 1985). Delayed sowing in oil seed rape severely
reduces 1000-seed weight (Mendham et al., 1981; Scarisbrick et al., 1981). Mondal et al.
(1999) stated that, 1000-seed weight reduced with the delayed planting time.

Hossain et al. (1984) found no significant influence of sowing dates on individual seed

weight in terms of 1000-seed weight.

Ghosh and Chatterjee (1988a) reported that one month later planting produced 32%
reduction in seed weight. Saran and Giri (1987) observed that sowing in 25 October gave
11% higher 1000-seed weight than that of 15 November sowing. Shivani et al. (2002)
experimented and found that 1000-seed weight was significantly influenced by sowing
date. Sowing on 25 September and 5 October recorded significantly higher 1000-seed
weight than that of 15 October, 25 October and 4 November sowing. 1000-seed weight

decreased progressively with delay in planting.

2.1.6 Seed yield per ha

In India, several studies on date of planting on mustard and rapeseed indicate that a
suitable sowing time for higher seed vyield is specified for a particular area. Best time in
Punjab is the last week of September (Maini et. al., 1964); In West Bengal and in
Haryana, it was last week of October (Sen and Sur, 1964; Vacchani, 1952; Bishnoi and
Singh, 1979; Ghosh and Chatterjee, 1988).

Hossen (2005) worked on mustard in Sher-e-Bangla Agricultural University farm, October

2004 to February 2005 to test the performance of different sowing dates (20 October, 4
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November, 19 November and 4 December). He found that when the crop was sown

October 20 maximum grain yield was produced.

Singh (1988), and Saran and Giri (1987) reported that delay in sowing by two and four
weeks produced 27% and 57% lower yields respectively compared to normal planting

time.

Jain et al. (1989) found with four Brassica juncea cultivars were sown on 19 October, 29
October, 8 November and 18 November in field trials at Gwalior, where seed yields of

each cultivar decreased with delayed sowing.

Joshi et al. (1989) reported that in India sowing too early and sowing too late resulted in
seed yield reduction due to natural hazards like insect pest and disease infestations. Early
sowing reduced seed yield than in late sowing (mid July to mid August) since the former

had a risk of rotting.

Rahman et al. (1989) studied with four sowing dates (25 October and 4, 14 and 24
November) to see the effects on yield of rapeseed. Sowing in October and early November
gave the highest yields while later sowing gave the lowest yields. In field trials on 30
October, 10 November and 20 November gave the average seed yields of 0.84, 0.69 and
0.60 ton/ha, respectively.

Three varieties of mustard were evaluated for productivity under four sowing dates during
Rabi seasons of 1984-85 and 1985-86 in Madhya Pradesh, India. Sowing on 8 October
resulted higher seed yield as compared to late sowing (Bhagat and Singh, 1989).

Uddin et al. (1987) suggested 18 and 28 October sowings were better over 7 November
sowing for higher yield; and higher yield was attributed by pods/plant and seed/pod. They

also observed that seed yield decreased gradually with the delay in sowing in all varieties.

Mondal et al. (1992) reported that the highest seed yield per ha (1.45 ton) was obtained
from second planting (October 16). Shah et al. (19875) also obtained the highest seed

yield of mustard from middle of October sowing in Jessore areas.

Jadhav and Singh (1993) found that seed yield was higher in crops sown in October than
in November. Bali et al. (1992) found that in a field experiment in 1985-88 at Shalimar,
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Jammu and Kashmir , mean seed yields of B. juncea cv. Kos 1 and EC 132142 sown on 25

September , 15 October or 4 November were 1.44, 1.27 and 0.51 ton/ha, respectively.

Mondal and Islam (1993) found that the highest seed yield per plant and seed yield yield
per ha were obtained from the October 15 sowing which were almost similar to 1

November. Seed yield decreased with delayed sowing.

Choudhary and Thakuria (1994) found that, in a field experiment during the winter season
of 1991/92 at Karimganj, Assam seed yield of B. juncea cv. TM 2 and TM 4 and B.
campestris var toria cv. TWC 3 and M 27 were significantly decreased by delay sowing

after 15 November.

Yadav et al. (1994) stated that, B. juncea cv. Vaibhav, Vardan, Rohini and Varuna seed
yields were decreased by delaying sowing after 15 October in 1987/88 and 5 October in
1988/1989. Yadav et al. (1996) reported that, early sowing in October resulting

significantly higher seed yield compared to the later sowings.

Dudhade et al. (1996) reported that in a field experiment conducted at Rahuri,
Maharashtra during the winter seasons of 1991/92 and 1992/93, with B. juncea cv. Seeta,
Pusa Bold and Pusa Barani were sown on 1, 15 or 30 October, or 15 or 30 November.

Seed yield was the highest in Seeta and with the earliest sowing date.

Sarmah (1996) stated that, sowing on 25 October or 9 November resulted in substantial
increases in seed yield as compared to delayed sowing on 24 November and 9 December.
Delayed sowing on 24 November and 9 December resulted in a 24.8 and 51.6% vyield

reduction in comparison with sowing on 25 October.

Afroz et al. (2011) an experiment was conducted at the Agronomy Field, Bangladesh
Agricultural University with two varieties viz. BARI Sarisha-9 and BARI Sarisha-6; three
sowing date viz. 10, 20 and 30 November. They observed the highest seed yield was
obtained by the BARI Sarisha-9 in 10 November sowing and lowest seed yield was

achieved in 30 November sowing.
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2.1.7 Stover yield (kg ha™)

BARI (2001) reported that sowing date have effect on stover yield. In sowing time
November 16 stover yield (3991 kg/ha™) was higher than December sowing 3 (2417.56
kg/ha™).

Brar et al. (1998) stated that straw yield of mustard decreased significantly with the each

delay in sowing.

Islam et al. (1994) stated that stover yield was significantly influenced by sowing time.
Higher stover yield was observed in October 20 sowing that gradually decreased in

December 02 sowing.

Chakraborty et al. (1991) stated that delayed sowing significantly reduced stover yield.

October sown crops produced higher dry matter than in November sown ones.

Ghosh and Chatterjee (1988) obtained higher dry matter accumulation from an October

sown mustard compared to a crop sown in November.

Sowing time directly influenced plant dry weight (stover yield). Lutman and Dixon (1987)
pointed out that sowing in sowing in soil seed rape beyond mid September produced
significantly less vigorous plant and ultimately produced lower crop dry weight compared

to early sown crops.

2.1.8 Biological yield

Sihag et al. (2003) a field experiment was conducted in Bikaner, Rajasthan, India, during
the 1998/99 rabi season to determine the effect of sowing date (October 15, October 30,
November 14 and November 29) of Indian mustard. The highest biological yield

(65.23gha™") was obtained in October 15 sown crops.

Islam and Razzaque (1999) stated that biological yield reduced in general with delaying
the day of sowing. Highest biological yield was obtained mainly between the first and
second dated of sowing. The last date of sowing (December 1) reduced biological yield.
The dry weight of rape plants in the autumn and winter was severely reduced by delay in
drilling (Lutman and Dixon, 1987). Thurling (1974) reported significant correlation
between yield and total dry weight of totoal plant in both B. campestries and B. napus.

High temperature at vegetative stage was conducive to high dry matter production
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(Degenhardt and Kondra, 1981). Dry matter accumulation) / plant in the late sown crop

was led at all staged of crop growth as reported by Saran and Giri (1987).

Majumder and Sandhu (1964) reported that the highest dry matter production was
obtained from 1 sowing compared to each October 16 and November 4 plantings. In their
another study, higher dry matter production was obtained from planting on September 29
than from planting on September 4 and October 24 (Maini et al., 1964) and it happened to

produce higher biological yield. Ghosh and Chatterjee (1988) made similar observation.

2.1.9 Harvest Index

Hossen (2005) worked on mustard in Sher-e-Bangla Agricultural University farm, October
2004 to February 2005 to test the performance of different sowing dates (20 October, 4
November, 19 November and 4 December). He found that when the crop was sown

October 20 maximum Harvest index was obtained.

Gfadakar et al. (1988) stated that seed yield and dry matter accumulation was positively
correlated with heat unit accumulation.The accumulation of heat unit varied with growth
stage, variety and sowing time. The temperature fluctuation caused the variation in the

accumulation of thermal units in plants and it affected harvest index.

2.2 Effect of variety on different crop charecters

Varietal performance of a crop depends on genetic makeup.

2.2.1 Plant height

Ahmed et al. (1990) stated that the tallest plant (102.56cm) was recorded in the variety
Daulat. No significant difference was observed in plant height between Dhali and Nap-
8509.

Ali et al. (1998) observed significant variation on plant height of different varieties of rape

and mustard.

Jahan and Zakaria (1997) observed that Dhali was the tallest plant (142.5cm), which was
similar with sonali (139.5cm), and Japari (138.6cm). The shortest plant was observed in

Tori-7 (90.97cm) which was significantly shorter than other varieties.
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Hussain et al. (1996) observed that the highest plant was in Narenda (175cm), which was
identical with AGA-95-21 (166cm). The shortest variety was Tori-7.

Mondal et al. (1992) reported that variety had significant effect on plant height. They
found the highest plant height (134.4cm) in the variety J-5004, which was identical with
SS-75 and was significantly taller than JS-72 and Tori-7.

Yadav (1983) evaluated yield and yield components of 21 Brassica genotypes and 15 F1s
in two environments. There were significant differences for all characters among them.
Days to flowering had high heritability estimated with high genetic advance. Additive and
dominance effects were observed for all the characters. Seed yield was correlated with
number of primary branches and siliqua per plant, number of inflorescences, 1000-seed

weight and plant height.

Paul et al. (1978) studied eleven yields related characters in six Brassica juncea parents
and all their F1s, excluding reciprocals and observed that seed vyield /plant was
significantly correlated with siliqgua number/plant and with primary and secondary branch
numbers, and that these three characters all had a high positive direct effect on seed yield.
A discriminate function using siliqua number per plant, primary branch numbers and seed
yield appeared the most effective for selection, giving expected genetic gains of 43.06 and

48.94% in the parental and F1 generations, respectively.

2.2.2 Primary branches/plant

The yield contributing characters such as number of primary, secondary and tertiary
branches are important determinant of the seed yield of rape seed and mustard. Varieties
among Brassica species showed a marked variation in the arrangement of the branches

and their number per plant.

Campbell and Kondra (1978) reported that number of branches/plant played a significant

role in the seed production.

Shamsuddin and Rahman (1977) and Mondal et al. (1992) found the differences in branch

number/plant were identical to be due to varietals behavior.
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Hussain et al. (1996) stated that the varieties were statistically different with respect to
number of primary branches. The maximum number of primary branches was recorded in

the Hyola-401(5.0) and the minimum number was recorded in Semu-249/84.

BARI (2000) found that the number of primary branches/plant was higher (4.02) in the
variety SS-75 and lower (2.1) in the variety BARI Sharisa-5 under poor management
under medium management, the higher number of primary branches/plant was found in
BARI Sharisha-6 (5.5) and lower in BARI Sharisa-8 under higher management. The
highest number of primary branches /plant was with BARI Sharisha-6 (5.9) and lower
(3.0) with Nap-248.

Jahan and Zakaria (1997) found that the local varieties Tori-7 and Sampad produce the
highest number of primary branches / plant (4.07) which were at par with BLN-900. The
minimum primary branches/plant (2.90) was found in Jatarai which was identical to those
found in Hyola-40 and BARI sharisa-8.

Singh et al. (1969) studied 30 cultivars of Brassica spp. And showed that seed yield was

positively correlated with number of primary, secondary and tertiary branches.

Mehrotra et al. (1976) reported in Brassica cultivars that the number of primary and

secondary branches had positive association with seed yield.

Singh and Singh (1987) observed that higher seed yield was positively correlated with

primary and secondary branches and pods/plant.

Tomar and Namedo (1989) concluded a study on B. campestris var.Toria and found that
when plant was maintained 22.2 plants per meter that increased the number of primary and

secondary branches/plant.

Ghosh and Chatterjee (1988b) conducted a field experiment at Kalyani in the winter
season of 1983-84 to study the contribution to seed production of effective primary
branches of 8 different elite CV. When sown on three different dates , the number of nodes
on the main stem and the numbers of inflorescences bearing primary secondary and
tertiary branches was significantly reduced due to delay in sowing , The 2" and 4"
primary branches (arising from apical side of the main stem) contributed most to seed
yield . The test weights of seeds per effective primary branch were reduced successfully
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lower down the main stem. The number of siliqua, the number of effective secondary
branches and the total seed weight were higher on the 2™ and 4" primary branches than on

others in all cases.

The increase in the growth characters such as plant height, number of branches per plant
might be ascribed to the functional role of nitrogen in the plant body. The chief function of
N is cell multiplication, cell elongation and tissue differentiation. With adequate supply of
N, the plants grow taller, produced more functional leaves with higher chlorophyll
content. Thus photosynthesizing area might have increased resulting in greater production
of dry matter per plant. These findings confirm the observations of Kumar and Gangwar
(1985), Tomar and Mishra (1991) and Upasani and Sharma (1986).

2.2.3 Number of siliqua per plant

Hossen (2005) conducetd an experiment on mustard in Sher-e-Bangla Agricultural
University farm, October 2004 to February 2005 to test the performance of different
varieties viz. BARI Sarisha-8, BARI Sarisha-9 and Tori-7. He reported that BARI Sarisha-
8 produced higher siliqua than BARI Sarisha-9 and Tori-7.

The shortest siliqua length (4.62cm) was found in the hybrid Semu-2was observed by
Lebowitz (1989) and Olsson (1990).

Mondal et al. (1992) stated that maximum number of siliqua per plant was in the variety J-
5004 which was identical with the variety Tori-7. The lowest number of siliqua per plant
(45.9) was found in the variety SS-75.

Jahan and Zakaria (1997) reported that the highest number of siliqua/plant recorded in
BLN-900(130.9) was identical with that observed in BARI Sharisha 6 (126.3). Tori-7 had

the lowest (46.3) number of siliqua per plant.

Hussain et al. (1996) showed that there was a marked statistical variation in number of
siliqua/plant. They observed that BLN-900 had the highest number of siliqua per plant
(187.3) and the lowest in Semu 249/84(150.4).

Yadav et al. (1978) suggested that for ensuring high yield in B. juncea the plant type

should have more number of siliqua per plant (100-125).
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2.2.4 Length of siliqua

The shortest pod length (4.62 cm) was found in the hybrid Semu-249/84 which was
identical to those of Semu-DNK_89/218, AGH-7 and Tori-7. The longest pod (8.07 cm)
was found in BLN-900and Hyola-401 (Jahan and Zakaria, 1997).

Masood et al. (1999) found significant genetic variation in pod length among seven
genotypes of B. campestris and a cultivar of B. napus. Similar result for pod length was
observed by Lebowitz (1989) and Olsson (1990).

Gangasaran et al. (1981) revealed that siliqgua weight significantly influenced the seed
yield whereas siliqua length and siliqua diameter had a marginal effect. They further
noticed that siliqua length and number served as the most reliable index of selection for

yield improvement in brown sarson (B. campestris var. sarson ).

Hussain et al. (1996) stated that the varieties differed significantly in respect of siliqua
length. The longer siliqua (7.75 cm) was found in the hybrid BLN-900 which was
identical to Hyola-101, Sampad, BARI Sharisa-6 and Hyola-512.

2.2.5 Thousand Seed weight

Singh et al. (2002) reported that 1000-seed weight ranged between 2.36 and 4.20gm in F;
2.36 and 4.20 in F, population. Significant genetic variations were observed among a
large number of strains of B. campestris , B. napus and B. juncea ( (Singh, 1996;
(Choudhury et al. 1986 ; Jain et al. 1988; Yin 1989; Lebowitz 1989; Biswas 1989;
Andrahennadi et al. 1991; Yadav et al. 1993; Kudla 1993; Kumar and Singh 1994; and
Hossain et al. 1998.

Mondal and Wahab (2001) described that weight of 1000-seeds varied from variety to
variety and species to species. They found 1000-seeds weight 2.50-2.60 gm in case of

improved Tori-7 (B. campestris) and 1.50- 7.80 gm in case of Rai-5 (B. juncea).

Karim et al. (2000) stated that varieties showed significant variation in the weight of
1000-seeds. They found higher weight of 1000-seed in J-3023 (3.43 gm), J-3018 (3.42
gm) and J-4008 (3.50 gm).
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Hussain et al. (1998) observed significant variation in case of 1000-seed weight as
influenced by different varieties. They found Hyola-101 had the highest 1000-seed weight
(3.4gm) and the lowest 1000-seed weight was recorded in Tori-7 (2.10 gm).

BARI (2001) found significant variation in 1000-seed weight of rapeseed and mustard in
different variety and the highest weight of 1000-seed was observed in variety Jamalpur-1
and lowest on BARI Sharisa-10.

Kumar et al. (2000) studied on different induced quantitative characters in 23 and 13
mutants of Indian mustard cultivars Varuna and BR-40, respectively and found high

coefficient of variation in yield/plant, pods/plant and branches/plant.

2.2.6 Seed yield

Seed vyield of rapes and mustard differed widely from species to species as well as from
variety of (Chauhan and Bhargava, (1984), Zaman et al; 1991 and Chakraborty et al.;
1991.

Rahman (2002) stated that yield variation existed among the varieties whereas the highest
yield was observed in BARI Sarisha-7, BARI Sarisha-8 and BARI Sarisha-11 (2.00-2.50 t
ha™) and the yield was in variety Torio-7 (0.95-1.10 t ha™).

BARI (2001) observed that seed yield and other yield contributing charecters significantly

varied among the varieties.

Mondal (1995) reported that after continuous efforts plant breeders of Oilseed Research
Centre, BARI have developed several short duration genotypes of B. Napus with high
yield potential. The genotype, Nap-3 is one of these genotypes (Biswas and Zaman (1990)
which is under active consideration for recommendation as a variety. It is likely to be a

good variety for Bangladesh, but it has a problem of high shattering habit.

Zaman et al. (1991) reported that seed yields of rape and mustard are different in different

varieties. Chakrabarty et al. (1991) stated that seed yield varied from species to species.

Mendham et al. (1990) showed that seed yield was dissimilar due to varietals difference in
species of B. Napus. Similar findings were noticed by Chay and Thurling (1989), Sharaan

and Gowad (1986).
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Malik (1989) observed that B. Carinata produced 49% higher yield than each of B. Juncea

and B.campestries.

Uddin et al. (1987) reported that there was a significant yield difference among the
varieties of rapes and mustard with the same species. Shamsuddin and Rahman (1977)

found that yields were different among the varieties within the same species.

Monir and McNeily (1987) reported that there was no significant yield difference between

cultivars of B. Napus.

Cheema et al. (2001) observed that the higher number of siliqua per plant, number of

seeds per siliqua and thousand-seed weight produced maximum yield (1.7-1.8 t ha™).

Rahman and Das (1991) reported that several mutants of B. juncea, gave 8-13% higher
seed yield than the mother and 39-43% higher seed yield than the recommended variety,
Rai-5.

A significant difference in seed yield existed due to global effects. In the temperate region
like England, Netherlands etc. long duration rapes of 12 months produced seed yield of
5.0 t ha™. Whereas in Bangladesh a rapeseed cultivar of 70 days duration gave very low
yield of only 10.0 t ha™* (FAO, 1998; Khaleque, 1985).

Halva et al. (1986) reported that seed yield of mustard varied widely among the species
but the variation was little within the species. They observed that seven varieties of
Sinapis alba, eight varieties B. juncea and one variety of B. nigra produced an average
yield of 2.2, 1.6 and 0.70 t ha™* respectively. Similar result was obtained by Malik (1989)
with B. carinata which produced 49% higher yield than each of B. juncea and B.

campestris.

2.2.7 Stover yield

BARI (2000) reported that in case of poor management Isd-local gave the highest stover
yield (3779 kg ha™) and lowest yield (1295 kg ha™) was found in Nap-248. In case of
medium management highest weight (6223.3 kg ha ™) was in the same variety and lowest

(3702.3 kg ha™) from pt-303 under high management conditions. The highest stover yield,
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6400 kg ha™ was obtained from the variety Rai-5 and lowest stover yield 4413.3 kg ha™

was obtained from Tori-7.

