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ABSTRACT 

An experiment was carried out at the Agronomy Field Laboratory, Sher-e-

Bangla Agricultural University, Dhaka, during the period from November 

2007 to February 2008 to study the effect of row spacing on the yield and 

yield contributing characters of rapeseed. Four high yielding varieties of 

rapeseed (viz. Improved Tori 7, SAU Sharisa 1, BARI Sharisa 9, BARI 

Sharisa 13) and three row spacings (viz. 15. 30 and 45 cm) were included as 

experimental treatments. The experiment was laid out in a two factor 

randomized completely block design with three replications. The spacing 

between plants in a row was maintained at 5 cm distance. Result showed that 

BARI Sharisa 9 produced the highest yield of 1.54 1 haS '. The lowest seed 

yield (0.96 t h&') was obtained from the variety BARI Sharisa 13. 

Improved Tori 7 and SAU Sharisa I produced 1.34 and 1.10 t haS ' seed 

yield respectively. The 30 cm row spacing gave the highest seed yield of 

1.44 t ha1  followed by 45 cm row spacing (1.23 t h15. The maximum seed 

yield of rapeseed could be obtained by using BARI Sharisa 9 sown 30 cm 

apart keeping 5 cm plant to plant distance. 
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INTRODUCTION 

 



INTRODUCTION

Ll  
. 

Rapeseed has been grown for thousands of years as lamp fuel, cooking oil 

and as forage. During World War It, rapeseed acreage increased dramatically 

because it was used as a lubricant for steamships. In course of time, 

Rapeseed has become a promising oil seed crop in the world (Weber ci aL, 

1991). It belongs to the genus Brassica under the family cruciferac. There 

are three edible oil producing species namely Brassica naptis. Brassica 

cainpestris and Brassicajuncea. According to the report of FAO (2006), the 

annual production of rapeseed in the world was 46.5 million ton seeds from 

an area of 30.3 million hectares. It occupies the third position in terms of 

production and area after soybean and cotton. 

Bangladesh is facing a huge deficit of edible oil. According to the National 

Nutrition Council (NCC) of Bangladesh, the recommended dietary 

allowance (RDA) is estimated to be 6 g oil per capita per day for a diet with 

2700 kcal. On this RDA basis, Bangladesh requires 0.29 million tons, 

equivalent to 0.8 million tons of oil seeds for nourishing her people. (NCC, 

1984) 

In Bangladesh rapeseed is the most widely grown oil seed crop. Out of the 

total cropped area of 13.53 million ha oil crops occupy only 0.561 million ha 

which is about 4.2% of the total cropped area. Rapeseed and mustard 

occupies 60% of the oil cropped area (Wahhab ci at, 2002). 

Rapeseed- mustard oil has only 6 % saturated fat, which is lower than any 

other vegetable oil, It is also composed of 58% mono saturated fat, a 

desirable trait to consumers. Rapeseed meal is a safe protein source in 

animal feed having 32-38 % protein (Myers, 1995). So the prospects for 



rapeseed appear to be good. In Bangladesh context, it is popular edible oil in 

rural area and is considered important for improving the taste of a number of 

food items. It also serves as an important raw material for industrial use such 

as soaps, paints, varnishes, hair oils, lubricants, textile auxiliaries, 

pharmaceuticals etc. Oil cakes and meals can also be used as animal feeds 

and as manures. 

The yield of rapeseed in Bangladesh has been increased obviously with the 

introduction of high yielding varieties. l-lowever their yields in farmer's 

fields are stilt low compared to their potentialities. Moreover, the yields of 

these high yielding cultivars are far behind compared to that of other 

rapeseed growing countries of the world. The cause of lower yield of 

rapeseed in Bangladesh is mainly due to poor management practices and use 

of non-recommended local varieties. Therefore, there is a scope to increase 

the yield by using HYV and adopting proper management practices such as 

spacing, seed rate, fertilizer application and other intercultural operations. 

Proper agronomic manipulation could elevate the yield of rapeseed nearer to 

the level of varietal potentiality. Plant architecture differs among varieties. 

Therefore, there is a need of optimizing the row spacing in order to facilitate %
mechanical weeding and other intercultural operations for better crop 

management and thus providing congenial crop environment for better 

growth and higher yield. 

Establishment of an optimum plant population by maintaining proper row 

spacing is one of the important factors to secure a good yield in any crop. 

Population density can be adjusted by maintaining row spacing while in the 

rows, by keeping a constant distance from plant to plant. Optimum spacing 

ensures proper growth of the aerial and underground parts of the plant 

through efficient utilization of solar radiation, nutrients, spaces and water. It 



is well established that the crop environment with regard to light intensity 

and concentration of carbon dioxide play a vital role in photosynthesis of the 

plant thus increase dry matter accumulation and vegetative growth of the 

plant. Hence plant density per unit area influences the crop yield 

considerably. 

Moreover, determination of optimum spacing for different rapeseed varieties 

could help engineers to design the seed drill to facilitate mechanical 

cultivation of the crop. However, the present information regarding row 

spacing effect of yield of available cultivars of rapeseed and mustard is not 

enough in Bangladesh as new varieties are coming from research 

organizations every year for cultivation at farmer's fields. 

Therefore, the present experiment was undertaken to study the effect of row 

spacing on the yield and yield components of some BARI and one SAU 

developed rapeseed and mustard varieties together with the following 

objectives: 

To study the effect of varieties on yield and yield contributing 

characters of rapeseed. 

To study the effect of different row spacing on yield and yield 

contributing characters of rapeseed. 