Hossen (2005) reported that stover yield was significantly influenced by variety. The

lowest stover yield was obtained from Tori-7.

2.2.8 Biological yield
Mendham et al. (1990) showed that vernalization and photoperiod appear to affect the rate
of development to flowering in a quantitative and additive fashion in all cultivars, which

helped to biological yield.

2.2.9 Harvest index

Robertson et al. (2004) stated that Indian mustard had a lower harvest index.

Islam et al. (1994) showed that varieties had significant effect on harvest index (%) of

mustard.

Mendham et al. (1981) stated that a low harvest index of rapeseed might be due to
excessive pod and seed losses during flowering. In brassica species harvest index is

strongly influenced by environment (Thurling 1974b).

Hossen (2005) conducetd an experiment on mustard in Sher-e-Bangla Agricultural
University farm, October 2004 to February 2005 to test the performance of different
sowing time (October 20 to December 4) and different varieties viz. BARI Sarisha-8,
BARI Sarisha-9 and Tori-7. He observed that BARI Sarisha-8 produced higher siliugua in

early sowing.

2.3 Effect of inflorescence cutting on different crop characters

Plants have a balanced and definite relationship among its organs to maintain and
complete it life cycle and all the related physiological and biochemical processes that need
to be complete the life cycle. This relationship can be manipulated for achieving higher
yields. Yields of plants depend on the source-sink relationship. In source limited plants,
the yield can be increased by increasing the supply of photosynthates in the sink either

removing the extra sink or increasing the activity/capacity of source (Wang, 1997) while
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in the sink limited plants, the yield can be increased by either removing the extra source or
increasing the area of sink. All of these phenomena can be manipulated either by changing

genetic makeup of the plants or by adopting proper agronomic means (Li, 2005).

Increasing the crop yield through removing the extra portion of an organ has been
manifested by many scientists in different crops (Khan and Ahsan, 2000). Leaf removal in
many plants increased yields through increasing reproductive buds and diverting

photosynthates to the developing reproductive structure (Tadesse, 2012).

Effects of defoliation on the grain yield of corn have been well documented in numerous
research studies (Hicks et. al., 1977; Singh, 1975; Tollenaar, 1978 and Thomson, 2003).
Khan and Ahsan (2000) working on B. Juncea showed that eliminating the cost of

maintaining senescing leaves by leaf removal might lead to increased plant yield.

Hortensteiner and Felller (2002), Khan et al. (2007) showed that defoliation of older and
senescing leaves allowed the growth of functional and efficient leaves. This increased the
photosynthetic potential of remaining leaves and leads to enhance biomass accumulation

and seed yield.

Reduction in corn yield has been shown to be directly proportional to the percentage leaf
area destroyed (Hicks and Nelson, 1977). The degree of yield loss caused by defoliation is
also dependent on the growth stage when defoliation occurs with yield losses greatest
during the late vegetative and reproductive stages (Singh, 1975 and Thomson, 2003).
Defoliation may affect the “source-sink balance” and kernel weight of corn (Singh, 1975
and Tollenaar, 1978).

Halbrecq and Ledent (2001) demonstrated that small limitations of assimilates supplied by
the defoliation of the leaves subtending the inflorescences seemed not to be an important

factor in the regulation of buckwheat seed setting.

Bud removal in soybean resulted in an increase in the number of branches but there was

no difference in total area and dry weight of the leaves (Hong et al. 1987).

Source reduction by partial defoliation increased leaf net photosynthetic rate and sink
reduction decreased net photosynthetic rate of irrigated wheat. The source reduction

decreased the partitioning of photosynthates into the upper parts of plant. Very little
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effects of sink reduction on the photosynthates occurred in rainfed wheat. It was showed
that grain sink size was not a factor limiting the production of photosynthates, but
controlled the partitioning of photosynthates. Sink reduction decreased photosynthate
translocation into grains and increased it into upper parts of rainfed wheat plant (Wang,
1977).

Defoliation at tasseling and during grain fills, especially 100% leaf removal, reduced
kernel size (Tollenaar, 1978 and Hicks, 1977). Post anthesis defoliation reduced rate of
dry matter accumulation within 20 d after defoliation occurred and complete defoliation
rate of grain fill within 10 days (5). Based on black layer development, post anthesis
defoliation accelerated maturity. Therefore post anthesis defoliation reduces kernel size by
decreasing both the rate of dry matter accumulation and the duration of grain fill.
Defoliation after tasseling reduced test weight (Hicks and Nelson, 1977). Test weight was
not affected when corn plants were defoliated either 50 or 100% prior to tasseling.

Defoliation during grain fill increases stalk rot that can lead to greater stalk lodging.

Leaf destruction at or before the V4/V5 stages has been associated with delays in crop
maturity and higher grain moisture at harvest. Defoliation at tasseling and during grain fill,
especially during the early kernel development stages, can accelerate crop maturity and
result in lower est weight. Severe leaf loss during grain fill affects the nutritional value of

corn by changing the chemical composition of the kernels. (Thomison and Geyer, 2006).

Defoliation of corn during vegetative development (approx. V12) by hail and wind.
Although such defoliation often results in yield loss, effects of this injury on stalk and
grain quality are usually negligible. Defoliation of corn during grain fill (approximately
R3-R4 ) caused by hail and wind. In addition to reducing grain yields by 40% or more,
such defoliation injury may predispose corn to stalk rots that result in greater stalk
lodging. This injury may also reduce test weight, hasten maturity, and alter kernel
chemical composition (e.g. increase protein and reduce oil content). (Thomison and
Geyer, 2006).

A field study to assess the effects of sowing time and leaf cuttings on the yield and quality
of palak (Beta vulgaris L. var bengalensis) seed was carried out at Vegetable Research

Farm of Punjab Agricultural University, Ludhiana during 2009-10 and 2010-11. The
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experiment was laid out in a split plot design with sowing time as main plot and cuttings
as sub- plot treatment. The results revealed that crop sown in October with one cutting had
maximum seed yield (27.83 q ha™*), 100 seed weight (1.4 g), germination (80.33%), seed
vigour index-1 and vigour index-Il, which was statistically at par with two cuttings but
significantly higher than the November sown crop. Late sown crop coupled with more
cuttings though increased the number of branches plant™ and total green leaf yield but the
seed yield and quality in terms of germination, seedling dry weight and vigour indices |
and Il was considerably reduced due to less absorption and storage of photosynthates.
Thus, the crop sown in October cut once or twice besides giving greener leaf yield

produced maximum seed yield and better quality seed in palak (Singh, 2013).

A study was made on Ethiopian mustard (Brassica carinata) to evaluate the effect of seed
rate and leaf topping in Ethiopia at Adet experimental station and on farmers’ fields, for
two consecutive years (2005-2006). Four topping treatments (no topping, topping at 20, 30
and 40 days-after emergence) and four seed rates (4, 6, 8, and 10 kg/ha) were tested.
Results showed that leaf topping caused reduction in thousand seeds weight, seed and oil
yield as compared to non-topping. From the experiment it was concluded that if the
objective of the Ethiopian mustard production is for higher oil production, it should be
planted at 8 kg ha™ seed rate and avoiding leaf topping practice. However, if the objective
of the production is for grain as well as leaf yields, planting it at a seed rate of 10 kg/ha

and topping it 40 days after emergence is the best-recommended practice. (Tadesse, 2012)

Effect of inflorescence removal on yield was examined in potato. It was stated that there
might have a relationships between fruit and vegetative growth with tuber yield. In the
study in 1987, flower removal significantly increased yield at irrigated and dry land sites
for the potato clone ND860-2. In 1988, flower removal did not significantly increase yield
in Norchip, ND2008-2 or ND860-2 planted under dryland conditions. Response to flower
removal appears to be dependent on environmental conditions (Jansky and Thomson,
2009).

Excision of the inflorescence resulted in greater proportions of assimilate being sent to all
other sinks. Loss of the vegetative apical shoot had a quite different effect in that greater

proportions of assimilate were exported only to the inflorescence. The complexity of
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source-sink relationships in indeterminate plant types showed simultaneous vegetative and
reproductive growth. It was suggested that inflorescence growth in monopodial orchids
such as Aranda was primarily source-limited although significant sink limitations for
assimilate gain by the inflorescence exist because of a modulating effect of the vegetative
apical shoot on inflorescence sink strength and the ability of source leaves to respond

positively to increased sink demand (Clifford et al. 1995).

Perk et al. (2003) evaluated the effect of inflorescence removal on the photosynthesis,
assimilation, and dry matter accumulation of buckwheat under both standard and increased
fertilization. They observed that when inflorescence was removed, both the stomatal
conduction and assimilation rate of most of the cultivar increased. The study also revealed
that removal of inflorescence significantly increased the fresh weight of both leaf and stem

under both standard and increased fertilization.

Partitioning of nutrients depends on the vegetative nature of the plants. In highly branched
species, most of the nutrients are used for vegetative growth and only small amount are
utilized for seed establishment (Kreft, 1986).

There is a very important relationship between flower initiation and the amount of
blossoming and setting of seed. Ruszkowski (1990) found that the phenomenon of
compensation and over compensation between the main stem and branches occurred only
when the inflorescences were removed from the main stem. This information could be a

clue for improving seed productivity of crops.

Effect of defoliation and depodding on yield was examined in soybean. It was stated that
soybean plant to first regulate sink size by changes in pod number per plant and this
changes occur at all main axis node. It was suggested that when the environmental

condition for seed filling improved then the seed size might be increased.

Decreasing sink demand by removing fruit generally reduced leaf photosynthetic rate in
many species, such as tomato (Lycopersicum esculentum Mill.) (Walker and Ho, 1977),
grape (Vitis vinifera L.) (Downton et al., 1987), kiwifruit (Actinidia deliciosa Liang et
Ferguson) (Buwalda and Smith, 1990), and Satsuma mandarin (Citrus unshiu Marc.)
(Iglesias et al., 2002). Similarly, in peach trees, the photosynthetic rate was greater for

leaves with a high crop load than a low crop load (Quilot et al., 2004). Li et al. (2005)
42



reported that fruit removal resulted in a 50% to 56% reduction in net photosynthetic rate in
‘Okubo’ peach and a 22% to 39% reduction in “Yanfeng 1’peach, compared with fruit-
bearing shoots. The responses of leaf photosynthetic rate to sink —source modification may
be due to differences in genotypic factors or developmental stage and the number of

removed fruit.

Alados et al. (1997) reported an enlargement of the stem, increase in leaf and flower
number, greater vegetative growth and inflorescence length in albaida (Anthylis cylisoides

L.) after 10 % and 50 % of leaf removal by clipping.

43



CHAPTER II

MATERIALS AND METHODS

3.1 Experimental site

The experiment was conducted at the Agronomy field of Sher-e-Bangla Agricultural
University, Dhaka-1207, during the period from November 2011 to February 2012. The
experimental field was located at 90°33 E longitude and 23°77 N latitude at a height of

8.2 meter above the sea level. The land was medium high and well drained.

3.2 Climate

The annual rainfall of the site was 1776 mm. The average maximum and minimum
temperature was 30.5°C and 21.9°C, respectively with the mean temperature of 26.2°%.
Temperature during cropping period range between 10°C to 31°C. The humidity varied
from 67% to 80%. The day length ranged between 10.5 to 11.0 hours only. The monthly
average rainfall, air temperature and relative humidity of the site during the experimental

work have been shown in Appendices.

3.3 Soil
The soil of the experimental site belongs to the agro-ecological region of “Madhupur
Tract” (AEZ No. 28). It was Deep Red Brown Terrace soil. The top soil is silty clay loam

in texture. Organic matter content is very low (0.78%) and soil pH varied from 5.4 - 5.6.

3.4 Experimental materials
The experiment was done with three mustard varieties namely Tori — 7, BARI Sarisha - 9
and BARI Sarisha — 15, which were collected from Bangladesh Agricultural Research

Institute, Joydevpur, Gazipur.

3.5 Experimental treatments

There were three treatment factors in this experiment, viz.
Factor A: sowing time
Factor B: variety

Factor C: Inflorescence top-cutting time.
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The sowing times were denoted as S; (01 November), S, (15 November) and S; (30
November). Varieties were V (Tori — 7), V, (BARI Sharisa — 9) and V3 (BARI Sharisa —
15). Cutting times were C, (control), C, (first cut) and C, (second cut). First cut (C;) was

shown in appendices (Plate 1-3).

Inflorescence top-cutting was done at times when no further flowers at the top seemed not
being converted into siliqua or the young siliqua were seemed not being filled. The cutting
time varied depending upon the developmental phase of each variety. Following table

shows the cutting time of the varieties.

Varieties First cutting (d) Second cutting (d)

V; (Tori = 7), 10 ™ December,11 17™ December,11

V, ( BARI Sharisa — 9) 10 ™ December,11 17" December,11
V3 ( BARI Sharisa — 15) 17" December,11 24" December,11

3.6 Experimental layout and design

The experiment was laid out in a split-split plot design with three replications. Sowing
time was given in the main plot; variety in sub plot and cutting was in sub-sub plot. Each
replication was divided into 9 equal plots randomly. Further each main plot was divided
into 3 sub plots. Thus the total plot number was 81. The size of each plot was 4m x2m.The
distance between two adjacent main plots was 0.5 m and distance between two

replications was 1.5 m.

3.7 Land preparation
The experimental field was ploughed with power tilier drawn rotovator. Subsequent
ploughing and cross ploughing was done followed by laddering to make the land level. All

weeds, stubbles and residues were removed from the field.

3.8 Fertilization
The experimental plots were fertilized with a recommended dose of 300, 180, 100, 180, 5
and 10 kg ha™ of N, P,0s, K,0, (ZnO) and Boric Acid respectively (BARI, 2002).During

final land preparation one half of the urea and total amount of other fertilizers were
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applied and incorporated into soil. Rest of the urea was top dressed on during second

irrigation at 30 days after sowing of each crop.

3.9 Sowing of seed
Seeds were sown in the field on 01 November, 2011 maintaining 30 cm row spacing in
each plot in case of first sowing. Second sowing was done 15 November and third sowing

was on 30 November. Sowing was done continuously in rows at a seed rate of 7.5 kg ha™.

3.10 Weeding and thinning

The experimental plots were found to be infested with different kinds of weeds, viz.,
Biskatali (Polygonium hydropiper L.), Bathua (Chenopodium album L.) and Ban sharisa
etc. Weeding was done two times manually with ‘nirani’. Thinning was done to
maintaining a constant plant population in each row. Finally plants were kept at 10 cm

distance in rows.

3.11 Irrigation

lirrigation was given as per requirement and done by check basin method.

3.12 Pest and disease management stage
The crop was sprayed with Dursban 50 w to prevent infestation of mustard saw fly at
vegetative stage. Malathion 60 EC also applied to prevent mustard aphids at siliqua

formation stage.

3.13 Harvesting and processing

At maturity when 80% of the siliqua turned straw yellowish in colour, the experimental
crop was harvested. Harvesting was done in the morning to avoid shattering. 1.0 m? (1.25
m X 0.8 m) were harvested from each plot and area converted to 1 m? Yield was
converted to kg ha'. The harvested plant from the center of each sub-sub plot were
bundled separately, tagged and brought to a clean cemented threshing floor. The crop was
sun dried by spreading them over the floor and seeds were separated from the siliqua by
beating the bundles with bamboo sticks. The seeds thus collected were dried in the sun for

reducing the moisture in the seed about 9% levels.
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3.14 Data collection

Three plants were taken randomly from each plot leaving the border plants for destructive

sampling. This sampling was done to record the following data.

Plant height (cm)

Number of primary inflorescence
Number of secondary inflorescence
Number of filled siliqua per plant
Number of unfilled siliqua per plant
Number of sterile siliqua per plant
Length of siliqua (cm)

Fresh weight of siliqua per plant (g)

© © N o O~ w D Re

Dry weight of chaff per plant (g)

10. Dry weight of seed per plant (g)

11. Dry weight of stem per plant (g)

12. Dry weight of inflorescence per plant (g)
13. Above ground total dry weight per plant (g)
14.1000 - seed weight

15. Fresh weight of flower (g)

16. Dry weight of flower (g)

17.Grain yield (kg ha™)

18. Stover yield (kg ha™)

19. Biological yield (kg ha™)

20. Harvest index (%)

3.15 Procedure for data collection
3.15.1 Plant height

The height of three plants was measured from ground level (stem base) to the tip of the

plant. Mean plant height was calculated and expressed in cm.

3.15.2 Number of inflorescence
The number of primary and secondary inflorescence of three plants at harvest were

counted and recorded. Average values of three plants were recorded.
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3.15.3 Number of siliqua per plant
Number of filled, unfilled and sterile siliqua was counted from three plants and divided by
three which indicated the number of filled siliqua per plant, number of unfilled siliqua per

plant and number of sterile siliqua per plant.

3.15.4 Length of siliqua
Three siliqua were collected from the inflorescence (top, mid and bottom) of each plant.

The length were measured .The average length of siliqua was recorded by three plants.

3.15.5 Fresh weight of siliqua per plant
Three siliqua were collected from inflorescence top, three from mid inflorescence and
three from bottom inflorescence of each plant. Then the weight was measured and average

weight of siliqua was recorded by three plants.

3.15.6 Dry weight of chaff per plant

Dry weight of chaff was measured and calculated and expressed in gram per plant.

3.15.7 Dry weight of seed per plant

Dry weight of seed was measured and calculated and expressed in gram per plant.

3.15.8 Dry weight of stem per plant

Dry weight of stem was measured and calculated and expressed in gram per plant.

3.15.9 Dry weight of inflorescence per plant

Dry weight of inflorescence was measured and calculated and expressed in gram per plant.

3.15.10 Aboveground total dry weight per plant

It was the sum of dry weight of stems, seeds, chaffs and inflorescence per plant.

3.15.11 1000-seed weight
From the seed stock of each plot, 1000-seed were randomly counted. Then the weight was

taken by digital balance. The 1000-seed weight was recorded in gram.

3.15.12 Fresh weight of flower
After top-cutting the inflorescence the flower were collected and taken weight by digital

balance immediately.
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3.15.13 Dry weight of flower
The fresh flower were collected and dried in the oven at 70% for 24 hrs. Then weights

were taken by digital balance.

3.15.14 Grain yield (kg ha™)
After threshing, cleaning and drying total grain yield from the harvested area (1m?) were

recorded and was converted to (kg ha™).

3.15.15 Stover yield (kg ha™)

After the separation of seeds from plant of harvested area, the straw and shell per plot was
dried separately and the weight was recorded. These were then converted into stover yield
(kg ha™).

3.15.16 Biological yield (kg ha™)

Biological yield (sun dried) is the summation of seed yield and stover yield per hectare.

3.15.17 Harvest index (%o)
Harvest index was calculated by the following formula.

Harvest index (%) = (Seed yield/ Biological yield) x100

3.16 Data analysis
The collected data were processed and analyzed using MSTAT —C package programme.

The means were computed and compared using DMRT test at 5% level of significance.
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CHAPTER IV
RESULTS AND DISCUSSION

4.1 Plant height

4.1.1 Effect of sowing time

Effect of sowing time was significant on plant height (Fig. 1). The significantly highest
plant height was with S, (109.61cm). The plant height of S; (97.18 cm) and that of S;
(96.16 cm) was identical but significantly lower than that of S,. From Figure 1 it was
revealed that delayed sowing lowered the plant height. The results are in agreement with
those of Pronay et al. (2011) and Mondal and Islam (1993) who stated that sowing in early
November gave the highest plant height compare to October and December. Shahidullah
et al. (1997) also reported the similar result. Mondal (1986) and Miani et al. (1964)
supported the result and said that too early and too late planting reduced the plant height of

mustard.

Majumder and Sandhu (1964), Saran and Giri (1987); and Mohammed et al. (1987)
partially supported the results of the present study and reported that early sowing was
recorded higher values of plant height. Kandil (1983), Ansari et al. (1990) and Angrej et

al. (2002) also found similar results.

But the result was in contradiction with the findings of Kolsarici and Er (1988) and BARI
(1992) who reported that change of sowing date did not significantly influenced the plant
height.
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Figure 1 Plant height of mustard as influenced by different sowing times (SE=1.77)

4.1.2 Effect of variety

Varietal effect was insignificant on plant height (Fig. 2). Though numerically higher plant
height was found in V, (102.77 cm) and lower in V3 (99.46 cm).
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Figure 2 Plant height of mustard as influenced by different variety (SE=1.33)



4.1.3 Effect of cutting

Effect of inflorescence top-cutting was insignificant on plant height (Fig. 3). Though
numerically higher plant height was found in C, (101.41 cm) and lower in C, (100.74 cm).
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Cutting

Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut,
Figure 3 Plant height of mustard as influenced by inflorescence top-cutting (SE=1.02)

4.1.4 Interaction effect of sowing time and variety

Significant variation was observed for plant height of mustard due to interaction effect of
sowing time and variety (Fig. 4).The highest plant height was with S,V; (113.03 cm)
which was statistically similar with S,V, (112.11 cm). The lowest plant height was with
S3V; (92.22 cm) which was statistically similar with S;V3; (94.74 cm). An intermediate
plant height value was observed with S,V; (103.70 cm) which was statistically similar
with S3V3 (99.92 cm), S;V, (99.89 cm), S;V; (96.92 cm) and S5V, (96.33 cm). This result

is supported by Hossen (2005) who reported that BARI Sharisa-9 showed the highest plant
height with 4 November sowing.
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Figure 4 Plant height of mustard as influenced by different sowing times and variety
(SE=2.30)

4.1.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on plant
height (Fig. 5). The significantly highest plant height was with S,C, (111.63 cm) which
was identical with S,Cy (110.22 cm) and S,C, (107.00 cm). The lowest plant height was
with S;C, (95.66 cm) which was again identical with S;C, (96.18 cm), S;C; (99.70 cm),
S3Cp (95.81 cm), S3C; (95.73 cm) and S;C, (96.92 cm).
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Figure 5 Plant height of mustard as influenced by different sowing times and

inflorescence top-cutting (SE=1.77)

4.1.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for plant height due to interaction effect of variety and
inflorescence top-cutting (Fig. 6). The highest plant height was with V,C, (105.11 cm) and
lowest plant height was with V5C, (98.51 cm). An intermediate plant height value was
observed with V,C; (101.92 cm) which was statistically similar with V,C, (101.29 cm),
V;Cy (100.52 cm), V;C; (101.07 cm), V;C, (100.59 cm), V3Cy (100.41 cm) and V3C,
(99.44 cm). Manipulation of dry matter transport was tried in albaida (Anthylis cylisoides
L.) by Alados et al. (1997). Although not similar plants when some leaves were removed
more current photosynthates were translocated towards stem resulting in the increased

plant height.
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Figure 6 Plant height of mustard as influenced by variety and inflorescence top-
cutting (SE=1.77)

4.1.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
plant height (Table 1). The highest plant height was with S,V;C, (116.55 cm) and lowest
plant height was S;V;C, (90.33 cm). The highest plant height was identical with S,V,C,
(114.667 cm), S,V1Cy (113.33 cm), S,V,Cy (11.77 cm) S,V,C; (109.22 cm), S,V,C;
(109.88 cm). The lowest plant height was identical with S;V,Cy (92.33 cm), S3V,Cg
(93.33 cm), S3V,C; (95.33 cm), S3V1Cq (94.00 cm), S;V5C, (91.87 cm), S;V;C,y (94.22
cm), S;V.C, (94.89 cm), S;V,Cqy (98.77 cm), S;V3Cqy (95.55 cm), S;V3C, (96.89 cm),
S3V,C, (100.33 cm), S3V3Cy (100.11 cm), S3V3Cy (99.55 cm), S3VsC, (100.11 cm),
S,;V,C, (100.55 cm), S;V,C, (100.33 cm).The intermediate plant height was observed with
S,V3Cq (105.56 ¢cm) which was identical with S,V3C, (103.6 6¢cm), S,V5C; (101.89 cm),
S,;V:C, (101.66 cm).
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Table 1 Interaction effect of sowing time, variety and inflorescence top -cutting on

plant height of mustard

Treatments” ‘ Plant height (cm) ‘
SxVxC | |
SV, Co | 94.22 g-i |
AV | 101.66 e-h |
S,ViC, | 94.89 g-i |
S,V,Co | 98.77 f-i |
S,V,Cy | 100.55 e-i |
S,V,C, | 100.33 e-i |
S.VsCy | 95,55 f-i |
S1VsCy | 96.89 f-i |
S,V;C, | 91.87 hi |
S,V,Co | 113.33 a-c |
S,V,C, | 109.22 a-e |
S,V;C, | 116.55 a |
S,V,Co | 111.77 a-d |
S,V,C, | 109.88 a-e |
S,V,.C, | 114.66 ab |
S,V;Co | 105.56 b-f |
S,V5Cy | 101.89 d-h |
S,V;C, | 103.66 c-g |
S5V, Co | 94.00 g-i |
S;ViCy | 92.33 hi |
SAAL | 90.33 i |
S5V,Cy | 93.34 g-i |
SsV,Cy | 95.33 f-i |
S5V,C, | 100.33 e-i |
S;V;Co | 100.11 e-i |
S5V3Cy | 99.55 e-i |
S5V5C, | 100.11 e-i |
SE | 3.07 |
CcV | 5.27 |

S; = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Cy = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.2 Number of inflorescence per plant

4.2.1 Effect of sowing time

Effect of sowing time was significant on the number of inflorescence (Fig. 7). The
significantly highest number of primary inflorescence was with S; (6.32) and lowest
number of primary inflorescence was with S; (4.67). The number of primary inflorescence
of S, (5.92) and that of S; was identical. The significantly highest number of secondary
inflorescence was with S, (3.54) which were statistically similar with S; (3.41). The
lowest number of secondary inflorescence was with S; (2.00). The results are in agreement
with those of Thurling (1974) who observed a marked effect on branches by variation in
sowing dates. Islam et al. (1994), Ali et al. (1985) and Maini et al. (1964) also reported
that delay in sowing suppressed the number of primary branches. Angrej et al. (2002) also
supported and reported that primary and secondary branches per plant were obtained when
the crop was sown in between 10 to 30 October. Ghosh and Chatterjee (1988) also

reported that delay of sowing reduced the number of primary and secondary branches.

B Primary inflorescence

M Secondary inflorescence

Number of inflorescence/plant

S1 S2 S3

Sowing time

S; =01 November, S, =15 November, S;= 30 November

Figure 7 Number of inflorescence of mustard as influenced by different sowing times
(SE=0.50, 0.43 respectively)
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4.2.2 Effect of variety
Effect of variety was insignificant on the number of primary inflorescence (Fig. 8). The

higher number of primary inflorescence was found in V; (5.99) and lower in V3 (5.26).

Significant variation was also observed for the number of secondary inflorescence (Fig. 8).
The highest number of secondary inflorescence was with V; (4.63) and lowest number of
secondary inflorescence was with V3 (0.53). Intermediate value of secondary inflorescence
was observed with V, (3.80).

The results are in agreement with those of Jahan and Zakaria (1997) who observed and

reported that Tori-7 produce the highest number of primary branches / plant.

® Primary inflorescence
m Secondary inflorescence

/" S

Number of inflorescence/plant
o B, N W N~ U1 O N

V1 V2 V3
Variety

V, = Tori-7, V,= BARI Sarisha-9, V;= BARI Sarisha-15

Figure 8 Number of inflorescence of mustard as influenced by different varieties
(SE=0.43, 0.33 respectively)

4.2.3 Effect of inflorescence top-cutting

Insignificant variation observed for the number of primary and secondary inflorescence of
mustard due to inflorescence top-cutting (Fig. 9). The higher number of primary
inflorescence was found in C; (5.82) and lower in Cq (5.47) while numerically higher

number of secondary inflorescence was found in C; (3.33) and lower in C, (2.63).
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Figure 9 Number of inflorescence of mustard as influenced by different inflorescence

top-cutting (SE=0.36, 0.40 respectively)

4.2.4 Interaction effect of sowing time and variety

Interaction effect of sowing time and variety was significant on number of inflorescence
(Fig. 10). The significantly highest number of primary inflorescence was with S;V, (7.15)
and lowest was S3V;(4.16). The highest value was identical with S;V,, S;V3, S,V4, S,V,,
S,V3.The number of primary inflorescence S;V; (4.88) and that of S;V, (4.98) was
identical and significantly lower than that of S;V;. The highest number of secondary
inflorescence was with S,V; (5.87) which was statistically similar with S;V; (5.41) and
SV, (4.81). The lowest number of secondary inflorescence was S;V; (0) which was
statistically similar to S,V; (0.64), S;V3 (0.94).The intermediate number of secondary
inflorescence of S,V,, S;3V; and S;V, which were significantly lower than that of S,V;.
The results are in partial agreement with those of Hossen (2005) who observed and
reported that early sowing with BARI Sharisa-9 produced highest number of primary

branches.
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Figure 10 Number of inflorescence of mustard as influenced by different sowing time

and variety (SE=0.70, 0.58 respectively)

4.2.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on number
of inflorescence (Fig. 11). The highest number of primary inflorescence was with S;C,
(6.67), S;C, (6.33) and S,C, (6.50) which was statistically similar with S;C, (5.97), S,Cy
(5.82) and S,C, (5.43). The lowest number of primary inflorescence was with S;C; and
S3Co (4.62) which were statistically similar with S;C, (4.78). The highest number of
secondary inflorescence was with S,C; (4.64) which were statistically similar with S,C;,
S:C, and S,C,. The significantly lowest number of secondary inflorescence was with S3;Cy
(1.76) which was statistically similar with S;C,, S5C,, S,C, and  S,C,.
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first cut

Figure 11 Number of inflorescence of mustard as influenced by different sowing time

and inflorescence top-cutting (SE=0.63, 0.70 respectively)

4.2.6 Interaction effect of variety and inflorescence top-cutting

Interaction effect of variety and inflorescence top-cutting on primary inflorescence was
insignificant (Fig. 12). Significantly higher number of primary inflorescence was found in
V,C, (6.38) and it was lowest in V5C, (5.03).

Significant variation was observed for secondary inflorescence due to interaction effect of
variety and inflorescence top-cutting. The significantly highest number of secondary
inflorescence was with V,C; (5.17) which were identical with V,C,, V,Cq, V,C, and V,C,.
The lowest number of secondary inflorescence was with V3C, (0.09) which was identical
with V3Cy, V3Cy. The intermediate number of secondary inflorescence was with V,Cq
(3.20).
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first cut

Figure 12 Number of inflorescence of mustard as influenced by different variety and

inflorescence top-cutting (SE=0.63, 0.70 respectively)

4.2.7 Interaction effect of sowing time, variety and inflorescence top-cutting

Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
number of inflorescence (Table 2). The significantly highest number of primary
inflorescence was with S;V;C, (7.80) which was statistically similar with S;V,Cq, S;V;C,,
S1V2Co, S1V2Ci, S1VoCo S1V3C0,S1V3Ci,S1VsCo, SViCi, SVICo, SVCo, SpVCy,
S,V3Co, SpV3Cy, S,V3C,, S3V41Cy, S3V,Co. The lowest number of primary inflorescence
was with S3V3C, (4.04) which was statistically similar with S3V3Cy, S3V,C,, S3V,LCy,
S3V1Cy, S3V;1Co. Intermediate number of primary inflorescence were with S,V;,C, (5.27)
and S,V,C, (4.98) and were significantly lower than that of S;V,C,. The significantly
highest number of secondary inflorescence was with S,V,C, (7.59) which were
statistically similar with S;V,C,, S;V,C, and S,V;Cy. The lowest number of secondary
inflorescence were with S;V3C, (0.00), S;V3C; (0.00), S;V3C, (0.00) which were
statistically similar with S3V3C,, S3V3Ci, S3V3Co, S3V,Co, S3ViCy, S3V1Co, S,ViCo,
S,V3Cy and S,V3Co. Intermediate numbers of secondary inflorescence were S;V,C,,
S1V,Co, S1VoCy, SpViCy, SpVoCo, SaVoCh, SHVHLCo,, S3ViC,, S3V,Ch and S3V,C, which

were significantly lower than S,V,C;.
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Table 2 Interaction effect of sowing time, variety and inflorescence top-cutting on the
Number of inflorescence of mustard

‘ Treatments ‘ Primary inflorescence ‘ Secondary inflorescence
| SXVXC | |

L S ViGCy | 6.28 a-d | 4.26 b-f
L SVICy | 7.36 ab | 5.49 a-c
. SViG, | 7.80 a | 6.50 ab
L S,V,Co | 5.77 a-d | 4.40b-e
| S,V,Cy | 5.70 a-d | 4,55 b-e
. S,V.C, | 6.64 a-c | 5.49 a-c
| SViGCo | 5.85 a-d | 0.00 k

L S1ViCy | 5.92 a-d | 0.00 k

| S,VsC, | 5.56 a-d | 0.00 k

. S,ViCy | 5.27 b-d | 5.63 a-c
AR | 6.64 a-c | 7.95a

| S,ViC, | 5.84 a-d | 4.04 b-f
| S,V,Co | 6.21 a-d | 3.54 c-h
L SVLCy | 6.79 a-C | 4.84 b-d
L SYVLG, | 4.98 b-d | 3.97 b-f
| S,ViCy | 5.99 a-d | 0.72 i-k
| S,ViCy | 6.06 a-d | 1.15 g-k
L SVLG, | 5.49 a-d | 0.07 jk
| SViGCo | 4.33 cd | 1.95 e-k
| SViCy | 4.84 cd | 2.09 e-k
| S3ViG, | 5.49 a-d | 3.75 ¢c-g
| S3V,Co | 5.41 a-d | 1.66 f-k
| SaV,Cy | 4.69 cd | 3.03 C-i
L S3VLG | 4.84 cd | 2.74 d-j
| S3VsCy | 4.11d | 1.66 f-k
- AVA | 4.33 cd | 0.94 h-k
| SaVsC, | 4.04 d | 0.21 jk
| SE | 1.10 | 1.22

| Y | 21.99 | 46.15

"S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V/; = BARI Sarisha-15
Cy = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

63



4.3 Number of siliqua per plant of mustard

4.3.1 Effect of sowing time

Effect of sowing time was significant on the number of filled siliqua (Fig. 13). The
significantly highest number of filled siliqua was recorded in S, (120.77) which were
identical with S; (119.46). The significantly lowest number of filled siliqua was with S;
(87.56).

Insignificant variation was observed for number of unfilled siliqua due to sowing time
(Fig. 13).

Sterile siliqua had significant variation due to sowing time (Fig. 13). The significantly
highest number of sterile siliqua was with S, (10.32) which were statistically similar with

S1(9.96). The significantly lowest number of sterile siliqua was with Sz (4.15).

The findings was in conformity with the findings of Scott et al. (1973), Thurling (1974) ,
Rahman et al. (1988), Mendham et al. (1981) and Uddin et al. (1986) who stated that

delay sowing decrease the number of siliqua per plant.

m Filled siliqua
m Unfilled siliqua
Sterile siliqua

Number of siliqua/plant

J‘r‘)

Sl S2 S3

Sowing time

S; =01 November, S, =15 November, S;= 30 November

Figure 13 Number of siliqua of mustard as influenced by sowing times (SE=NS, NS

and 0.99 respectively)
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4.3.2 Effect of variety

Varietal effect was significant on the number of filled, unfilled and sterile siliqua (Fig.
14). Filled siliqua was highest in V; (130.36) and lowest in V3 (68.31). On the other hand,
unfilled siliqua and sterile siliqua were highest in V, (11.65 and 9.79 respectively) and
lowest in V3 (4.15 and 5.83 respectively). Hossen (2005), Mondal et al. (1992), Jahan and
Zakaria (1997) and Hussain et al. (1996) reported that significant variation was found in

number of siliqua per plant in different mustard varieties.

140 -
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60 -
40 -
20 -

m Filled siliqua
m Unfilled siliqua
Sterile siliqua

Number of siliqua/plant

V1 V2 V3
Variety

V, = Tori-7, V,= BARI Sarisha-9, V;= BARI Sarisha-15

Figure 14 Number of siliqua of mustard as influenced by variety (SE=10.98, 1.84 and
8.97 respectively)

4.3.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on the number of filled and unfilled
siliqua (Fig. 15).The highest number of filled and unfilled siliqua were recorded in C,
(113.58) and Cq (10.61) respectively while lowest number of filled and unfilled siliqua
were recorded in Cy (105.55) and C, (6.82) respectively.

Number of sterile siliqua differed significantly due to various cutting treatments (Fig. 15).
The significantly highest number of sterile siliqua was recorded in C, (9.74) and it was
lowest in C, (6.86).
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Figure 15 Number of siliqua of mustard as influenced by different cuttings (SE=NS,
NS and 1.30 respectively)

4.3.4 Interaction effect of sowing time and variety

Significant variation was observed for number of filled, unfilled and sterile siliqua of
mustard due to interaction effect of sowing time and variety (Fig. 16) .The highest number
of filled siliqgua was with S,V, (149.16) which was closely followed by S,V; (144.90),
S;V: (140.47) and SV, (137.17) and lowest number of filled siliqgua was with S3V;
(55.95). S,V3 (68.25) also showed lower value which was statistically similar with S;V;
(80.74). The intermediate number of filled siliqua was observed with S;V; (105.73), S5V,
(101.02).

The highest number of unfilled siliqua was with S;V; (14.30) which was closely followed
by S;V, (12.16), S,V, (12.06) and S3V; (11.72) and lowest number of unfilled siliqua was
with S;V; (1.54). S;V3 (5.35) also showed lower value which was statistically similar with
S,V3 (5.56).

The highest number of sterile siliqua was with S,V, (12.32) which was statistically similar
with S;V; (11.83), which was closely followed by S,V; (10.81) and S;V, (9.89) and

lowest number of sterile siliqua was with S;V3 (1.52).

The result was in contradiction with the findings of Hoseen (2005) who reported that

BARI Sarisha-8 with early sowing produced higher number of siliqua.
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Figure 16 Number of siliqua of mustard as influenced by the interactions of sowing

times and varieties (SE=19.01, 3.19 and 1.30 respectively)

4.3.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on number
of filled and sterile siliqgua of mustard while number of unfilled siliqua showed no
significant variation (Fig. 17). The highest number of filled siliqua was with S;C; (125.26)
and S;C, (124.44) which were statistically similar with S,C, (121.57), S,C, (120.85) and
S,Cp (111.89) and lowest number of filled siliqua was with S3C; (79.18). S;C, (88.06) also

showed lower values.

The highest number of unfilled siliqua was with S;C, (11.27) which was closely followed
by S;Cy (10.52) and lowest number of unfilled siliqua was with S,C, (6.21). S,C, (6.67)

also showed lower value.

The highest number of sterile siliqua was with S;C, (11.93) which was statistically similar
with S;C; (11.63) and S,C, (11.10) and was closely followed by S,C, (9.24), S,C, (10.62)
and lowest number of filled siliqua was with S;C; (2.62) which was statistically similar
with S3C, (3.63).
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Figure 17 Number of siliqua of mustard as influenced by the interactions of sowing
times and cuttings (SE=13.51, 3.37 and 2.25 respectively)

4.3.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for filled, unfilled and sterile siliqua of mustard due to
interaction effect of variety and inflorescence top-cutting (Fig. 18). The highest number of
filled siliqua was with V,C, (140.45) which was statistically similar with V,C, (134.50),
V,C; (134.21), V,Cy (131.11) and lowest was with V5C, (65.79) which was statistically
similar with VCy (69.09), V5C; (70.06). The intermediate number of filled siliqua was
observed with V,C; (121.74) which was statistically similar with V,C, (116.45).