To observe which variety at what row spacing gives highest yield. 
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REVIEW OF LITERATURE 

In Bangladesh rapeseed crop complex comprises three ecotypes of Brassica 

campesiris L. viz. Yellow sarson, Brown sarson and Toria which are 

collectively called as Sarson or rapeseed and the other spp, Brassicajuncea 

commonly known as Mustard, Indian Mustard, Brown Mustard, Rai and 

Raya. Summer or winter Brasasica spp are Brassica campestris and 

Brassica juncea which are commonly cultivated in Europe, Canada and 

Australia, while leafs' forms of Brassica campesiris and Brass/ca juncea pre 

dominate in Japan and China. Rapeseed and mustard are the principle edible 

oil producing crops in Bangladesh. 

Among crop species the rapeseed and mustard complex is probably the one 

group of crop plants that has received the least attention from the 

physiologist and agronomist. As a result comprehensive information is not 

yet available on the manipulation of growth as well as yield of these crops in 

Bangladesh. Although some modem varieties have been developed, still 

there is a large yield gap between theoretical potential yields (Yield at 

research level) and field yield (Yield at farmer's field). This is largely due to 

management constraints. It warrants maximum research thrust for achieving 

quantum jumps in the yield levels of the crops. 

Various authors found that the yield response to different levels of plant 

densities appeared to differ with genotypes and growing conditions. The 

yield performance of rapeseed and mustard in tropical and temperate 

countries, for instance, the closer spacing accommodating 200 to 300 plants 

per m2  was found to yield higher in summer rapeseed, B. napus (Kondra, 

1975; Clark and Simpson. 1978) 
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Elias et cxl. (1982) found that in different places of Bangladesh farmers 

generally practiced broadcast method of seeding and used variable seed rate 

(5 kg to 20 kgha4 ), irrespective of both traditional and improved varieties of 

rapeseed and mustard. In line sowing only row to row distance are 

maintained without looking into plants per row. Over population within the 

row or plants per unit area create heavy competition causing either reduction 

of growth or death of plant, which reduce per plant yield and yield per unit 

area. 

Downey (1971) reported that optimum spacing or population density (PD) 

per unit area plays an important role towards increased yield. Grain yield can 

be increased by raising plant population, but this relationship is parabolic. 

Mustard is an important oil yielding crop in Bangladesh which could 

contribute to a large extent in the national economy. But, the research works 

done on this crop with respect to agronomie practices are not sufficient. Only 

limited studies have so far been conducted on the response of mustard to 

agronomic management practices particularly row spacing. A number of 

such studies have, however, been carried out in other parts of the world. 

Some of the studies relevant to the present line of work have been reviewed. 

2.1 Plant height 

Plant height of rapeseed and mustard differs among the varieties depending 

on their genetic makeup. There are three species of oliferous Brassica viz., 

Brassica campestris, Brassica juncea and Brassica napus each of which 

differs from one another with respect to plant development, growth and 

yield. Varieties have different plant types and therefore plant height in 

particular differs widely. 
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Johnson et at (2003) conducted a study to determine the optimum row 

spacing of canola using contemporary open pollinated, hybrid and transgenic 

cultivars. They observed that variety and row spacing interaction was only 

significant for plant height. Short plant of the Brassica napus cultivars was 

found when grown at the narrower row spacing but Brassica napus cultivars 

had similar plant height at both row spacing and the hybrid Brassica napus 

cultivar yielded greater than the open pollinated cultivars. 

Oad et al. (2001) conducted a field experiment in Pakistan to determine the 

effect of row spacing on growth and yield of rapeseed (Brassica napus). The 

homogeneous seeds of rape cv. P 33 were sown at 3 row spacing (30, 45, 60 

cm). They observed that plant height was affected significantly by row 

spacing and among them 60 cm row spacing produced the tallest plant. 

Meitei et al. (2001) conducted a two year experiment to determine the effects 

of spacing (66.6 cm x  66.6 cm, 50 cm x  50 cm, 50 cm x  40 cm, 40 cm 

x0cm, 50 cm x  25 cm, 40 cm x  25 cm and 25 cm x  25 cm) on the yield and 

yield components of Brassica •/uncea var. Rugosa cultivars (l-langgam 

Amubi, Hanggam Angoubi and Hanggam Anganbi). They observed that 

Hanggam Angoubi gave the highest plant height (52.25 and 48.29 cm) and 

66.6 cm row spacing resulted in the tallest plants (55.00 and 48.38 cm) 

Butter ci al. (1999) conducted a study on Indian mustard cv. RLM 619 and 

maintained 3 row spacings (15, 22.5 and 30 cm). They observed that row 

spacing had no significant effect on plant height. 

Ahmcd et al. (1999) stated that the tallest plant (102.56 cm) was recorded in 

the variety Daulat. No significant difference was observed in plant height of 

BARI Sharisa 6 and Nap 8509. 
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Jahan and Zakaria (1997) reported that BAR! Sharisa 6 was the tallest plant 

(142.5 cm) which was at par with Sonali (139.5 cm) and Jatarai (138.6 cm). 

The shortest plant was observed in Tori 7 which was significantly shorter 

than other varieties. The exotic varieties were of intermediate type. 

Hussain et at (1996) observed that the highest plant height was with 

Narendra (1 75 cm) which was identical with AGA 95-21 (166 cm) and 

Hyola 50(165 cm). 

Mondal et al. (1992) found that variety had significant effect on plant height. 

They found the highest plant height (134.4 cm) in the variety J 5004, which 

was identical with SS 75 and significantly taller than iS 72 and Tori 7. 

Ali ci at (1986) and Bhuiyan (1989) observed significant variation in plant 

height due to different varieties of mustard and rape. According to Bhargava 

and Tomar (1982) the ideotype should combine the major yield attributes of 

varieties having plant height ranges between I - 1.25 m. 

Rahman et at (1982) observed the performances of different Brassica 

germplasms including M 127 and M 257 and M 284 and concluded that 

there were no significant differences among the lines considering the 

characters of plant height. 

Scarisbric ci at (1982) reported a negative relationship between plant 

heights with higher plant density. 