The highest number of unfilled siliqua was with V;C, (13.87) which was statistically
similar with V,C, (13.34), V,C, (12.87), V.Cqy (11.51) and lowest was with V5C; (2.48)
which was statistically similar with V5;C, (2.96). The intermediate number of unfilled
siliqua was observed with V,C; (9.13) which was statistically similar with V,C, (8.86) and
V3Co (7.01).

The highest number of sterile siliqua was with V,C, (12.98) and lowest was with V;C,
(3.56)
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Figure 18 Number of siliqua of mustard as influenced by the interactions of varieties

and inflorescence top-cuttings (SE=13.51, 3.37 and 2.25 respectively)

4.3.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant for
filled, unfilled and sterile siliqua of mustard (Table 3). The highest number of filled siliqua
was with S,V,C; (165.17) and lowest number of filled siliqua was found in S;V3C,
(49.76) which was statistically similar with S3V3C; (51.71). The highest number of filled
siliqua was followed by S,V,C, (161.78), S,V,C, (155.85), S;V,C, (147.69), S,V.C,
(150.58), S;V.C, (146.68), S3V,C, (142.56). On the other hand, the number of filled
siliqua was also lower in S;3V3Cy (66.37), S,V5Cy (66.37), S,V5C, (68.68), S,V3C, (69.69),
S1V3Cy (74.53).The intermediate number of filled siligua was observed with S,V,Cq
(137.44) which was identical with S;V,C; (136.43), S,V,C, (132.09).

The highest number of unfilled siliqua was with S;V;C, and S;V,C, (both gave 17.33) and
lowest number of unfilled siliqgua was found in S;V5C, (1.22) which was statistically
similar with S;V3C; (1.37), S;V3Cq (2.02), S3V5Cy (2.24), S3V3C, (3.32) and S,V3C,
(3.82).

The highest number of sterile siliqgua was with S;V;C; (17.26) which was followed by
S:1V3Cy (14.81) and lowest number of sterile siliqua was found in S3V3Cq (1.15) which
was statistically similar with S3V5C, (1.66) and S3V5C, (1.73).
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Table 3 Effect of interaction of sowing time, variety and inflorescence top-cutting on

the number of siliqua of mustard

Treatments ‘ Filled siliqua ‘ Unfilled siliqua ‘ Sterile siliqua ‘
SXVXC | | | |
SiViCo | 124.15 a-g | 17.33a | 8.45 a-h |
SiViCi | 150.58 a-C | 11.34 ab | 17.26 |
SIViC, | 146.68 a-c | 14.23 ab | 9.46 a-h |
SiVoCo | 127.40 a-f | 12.20 ab | 12.21 a-e |
SiVoCi | 136.43 a-e | 5.92 ab | 10.83 a-g |
SiVoC, | 147.69 a-c | 14.16 ab | 6.64 b-h |
S1iVsCo | 74.53 g-i | 2.02b | 14.81 ab |
SiVsCi | 88.76 e-i | 1.37b | 6.79 b-h |
SiVsC, | 78.94 f-i | 1.22b | 2.89 f-h |
SoViCo | 137.44 a-e | 7.87 ab | 8.16 b-h |
SoViCi | 165.17 a | 7.51 ab | 9.89 a-h |
SViC, | 132.09 a-e | 10.04 ab | 14.37 a-c |
SoVoCo | 155.85 ab | 13.79 ab | 12.20 a-e |
SoVoCi | 129.86 a-f | 8.66 ab | 13.36 a-C |
SVoCo | 161.78 ab | 13.72 ab | 11.41 a-f |
SoVaCo | 66.37 hi | 8.52 ab | 12.93 a-d |
SoVsCi | 69.69 hi | 3.82b | 4.48 d-h |
SoVsCr | 68.68 hi | 4.33 ab | 6.06 c-h |
SsViCo | 87.74 e-i | 9.31 ab | 2.89 f-h |
SsViCi | 86.88 e-i | 8.52 ab | 3.83 e-h |
SsViC, | 142.56 a-d | 17.33a | 4.62 d-h |
SsVoCo | 110.06 b-h | 14.01 ab | 1451 a-c |
SsVoCy | 98.94 C-i | 11.98 ab | 2.38 gh |
SsVoCo | 94.03 d-i | 10.47 ab | 4,55 d-h |
SsVsCo | 66.37 hi | 10.47 ab | 1.15h |
SsVsCi | 51.71 | 2.24 b | 1.66 h |
SaViC2 | 49.76 | | 3.32b | 1.73h |
SE | 23.40 | 5.83 | 3.89 |
cv | 24.11 | 72.22 | 53.91 |

“S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.4 Length of siliqua (cm)
4.4.1 Effect of sowing time
Effect of sowing time was significant on length of siliqua (Fig. 19). The significantly
longest siliqua was found in S; (4.91 cm) followed by S, (4.72 cm) and then that of S;
(4.56 cm). The findings shows opposite result with the findings of Hossain et al. (1996)

who found that siliqua length reduced due to delay of planting time.
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Length of siliqua (cm)

Sowing time

S; =01 November, S, =15 November, S;= 30 November

Figure 19 Length of siliqua of mustard as influenced by sowing times (SE=0.02)

4.4.2 Effect of variety

Varietal effect was insignificant on length of siliqua (Fig. 20). Significantly longer siliqua
was found in V; (4.91cm) and shorter in V3 (4.60 cm). The findings is in conformity with
those of Jahan and Zakaria, (1997), Gangasaran et al. (1981) and Hussain et al. (1996)
who observed a significant variation in siliqua length among the different varieties of

mustard.

71



Length of siliqua (cm)
o = N oW & O @

V2
V3

Variety

V, = Tori-7, V,= BARI Sarisha-9, V;= BARI Sarisha-15
Figure 20 Length of siliqua of mustard as influenced by varieties (SE=NS)

4.4.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on length of siliqua (Fig. 21). The
longer siliqua was found in C; (4.76 cm) and shorter in Cy (4.68 cm).

Length of siliqua (cm)
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Cutting

C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

Figure 21 Length of siliqua of mustard as influenced by inflorescence top-cuttings
(SE=NS)
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4.4.4 Interaction effect of sowing time and variety

Significant variation was observed for length of siliqua of mustard due to interaction effect
of sowing time and variety (Fig. 22) .The significantly longest siliqua was found in S;V;
(5.17 cm) which was followed by S,V (4.97 cm). S,V1 was statistically similar with S;V,
(4.81 cm), S3V3 (4.75 cm), S,V, (4.64 cm) and S;V; (4.61 cm). The shortest siliqua was
recorded in S;V; (4.51 cm) which was statistically similar with S,V3 (4.54 cm) and S,V,
(4.55 cm).
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S; = 01 November, S, = 15 November, S; = 30 November, V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15

Figure 22 Length of siliqua of mustard as influenced by interaction of sowing time
and variety (SE=0.164)

4.4.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was insignificant on length
of siliqua (Fig. 23). Significantly longer siliqua was found in S3C; (4.95 cm) and shorter in
S1Co (4.54 cm).
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S; = 01 November, S, = 15 November, S; = 30 November, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 23 Length of siliqua of mustard as influenced by interaction of sowing time

and inflorescence top-cuttings (SE=0.13)

4.4.6 Interaction effect of variety and inflorescence top-cutting

Insignificant variation was observed for length of siliqua due to interaction effect of
variety and inflorescence top-cutting (Fig. 24). Significantly longer siliqua was found in
V,C, (4.94 cm) and shorter in V3C, (4.56 cm).
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V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 24 Length of siliqua of mustard as influenced by varieties and cuttings
(SE=0.13)

4.4.7 Interaction effect of sowing time, variety and inflorescence top-cutting

Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
pod length (Table 4). The significantly highest pod length was with S;V,C, (5.26 cm) and
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lowest pod length was S;V3C, (4.40 cm). S3V,C, was followed by S,V,C, (5.207 cm) and
S1V3Cy (4.47 cm). The lowest pod length was identical with S;V,Cq (4.41 cm) and S,V,C,
(4.41 cm).

Table 4 Interaction effect of sowing time, variety and inflorescence top-cutting on

pod length of mustard

Treatments” ‘ Length of siliqua (cm) ‘
SXVXC | |
S1V1Co | 4.74 a-c |
S1ViCy | 441c |
S1ViCy | 4.50 a-c |
S1V2Co | 441c |
S1V,Cy \ 4.69 a-c \
S1V,Cs \ 4.74 a-c \
S1VsCo \ 4.47 be \
S1VsCy \ 4.68 a-C \
S1VsCs \ 4.40c \
S-.V1Co ‘ 483 a-c ‘
S,ViCy \ 4.88 a-C \
S,ViCo \ 5.20 ab \
S,V2Co \ 4.63 a-C \
S,VoCy | 4.74 a-c |
S,V,Co | 4.54 a-c |
S,V3Co | 4.48 a-c |
S,VsCy | 4.64 a-c |
S,VsCs \ 4,51 a-c \
SsV1Co \ 5.16 a-C \
S3ViCy | 5.26a \
S3ViCs \ 5.10 a-C \
S3V,Co ‘ 459 a-c ‘
S3V,Cq ‘ 5.00 a-c ‘
SaV,Co | 4.48 a-c \
SaVsCo | 4.86 a-C \
SaVsCy | 4.60 a-C \
S:VsCo | 4.78 a-c |
SE | 0.22 |
CV (%) | 8.27 |

“S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.5 Fresh weight of siliqua (g)
4.5.1 Effect of sowing time

Effect of sowing time was significant on fresh weight of top siliqua (Fig. 25). The
significantly highest fresh weight was with S; (0.22 g) which was statistically similar with

S, (0.21 g). The significantly lowest fresh weight was with S; (0.17 g).

Effect of sowing time was insignificant on fresh weight of mid siliqua. But numerically
the highest fresh weight was with S, (0.29 g) and lowest was with S; (0.27 g).

Effect of sowing time was significant on fresh weight of bottom siliqua. The significantly
highest fresh weight was with S, (0.33 g) which was statistically similar with S; (0.32 g).
The significantly lowest fresh weight was with S; (0.28 g).
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S; =01 November, S, = 15 November, S; = 30 November

Figure 25 Fresh weight of siliqua of mustard as influenced by different sowing times
(SE=0.10, 0.09 and 0.01 respectively)

4.5.2 Effect of variety

Effect of variety was significant on fresh weight of top siliqua (Fig. 26). The significantly
highest fresh weight was with V3 (0.26 g). The fresh weight of V, (0.16 g) and that of V,
(0.18 g) was identical and significantly lower than that of V.
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Effect of variety was significant on fresh weight of mid siliqua. The significantly highest
fresh weight was with V3 (0.35 g). The significantly lowest fresh weight was with V, (0.24
g) which was statistically similar with V (0.26 g)

Effect of variety was significant on fresh weight of bottom siliqua. The significantly
highest fresh weight was with V3 (0.38 g). The fresh weight of V, (0.26 g) and that of V;
(0.30 g) was identical and significantly lower than that of V.
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0.2 -j ® Weight of Top siliqua
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V, = Tori -7, V,= BARI Sharisha -9, V; = BARI Sharisha -15

Figure 26 Fresh weight of siliqua of mustard as influenced by variety (SE=0.01, 0.08
and 0.01 respectively)

4.5.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was significant on fresh weight top siliqua (Fig. 27).
The significantly highest fresh weight was with C; (022 g) which was identical with C,
(0.20 g). The significantly lowest fresh weight was with C, (0.18 g). This suggests that
there was a clear effect on siliqua due to the inflorescence top cutting.

Effect of inflorescence top-cutting was insignificant on fresh weight of mid siliqua. But
numerically the highest fresh weight was with C; (0.30 g) and lowest was with Cqy (0.27
9).
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Effect of inflorescence top-cutting was insignificant on fresh weight of bottom siliqua. But

numerically the highest fresh weight was with C, (0.32 g) and C, (0.32 g).The lowest was
with C, (0.30 g).
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Cy = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

Figure 27 Fresh weight of siliqua of mustard as influenced by inflorescence top-
cuttings (SE=0.01, 0.08 and 0.01respectively)

4.5.4 Interaction effect of sowing time and variety

The interaction effect of sowing time and variety was significant on fresh weight of siliqua
(Fig.28). The significantly highest fresh weight of top siliqua was with S;V3(0.29 g) and
S,V3 (0.28 g). The significantly lowest fresh weight of top siliqua was S3V; (0.15 g) and
S3V, (0.15 g). S;V; was followed by S,V4, S;1V,, S,V4, S,V, and S3Va.

The significantly highest fresh weight of mid siliqua was with S,V; (0.37 g) which was
statistically similar with S;V3 and S;V3. The significantly lowest fresh weight of mid

siliqua was with S,V (0.23 g) which was statistically similar with S;V3 and S,V;.

The significantly highest fresh weight of bottom siliqua was with S,V;(0.40 g) and S;V3
(0.40 g) which were statistically similar with S;V; and S,V;. The significantly lowest

fresh weight of plant was with S;V, (0.24 g) which was statistically similar with S;V, and
S3V..
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Figure 28 Fresh weight of siliqua of mustard as influenced by interaction of sowing
times and varieties (SE=0.02, 0.14 and 0.02 respectively)

4.5.5 Interaction effect of sowing time and inflorescence top-cutting

Significant variation was observed for fresh weight of siliqua due to interaction effect of
sowing time and variety (Fig.29). The significantly highest fresh weight of top siliqua was
with S;C, (0.24 g) and S,C; (0.23 g) which were statistically similar S,C,, S;Cq, S;C,,
S,Co and S;C;. The significantly lowest fresh weight of top siliqua was with S;C, (0.16 g)
which was statistically similar with S;C, (0.17 g).

The interaction effect of sowing time and inflorescence top-cutting was insignificant on
fresh weight of mid siliqua. But numerically the highest fresh weight of mid siliqua was
with S,C; (0.32 g) and lowest fresh weight was with S;C, (0.26 g).

The significantly highest fresh weight of bottom siliqua was with S,C; (0.35 g) which was
statistically similar with S,C,, S3Cq, S3C4, S3C,, S;C, and S,Cq. The significantly lowest
fresh weight of plant was with S;Cy (0.26 g) which was statistically similar with S;C,
(0.28 g).
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® Wight of Top siliqua
® Weight of Mid siliqua
Weight of Bottom siliqua

Weight of siliqua (g)

S, = 01 November, S, = 15 November, S; = 30 November, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 29 Fresh weight of siliqua of mustard as influenced by the interaction of
sowing times and inflorescence top-cutting (SE=0.01, NS and
0.01respectively)

4.5.6 Interaction effect of variety and inflorescence top-cutting

The interaction effect of variety and inflorescence top-cutting was significant on fresh

weight of siliqua (Fig.30). The significantly highest fresh weight of top siliqua was with

V3C,(0.29 g) and V3C, (0.28 g). The significantly lowest fresh weight of top siliqua was

V,C, (0.15 g) which was statistically similar with V,C,, V;,C4, V,C,, V,Cq and V,C,.

The significantly highest fresh weight of mid siliqua was with V3C; (0.37 g) and V,C,
(0.37 g) which were statistically similar with V3C, (0.32 g).The significantly lowest fresh
weight of mid siliqua was with V,C, (0.23 g) and V,C, (0.23 g) which were statistically
similar with V;C; (0.27 g). The intermediate fresh weight of mid siliqua was with V;C,.

The significantly highest fresh weight of bottom siliqua was with V;C, (0.42 g) which was
statistically similar with V3C; (0.39 g). The significantly lowest fresh weight of plant was
with V,Cq (0.24 g) which was statistically similar with V,Cq, V,C,, V;C, and V,C,. The
intermediate fresh weight of bottom siliqua was with V,C,; and V;C.
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Figure 30 Fresh weight of siliqua of mustard as influenced by the interaction of
variety and inflorescence top-cutting (SE=0.01, 0.15 and 0.01 respectively)
4.5.7 Interaction effect of sowing time, variety and inflorescence top-cutting
The interaction effect of sowing time, variety and inflorescence top-cutting was significant
on fresh weight of siliqua (Table 5). The significantly highest fresh weight of top siliqua
was with S,V5C, (0.31g) which was statistically similar with S,V5C,, S;V3Cq, S1V;3C,,
S1V3Cy, S1Vi3Cy, SpVi3Cy, S1V1Cy, SViCy, SpViCo, S;VaCo, S3VCy and S3VsC,. The
significantly lowest fresh weight of top siligua was with S3V,C, (0.12g) which was
statistically similar with S3V,Cy, S3V,Ci, S3V,Cy, S3V3Co, S1V1Co, S1V1Cy, S1V,LC,,
S1V,Cy, S1V,Cy, S;V1Co, SaV2C0, S,V,Cy, SpVLC,, S3V1Cp and S3V1Cy.

The significantly highest fresh weight of mid siliqua was with S;V3C, (0.41g) which was
statistically similar with S;V3Cy, S;V3C;, S;V3C,, S,V3Cy, S,V1C,, S,V3Cy, S,ViCy,
S,V3C,, S3V3Chand S3V5C,. The significantly lowest fresh weight of mid siliqua was with
S,V,Cy (0.20g) which was identical with S;V,Cy, S;V.C,, SiV.Cy, SiV,Co, S1V,Cy,
S1V,C,, S3V1Co, S3V1Cy, S3V1Cy, S3V,Co, S3V,Cy, S3V,Cs, S,V,Co, S,V,Cy and S,V,C,.

The significantly highest fresh weight of bottom siliqua was with S3V3C, (0.44g) which
was statistically similar with S3V3Cy, S;V3Cq, S1V3Cy, S,V1Cy, S,V1Cy, SHV3Co, SHV3Cy,
S,V3Co, S3V3Crand S;V4.Cy. The significantly lowest fresh weight of bottom siliqua was
with S,V,Cq (0.23g) which was identical with S;V,Cy, S;V1C,, S;V:Cy, S1V,Co, S1V,Cy,
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S1V2Cy, S3V1Cy, S3V1Cy, S3V,Co, S3VLCa, S3V,Co, S,V4Co , S,VaCo ,S,V0Co, S1V3C, and
S,V,Co.

Table 5 Interaction effect of sowing time, variety and inflorescence top-cutting on the

weight of siliqua (g) of mustard

Treatments Fresh weight
of siliqua (g)
Top Mid Bottom
SXVXC

S1V.Cy 0.17 e-i 0.22¢ 0.26 e-g
S,V.C, 0.22 a-i 0.28 b-e 0.28 h-g
S1V.C, 0.18 e-i 0.23 e 0.23 g
S1V,Cy 0.20 b-i 0.25 c-e 0.23 g
S,V,C, 0.19 c-i 0.25 de 0.24 fg
S1V,C, 0.16 e-i 0.24 de 0.26 e-g
S1V;5C 0.26 a-e 0.31 a-e 0.30 c-g
S,V3Cy 0.30 a-c 0.31 a-e 0.33 a-g
S,V5C, 0.30 a-c 0.38 a-Cc 0.41 ab
S,V1Co 0.16 e-i 0.26 c-e 0.31 b-g
S,V.Cy 0.21 a-i 0.29 a-e 0.35 a-f
S,V.C, 0.25 a-g 0.30 a-e 0.35a-e
S,V,Co 0.15 f-i 0.20e 0.23 g
S,V,LCy 0.19 d-i 0.28 b-e 0.30 d-g
S,V,C, 0.14 hi 0.22¢ 0.26 e-g
S,V5Cy 0.24 a-h 0.36 a-d 0.40 a-d
S,V3Cy 0.31a 0.39 ab 0.40 a-d
S,V5C, 0.29 a-d 0.37 a-d 0.41 a-c
S;V1Co 0.19 c-i 0.27 b-e 0.33a-g
S;ViCy 0.14 g-i 0.25 c-e 0.31 b-g
S;3V1C, 0.12i 0.21e 0.25 e-g
S;V,C 0.14 hi 0.24 ¢ 0.27 e-g
S;V,Cy 0.16 e-i 0.22¢ 0.28 e-g
S;V,C, 0.15 f-i 0.23 e 0.27 €-g
S3V3Cy 0.14 hi 0.29 a-e 0.35a-e
S;V3Cy 0.25 a-f 0.41a 0.43a
S;3V3C, 0.24 a-h 0.39 ab 0.44 a

SE 0.03 0.03 0.03

CVv 25.64 20.78 17.58

*Sl =01 November, S2 = 15 November, S3 = 30 November V1 = Tori-7, V2 = BARI Sarisha-9, V3 = BARI Sarisha-15
CO0 = Control, C1 = First cut (40 days after sowing), C2 = 7 days after first cut
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4.6 Dry weight of Chaff

4.6.1 Effect of sowing time

Effect of sowing time was significant on dry weight of chaff (Fig.31). The significantly
highest dry weight of chaff was with S, (3.30) and it was statistically similar with S; (2.91

g). The significantly lower value was recorded from Sz (1.72 g).