Wanftede ci al. (1970) reported that population density did not have any 

effect on the height of individual plant. 
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2.2 Branches plani' 

The yield contributing characters such as number of primary, secondary and 

tertiary branches are important determinant of the seed yield of rapeseed and 

mustard. Varieties among Brassicci spp showed a marked variation in the 

arrangement of the branches and their number per plant. 

Oad c/ al. (2001) conducted a field experiment in Pakistan to determine the 

effect of row spacing on growth and yield of rapeseed (8. napus). The 

homogeneous seeds of rape cv. P33 were sown at 3 row spacing (30,45 and 

60 cm). They observed that branches plani' was affected significantly by 

row spacing and among them 60 cm row spacing proved to be the best. 

BARI (2000) found that the number of primary branches planC' was higher 

(4.2) in the variety SS 75 and lower (2:1) in the variety BARI Sharisa S 

under poor management. Under medium management, the higher number of 

primary branches/plant was found in BARI Sharisa 6 (5.5) and lower in 

BARI Sharisa S. Under management, the highest number of primary 

branches/plant was with BARI Sharisa 6 (5.9) and lower (3.0) with Nap-248. 

Butter c/ti!. (1999) conducted a study on indian mustard cv. RLM 619 and 

maintained 3 row spacings (15, 22.5 and 30 cm). They found that row 

spacing had no significant effect on number of secondary branches plani'. 

Jahan and Zakaria (1997) found that the local varieties Tori and Sampad 

produced the highest number of primary branches plant" (4.07) which was at 

par with BLN-900. The minimum primary branches plani' (2,90) was found 

in Jatarai which was identical to those found in Hyola-40 and BARI Sharisa 
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Hussain et at (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 1-loyla 40 1(5.0) and the minimum number was 

recorded in Semu 249/84. 

2.3 Pods plant' 

Pods plant" is also an important determinant of the seed yield of rapeseed 

and mustard. Row spacing has a remarkable effect in producing more 

number of fertile pods plant". Wider spacing facilitate favorable 

environment for producing more pods than closer spacing. 

Bilgili ci cii. (2003) observed a significant response between yield 

contributing characters and seed yield of B. rapa L. The number of pods 

main stern" was affected by row spacing but not by the seeding rate, in 

contrast, the number of pods plant4  clearly increased with increasing row 

spacing but decreased with increasing seeding rate. 

Butter etal. (1999) conducted a study on Indian mustard cv. RLM 619 and 

maintaining 3 row spacings (IS, 22.5 and 30 cm). Result showed that row 

spacing had significant effect on number of pods plant" and increased with 

widening row spacing. 

Jahan and Zakaria (1997) reported that the highest number of pods plant" 

was recorded in BLN-900 (130.9) which was identical with that observed 

in BAR! Sharisa 6 (126.3). Tori 7 had the lowest (46.3) number of pods 

plant". 
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2.4 Number of seeds pod" 

Number of seeds pod" is also an important yield contributing attribute of 

rapeseed and mustard. Different variety produces different number of seeds 

pod". 

Jahan and Zakaria (1997) found that BARI Sharisa 6 produced the highest 

number of seeds pod" (26.13) which was at par with Sonali (23.5) and 

Jataral (22.8). The lowest number of seeds pod" (26.13) was at per with 

Sonali (23.5) and Jatarai (22.8). The lowest number of seeds pod" (18.0) was 

found in Tori-7 which at per with that of Sampad (20.0), Hyola 401 (20.3), 

BARI Sharisa 7(20.5). AGA-95-21 (20.7) and BARI Sharisa 8(21.6). 

Ilussain etal. (1996) stated that there were significant differences among the 

varieties with respect to number of seeds pod". The maximum number of 

seeds pod" was produced in the hybrid BLN-900(29.5) and the minimum 

number was recorded in Tori 7 as well as Semu 249/84 

Mondal et at (1992) found the highest number of seeds pod" (27.6) in SS 75 

which was significantly different from all other varieties. The lowest numbe .--. 

of seeds pod" (13.8) was found in J-5004. 
	 ftm 

2.5 Pod length 
	 *JL'' 

The pod length vanes due to differences in genotypes. Masud et at (199 

found significant genetic variation in pod length among seven genotypes of 

B.carnpestris and a cultivar of B.napus. Similar result for pod length was 

observed by Lebowiz (1989) and Olsson (1990). 

Hussain etal. (1996) stated that the varieties differed significantly in respect 

of pod length. The longer pod (7.75 cm) was found in the hybrid BLN-900 

which was identical to Hyola 101. Sampad, BARI Sharisa 6 and Hyola 

51 .The shortest pod length (4.62 cm) was found in the hybrid Semu 249/84 
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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 900 and Hyola 401 (Jahan and 

Zakaria, 1997). 

Regression analysis revealed that pod weight significantly influenced seed 

yield where as pod length and pod diameter had a marginal effect 

(Gangasarn et al. 1981). They further noticed that pod length and pod 

number served as the most reliable index of selection for yield improvement 

in brown sarson (B. campesiris var.sarson). 

2.6 1000- Seed weight 

It is also an important character which reflects the seed size. It varies from 

genotype to genotype and it is influenced by some production factors. A 

good number of research works have been conducted on this character. 

Singh ci al. (2002) reported that 1000-seed weight ranged between 2.36 and 

4.20 g in F1  and 2.46, 4.30 g in F2  population. Significant genetic variations 

were observed among a large number of strains of B.cwnpestris. B.napwc and 

B. juncea. Sing (1986), Chowdhury ci a/.(1987). Jain ci al. (1988), Yin 

(1989). Yadav et al. (1993), Kudla (1993), Kumar and Singh (1994) and 

1-lussain ci al.(1998) 

BAR! (2001) concluded that there was 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 I and the lowest in BARI 

Sharisa 10. 