Dry weight of chaff (g)

S1 S2 S3
Sowing time
S; =01 November, S, =15 November, S;= 30 November

Figure 31 Dry weight of chaff of mustard as influenced by sowing time (SE=0.19)

4.6.2 Effect of variety
Varietal effect was significant on dry weight of chaff (Fig.32). The significantly highest
dry weight of chaff was with V, (3.16 g) and it was statistically similar with V, (2.94 g).

The significantly lower value was recorded from V; (1.82 g).
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Figure 32 Dry weight of chaff of mustard as influenced by variety (SE=0.12)

4.6.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on dry weight of chaff (Fig.33).
Significantly highest weight of chaff was recorded in C, (2.78 g) while C, gave the lowest
value (2.45 g).
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Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

Figure 33 Dry weight of chaff of mustard as influenced by inflorescence top-cutting
(SE=0.21)
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4.6.4 Interaction effect of sowing time and variety

Significant variation was observed for dry weight of chaff of mustard due to interaction
effect of sowing time and variety (Fig.34) .The highest dry weight of chaff was with S,V,
(4.25 g).the intermediate dry weight of chaff were with S;Vi, S,V, , S;V,, S,V; and
S3V,. The significantly lowest dry weight of chaff was with S;V; (1.31 g) which was
statistically similar with S3V; (1.759).
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Figure 34 Dry weight of chaff of mustard as influenced by the interaction of sowing

time and variety (SE=0.22)

4.6.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on dry
weight of chaff (Fig.35). The significantly highest dry weight of chaff was with S,C, (3.63
g) which was identical with S,C,, S;C,, S;C; and S,C,. The lowest dry weight of chaff
was with S3C, (1.68 g) which was identical with S3Cy and S;C;. The intermediate dry
weight of chaff was with S;C, (2.74 g).

85



Dry weight of chaff (g)

3

5

1- | 1|

0 /
S > & & OB e > v

O A O

S; = 01 November, S, = 15 November, S; = 30 November, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 35 Dry weight of chaff of mustard as influenced by sowing time and

inflorescence top-cutting (SE=0.36)

4.6.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for dry weight of chaff due to interaction effect of
variety and inflorescence top-cutting (Fig.36). The dry weight of chaff plant height was
with V,;C, (3.59 g) which was closely followed by V,C, ,V,C; ,V,C, ,and V,C, .On the
other hand, lowest dry weight of chaff was with V;C; (1.71 g) which was statistically
similar with V3C, (1.89 g) and V3Cy (1.87 g). The intermediate dry weight of chaff was
with V,C, (2.61 g).
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first cut

Figure 36 Dry weight of chaff of mustard as influenced by the interaction of variety

and inflorescence top-cutting (SE=0.36)

4.6.7 Interaction effect of sowing time, variety and inflorescence top-cutting

Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
dry weight of chaff (Table 6). The significantly highest dry weight of chaff was with
S,V1C, (5.14 g) and lowest dry weight of chaff was with S;3V3C, (1.19 g), S3V3Co (1.25 g)
and S3V5C, (1.50 g). S,V,C, was identical with S,V,C, (4.44 g). The lowest dry weight of
chaff was identical with S;V3Cq, S;V3Ci, SiV 3C,, S,V3Co, SyV3Ci, S;V3Cy, S3ViCo,
S3V1Cy, S3V1Cy, S3VHCo, S3V,Cy and S3V,C,. The intermediate dry weight of chaff was
with S;V;Cy, S;V1C,, S;V,Co, S1V,Cy, S1V,Cy, S,V1Cy, S,V,Cy, S,V,C; and S,V;Co.
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Table 6 Interaction effect of sowing time, variety and inflorescence top-cutting on the

dry weight of chaff per plant of mustard

Treatments” ‘ Dry weight of chaff ‘
SXVXC | |
S, V.G | 2.94 c-h |
S$1V1Cy | 3.81 be |
S,V.C, | 3.71hc |
AV | 3.47 b-d |
S,V,.C, | 3.31b-e |
S,V,.C, | 3.12b-g |
S1VsCy | 1.79 f-i |
S,VsCy | 1.77 g-i |
S,V;C, | 2.22 d-i |
S2Vi1Co | 3.19 b-f |
S,V.C; | 4.44 ab |
S,V,C, | 5142 |
S,V,Cq | 3.00 c-h |
S,V,C, | 3.80 e |
S,V,C, | 3.50 b-d |
S,V;Co | 2.56 c-i |
S,VsCy | 1.85 f-i |
S,V;C, | 2.26 d-i |
S;ViCy | 1.70 hi |
S;V;C, | 1.61 hi |
S;ViC, | 1.93 e-i |
S;V,Cy | 2.12 d-i |
S;V,Cy | 2.26 d-i |
S;V,C, | 1.90 f-i |
SAVA N | 1.25i |
S;VsCy | 150 |
S;VsC, | 119 |
SE | 0.63 |
cVv | 26.83 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Cy = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.7 Dry weight of seed per plant

4.7.1 Effect of sowing time

Effect of sowing time was significant on dry weight of seed (Fig.37). The significantly
highest dry weight of seed was with S; (6.35 g) and it was statistically similar with S,
(6.08 g). S;(3.33 g) gave the lowest value.
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Figure 37 Dry weights of seed of mustard as influenced by sowing times (SE=0.46)
4.7.2 Effect of variety

Varietal effect was significant on dry weight of seed (Fig.38). The significantly highest

dry weight of seed was with V, (6.27 g) and it was statistically similar with V, (5.86 g).

V3(3.64 g) gave the lowest value among three.
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Figure 38 Dry weights of seed of mustard as influenced by variety (SE=0.29)

4.7.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on dry weight of seed (Fig.39). The
higher dry weight of seed was found in C; (5.40 g) and lower in Cqy (4.99 g). Removing a
specific organ of a plant, the growth of another organ may be modified (Hicks and Nelson,
1977; Singh, 1975; Tollenaar, 1978 and Thomson, 2003). Ahsan (2000) in an experiment
removed the senesced leaves of mustard and found that due to this leaf removal, seed yield
was increased. Hortensteiner and Felller (2002), Carlos (2006), Khan et al. (2007) showed
that defoliation of older and senescing leaves allowed the growth of functional and
efficient leaves. This increased the photosynthetic potential of remaining leaves and leads

to enhance biomass accumulation and seed yield.
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Figure 39 Dry weight of seed of mustard as influenced by inflorescence top-cutting
(SE=NS)

4.7.4 Interaction effect of sowing time and variety

Significant variation was observed for dry weight of seed of mustard due to interaction
effect of sowing time and variety(Fig.40) .The highest dry weight of seed was with S;V;
(8.16 g) which was closely followed by S,V; (7.41 g) and S;V, (7.32 g). Lowest dry
weight of seed was with S3V; (2.98 g) and S;V; (3.24 g) which were identical with S;V;

and S;V,. S,V, gave the intermediate value.
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S; = 01 November, S, = 15 November, S; = 30 November, V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
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Figure 40 Dry weight of seeds of mustard as influenced by the interaction of sowing

time and variety (SE= 0.51)

4.7.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on dry
weight of seed (Fig.41). The significantly highest dry weight of seed was with S,C, (6.84
g) which was identical with S,C,, S,C,, S,C,, S;Cy and S,Cqy. The lowest dry weight of
seed was with S3C, (3.18 g), S3C;(3.39 g), and S3Cq (3.43 g).
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S; = 01 November, S, = 15 November, S; = 30 November, C, = Control, C; = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 41 Dry weight of seed of mustard as influenced by the interaction of sowing

time and inflorescence top-cutting (SE=0.63)

4.7.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for dry weight of seed due to interaction effect of
variety and inflorescence top-cutting (Fig.42). The significantly highest dry weight of seed
was with V,C, (6.76 g) which was statistically similar with V,C,, V,Cy, V,C; and V,C..
The significantly lowest dry weight of seed was with V3;C, (3.56 g), which was
statistically similar with V5Cy and V3C;.
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V3 = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 42 Dry weight of seeds of mustard as influenced by the interaction of variety
and cutting (SE=0.63)

4.7.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
dry weight of seed (Table 7). The significantly highest dry weight of seed was with
S;V:C, (9.05 g) and lowest dry weight of seed was S;V3Cy (2.85 @), S;V,C, (3.46 @),
S5V3C; (3.02 g), S1V3C, (3.32 g), S1V3Cy (3.05 g), SaViCy (3.46 g), S3V1Cy (3.22 g) and
S3V1C, (3.05 g). S;V,C, was identical with S,V,C, (8.52 g), S;V,C, (8.13 g) and S,V,C,
(8.52 g). The lowest dry weight of seed S;V3C, (2.85 g) was identical with S,V3Cy,
S1V3Cy, S,V3Cy, SHV3Cy, S3V,LCy and S;V,Cy. The intermediate dry weights of seed were
with S;V,Cy, S,V1Co, S;V,C, and S,V,C,,.
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Table 7 Interaction effect of sowing time, variety and inflorescence top-cutting on the

dry weight of seed per plant of mustard

Treatments” ‘ Dry weight of seed (g) ‘
SXVXC | |
S, V.G | 6.92 a-d |
AV | 8.52 ab |
S,V,C, | 9.05a |
S,V,Cq | 7.43 a-c |
S,V,.C, | 6.40 b-e |
S,V,.C, | 8.13 a-c |
S1VsCy | 3.05¢ |
S,VsCy | 4.34 e-g |
S,V;C, | 3.32 ¢ |
S,V,Cy | 5.86 c-f |
S,V,C, | 8.52 ab |
S,V,C, | 7.85a-c |
S,V,Cq | 6.41 b-e |
S,V,C, | 6.85 a-d |
S,V,C, | 6.16 b-f |
S,V;5Co | 4.95 d-g |
S,V5Cy | 3.85 fg |
S,V;C, | 4.30 e-g |
S;ViCy | 3.46 g |
S;V;Cy | 3.22 g |
S;ViC, | 3.05¢ |
S;V,Cy | 3.98 fg |
S;V,Cy | 3.89 fg |
S;V,C, | 3.46 g |
S;V5Co | 2.85¢ |
S;VsCy | 3.06 g |
S;VsC, | 3.02g |
SE | 1.10 |
cV | 23.67 |

“S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Co = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.8 Dry weight of stem

4.8.1 Effect of sowing time

Effect of sowing time was significant on dry weight of stem (Table 8). The significantly
highest dry weight of stem was with S, (3.25 g) and it was identical with S; (2.88 g) and

significantly lowest dry weight of stem was recorded in S; (1.72 g).

4.8.2 Effect of variety
Varietal effect was insignificant on dry weight of stem (Table 8). Significantly higher dry
weight of stem was found in V, (2.65 g) and lower in V3 (2.57 g).

4.8.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on dry weight of stem (Table 8).
Significantly higher dry weight of stem was found in C; (2.78 g) and lower in Cq (2.36 g).
Stem weight is composed of the main stem and branches of mustard. There was evidence
that removing even a vegetative part modified the growth of another vegetative organ.
Although very few works have proved that removing whole or a portion of reproductive
part have changed in the vegetative part. Bud removal in soybean resulted in an increase in
the number of branches but there was no difference in total area and dry weight of the
leaves (Hong et al. 1987).
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Table 8 Effect of sowing time, variety and inflorescence top-cutting on the dry weight
of stem per plant of mustard

Treatments Weight of stem (g)
Sowing time
Si 2.88 a
S, 3.25a
Ss 1.72Db
SE 0.16
CVv 8.27
Variety
V1 2.63a
V> 2.65a
V3 257 a
SE 0.10
Ccv 8.27
Cutting
Co 2.36 b
C 2.78a
C, 2.70 ab
SE 0.19
CV (%) 8.27

"S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V/; = BARI Sarisha-15
Cy = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

4.8.4 Interaction effect of sowing time and variety

Significant variation was observed for dry weight of stem of mustard due to interaction
effect of sowing time and variety (Table 9).The highest dry weight of stem was with S,V;
(3.399), SV, (3.20 g), S,V3(3.17 g), S1V, (3.02 g) and S;V, (3.02 g). The significantly
lowest dry weight of stem was with S3V; (1.48 g) which was statistically similar with S3V,
(1.73 g). The intermediate dry weight of stem were S3V; (1.94 g) and S;V; (2.59 g).

4.8.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on dry
weight of stem (Table 9). The significantly highest dry weight of stem was with S,C,
(3.56 g) which was identical with S,C; (3.39 g) and S;C; (3.13 g). The lowest dry weight
of stem was with S;Cy (1.63 g), S5C, (1.71 g) and S3C; (1.82 g). The intermediate dry

weights of stem were S,Cg, S,Cq and S;C,.

4.8.6 Interaction effect of variety and inflorescence top-cutting
Insignificant variation was observed for dry weight of stem due to interaction effect of
Variety and inflorescence top-cutting (Table 9). Significantly higher dry weight of stem

was found in V;C; (2.94 g) and lower in V,C, (2.29 g).
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Table 9 Interaction effect of sowing time, variety and inflorescence top-cutting on the
dry weight of stem per plant of mustard

Treatments ‘ Weight of stem (g) ‘
SXV | |
SV, | 3.02a |
Si\V, | 3.02a |
S1V; | 2.59 b |
S,V, | 3.39a |
S,V, | 320a |
S,Vs | 3.17a |
A | 1.48 d |
S;V, | 1.73 cd |
S3Vs | 1.94c |

SE | 0.17 |
CcVv | 12.96 |
SXC | |
S1Co | 2.65¢ |
$iCy | 3.13 a-c |
S,C, | 2.85 b |
S,Co | 2.81 be |
S,Cy | 3.39 ab |
S,C, | 3.56 a |
SsCo | 1.63d |
S:Cy | 1.82 d |
SsC, | 1.71d |

SE | 0.33 |
cv | 12.96 |
VXC | |
V;Co | 2.29a |
V;C, | 2.94a |
V,C, | 2.65a |
V,Co | 2.37a |
V,Cy | 2.64a |
V,C, | 2.94a |
VG | 242 a |
VsC, | 2.76 a |
V5C, | 2.52a |

SE | 0.33 |
CcVv | 12.96 |

“S; = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.8.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
dry weight of stem (Table 10). The significantly highest dry weight of stem was with
S,V:1C; (4.18 g) which was identical with S;V;C;, S;V;C,, SiV,Cy, S1V,Cy, S,V1Cy,
S,V,Co, S,V3Co, S)V3Cy and S,V3C,. The significantly lowest dry weight of stem was
S3V:C; (1.33 g) which was identical with S;3V,Co, S3V1C, , S3V1Co, S3V,Cq, S3V,LCy,
S3V3Co, S3V3Cy, S3V3C, , S1V3Cy and S,V Cq .The intermediate dry weight of stem was
observed with S;V;,Cy, S1V,Cy, S;V3C; and S,V,C;.

Table 10 Interaction effect of sowing time, variety and inflorescence top-cutting on
the dry weight of stem per plant of mustard

Treatments” Weight of stem (g)

SXVXC | |
S,V:Co | 2.81 b-h |
S1ViCy | 3.32ad |
S,V.C, | 2.93 a-h |
S1V,Co | 2.81b-h |
S,V,Cy | 3.25 a-d |
S1V,C, | 3.01a-g |
S,V3Co | 2.33 ¢+ |
S,V3Cy | 2.83 b-h |
S1ViC, | 2.61 c-i |
S,V:Co | 2.41 - |
S,ViCy | 4.18a |
S,V,C, | 3.58 a-c |
S,V,Co | 2.91 a-h |
S,V,Cy | 2.78 b-h |
S,V,C, | 3.91 ab |
S,V3Co | 3.11 a-f |
S,VsCy | 3.20 a-e |
S,V3C, | 3.18 a-e |
S;V1Co | 1.66 h-j |
SAVAN | 1.33j |
S;V.C, | 1.44 ij |
S3V,Co | 1.39 i |
S;V,Cy | 1.89 f-j |
S3V,C, | 1.92 e-j |
S5V3Co | 1.83 f-j |
SAVA | 2.24 d-j |
S3VsC, | 1.76 g-j |

SE | 0.57 |
cVv | 24.81 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.9 Dry weight of inflorescence (g) without siliqua

4.9.1 Effect of sowing time

Effect of sowing time was significant on dry weight of inflorescence without siliqua
(Fig.43). The significantly highest value was with S, (3.07 g). The dry weight of
inflorescence of S; (2.47 g) was identical with S, and S; (1.55 g) was significantly lower
than that of S,.

Dry weight of
inflorescence (g)

O P N W b
1

S1 S2 S3

Sowing time

S; =01 November, S, = 15 November, S; = 30 November

Figure 43 Dry weight of inflorescence without siliqua of mustard as influenced by
sowing time (SE=0.23)

4.9.2 Effect of variety

Varietal effect was insignificant on dry weight of inflorescence without siliqua (Fig. 44).

The significantly highest dry weight of inflorescence was with V, (3.11 g). The dry weight

of inflorescence V, (2.52 g) was significantly lower than that of V;. The significantly

lowest dry weight of inflorescence was with V3 (1.46 g).
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V1 V2 V3

Variety

V, = Tori-7, V,= BARI Sharisha-9, V;= BARI Sharisha-15

Figure 44 Dry weights of inflorescence without siliqua of mustard as influenced by
variety (SE=0.28)

99



4.9.3 Effect of inflorescence top-cutting
Effect of inflorescence top-cutting was insignificant on dry weight of inflorescence

without siliqua (Fig. 45). But numerically highest value was found in C, (2.37 g) and

lowest in C; (2.31 g).

Cutting

Dry weight of
inflorescence (g)

o P N W b

Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
Figure 45 Dry weights of inflorescence without siliqua of mustard as influenced by

inflorescence top- cutting (SE=0.26)
4.9.4 Interaction effect of sowing time and variety
Significant variation was observed for dry weight of inflorescence without siliqua of
mustard due to interaction effect of sowing time and variety(Fig. 46) .The highest dry
weight of inflorescence was with S,V; (4.22 g) which was identical with S,;V; (3.38 g).
The significantly lowest dry weight of inflorescence was with S;V; (0.96 g) which was
identical with S3V4, S5V, and S;Vs.

“ |||||L

"’) N Vv > N Vv ‘)

o - N w S o
1 1

Dry weight of inflorescence
(9)

S; =01 November, S, = 15 November, S; = 30 November, V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15

Figure 46 Dry weights of inflorescence without siliqua of mustard as influenced by
the interaction of sowing time and variety (SE=0.49)
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4.9.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on dry
weight of inflorescence without siliqua (Fig. 47). The significantly highest dry weight of
inflorescence was with S,Cy (3.26 g), S,C, (3.14 g) and S,C; (2.81 g) which were
statistically similar with S,;Cy, S;C; and S;C,. The lowest dry weight of inflorescence was

with S;C, (1.40 g) which was statistically similar with S3C; and S3C,.

e
> O v > O v o o v

N N N <y <y <y < < <

Dry weight of inflorescence ()
N

S; = 01 November, S, = 15 November, S; = 30 November, Cy = Control, C; = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 47 Dry weights of inflorescence without siliqua of mustard as influenced by

the interaction of sowing time and inflorescence top-cutting (SE=0.45)

4.9.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for dry weight of inflorescence without siliqua due to
interaction effect of variety and inflorescence top-cutting (Fig. 48). The significantly
highest dry weight of inflorescence was with V;C, (3.20 g), V.C, (3.07 g), V1C, (3.06 g),
V,C, (2.78 g) and V,C, (2.50 g) which were identical with V,C; (2.29 g). The
significantly lowest dry weight of inflorescence was with V3;C, (1.28 g) which was
identical with V3C; and V;C,.

101



C

g 4

o

2

’_5 3

£

G

22

2

)

=

1 l

(@)

0 7
Q N Vv Q N Vv \} N YV
4\0 O 4\0 4"\9 Q¥ 4’\9 4")6 4"‘)0 4")6

V, =Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 48 Dry weights of inflorescence without siliqua of mustard as influenced by

the interaction of variety and inflorescence top-cutting (SE=0.45)

4.9.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
dry weight of inflorescence without siliqua (Table 11). The significantly highest dry
weight of inflorescence was with S,V,C, (4.67 g) which was statistically similar with
S1V:Co, S1V.Cy, S1V,Co, S1V,Cy, S,V1Co, S,V,Cy and S,V,C,.The significantly lowest
dry weight of inflorescence was S;V3Cy (0.85 g) which was statistically similar with
S1V3Cy, S1V3Cy, SVoCy, SV3Cy, SoVsCo, S3ViCo,  S3ViCy, S3VaCy, S3VoCo, S3V,LCo,
S3V,Cy, S3V3Co, S3V3Cy and S;V3Co. The intermediate dry weights of inflorescence were
with S;V;C,, S1V,C4, S,V,Cp and S,V3C,.
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Table 11 Interaction effect of sowing time, variety and inflorescence top-cutting on

the dry weight of inflorescence without siliqua per plant of mustard

Treatments Dry weight of inflorescence without
siliqua (g)

SXVXC | |
S,V,Co | 3.26 a-f |
AV | 3.97 a-c |
S.V;C, | 2.91 b-h |
S.V,Cy | 3.25 a-f |
S,V,Cy | 2.62 b-i |
S,V,C, | 3.35a-¢ |
S1V5Co | 0.85 ] |
S1VsCy | 1.00 ij |
S.VsC, | 1.02 ij |
S,V;Cy | 4.30 ab |
S,V;C, | 3.69 a-d |
S,ViC, | 4.67 a |
S,V,Cy | 2.85 b-h |
S,V,C, | 2.56 C-j |
S,V,C, | 3.10 a-g |
S,V;Co | 2.64 b-i |
S,V;5Cy | 2.18 d-j |
S,VsC, | 1.64 e-j |
SsViCo | 1.62 e-j |
SsV;Cy | 1.58 f-j |
S;V,C, | 2.03 d-j |
S3V2Co | 1.39 g-j |
S;V,C;y | 1.68 e-j |
SAVA | 1.87 - |
S5V5Co | 1.18 h-j |
S3V3Cy | 1.46 g-j |
SsVsC, | 1.18 h-j |

SE | 0.78 |
CV | 37.32 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.10 Above ground total dry weight
4.10.1 Effect of sowing time

Effect of sowing time was significant on above ground dry weight of plant (Fig.49). The
significantly highest above ground dry weight of plant was with S, (15.70 g). The above
ground dry weight of plant of S; (14.61g) was identical with S,. The significantly lowest
above ground dry weight of plant was with S3 (8.32 g).
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Sowing time

S; =01 November, S, =15 November, S;= 30 November

Figure 49 Aboveground dry weight per plant of mustard as influenced by sowing
time (SE=0.63)

4.10.2 Effect of variety

Effect of variety was significant on above ground dry weight per plant of mustard

(Fig.50). The significantly highest total dry weight of plant was with V, (15.17 g). The

above ground dry weight of plant of V, (13.98 g) was significantly lower than that of V;.

The significantly lowest above ground dry weight of plant was with V3 (9.49 g).
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Figure 50 Aboveground dry weight per plant of mustard as influenced by variety
(SE=0.50)

4.10.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was insignificant on above ground dry weight per plant
of mustard (Fig.51). But numerically highest value was found in C, (13.25 g) and lowest
in C; (13.20 g). Although not in the same type of crops, there is evidence that removing
the inflorescence increased dry weight of buckwheat. Park et al. (2003) observed that
when inflorescence was removed, both the stomatal conduction and assimilation rate of
most of the cultivar increased. The study also revealed that removal of inflorescence
significantly increased the fresh weight both leaf and stem under standard and increased

fertilization.
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Above ground dry weight per
plant (g)

Co Cl C2
Cutting

Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

Figure 51 Aboveground dry weights per plant of mustard as influenced by
inflorescence top-cutting (SE=0.85)

4.10.4 Interaction effect of sowing time and variety

Significant variation was observed for above ground dry weight per plant of mustard due

to interaction effect of sowing time and variety (Fig.52) .The highest above ground dry

weight was with S,V; (19.27 g) which was identical with S;V, (18.04 g). The significantly

lowest above ground dry weight of plant was with, S3V; (7.51 g), S;V; (8.21 g), S;V;

(9.05 g) and S3V, (9.25 g). The intermediate above ground dry weight was with S;V5,

S,V, and S,Vs.
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S; =01 November, S, = 15 November, S; = 30 November, V; = Tori-7, VV, = BARI Sarisha-9, V; = BARI Sarisha-15

Figure 52 Aboveground dry weights per plant of mustard as influenced by the
interaction of variety and sowing time (SE=0.87)
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4.10.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on above
ground dry weight per plant of mustard (Fig.53). The significantly highest above ground
dry weight was with S,C, (16.43 g), S;:Cy (13.360g), S:C; (14.39 g), S:C, (15.13 g), S,Cy
(14.73 g) and S,C; (15.96 g). The significantly lowest above ground dry weight was with
S3Co (8.14 g), S3C4 (8.57 g) and S3C, (8.26 ).
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S; =01 November, S, = 15 November, Sz = 30 November, C, = Control, C; = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 53 Aboveground dry weights per plant of mustard as influenced by the
interaction of sowing time and inflorescence top-cutting (SE=1.47)

4.10.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for above ground dry weight of plant due to interaction
effect of variety and inflorescence top-cutting (Fig.54). The significantly highest above
ground dry weight of plant was with V,C, (16.09 g), V.C, (16.07 g), V1C, (13.38 g), V,C,
(14.48 g), V,C; (13.76 g) and V,C, (13.68 g).The significantly lowest above ground dry
weight of plant was with V3C, (9.24 g), V5C; (9.76 g) and V3Cq (9.47 g).
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V3 = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 54 Aboveground dry weights per plant of mustard as influenced by the

interaction of variety and inflorescence top-cutting (SE=1.47)

4.10.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
above ground dry weight of plant (Table 12). The significantly highest above ground dry
weight of plant was with S,V,C, (21.24 g) which was statistically similar with S;V;C,,
S1V.Cy, S1V,Co, S1VLCy, SViCo, S,ViCyand S,V,C,. The significantly lowest above
ground dry weight of plant was S;V3Cy (7.11 g) and S3V3C2 (7.16 g) which were
statistically similar withS;V3C1,S:V3Cy, S1V3C,, S,V3Cq, S)V3C,, S3V1Co, S3ViCy,
S3V1Cy, S3V,Co, S3VLCq, S3V,C, and S3V3Cy. The intermediate above ground dry weights
of plant were with S;V,C, S,V,Cy and S,V;C,.

108



Table 12 Interaction effect of sowing time, variety and inflorescence top-cutting on

the above ground dry weight per plant of mustard

Treatments” ‘ Above ground dry weight (g) ‘
SXVXC | |
AV | 15.93 a-f |
S.V;iCy | 19.61 a-c |
S.ViC, | 18.60 a-d |
S,V,Co | 16.96 a-d |
S1V,Cy | 15.58 b-f |
S,V,C, | 17.61 a-d |
S$1V3Co | 8.02 hi |
S,V5Cy | 9.95 g-i |
S1V3C,y ‘ 9.18 hi \
S,V1Co | 15.76 a-f |
S;V1Cy | 20.83 ab |
S,V,C, | 21.24 a |
S,V,Co | 15.17 c-g |
S,V,Cy | 15.98 a-f |
S,V,C, | 16.67 a-e |
S,V5Cy | 13.27 d-h |
S,VsCy | 11.09 f-i |
S,VsC, | 11.38 e-i |
S5V1Co | 8.44 hi |
S5ViCy | 7.75 hi |
S;V;C, | 8.45 hi |
S3V2Co | 8.89 hi |
SsV,.Cy | 9.72 hi |
SsV,.C, | 9.15 hi |
S5VsCy | 7110 |
SsVsCy | 8.26 hi |
S5V5C, | 716 |
SE | 2.55 |
CV | 22.30 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Co = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.11 Thousand Seed weight
4.11.1 Effect of sowing time
Effect of sowing time was insignificant on thousand seed weight (Table 13). Significantly

higher thousand seed weight was found in S, (2.73) and lower in S; (2.34 g).

4.11.2 Effect of variety
Varietal effect was insignificant on thousand seed weight (Table 13). Significantly higher

thousand seed weight was found in V, (2.58 g) and lower in V3 (2.51 g).

4.11.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was found significant on thousand seed weight (Table
13). The significantly highest thousand seed weight was with C, (2.64 g) and it was
statistically same with C; (2.61g).The significantly lowest thousand seed weight was with
Co (2.37 Q).

Table 13 Effect of sowing time, variety and inflorescence top-cutting on the thousand
seed weight of mustard

Treatments Thousand seed weight (g)
Sowing time
S; 255a
Sz 2.73a
S; 2.34a
SE 0.14
CVv 11.95
Variety
V, 2.52a
V, 2.58 a
V; 2.51a
SE 0.077
CVv 11.95
Cutting
Co 2.37hb
C, 2.61a
C2 2.64 a
SE 0.08
CcVv 11.95

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.11.4 Interaction effect of sowing time and variety

Significant variation was observed for thousand seed weight of mustard due to interaction
effect of sowing time and variety (Table 14).The highest thousand seed weight was with
SV, (2.82 g), S,V; (2.82 g) and S,V3 (2.80 g) which were statistically similar with S;V,
and S,V,. The significantly lowest thousand seed weight was with S;V; (2.26 g), S;V3
(2.389), S3V; (2.35g) and S;V;3 (2.35 Q).

4.11.5 Interaction effect of sowing time and inflorescence top- cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on
thousand seed weight (Table 14). The significantly highest thousand seed weight was with
S,C; (2.92 g) and S;Cq (2.91) which were followed by S,C, (2.74 g), S:C, (2.61 g) and
S:C; (2.58 g). The lowest thousand seed weight was with S3C, (2.39 g).

4.11.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for thousand seed weight due to interaction effect of
variety and inflorescence top-cutting (Table 14). The significantly highest thousand seed
weight was with V,C; (2.69 g), V:C; (2.66 g), V,C, (2.65 g), V3C, (2.64 g) and V,C,
(2.63 g) which were statistically similar with V,Cq, V3Cy and V,C,. The significantly
lowest thousand seed weight was with V,C, (2.269).
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Table 14 Interaction effect of sowing time, variety and inflorescence top-cutting on
the thousand seed weight of mustard

Treatments” ‘ Thousand seed weight (g) ‘
SXV | |
AV | 2.48 ab |
SiV, | 2.82a |
S1V; | 2.35b |
S,V | 2.82a |
S,V, | 2.56 ab |
S,V; | 2.80a |
AV | 2.26 b |
S;V, | 2.35b |
S5V | 2.38 b |

SE | 0.13 |
Y | 12.17 |
SXC | |
S:Co | 2.47b |
S.Cy | 2.58 ab |
S.C, | 2.61 ab |
S,Co | 2.51b |
S,Cy | 2.74 ab |
S,C, | 2.92a |
SsCo | 291a |
SsC, | 2.49 b |
S5C, | 2.39¢ |

SE | 0.14 |
CcVv | 12.17 |
VXC | |
V;Co | 2.26 b |
V,C, | 2.66 a |
V,C, | 2.63a |
V,Co | 2.39 ab |
V,C, | 2.69a |
V,C, | 2.65a |
VG | 2.43 ab |
V5C, | 2.46 ab |
VsC, | 2.64a |

SE | 0.14 |
Y | 12.71 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.11.7 Interaction effect of sowing time, variety and inflorescence top-cutting

Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
thousand seed weight (Table 14). The significantly highest thousand seed weight was with
S,V1C, (3.22 g) which was identical with S,V5C, (2.90 g), S;V,C, (2.85 g), S;V,C,(2.84
9), SHViCy, SHVLCy, SHVHCy, S)V3Cy, SpV3Cp and S;ViCi. The significantly lowest
thousand seed weight was S;V,Cq (1.94 g) which was identical with S;V,Cy, S,V.Cq,
S1V1Cy, S1V3Co, S1V3Ci, S1V3Co, SoVi1Co, SoVoCo, S3VaCy, S3VoCo, S3V,Cy, S3V,Cy,
S3V3Cy, S3V3Cy and S;3V5Co,.

Table 15 Interaction effect of sowing time, variety and inflorescence top-cutting on

the thousand seed weight of mustard

Treatments Thousand seed weight (g)

SXVXC | |
S1V1Cy | 2.41 b-e |
S,V,C; | 2.54 b-e |
S.V.C, | 2.50 b-e |
S,V,Cy | 2.79 a-d |
S,V,Cy | 2.84 a-c |
S,V,C, | 2.85a-C |
S1V3Cy | 3.0l ab |
SAYA | 2.38 b-e |
S1V3C, | 2.48 b-e |
S,V,Cy | 2.45 b-e |
S,ViC, | 2.78 a-d |
S,V,C, | 3.22a |
S,V,Co | 2.28 b-e |
S;VoCy | 2.78 a-d |
S,V,.C, | 2.62 a-d |
S,V;3Co | 2.80 a-c |
S,V5Cy | 2.69 a-d |
S,V;C, | 2.90 a-c |
SsV1Co | 1.94¢ |
S3ViCy | 2.70 a-d |
S;ViC, | 2.17 c-e |
S;V,Co | 2.11de |
SsV,Cy | 2.45 b-e |
S;V,C, | 2.48 b-e |
S5ViCo | 2.29 b-e |
S3V3Cy | 2.33 b-e |
S5V4C, | 2.53 b-e |

SE | 0.23 |
CcVv | 13.31 |

“S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.12 Fresh weight of flower

We did not cut the flower in case of treatment C,.So that C, is always 0.

4.12.1 Effect of sowing time

Effect of sowing time was insignificant on fresh weight of flower (Table 16).

4.12.2 Effect of variety

Effect of variety was significant on fresh weight of flower (Table 15). The significantly
highest fresh weight of flower was with V, (46.10 g) which was statistically similar with
V1 (40.93 g). The lowest fresh weight of flower was with V3 (18.51 g)

4.12.3 Effect of inflorescence top-cutting

Significant variation was observed for inflorescence top-cutting on fresh weight of flower
(Table 15). The significantly highest fresh weight of flower was with C, (60.97 g). The
lowest fresh weight of flower was with C, (44.56 g).

Table 16 Effect of sowing time, variety and inflorescence top-cutting on the fresh
weight of mustard flower

Treatments Fresh weight of flower (g)
Sowing time
Si 37.17 a
Sz 35.78 a
Ss 32.58 a
SE 1.33
CcVv 19.72
Variety
Vi 40.93 a
Vs 46.10 a
V3 18.51Db
SE 1.77
CcVv 19.72
Cutting
Co 0.00c
Ci 60.97 a
C, 4456 b
SE 1.34
CcVv 19.72

“S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V/; = BARI Sarisha-15
Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.12.4 Interaction of sowing time and variety

Interaction effect of sowing time and variety was significant on fresh weight of flower
(Table 17). The significantly highest fresh weight of flower was with S;V, (50.08 g)
which was statistically similar with S;V4, S,V4, S,V, and S3V,. The lowest fresh weight of
flower was with S,V (15.08 g) which was identical with S3V3; and S;V5; and significantly
lower than that of S;V,.

4.12.5 Interaction of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on fresh
weight of flower (Table 17). The significantly highest fresh weight of flower was with
S,C4 (69.10 g) which was statistically similar with S;C;. The lowest fresh weight of flower
was with S3C, (45.22 g) and S;C, (42.93 g).The intermediate fresh weight of flower was
S3C, (52.52 g), which was significantly lower than that of S,C;.

4.12.6 Interaction of variety and inflorescence top-cutting

Interaction effect of variety and inflorescence top-cutting was significant on fresh weight
of flower (Table 17). The significantly highest fresh weight of flower was with V,C,
(79.12 g) which was statistically similar with V/;,C,.The lowest fresh weight of flower was
V3C; (29.27 g) and V3C, (26.26 g). The intermediate fresh weight of flower were V,C,
(59.17 g), V.C, (48.26 g) which were significantly lower than that of V,C;.
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Table 17 Interaction effect of sowing time, variety and inflorescence top-cutting on

the fresh weight of mustard flower

Treatments” ‘ Fresh weight of flower (g) ‘
SXV | |
AV | 40.47 ab |
A | 50.08 a |
S1V3 | 20.96 ¢ |
S,V | 45.90 ab |
AL | 46.35 ab |
S,V | 15.08 ¢ |
SaV4 | 36.39b |
SsV, | 41.85 ab |
SsVs | 19.49 ¢ |
SE | 3.06 |
cVv | 26.16 |
SXC | |
S1Co | 0.00d |
SiCy | 68.60 a |
SiC, | 42.93 ¢ |
S2Co | 0.00 d |
S,Cy | 69.10 a |
S:C, | 38.24 ¢ |
S3Co | 0.00 d |
S:Cy | 45.22 ¢ |
S:Cs | 52.52 b |
SE | 2.33 |
cVv | 26.16 |
VXC | |
V;Cq | 0.00 e |
V;Cy | 7452 a |
V;C, | 48.26 ¢ |
V,Cq | 0.00 e |
V,Cy | 79.12 a |
V,C, | 59.17 b |
V3Co | 0.00 e |
VsCy | 29.27d |
VsC, | 26.26 d |
SE | 2.33 |
cVv | 26.16 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut

116



4.12.7 Interaction of sowing time, variety and inflorescence top-cutting

Interaction of sowing time, variety and inflorescence top-cutting was significant on fresh

weight of flower (Table 18). The significantly highest fresh weight of flower was with

S,ViCy (94.71 g) which was statistically similar with S,V,C; and S;V,C;. The

significantly lowest fresh weight of flower were with S,V3C, (20.41 g), S,V3C, (24.84 q),

S1V3C, (21.99 g) and S3V5C; (26.52 g) which were identical with S3V3C, (31.96 g). The

intermediate fresh weights of flowers were S;V;C1, S3V,C,, S3V,Cy, S3V4.Cy, S3ViCy,

S,V,Cy, S1V41Cy, S1V3Cyand S,V,Co.

Table 18 Interaction effect of sowing time, variety and inflorescence top-cutting on
the fresh weight of mustard flower

Treatments ‘ Fresh weight of flower (g) ‘
SXVXC | |
S.V1Co | 0.00g |
S.ViCy | 80.52 b |
AV | 40.93 de |
S,V,Co | 0.00 g |
S1V,Cy | 84.38 ab |
AV | 65.87 ¢ |
S,ViCo | 0.00g |
S1VsCy | 40.89 de |
S1VsC, | 21.99 f |
S,V.1Co | 0.00 g |
S,ViCy | 94.71a |
S,ViC, | 43.00 de |
S,V,Co | 0.00 g |
S,V,Cy | 92.19 ab |
S,V,Co | 46.88 d |
S,VsCo | 0.00 g |
S,ViCy | 20.41 f |
S,VsCy | 24.84 f |
S:V1Co | 0.00 g |
SaViCy | 48.33d |
S;V.C, | 60.85 ¢ |
S5V,Co | 0.00g |
SsV,Cy | 60.81 ¢ |
S;V,C, | 64.75 ¢ |
S5ViCo | 0.00g |
S5ViCy | 26.52 f |
AV | 31.96 ef |
SE | 4.03 |
Y] | 19.87 |

“S; = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.13 Dry weight of flower

We did not cut the flower in case of treatment Cy.So that C, is always 0.