Mondal and Wahab (2001) described that weight of 1000-seeds varied from 

variety to variety and species to species. They found 1000-seed weight 2.50-

2.65 g in case of improved Tori 7(8. campesiris) and 1.50-7.80 g in case of 

Rai 5(8. juncea). 



Karim et al. (2000) stated that varieties showed significant variation in the 

weight of thousand seeds. They found higher weight of 1000-seed in J 

3023(3.43 g). J 3018 (3.42 g) and J 4008 (3.50 g). 

Hussain et al. (1998) observed significant variation in case of 1000-seed 

weight as influenced by different varieties. They found Hyola 401 had the 

highest 1000-seed weight (3.4 g) and the lowest 1000-seed weight was 

recorded in Tori 7 (2.1g). 

Jahan and Zakaria (1997) carried out an experiment to find out the 

performance of different varieties of rapeseed and mustard. They found 

variation in 1000-seed weight and the highest seed weight in the variety 

BLN 900(3.37 g) and the lowest in Tori 7 (2.27 g). 

2.7 Seed Yield 

It is an important polygenic character which is highly influenced by other 

characters and production factors. A good number of reports revealed that 

there were variability's among different genotypes of rapeseed and mustard. 

In an experiment, Kumar et al. (2000) studied 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 -t  and branches plant* Significant variability was also observed by 

Alam ci al. (1986). Kumar c/ at (1996), Choudhury ci at (1999) and Pant 

and Singh (2001). 

Goyal et at (2006) recorded the highest seed yield of variety Varuna (6.13 g 

per plant) followed by Kranti (6.10 g per plant). The highest seed yield was 

recorded in 6th November sowing as compared to delayed sowings. Vardan 
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found to be a good yielder in all temperature regimes as compared to other 

varieties. 

Mottalebipour and Bahrani (2006) observed that increasthg plant density 

increased plant height and decreased pods per plant and 1000-seed weight, 

but it had no significant effect on branches plant-', seeds pod4, seed yield 

and oil yield. Increasing row spacing significantly increased the values of 

almost all yield attributes. 

Parminder and Sidhu (2006) reported that the oil and protein content 

significantly decreased as sowing was delayed from 15 October to 15 

December in both years. The highest oil content (35.3%) was recorded for 

the crop sown in 15 October. The increase in the N level decreased the oil 

content, but increased the protein content and protein yield. A row spacing of 

60 cm recorded a higher protein content and lower oil content than a row 

spacing of 45 or 30 cm. 

Mahar et at (2004) conducted an experiment in Pakistan to determine the 

effect of row spacing (30, 45 and 60 cm) on the growth and development of 

Indian mustard cultivars of Early Raya and P-269. Data were recorded for 

plant height, number of branches plant", number of days to flower 

formation, number of days to pod formation, number of days to grain 

formation, number of days to maturity, number of pods plant4, pod length, 

number of seeds pod1, seed weight planf', seed index, 1000-seed weight, 

biological yield plof', seed yield plof' and calculated seed yield hi'. 

Faraji (2004) observed that a decrease in row spacing resulted in the increase 

in number of pods plant', number of grain pod-' and grain yield. Row 

spacing at 12 cm produced the highest grain yield (4626 kg hi'), while 

13 



spacing at 36 cm produced the lowest (3093 kg hi'). The interaction 

between year and spacing showed a significant effect on lodging at 1% level. 

Lodging occurred only during the second year and incidence increased with 

increasing spacing. Sowing rates at 6, 8 and 10 seeds hi' resulted in grain 

yields of 4061, 3698 and 3622 kg hi' respectively. The 12 cm row spacing 

and the sowing rate of 6 seeds/ha resulted in the highest grain yield of 5044 

kg hi'. 

Bilgili ci at. (2003) observed a significant response between all yield 

contributing characters and seed yield of B. rapa L. Seed yield was similar at 

all seeding rates, averaging 1151 kg hi'. However, row spacing was 

associated with seed yield. The highest seed yield (14090 kg/ha) was 

obtained for the 35 cm row spacing and 200 seed m 2  seeding rate. 

Ozer (2003) observed that the increase in spacing between rows resulted in 

the increase in plant height, number of branches and pods plant" and number 

of seeds podS '. Thus, the greatest average plant height (114.32 cm), number 

of branches (5.11) and pods (204.5) plant-', and number of seeds pod' 

(25.15) were obtained with a spacing of 45 cm between rows. In contrast, the 

lowest number of days to flowering (57.58) and maturity (126.08), and the 

highest seed yield (1195 kg hi') were obtained with a spacing of 15 cm 

between rows. The effect of spacing within rows was significant only on the 

number of days to flowering, which was lowest (58.46) with a spacing of 5 

cm. The results suggest that less spacing, which results in greater crop 

density, produces higher seed yield in rape 

Fleidari ci at. (2003) reported that the effect of row spacing was significant 

on plant height, number of branches plant1, number of pods plant", number 

of seeds pod4  and 1000-seed weight, and was highly significant on grain 
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yield. The grain yield was also highly variable among the cultivars. A row 

spacing of 15 cm was optimum. 

Shivani and Kumar (2002) stated that seed yield was significantly influenced 

by different row spacing. Significantly higher seed yield ha4  was recorded 

with 30 and 45 cm row spacing than 60 cm row spacing. A row spacing of 

45 cm was found suitable for crops sown on 25 September and 5 October, 

while 30 cm was optimum for Indian mustard sown beyond 5 October. Oil 

content was significantly influenced by sowing date but remained unaffected 

due to variation in row spacing. 

Behera et al. (2002) conducted a field experiment to study the effect of plant 

population and sulfur levels on yield of mustard (B. funcea) and found 

interaction effects of variety and plant population significant on pooled seed 

yield and recorded the maximum seed yield at the intermediate population 

level. 