4.13.1 Effect of sowing time

Effect of sowing time was insignificant on dry weight of flower (Table 19).

4.13.2 Effect of variety

Effect of variety was significant on dry weight of flower (Table 19). The significantly
highest dry weight of flower was with V, (5.98 g) which was statistically similar with V
(5.79 g). The lowest dry weight of flower was with V3 (2.56 g).

4.13.3 Effect of inflorescence top-cutting

Significant variation was observed for inflorescence top-cutting on dry weight of flower
(Table 19). The significantly highest dry weight of flower was with C; (8.12g). The lowest
dry weight of flower was with C, (6.22 g).

Table 19 Effect of sowing time, variety and inflorescence top-cutting on the Dry
weight of mustard flower

Treatments Dry weight of flower (g)
Sowing time
S]_ 482 a
S, 458 a
S3 493 a
SE 0.15
CcVv 17.14
Variety
Vi 579a
V, 598 a
V3 256D
SE 0.11
CcVv 17.14
Cutting
Co 0.00 b
C, 8.12a
C, 6.22 a
SE 1.16
CcVv 17.14

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.13.4 Interaction of sowing time and variety

Interaction effect of sowing time and variety was significant on dry weight of flower
(Table 20). The significantly highest dry weight of flower was with S;V, (6.38 g) which
was statistically similar with S;V,, S;V,, S,V, and S,V3. The lowest fresh weight of
flower was with S,V3 (2.02 g). Intermediate dry weight of flower was with S3V4, S3V3 and

S:V3 which was significantly lower than that of S;3V;.

4.13.5 Interaction of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on dry
weight of flower (Table 20). The significantly highest dry weight of flower was with S,C,
(9.39 g), S;C; (8.373 g), S:C, (8.19 g) and S3C, (6.60 g) which was statistically similar
with S;C, and S,C,.

4.13.6 Interaction of variety and inflorescence top-cutting

Interaction effect of variety and inflorescence top-cutting was significant on dry weight of
flower (Table 20). The significantly highest dry weight of flower was with V,C; (10.09 g)
and V;C,; (10.07 g) which was statistically similar with V,C,, V,C, and V3C;. The
significantly lowest dry weight of flower was V3C, (3.48 g).
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Table 20 Interaction effect of sowing time, variety and inflorescence top-cutting on
the Dry weight of mustard flower

Treatments” ‘ Dry weight of flower (g) ‘
SXV | |
S1Vi | 5.92 ab |
S1V, | 5.87 ab |
S1Vs | 2.68 ¢ |
AV | 6.04 ab |
A2 | 5.69 ab |
SoVs | 2.02d |
SsVs \ 5.43b \
S3V, ‘ 6.38 a ‘
S3V3 ‘ 298¢ ‘
SE | 0.20 |
CcVv | 12.97 \
SXC \ \
S1Co | 0.00 b |
S1Cy | 8.37a |
S1Cy | 6.10 ab |
S,Co | 0.00 b |
S,Cy | 9.39a |
S,C;, | 4.37 ab |
S:Co | 0.00 b |
SsCy | 6.60 a |
S3C, ‘ 8.19 a ‘
SE \ 2.01 \
CcVv | 12.97 \
VXC | |
V;Co | 0.00 ¢ |
V;Cy | 10.07 a |
V;C, | 7.32ab |
V,Cq | 0.00 ¢ |
V,Cy | 10.09 a |
V,C, | 7.86 ab |
V3Cy | 0.00 ¢ |
VsCy | 421 a< |
V3C, ‘ 3.48 bc ‘
SE \ 2.01 \
CV | 12.97 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.13.7 Interaction of sowing time, variety and inflorescence top-cutting

Interaction of sowing time, variety and inflorescence top-cutting was significant on dry
weight of flower (Table 21). The significantly highest dry weight of flower was with
S,V;C; (13.21 g) which was statistically similar with S,V,C,, S;V;C; and S3V,C2. The
significantly lowest fresh weight of flower were with S,V3C; (3.33 @), S,V3C, (2.749),
S1V3C, (2.69 g) and S3V5C; (3.95 g) which were identical with S3V5C,, S;V5Cy, S,V1C)
and S,V,C,. The intermediate fresh weights of flower were S;V,C,, S;V,C;, S;V,C,,
S3V1Cy, S5V, C, and S3V,C, which were significantly lower than S,V,C,.

Table 21 Interaction effect of sowing time, variety and inflorescence top-cutting on
the Dry weight of mustard flower

Treatments Dry weight of flower (g) ‘
SXVXC | |
S,V,Cy | 0.00 e |
S.ViCy | 10.00 ab |
S,V4C, | 7.75b |
S1V12Co | 0.00 e |
S,V,C; | 9.76 b |
S1V,C, | 7.85b |
S,V;3Co | 0.00 e |
S1V3Cy | 5.35 cd |
S1VsCy | 2.69d |
S;V1Co | 0.00 e |
S,V,C; | 13.21a |
S,ViC, | 4,90 cd |
S,V,Cy | 0.00 e |
S,V,Cy | 11.63 ab |
S2V2Co | 5.46 cd |
S;V3Co | 0.00 e |
S,V;3Cy | 3.33d |
S,V4C, | 2.74d |
AV | 0.00 e |
S3ViCy | 6.99 c |
S3ViCy | 9.31Db |
S3V2Co | 0.00 e |
S;V,Cy | 8.88 b |
S;V,C, | 10.26 ab |
SAVAS | 0.00 e |
S3V3Cy | 3.95d |
S3V3Cy | 5.01cd |
SE | 3.48 |
Y | 21.01 |

S; =01 November, S, = 15 November, S; = 30 November V, = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.14 Seed yield (kg ha™)
4.14.1 Effect of sowing time
Effect of sowing time was significant on seed yield (Fig.55). The significantly highest

seed yield was with S, (1566.50 kg ha™).The yield of S; (1339 kg ha™) was significantly
lower than that of S,.The significantly lowest seed yield was with S; (1234.35 kg ha™).

The results were similar with those of Afroz et al. (2011) who observed that the highest
seed yield was obtained by the BARI Sarisha-9 in 10 November sowing and lowest seed

yield was achieved in 30 November sowing.

Mondal et al. (1992), Mondal and Islam (1993) and Uddin et al. (1987) reported that late
sowing decreased the seed yield.

Yield (kg ha-1)
x
S

1200 -
1100 - ) ’
1000 <= -
S1 S2 S3
Sowing time

S; =01 November, S, = 15 November, S; = 30 November

Figure 55 Seed yield of mustard as influenced by sowing time (SE=10.52)

4.14.2 Effect of variety

Significant varietal effect was found on seed yield (Fig.56). The significantly highest yield
was showed by V, (1448.20 kg ha') and V; (1422.20 kg ha™). The significantly lowest
yield was with V3 (1270.10 kg ha). The findings is in conformity with the findings of
Zaman et al. (1991), Chakrabarty et al. (1991) and Uddin et al. (1987) reported that yields

were different among the varieties.
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V, = Tori-7, V, = BARI Sharisha-9, V; = BARI Sharisha-15

Figure 56 Seed yield of mustard as influenced by variety (SE=6.55)

4.14.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was also significant on seed yield (Fig.57). Highest
yield was with C, (1538.55 kg ha™). The yield of C, (1334.45 kg ha™) and that of C;
(1266.85 kg ha™) were statistically same and significantly lower than that of C,. In this
study, it was observed that inflorescence top cutting did not increase seed yield of
mustard, rather decreased it due to the inflorescence removal, the photosynthetic ability of

the source organ (leaf) may be changed.

Decreasing sink demand by removing fruit generally reduced leaf photosynthetic rate in
many species, such as tomato (Walker and Ho, 1977), grape (Downton et al. 1987),
kiwifruit (Actinidia deliciosa Liang et Ferguson) (Buwalda and Smith, 1990), and Satsuma
mandarin (Citrus unshiu Marc.) (lglesias et al., 2002). Similarly, in peach trees, the
photosynthetic rate was greater for leaves with a high crop load than a low crop load
(Quilot et al., 2004). Li et al. (2005) reported that fruit removal resulted in a 50% to 56%
reduction in net photosynthetic rate in ‘Okubo’ peach and a 22% to 39% reduction in
‘“Yanfeng 1’peach, compared with fruit-bearing shoots. The responses of leaf
photosynthetic rate to sink —source modification may be due to differences in genotypic

factors or developmental stage and the number of removed fruit.
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Although these are evidences that inflorescence removal increased the weight of the
remaining organs of the plant.

Park et al. (2003) evaluated the effect of inflorescence removal on the photosynthesis,
assimilation, and dry matter accumulation of buckwheat under both standard and increased
fertilization. They observed that when inflorescence was removed, both the stomatal
conduction and assimilation rate of most of the cultivar increased. The study also revealed
that removal of inflorescence significantly increased the fresh weight of both leaf and stem
under both standard and increased fertilization.

In this study although per hectare seed yield did not increase due to inflorescence top
cutting, siliqua fresh weight was increased suggesting that inflorescence top cutting had
effect on seed attributes.

1600 1
1500 -
1400 -
1300 -
1200 -
1100 |
1000 -

Yield (kg ha-1)

Co C1 C2
Cutting

Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut

Figure 57 Seed yield of mustard as influenced by inflorescence top-cutting (SE=5.79)

4.14.4 Interaction effect of sowing time and variety

Significant variation was observed for seed yield of mustard due to interaction effect of
sowing time and variety (Fig.58).The highest yield was with S,V, (1581.45 kg ha™) and
S,V4(1573.65 kg ha'l) which were statistically similar with S;V; , S;V, and S,V3. The
significantly lowest yield was with S;V5 (1099.15 kg ha™) which was statistically similar
with S;V3, S3V; and S3Vos.
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Figure 58 Seed yield of mustard as influenced by sowing time and variety (SE=11.35)
4.14.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on seed
yield (Fig.59). The significantly highest yield was with S,C, (1846.65 kg ha™). The
significantly lowest yield was with S;C; (1160.90 kg ha™) and S;C; (1162.85 kg ha),
which was identical with S;C,, S3Cq and S;C,.The intermediate yield were withS,Cy, S,C,
and S,C,.
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S; = 01 November, S, = 15 November, S; = 30 November, C, = Control, C; = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 59 Seed yield of mustard as influenced by sowing time and inflorescence top-
cutting (SE=10.03)
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4.14.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for seed yield due to interaction effect of variety and
inflorescence top-cutting. The significantly highest yield was with V,C, (1712.75 kg ha™)
which was statistically similar with V/;C, (1555.45 kg ha™). The significantly lowest yield
was with V5C, (1216.80 kg ha™), V5C; (1244.75 kg ha™), V,C; (1263.60 kg ha™), V,C;
(1292.20 kg ha™) and V5C, (1348.75 kg ha™) which were statistically similar with V,C,
and V,C,.
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V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15, C, = Control, C, = First cut (40 days after sowing), C, = 7 days after
first cut

Figure 60 Seed yield of mustard as influenced by variety and inflorescence top-
cutting (SE=10.03)

4.14.7 Interaction effect of sowing time, variety and inflorescence top-cutting

Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
seed yield (Table 22). The significantly highest yield was with S,V,C, (1996.15 kg ha™)
which was identical with S;V,C,, S,V,Cy and S,V3C,. The significantly lowest yield was
with S;V3C, (1052.35 kg ha‘l) which was statistically similar with S3V;C;, S3V,C,,
S3V1C21 S3V2C01 S3V2CL S3V2C2, S3V3C0, S3V3Cl, S3V3C2, SZV3C11 SZV3C21 S1V3C1;
S1V3Co, S1V,Cy and S;V;Cy.The intermediate yield were with S;V;Cy, S;V1C,, S1V,C,,
S,V1Cy, SHV,Cq and S,V5Cy. In this study, seed yield per ha apparently did not increased.
However, fresh siliqua weight (Table 5) and also 1000-seed weight of many treatments
composed of inflorescence top cutting have increased. This indicated that inflorescence
top cutting had positive effect on these reproductive parameters although this phenomena
was not demonstrate in case of seed yield per ha. Inflorescence top cutting of S,V (in

most cases of C,) showed significantly higher values than most of the treatments of stem
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dry weight, the inflorescence dry weight and total dry weight. But this treatment had also
higher chaff weight indicating that the diverted photosynthates was not enough and could
not contribute to yield increase and it was consumed by chaff. But it was also observed
that the same treatments increased 1000-seed weight but did not significantly increase the
number of seed per siliqua (Table 3).this suggest that inflorescence top cutting should
have been a bit contain.So that both the number and weight of seeds in a siliqua have

increased which might have been helpful to increase the per hectare seed yield.

Table 22 Interaction effect of sowing time, variety and inflorescence top-cutting on
the seed yield (kg ha™) of mustard

Treatments | Yield (kg ha) |
SXVXC | |
S1ViCo | 1216.80 b-e |
S,V:C; | 1593.80 e-i |
S,V,C, | 1238.25 b-f |
S1V,Co | 1547.65 a-c |
S,V,Cy | 1779.70 g-i |
S,V,C, | 1129.70 b-h |
S,V3Co | 1462.50 g-i |
S1ViCy | 1143.35 hi |
S,V;C, | 1102.40 i |
S,V1Co | 1052.35 ab |
S,V:C; | 1818.70 b-g |
S,V.C, | 1508.65 d-i |
S,V,Co | 1996.15 a |
S,V,Cy | 1470.30 b-h |
S,V,C, | 1276.60 e-i |
S,ViCo | 1725.75 a-d |
S,V3Cy | 1471.60 b-h |
S,ViC, | 1437.80 c-i |
S3V1Co | 1253.85 e-i |
S;ViCy | 1129.70 g-i |
S;ViC, | 1315.60 d-i |
S5V,Co | 1361.75 d-i |
S3V,Cy | 1191.45 f-i |
S;V,C, | 1361.75 d-i |
S3V3Co | 1176.50 f-i |
S;ViCy | 1160.90 f-i |
SAVA | 1160.90 f-i |
SE | 17.38 |
Y | 14.18 |

S; =01 November, S, = 15 November, S; = 30 November V, = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.15 Stover Yield
4.15.1 Effect of sowing time

Effect of sowing time was insignificant on Stover yield (Table 23). Though numerically
highest Stover yield was with S, (2952.51 kg ha™). The lowest Stover yield was with S,
(2724.49 kg ha™).

4.15.2 Effect of variety

Insignificant varietal effect was found on Stover yield (Table 23). The highest Stover yield
was observed by V; (2873.41 kg ha™) and the lowest Stover yield was with V; (2842.29 kg
ha™).

4.15.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was significant on Stover yield (Table 23). The
significantly highest Stover yield was with C, (2909.69 kg ha™). The Stover yield of C,
(2883.73 kg ha™) was statistically similar with C,. The significantly lowest Stover yield
was with C; (2770.24 kg ha™). There was a direct relationship between plants dry weight
and fresh weight. Park et al. (2003) observed that when inflorescence was removed, both
the stomatal conduction and assimilation rate of most of the cultivar increased. The study
also revealed that removal of inflorescence significantly increased the fresh weight both

leaf and stem under standard and increased fertilization
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Table 23 Effect of sowing time, variety and inflorescence top-cutting on the Stover

yield (kg ha™*) of mustard

Treatments Stover Yield (kg ha™)
Sowing time
S; 2886.66 a
S, 2952.51 a
S, 2724.49 a
SE 178.6
CV 21.13
Variety
V, 2842.29 a
V, 2847.96 a
V3 2873.41 a
SE 164.5
CV 21.13
Cutting
Co 2883.73 ab
C; 2770.24 b
C, 2909.69 a
SE 70.83
CV 21.13

“S, = 01 November, S, = 15 November, S; = 30 November V, = Tori-7, V, = BARI Sarisha-9, V3 = BARI Sarisha-15

C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut

4.15.4 Interaction effect of sowing time and variety

Insignificant variation was observed for Stover yield of mustard due to interaction effect
of sowing time and variety (Table 24).The highest yield was with S,V, (3056.55 kg ha™)
and the lowest yield was with S;V, (2571.63 kg ha™).

4.15.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on Stover
yield (Table 24). The significantly highest yield was with S,C, (3061.71 kg ha™), S;C, and
S,Cq which were statistically similar with S;C;, S$,C,, S,C; and S;C,. The significantly
lowest yield was with S3C; (2649.01 kg ha™) and S5C, (2667.06 kg ha™).

4.15.6 Interaction effect of variety and inflorescence top-cutting

Insignificant variation was observed for Stover yield due to interaction effect of variety
and inflorescence top-cutting (Table 24). The numerically highest Stover yield was with
V;C, (2963.17 kg ha™) and the lowest Stover yield was with V;C; (2728.97 kg ha™).
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Table 24 Interaction effect of sowing time, variety and inflorescence top-cutting on

the Stover yield (kg ha™) of mustard

Treatments” ‘ Stover Yield (kg ha™) ‘
SXV | \
SiVi | 2832.14 a |
SiV, | 2915.71a |
S1Vs | 2912.10 a |
AV | 2865.67 a |
S2V2 | 3056.55 a |
SyVs | 2935.32 a |
AV | 2829.05a |
AV | 2571.63 a |
S3V3 | 2772.82 a |
SE | 284.9 \
cVv | 19.46 |
SXC | \
S1Co | 3038.49 a |
S:Cy | 2811.51 ab |
$:Co | 2809.96 ab |
S:Co | 2945.64 a |
S,Cy | 2850.20 ab |
S,C;, | 3061.71a |
S:Co | 2667.06 b |
S5Cy | 2649.01 b |
S3C; | 2857.42 ab |
SE | 122.7 \
Y] | 19.46 \
VXC | |
V;Co | 2834.72 a |
V:Cy | 272897 a |
V;C, | 2963.17 a |
V1Co | 2930.16 a |
VaCy | 273155 a |
VaCo | 2882.18 a |
V3Co | 2886.31 a |
VsCy | 2850.20 a |
VsC, | 2883.73a |
SE | 122.7 \
Y] | 19.46 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut

130



4.15.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
Stover yield (Table 25). The significantly highest Stover yield was with S,V,C, (3172.62
kg ha') and S,V,C, (3172.62 kg ha™) which was identical with S;V,Cq, S;V1Co, S1V1Co,
S1V1Cy, S1VoCo, S1VoCy, S1VLCsy, S1V3Co, S1V3Ci, S1V3Cy, SViCo, SViCy, SVHCy,
S3V;1C, and S,V3Cy. The significantly lowest Stover yield was with S3V,C, (2522.62 kg ha’
1) which was statistically similar with S;V,Cq, S3V1Cy, S1V;C; and S3V,Co.

Table 25 Interaction effect of sowing time, variety and inflorescence top-cutting on

the Stover yield (kg ha™) of mustard

Treatments” | Stover Yield (kg ha™) |
SXVXC | |
S.ViCo | 3048.81 a-c |
Ao | 2661.91 b-d |
S.ViC, | 2785.71 a-d |
S,V,Cy | 3048.81 a-C |
S1V,Cy | 2847.62 a-d |
S,V,C, | 2850.71 a-d |
S1ViCo | 3017.86 a-c |
S,V;3Cy | 2925.00 a-d |
S1V4C, | 2793.45 a-d |
S,V,Cy | 2747.02 a-d |
S,ViCy | 2863.09 a-d |
S,V,C, | 2986.91 a-d |
S,V,Co | 3172.62a |
S,V,C; | 2824.41 a-d |
S,V,C, | 3172.62a |
S,V3Co | 2917.26 a-d |
S,V4Cy | 2863.09 a-d |
S,V;C, | 3025.59 a-c |
S;V1Co | 2708.34 a-d |
S;V,Cy | 2661.91 b-d |
S;ViC, | 3116.91 ab |
S;V,Co | 2569.05 cd |
S;V,Cy | 2522.62 d |
S;V,C, | 2623.21 cd |
S5ViCo | 2723.81 a-d |
SAVAN | 2762.50 a-d |
S;V4C, | 2832.14 a-d |
SE | 212.5 |
CcVv | 8.38 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.16 Biological yield
4.16.1 Effect of sowing time

Effect of sowing time was insignificant on biological yield (sun dried) (Table 26). Though
numerically highest biological yield was with S; (4385.78 kg ha™). The lowest biological
yield was with S; (3950.34 kg ha™).

4.16.2 Effect of variety
Insignificant varietal effect was found on biological yield (Table 26).The highest
biological yield was observed by V, (4295.84 kg ha™*) and the lowest biological yield was
with V3 (414352 kg ha™).

4.16.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was significant on biological yield (Table 26).The
significantly highest biological yield was with C, (4422.57 kg ha™*).The biological yield of
C, (4243.93 kg ha™) was statistically similar with C,.The significantly lowest biological
yield was with C; (4037.25kg ha™).

Table 26 Effect of sowing time, variety and inflorescence top-cutting on the

Biological yield (kg ha™) of mustard

Treatments Biological Yield (kg ha™)
Sowing time
S; 4385.78 a
S, 4367.64 a
S3 3950.34 a
SE 268.7
CV 21.43
Variety
V, 4264.38 a
V, 4295.84 a
V3 4143.52 a
SE 188.3
CV 21.43
Cutting
Co 442257 a
C, 4037.25b
C, 4243.93 a
SE 110.8
CV 21.43

S; =01 November, S, = 15 November, S; = 30 November V, = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.16.4 Interaction effect of sowing time and variety

Significant variation was observed for biological yield of mustard due to interaction effect
of sowing time and variety (Table 27).The highest biological yield was with S,V, (4550.00
kg ha™) and SV, (4471.07 kg ha™) which were statistically similar with S;V; , SV, S,V
and S, V3. The significantly lowest biological yield was with S;V, (3866.47 kg ha™) which

was statistically similar with S3V; and S;V;.

4.16.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on
biological yield (Table 27). The significantly highest biological yield was with S;C,
(4726.19 kg ha™) which was identical with S,C, and S,C,. The significantly lowest
biological yield was with S;C, (3831.83 kg ha'l) which was identical with S;C;, S,C4, S5Co
and S;C,.The intermediate yield was with S;C, (4257.92 kg ha‘l).

4.16.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for biological yield due to interaction effect of variety
and inflorescence top-cutting (Table 27). The significantly highest biological yield was
with V,C, (4642.85 kg ha™) which was statistically similar with V,C, and V;C,. The
significantly lowest biological yield was with V;C, (4095.08 kg ha™*), V,C; (3995.44 kg ha’
1), V1C; (4021.23 kg ha™), V5C, (4100.73 kg ha™) and V;3C, (4234.77 kg ha') and V,C,
(4249.25 kg ha'™).
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Table 27 Interaction effect of sowing time, variety and inflorescence top-cutting on

the Biological yield (kg ha™) of mustard

Treatments” ‘ Biological Yield (kg ha™) ‘
SXV \ \
SiVi | 4413.29 ab |
SiV, | 4471.07 a |
S1Vs | 4272.98 a-c |
AV | 4323.01 a-c |
A2 | 4550.00 a |
S,V3 | 4229.89 a-d |
AV | 4056.83 b-d |
S5V, | 3866.47 d |
S3Vs | 3927.70 cd |
SE \ 192.0 \
CcVv | 15.02 \
SXC \ \
S1Co | 4726.19a |
S1Cy | 4173.24 c-e |
S1Cy | 4257.92 b-d |
S:Co | 4585.87 ab |
S,Cy | 4106.67 c-e |
S,C;, | 4410.35 a-c |
S:Co | 3955.64 de |
S5C, | 3831.83 € |
S5C, | 4063.53 c-e |
SE \ 192.0 \
CcV \ 15.02 \
VXC | |
V;Cy | 4390.08 ab |
V:Cy | 4021.23 b |
V;C, | 4381.83 ab |
V,Co | 4642.85a |
V,Cy | 3995.44 b |
V,C, | 4249.25 b |
VsCo | 4234.77b |
VsCy | 4095.08 b |
VsC, | 4100.73 b |
SE \ 192.0 \
Y | 15.02 |

S; =01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.16.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
biological yield (Table 28). The significantly highest biological yield was with S,V,C,
(5014.28 kg ha'l) which was identical with S;V,Cy, S;V1Co, S,V1Co, S,V1Cy, S,V,C,,
S,)V3Co, S3V1C,, S1V,LC, and S;V3Cy. The significantly lowest biological was with S;V,C,
(3760.72 kg hal), S;V,C, (3783.93 kg ha™) and S;V5C, (3865.72 kg ha™) which were
statistically similar with S3V,C;, S3ViCo, S3V,Co, S3V3Cy, S3Vi3C,, S,V3C,, S1ViaCy,
S1V,Cy, S1V1Cy, S1V1Cy, S1V,Cs, SpV4Cy, S,V,C and S,V3Cy.

Table 28 Interaction effect of sowing time, variety and inflorescence top-cutting on
the Biological yield (kg ha™*) of mustard

Treatments” | Biological Yield (kg ha™) |
SXVXC | |
S.ViCo | 4890.48 ab |
S,V,C; | 4093.45 de |
S,V,C, | 4255.95 b-e |
S1V,Co | 4859.52 a-c |
S,V,C; | 4240.48 b-e |
S.V,C, | 4313.21 a-e |
S,V;3Co | 442857 a-e |
S1ViCy | 4185.80 b-e |
S,V;C, | 420457 b-e |
S,V1Co | 4333.34 a-e |
S,V,C; | 417857 b-e |
S,V.C, | 4457.14 a-e |
S,V,Cy | 5014.28 a |
S,V,Cy | 3985.12 de |
S,V,C, | 4650.59 a-d |
S,VsCo | 4410.00 a-e |
S,V;3Cy | 4156.33 b-e |
S,ViC, | 4123.32 c-¢ |
SAVA e | 3946.43 de |
SsViCy | 3791.67 e |
S;V,C, | 4432.38 a-e |
SsV,Co | 4054.76 de |
S;V,Cy | 3760.72 ¢ |
AV | 3783.93e |
SAVAS | 3865.72 ¢ |
SsViCy | 3943.10 de |
S;V;C, | 3974.29 de |
SE | 3325 |
Y | 8.84 |

S; =01 November, S, = 15 November, S; = 30 November V, = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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4.17 Harvest Index (%)
4.17.1 Effect of sowing time
Effect of sowing time was significant on harvest index (Table 29). The significantly

highest harvest index was with S, (35.87 %). The harvest index of S; (31.25 %) was
significantly lower than that of S,. The significantly lowest harvest index was with S;
(30.53 %). The results are agreed with those of Hossen (2005) who reported that a

reduction in harvest index in early and delay sowing.

4.17.2 Effect of variety

Insignificant varietal effect was found on harvest index (Table 29). The numerically
highest harvest index was showed by V, (33.71 %) and lowest harvest index was with Vs
(30.65 %). The results are agreed with those of Islam et al. (1999) who observed that the
harvest index varied markedly among varieties of different plant type of mustard.
Mendham et al. (1981) stated that a low harvest index of rapeseed might be due to

excessive pod and seed losses during flowering.

4.17.3 Effect of inflorescence top-cutting

Effect of inflorescence top-cutting was also significant on harvest index (Table 29). The
significantly highest harvest index was with Cq (34.79 %). The harvest index of C; (31.38
%) and that of C, (31.44 %) were statistically same and significantly lower than that of C,.

Table 29 Effect of sowing time, variety and inflorescence top-cutting on the Harvest
Index (%) of mustard

Treatments Harvest Index (%)
Sowing time
S; 30.53 b
S, 35.87a
S3 31.25ab
SE 0.73
CV (%) 11.67
Variety
V, 33.35a
V, 33.71a
A 30.65a
SE 1.07
CV (%) 11.67
Cutting
Co 34.79a
C, 31.38b
C, 31.44b
SE 0.59
CV (%) 11.67

*S, = 01 Nove ber, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Co = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.17.4 Interaction effect of sowing time and variety

Significant variation was observed for harvest index of mustard due to interaction effect of
sowing time and variety (Table 30).The significantly highest harvest index was with S,V;
(36.53%) and lowest harvest index was with S;V; (25.72 % ).

4.17.5 Interaction effect of sowing time and inflorescence top-cutting

Interaction effect of sowing time and inflorescence top-cutting was significant on harvest
index (Table 30). The significantly highest harvest index was with S,C, (40.27 %) and
S,Cy (36.14 %) which were identical with S;Cq, S,C,, S3Ci, S3C, and S;Cy.The

significantly lowest harvest index was with S;C; (27.86 %).

4.17.6 Interaction effect of variety and inflorescence top-cutting

Significant variation was observed for harvest index due to interaction effect of variety
and inflorescence top-cutting (Table 30). The significantly highest harvest index was with
V,Cy (36.89 %) which was statistically similar with V,C, (35.43%). The significantly
lowest harvest index was with V5C, (29.67 %), V5C; (30.40 %) and V3Cq (31.85 %) which

were statistically similar with V,C4, V,C, and V,C,.
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Table 30 Interaction effect of sowing time, variety and inflorescence top-cutting on
the Harvest Index (%) of mustard

Treatments ‘ Harvest Index (%)
SXV |
SiVi | 33.08a
SiV, | 32.59a
SAYA | 25.72 b
AV | 36.40 a
S2Vs | 34.76 a
S,V | 36.53a
SaV4 | 30.39 ab
S3V, | 33.76 a
S3Vs3 | 29.69 ab
SE | 1.86
CV (%) | 17.18
SXC |
$1Co | 31.87 ab
SiCy | 27.86b
SiC, | 31.80 ab
S:Co | 40.27 a
S,Cy | 36.14a
S,C, | 31.04 ab
S3Co | 31.94 ab
S3Cy | 30.30 ab
S3C, | 31.48 ab
SE | 1.03
CV (%) | 17.18
VXC |
V;Co | 35.43 ab
ViCy | 32.13 bc
V:C, | 32.38 bc
V2Co | 36.89 a
V,Cy | 31.63 ¢
V,C; | 32.17 bc
V3Co | 31.85¢
VsCy | 30.40 ¢
VsC, | 29.67 ¢
SE | 1.03
CV (%) | 17.18

*S, = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, VV, = BARI Sarisha-9, V; = BARI Sarisha-15
C, = Control, C, = First cut (40 days after sowing), C, = 7 days after first cut
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4.17.7 Interaction effect of sowing time, variety and inflorescence top-cutting
Interaction effect of sowing time, variety and inflorescence top-cutting was significant on
harvest index (Table 31). The significantly highest harvest index was with S,V,C, (41.97
%) which was identical with S3V,Cy, S;V,Co, S;V,Co, S3V,C1, S;V3Cy, S,V3C,, S1ViCo,
SiV,Cy, S,V.Cy, SHVLCy, S1V1Co, SoV1C, and S,V5C. The significantly lowest harvest
index was with S;V3C, (25.03 %) which was statistically similar with S;V;C;, S;V,Cy,
S3V1Ca, S3V1Co, S1V3Co, SaV2Coh, S3V3Coh, S3ViCy, S3ViCs, S3V3Cy, S3V3Cy, S3V3Coy and
S1V3C.
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Table 31 Interaction effect of sowing time, variety and inflorescence top-cutting on

the Harvest Index (%) of mustard

Treatments” ‘ Harvest Index (%) ‘
SXVXC | |
SV, Co | 32.59 a-e |
AV | 30.25 b-f |
S,ViC, | 36.36 a-C |
S.V,Cy | 36.62 a-C |
S,V,Cy | 26.64 d-f |
S.V,.C, | 33.91 a-e |
S.VsCy | 25.82 ef |
S1VsCy | 26.34 d-f |
S,V;C, | 25.03 f |
S,V,Co | 41.97 a |
S,V,C, | 36.10 a-c |
S,V;C, | 31.25 a-e |
S,V,Cq | 39.81 ab |
S,V,C, | 36.89 a-c |
S,V,.C, | 27.45 d-f |
S,V;Co | 39.13 ab |
S,V5Cy | 35.41 a-d |
S,V;C, | 34.87 a-e |
S3V;Cy | 31.77 b-f |
S;ViCy | 29.79 e-f |
S;V4C, | 29.68 c-f |
S5V,Cy | 33.58 a-e |
SsV,Cy | 31.68 a-f |
S5V,C, | 35.99 a-d |
S;V;Co | 30.43 b-f |
S3VsCy | 29.44 c-f |
SsVsC, | 29.21 c-f |
SE | 1.79 |
CV (%) | 9.56 |

“S; = 01 November, S, = 15 November, S; = 30 November V; = Tori-7, V, = BARI Sarisha-9, V; = BARI Sarisha-15
Co = Control, C; = First cut (40 days after sowing), C, = 7 days after first cut
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CHAPTER V
SUMMARY

The study was carried out to find out the effect of inflorescence-top cutting and sowing

time for optimum yield of mustard varieties. The results are summarized below.

The 15 November sowing S, (109.61 cm) only produced the tallest plant. The maximum
plant height was found from the treatment combination S,V; (113.03 c¢cm) and S,V,
(112.11cm). The significantly highest number of inflorescence both primary and
secondary was produced by S1 (9.73) and S2 (9.11). The highest number of primary
inflorescence was produced by the treatment combination S;C, (10.26), V,C, (9.81) and
S;V:C, (12.00). S,C; (7.14) and V,C, (7.96) also produced highest number of secondary
inflorescence. Treatment S; (15.32) and S, (15.87) gave the highest number of sterile
siliqua. V; (200.56) gave the highest number of filled siliqua and V, (17.93, 15.06) gave
the highest number of unfilled and sterile siliqua. Treatment combination S,V, (229.48),
S1C; (192.70), S,C, (191.44), V;C, (216.07) and S,V;C; (254.11) gave the the highest
number of filled siliqua. S;V,Cy and S3V,C, (both 26.66) gave the highest number of
unfilled siliqua and S;V,C,; (26.55) gave the highest number of sterile siliqua.

Fresh weight was greatly influenced by cutting. S, produced the highest fresh weight of
siliqua at the bottom of the inflorescence and S1 produced the highest fresh weight of
siliqua at the top of the inflorescence. V5 produced highest fresh weight in all position of
the inflorescence. C, produced highest fresh weight at all top, mid and bottom position of
the siliqua. In case of interaction effect the treatment combination S,V3, S3V3, S3V3C, and
S3V3C; give the highest fresh weight of siliqua at the bottom of the inflorescence. S;C;,
S,Cq, SCy, SHV3Cy, S1V3Crand S1V3C, gave the highest fresh weight of siliqua at the top
of the inflorescence. S;V3C; gave the highest fresh weight of siliqua at the mid of the

inflorescence.

Sowing time had significant effect on dry weight of chaff. S, gave the highest dry weight
of chaff. Cutting showed significant effect. The treatment combination S,C,, V,C, and
S,V gave highest dry weight of chaff. The highest dry weight of chaff also obtained from
S,V;C; and S,V,Co,.
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The highest dry weight of seed was obtained from S, S,, Vi, V5, C; and C,. In case of
interaction effect the treatment combination S;V,, S;C,, V,C,, V,C,, S;V;C4, S;V,C, and
S,V,C; gave the highest dry weight of seed.

The highest dry weight of stem obtained from S;, S,, C; and C,. In case of interaction
effect the treatment combination S,C,, S,C,, V;C4, S,V,C4, S,V,C, and S,V,C, gave the
highest dry weight of stem.

The highest dry weight of inflorescence without siliqua was found in S, and V;. In case of

interaction effect the treatment combination S,V1, S,C,, S,C, and S,V;C,.

Above ground dry weight varied at all stages with different sowing times, varieties and
cutting times. The highest above ground dry weight of plant was obtained from S,, V4, V5,
C; and C,. The treatment combination S,Vy, S,C,, S,V;C; and S,V;C, gave the highest

above ground dry weight.

Cutting showed significant effect on thousand seed weight. The highest thousand seed
weight was obtained from C; and C,. In case of interaction treatment combination S,V,C,

gave the highest result.

The highest fresh weight of flower was found in C;. In case of interaction treatment
combination S;V,, S,C,, S,Cq, V,Cy, V,Cq, S,V,C; and S,V,C; gave the highest fresh
weight of flower. The highest dry weight of flower was found in C;. Treatment
combination S,Vi, S3V,, S:Cq, S,Cyq, S3C, and S,V;C; gave the highest dry weight of
inflorescence.

Seed yield plant * is a complex character which depends on the different yield
contributing characters. Treatment S, (2410 kg ha™), V, (2228 kg ha™) and C, (2367 kg
ha™) gave the highest seed yield. In case of interaction treatment combination S,V1, S,V5,
S,V3, S,Cq, V,Co, S,V,Co, S1V,Co, S,V1Co and S,V3C,,.

Treatment C, gave the highest Stover yield. In case of interaction S,V,C, and S,V,C, gave
the highest Stover yield. The highest biological yield was obtained from C, (6803 kg ha™).
Among the treatment combination S,V,, S;Cq, V,Cq and S,V,C, gave the highest result.

The treatment S; and C, gave the highest harvest index. Treatment combination V,C, and
S;V1Cq produced highest harvest index.
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CHAPTER VI
CONCLUSION

Mustard is a cold season crop and one of the most important oil seed crop. Time of sowing
is very important for growth and development of a crop. In mustard there are some
varieties which produce a long inflorescence but cannot convert all its flowers especially
at the top; and stop pod formation after reaching its potentials. As a result the remaining
flower along with the pedicel remains for a while on the inflorescence and uses some
portion of the current photosynthate and shed either after blossom or being unbloomed.
These flowers certainly used some portions of post flowering photosynthate which
ultimately get lost. If the non potential portion of the inflorescence is removed for edible
purposes before using some extra photosynthate while on the inflorescence stalk, some
portion of the photosynthates could the saved which would translocate downwards to
supplying some extra photosynthate to the developing siliquas. This extra supply of
photosynthate would be helpful to increase the weight of the grains and intern incrase the

yield of mustard.

The present study was undertaken to find out the effect of inflorescence-top cutting of
mustard genotypes under varying sowing times on the yield and yield attributes of
mustard. The research was conducted at the Agronomy field of Sher-e-Bangla Agricultural
University, Dhaka-1207, during the period from November 2011 to February 2012.
Treatments were three sowing times viz. S; (01 November), S, (15 November) and S; (30
November), three varieties viz. V; (Tori-7), V, (BARI Sarisha-9) and V; (BARI Sarisha-

15) and three cutting times viz. C, (control), C; (first cut) and C, (second cut).

The maximum plant height was found from the treatment combination S,V; (113.03 cm).
The highest number of primary and secondary inflorescence was produced by the
treatment combination S,C, and V,C; S,V,C; (254.11) gave the the highest number of
filled siliqua. S;V,Cy and S;V,C, (both 26.66) gave the highest number of unfilled siliqua
and S;V,C, (26.55) gave the highest number of sterile siliqua. S3V3C, gave the highest
fresh weight of siliqua at the bottom of the inflorescence. The highest dry weight of chaff,
seed, stem and inflorescence were obtained from S,V,C,, S,V;C,, S,V,C; and S,V,C,
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respectively. S,V,C, gave the highest above ground dry weight per plant. Treatment
combination S,V,C, gave the highest thousand seed weight. S,V,C, gave the highest fresh
weight and dry weight of flower. S,V,C, gave the highest Seed yield, Stover yield and
Biological yield per hectare. S;V,C, produced highest harvest index.

Although cutting treatment did not show yield increase, some of the cutting treatments in
combination with the variety or sowing time showed high values in number of
inflorescence, number of siliqua and 1000 seed weight. Chaff weight also increased due to
inflorescence cutting indicating that photosynthate saves did not transport towards grain.

So, further investigation is suggested involving earlier inflorescence cutting.
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Appendix 1. Monthly average total rainfall during the study period (October to February)
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Appendix 2. Monthly average air temperature during the study period (October to February)
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Appendix 3. Monthly average relative humidity during the study period (October to February)
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