Chaniyara ci al. (2002) conducted a field experiment to determine the effect 

of intra row spacing on the yield of Indian mustard cv. Gujarat Mustard-I 

maintaining inter row spacing treatments of 45. 60. 75 and 90 cm, while intra 

row spacing were 15, 20 and 25 cm and they found seed yield, gross and net 

returns were the highest at 45 and IS, inter and intra row spacing 

respectively. 

Chaniyara etal. (2002) examined the effect of intra and inter row spacing on 

the yield of Indian mustard cv. Gujarat Mustard I. Inter row spacing 

treatments were 45, 60, 75 and 90 cm, while intra row spacing were 15, 20 

and 25 cm. Grain yield, and gross and net returns were highest at 45 and 15, 

inter and intra row spacing's respectively. 

'5 



Oad ci cii. (2001) conducted a field experiment in Pakistan to determine the 

effect of row spacing on growth, yield and oil content of rape (/3. napus). 

The homogeneous seeds of rape cv. P 53 were sown at 3 row spacing (30,45 

and 60 cm). They observed that days to maturity. Plant height and branches, 

pods and seed weight per plant seed index, seed yield and oil content were 

affected significantly by row spacing and among all 60 cm row spacing 

proved to be the best. 

Oad etal. (2001) evaluated the effect of row spacing on growth, yield and oil 

content of rape (Brassica napus [B. napus var. oleifera]). The homogeneous 

seeds of rape cv. P 53 were sown at 3 row spacing i.e. 30, 45 and 60 cm. 

Days to maturity, plant height, branches, pods and seed weight planC', seed 

index, seed yield and oil content were affected significantly by row spacing. 

Among all, 60 cm row spacing proved to he the best and is recommended for 

maximum seed and oil production. 

In Poland, Walkowski (2001) conducted a experiment with different seed 

rates (80, 120, 160 and 200 seed m 2) and sowing date (early sowing and two 

weeks delayed) and the highest yields were obtained under the combination 

of 160-200 seed m 2  and early sowing time 120-160 seed m 2  respectively. 

Meitei ci aL (2001) examined the effects of spacing (66.66 x 66.6. 50 x 50, 

50 x 40, 40 x 40, 50 x 25, 40 x 25 and 25 x 25 cm) on the yield and yield 

components of B. /uncca var. rugosa cultivars. llanggam Angoubi recorded 

the greatest plant height (52.25 and 48.29 cm), number of leaves per plant 

(9.90 and 9.42) and fresh weight of leaves per plant (452.98 and 445.87 g) in 

1996/97 and 1997/98, as well as the highest average yield (403.80 q haj. 

Sahoo ci al. (2000) conducted a field experiment on Indian mustard in 

Kharii season result showed that mustard cv. Chikabailpur Local had 

significantly higher seed yield (836.44 kg hi' ) than cv. RlI-30 (397.63 kg 
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haj. Similarly, seed yield was also higher at closer (30cm x  15 cm, 669.52 

kg haj. 

Singh and Chandra (2000) observed that crop yield in an advanced variety 

trial in Rajasthan, India, during the rabi season of 1997-98. R1-1-8 19 gave the 

highest yield (17.85 q/ha), while the lowest (12.61 q hi') was given by 

Varuna. The yields of Kranti and RN 393 were 16.19 and 16.61 q had , 

respectively. 

Khan et al. (1999) conducted an experiment on rape cv. Shiralee grown in 

rows 15, 30 and 45 cm apart or was sown in broadcast. They observed that 

row spacing of 15 cm and broadcasting produced the highest and the lowest 

seed yield respectively. 

Sharma et al. (1999) conducted a field experiment with mustard (B. juncea 

cv. RH 30 and Varuna were grown at 2 row spacing (20 cm and 30 cm) and 

they found no significant variation by spacing. 

Thakur (1999) reported that yield attributes, as well as seed yield, 

significantly increased with increasing rates of nitrogen up to 60 kg hi' at 

the 30 cm spacing, whereas at 20 cm spacing the yield increased up to 75 kg 

N ha'. Spacing had no significant effect on plant height, number of seeds 

siliqu&', 1000-seed weight and seed yield. However, the number of primary 

and secondary branches plant', and siliques plant-' were higher in the 30 cm 

spacing compared to the 20 cm spacing. Significant interaction effects 

between N and spacing were observed, resulting in increased seed yield. 

Buttar and Aulakh (1999) stated that plant height, number of pods and 

secondary branches per plant, and seed yield were highest with the early 

sowing (25 October). Nitrogen and row spacing had no significant effect on 

17 



plant height and number of secondary branches plant-'. However, number of 

pods planf' increased with increasing rates of N and widening row spacing. 

Seed yield was highest with 15 cm row spacing in both 1996-97 (1466 kg ha 

')and 1997-98 (1156 kgha'). 

Khan and Muendel (1999) observed that row spacing of 15 cm and 

broadcasting produced the highest and lowest seed yields and lowest and 

highest infestations by oats (Avena sativa) respectively. In weed free plots, 

seed yield was highest with the 30 cm row spacing 

Reddy and Reddy (1998) stated that Kranti had the greatest plant height, GM 

the highest number of pods plant-]  and TM 2 the highest seed yield 

Surya et al. (1998) performed a field experiment in the rabi (winter) season 

of 1996/97 in Ilisar, where Brassica juncea cv.Varuna,RI-I-30 and Laxmi 

were sown 5 or at spacing of 30x15 cm or 40x30 cm .Yield and yield 

components were not affected by spacing , Laxmi gave the highest yield 

followed by RH 30 than Varuna. 

Jahan and Zakaria (1997) stated that yield variation was present in different 

varieties. They found the highest yield in the exotic variety BLN-400(2013 

kg ha') and the lowest seed yield was in AGA 21(819 kg had) 

Kalaria et at (1997) conducted a field experiment with mustard (B. juncea) 

to comparing 2 row spacing (30 or 45 cm), three patterns (uniform sowing, 

three rows followed by one missed row and two rows followed by one 

missed row). They observed that yields were higher for the narrow spacing 

and uniform sowing. 

Shahidullah ci at (1997) observed that Mustard (Brassica campestris cv. 

Sonali was grown at Dhaka in 1994/95 at 20, 30 or 40 cm row spacing and 
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10. 15. 20 or 25 cm plant spacing. The highest yield was given by 30 x 15 

cm spacing. 

Kalaria ci aL (1997) reported that yields were higher for the narrow spacing, 

uniform sows and the fluchioralin + hand weeding treatments 

Suraj el al. (1995) conducted a study on Indian mustard (B. juncea) and 

maintained 5 row spacing of 10, 15, 20, 25 and 30 cm and row orientation of 

N-S or E-W .Seed yields were the highest at 15 cm spacing, while row 

orientation did not affect seed yield significantly. 

Sharma (1993) conducted a field experiment on sandy loam soil with four 

mustard (B. jwicea) cultivars sown in rows 22.5, 30, 37.5 and 45 cm apart 

and found mean seed yield of 1 .44, 1.83 and 1.64 t ha' respectively. Cv. 

Puahold, Kranti, varuna and Krishna produced mean seed yields of 1.71, 

1.88, 1.69 and 1.47 t/ha respectively. 

Khandey ci al. (1993) described B. juncea cv. Kosland and found that 

densities of 33.3, 44.4 or 66.6 plants m 2  produced seed yield of 0.31, 0.87 

and 0.82 t/ha, respectively. 

Mondal et at (1990) from a field experiment found that mustard crops 

grown at 28. 34 or 40 plants m 2  gave yields of 1.27, 1.45 and 1.25 t ha 

respectively. 

Singh and Singh (1984a) observed that when population density (PD) of 33.3 

plants/m2  were maintained, it gave higher I-il, increased seed and stover 

yields of B. ccsmpestris var. Toria. Similarly, Chauhan etal. (1985) found a 

positive correlation between HI and higher seed yield of Toria. 
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Bengtsson and Ohlssen (1973) conducted 41 experiments in Sweden on 

winter rape using the seed rates of 2, 4 and 6 kg ha-1  and found the seed rate 

6 kg/ha gave the highest yield as compared with the rates of 2 or 4 kg ha". 

Delhay (1972) used several levels of seed rate ranging from 1.5-12 kg ha1  of 

rapeseed (B. napus) and reported that 6 kg ha" was the optimum seed rate for 

higher seed yield. The winter rapeseed sown at the 8 kg ha" produced 

significantly higher yield than did the rate of 4 kg ha" (Larsen and 

Nordestgard, 1972) and also reported that row spacing had no influence on 

oil content of winter rapeseed. 

2.8 Stover yield 

Singh ci al. (2003) reported that in Indian mustard gave the highest seed 

yield and total hiornass produced maintaining 45 cm row spacing than 30 

and 60 cm row spacing. 

BARI (2000) reported that in case of poor management ISD local gave the 

highest stover yield (3779 kg ha4) and the lowest stover yield (1295 kg ha") 

was found from NAP 248. In case of medium management highest weight 

(6223.3 kg ha") was same variety and the lowest (3702.3 kg ha"') from Vt' 

303 under high management conditions. The stover yield, 6400 kg ha'was 

obtained from the variety Rai 505 and the lowest stover yield, 4413.3 kg ha" 

was obtained from Tori 7. 

Singh and Singh (1984a) observed that when population density (PD) of 33.3 

plant m'2 was maintained, it gave higher I-Il, increased seed and stover yields 

of Brcissica campestris var. Toria. Similarly. Chauhan ci at. (1985) found a 

positive correlation between HI and higher seed yield of Toria. 
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2.9 Total Dry Matter 

Bhargava (1991) summarized that biological yield, harvest index and pod 

production per plant were positively correlated with higher seed yield of 

rapeseed and mustard where as seed number per pod or seed was not. 

Correlation studies between biological yield and seed yield was significant 

and suggested that higher seed yield can be obtained from vigorous genotype 

that vive greater biomass. 

Khader and Bhagava (1985) investigated the dry matter accumulation, yield 

and yield components of B. juncea and B. campestris in relation to 

population density (1522 and 44 plants m 2) under irrigated and unirrigated 

condition. In both the species they noticed only 10-15% of the DM 

accumulated before flowering and 85-90% of the DM accumulated after 

flowering. At maturity it was noticed that stenis and pods accumulated 43-5 I 

and 48-57% DM, respectively. They noticed that prefiowering stage 82-85% 

of the DM was in leaves and only 10-12% in stems. In post flowering stage 

more than 4 1-55% in stem, 32-43% in pod and only 7-8% in pod and only 7-

8% in leaves. Dry matter production by leaves, steams and pods increased 

significantly with increased Pd and irrigation. They concluded that total dry 

matter can be increased by irrigation and increasing PD up to 44 plants m 2  

to attain higher seed yield. 

In Britain, Scarisbric etal. (1982) obtained a '1DM yield of 1100 g,'m2  or less 

at a PD of 160 plants m 2  where as in India. Bhargava and Tomar (1982) 

obtained a maximum DM yield of 1162 g m 2  at harvest of yellow sarson (B. 

carnpesrns). 
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2.10 Harvest Index 

Islam ci al. (1994) showed that varieties had significant effect on harvest 

index (%) of rapeseed and mustard. They found the highest harvest index the 

variety TS 72 which was identical to Daulat and the lowest in Sonali Sharisa 

(21.90%) followed by Sambal (26.7%). 

Scarisbrick el al. (1982) used variable seed rate for raising rapeseed and 

noticed that seed yield did not increase when the seed rate was raised from 

4.5-18.0 kg ha4. Population density at 54 plants m 2  gave higher HI value in 

Brass/ca spp HI is strongly influenced by environment (Thurling, 1974). He 

also reported that higher Eli was positively correlated to higher seed yield of 

B. campestris than B. napz.is. However, TDM and HI were ranged from 10-

23% in both the spp. 

The above reviews revealed that the yield of different rapeseed and mustard 

varieties differed among themselves due to their genetic makeup as 

expressed by the difference in their pod height, number of branches plant* 

pods plantd,  pod length, number of seeds plani' and 1000-seed weight. 

These yield contributing characters are also influenced by the row spacing 

and ultimately the yield of these varieties varies with variable row spacing. 

In the present experiment an attempt has been made to see the effect of 

different varieties of rapeseed and mustard on yield and yield components as 

influenced by row spacing. 
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MATERIALS AND METHODS 

3.1 Experimental site and soil 

The experiment was carried out at the Agronomy Field Laboratory, Sher-e-

Bangla Agricultural University, Dhaka, during the period from November 

2007 to February 2008. The experimental site was located under the Agro-

ecological zone 28 (Madhupur Tract) having the red brown terrace soils and 

acid basin clay. The soils are acidic in reaction with low status of organic 

matter, low moisture holding capacity and low fertility level. Soils are 

mainly phosphate fixing and low in K, S and Ca (Appendix -Il). 

3.2 Climate 

The crop was grown in winter season when the day length (sunshine period) 

reduced to 10.5-11.0 hours and there was unexpected rainfall at beginning of 

the experiment and also at the time of harvesting. Temperature during the 

cropping period ranged between 14°c and 30°c with generally 61-71% 

humidity in the air. The monthly average temperature, humidity, rainfall and 

sunshine hours prevailed at the experimental area during the cropping season 

are enclosed in Appendix-I. 

3.3 Experimental treatments, design and layout 

Date of Sowing: 05 November 2007 

Per Plot Size: 3m x 2.5m 

Total Plot Size: 461.25m2  

Three spacing (S): 

I) 15cm 

30cm 

45 cm 
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Four Varieties (V): 

I) Improved Tori 7 (V1 ) 

SAU Sharisa I (V2) 

BARI Sharisa 9 (V3) 

BARI Sharisa 13 (V4) 

Replication(R) three: R1•  R2•  R3  

Experimental Design: Two Factor Randomized Complete Block Design 

3.4 Experimental material 

Four recommended high yielding varieties of rapeseed and mustard viz. 

Improved Tori 7, SAU Sharisa 1, BARI Sharisa 9, BARI Sharisa 13 were 

used as the test crop. The SAU Sharisa I variety was developed by Prof. Dr. 

Shahidur Rashid Bhuyan, Dept. of Genetics and Plant Breeding, Sher-e-

Bangla Agricultural University and the rest three varieties were developed 

by Bangladesh Agricultural Research institute (BARI), Joydebpur, Gajipur. 

Short descriptions of the varieties used in the trial are as follows: 

Improved Tori 7 

Improved Tori 7 (Brassica cwnpestris) is a mutant and short stature 

improved cultivar of mustard. The plant is bushy with branches and attains 

about 60-70 cm in height. The crop matures within 70-75 days. Seeds are 

blackish brown containing 40-42% oil. Seed yield varies from 0.9-1.1 t ha 

(BARL2000). 

SAU Sharisa 1 

The height of the variety SAU Sharisa I is 80-90 cm. Leaf sessile and the 

base of the leaves surrounded the stem. Comparatively more branches are 

produced from the base of the steam. The no. of primary branches is 5-8. 
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The number of pods plant-' is 150. Pods are two chambered. Field duration 

of this variety is about 75-80 days and yield of this variety varies from 1.55-

1.75 tha'. 

J3ARI Sharisa 9 

BAR! Sharisa-9 is under the genus (Brassica cainpestris L.). It is a short 

duration variety like the traditional variety Tori 7. It can be sown early like 

Tori 7. Seeds are purple in color. Plant height is about 80-85 cm. Field 

duration of this variety is about 80-85 days and yield of this variety varies 

c— from 1.25-1.45 thi'. 
tj 

BARI Sharisa 13 
0 

Leaves are rough, hairy and with prominent leaf stalk, steam and roots of the 

,-. plant and strong. This variety is drought and moderately saline resistant. 

There are 75-100 siliqua in each plant and siliqua is two chambered. Yield 

Ct 	potential of this variety is 2.0-2.5 t ha" under good management condition. 

3.5 Husbandry 

3.5.1 Land preparation 

The experimental field was opened with a tractor drawn disc plough. 

C 

	

	Subsequently cross ploughing was done four times with a country plough 

çr\ followed by laddering to make the land even. All weeds, stubbles and 

residues were eliminated from the field. 

S 

3.5.2 Fertilization 

The experimental plots were fertilized with a general dose of 90, 70, 50, 30 

and 5 kg hi' of n, P205, K20, Sand Zn from the source of Urea, Triple Super 

Phosphate (TSP), Muriate of Potash (MP), gypsum, Zinc Oxide, respectively 

(BARC, 1997). During final land preparation of 12 December 2003 one half 
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of the urea and total amount of all other fertilizers were applied and 

incorporated into soil and the rest of the urea were top dressed on 8 

December 2007. 

3.5.3 Sowing of seeds 

Seeds of the different varieties as per treatment were collected from 

Bangladesh Agricultural Research Institute (BARI) and Sher-e-Bangla 

Agricultural University (SAU). The seeds were sown on 05 November 2003 

maintaining row spacing as per experimental specification. Sowing was done 

manually by hand continuously in rows and finally plants were kept at 5 cm 

distance in rows by thinning. 

3.5.4 Weeding and thinning 

The experimental plots were found to be infested with weeds of different 

kind's viz., Nut sedge (vperus rolundus L.). Biskatali (Ploygonum 

hydropiper L.). Bermuda grass (cynodon dactylon), Bathua (Chenopodiu,n 

album L.), Clammy ground cherry (P/isa/is heterop/iyla) etc and weeding 

was done three times (15, 25 and 40 DAS) with 'niri'. Thinning was done in 

all the unit plots with care to maintain a constant plant population in each 

row 

3.5.5 Irrigation 

One irrigation was given on 03 December 2007 (28 EMS) in order to 

maintain adequate moisture in the field. 

3.6 Harvesting and processing 

3.6.1 Harvesting 

At maturity (when about 80% of the pod turned chocolate brown to black in 

color), the experimental crop was harvested plot- wise from the last week of 
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January to last week of February 2008. Harvesting was done on 18 January 

(75 DAS) for Improved Tori 7. on 5 February for BARI Sharisa 9. 

Harvesting was done in the morning to avoid shattering. An area of 1 m2  (Im 

x im) was harvested from the centre of each plot at ground level with the 

help of a sickle. Prior to harvesting, ten plants were sampled randomly from 

within the harvest area and uprooted for data recording. The harvested crop 

from each plot was bundled separately, tagged and brought to a clean 

cemented threshing floor. The crop was sun dried for four consecutive days 

by spreading them over the floor and was separated from the straw by 

beating the bundles with bamboo sticks. 

The seeds thus collected were dried in the sun for reducing the moisture in 

the seeds to about 9% level. The Stover was well dried in the sun. Seed yield 

and Stover yield were determined. The moisture of the seed was recorded by 

a constant oven drying method keeping the oven at 103°c for 37 hours 

(ISTA. 1999). 

3.7 Data recording 

I) Plant height 

Number of branches plant 

Number of pods plani' 

Length of pod (cm) 

Number of seeds pod' 

6)1000-seed weight (g) 

Total dry matter (g plani') 

Seed yield 

Stover yield 

Biological yield 

II) Harvest index (%) 
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Data on individual plant character of serial number (1-4 & 7) was recorded 

randomly from selected plants of each plot and those of 1000-seed weight, 

seed yield, stover yield, biological yield and harvest index was recorded 

from the whole plant at harvest. 

3.7.1 Plant height 

The height of ten randomly selected plants was measured from the ground 

level to the tip of the top most pod and mean plant height was recorded in 

cm. 

3.7.2 Number of branches plant'' 

The number of branches of the ten-sample plant were counted and 

recorded. 

3.7.3 Number of pods plant-' 

The sum of the total pods plant-' was regarded as the number of pods 

plant*' 

3.7.4 Number of pods branch' 

Number of pods on the main stem and also on different branches was 

recorded. 

3.7.5 Pod dry matter 

Total pod dry matters of ten randomly selected sampled plants were 

recorded at fifty percent pod maturity (FPPM), 5 days after F PPM, 10 days 

after FPPM and 15 days after FPPM by constant oven drying method 

keeping in the oven at I 03°  for 17 hours and converted to g m2. 



3.7.6 Length of pod 

Length of ten randomly selected pods from test plants were measured and 

average length per pod was recorded in cm. 

3.7.7 Number of seeds pod 1  

The number of seeds was counted by splitting five pods taken at same part of 

each plant. 

3.7.8 Weight of 1000-seed 

From the seed stock of each plot 1000-seed were collected randomly and 

weight was taken by an electric balance. The 1000-seed weight was recorded 

in gram (g). 

3.7.9 Seed yield (t ha) 

After threshing, cleaning and drying the total seed from the harvested area (1 

m2) including the ten sampled plants were recorded as seed yield which was 

converted to t ha4. 

3.7.10 Stover yield (t hi') 

After the separation of seeds from plants, the straw per plot was dried 

separately and recorded the weight. These weights were converted into straw 

yield (t hi'). 

3.7.11 Biological yield (t hi' 

The summation of grain yield and straw yield per plot gave the biological 

yield. 
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3.7.12 Harvest index (HI) 

Harvest Index was calculated by dividing the economic (seed) yield from the 

test plot by the total biological yield (Seed + Stover) from the same area and 

multiplying by 100. 

Seed yield (kg hi') 

Harvest index = 

	

	 x 100 

Biological yield (kg hi') 

3.8 Data analysis 

The data collected on different parameters under the experiment were 

statistically analyzed to obtain the level of significance using the computer 

MSTAT package program developed by Russel (1986). The differences 

between pairs of means were compared by Duncan's multiple range test 

(DMRT) as stated by Gomez and Ciomez (1984) 
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3.7.12 Harvest index (HI) 

Harvest Index was calculated by dividing the economic (seed) yield from the 

test plot by the total biological yield (Seed + Stover) from the same area and 

multiplying by 100. 

Seed yield (kg had) 

Harvest index = 

	

	 x 100 

Biological yield (kg ha') 

3.8 Data analysis 

The data collected on differcnt parameters under the experiment were 

statistically analyzed to obtain the level of significance using the computer 

MSTAT package program developed by Russe (,986). The dillerences 

between pairs of means were compared by l)uncans niultipk range lest 

(DMRT) as stated by Ciomez and Ciomez (1984) 
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RESULT AND DISCUSSION 

The experiment was aimed at studying the performance of four rapeseed-

mustard varieties as influenced by row spacing. The result of the present 

investigation have been presented and discussed in this chapter. 

4.1 Plant height 

4.1.1 Effect of variety 

Plant height varied significantly among the varieties (Table 1). The plant 

height was the highest for Improved Tori 7(97.85 cm) while the lowest 

from SAU Sharisa 1(81,33 cm) (Table I). Improved Tori 7 was followed by 

variety BARI Sharisa 9 (94.09 cm) and BARI Sharisa 13 (87.48 cm) in that 

height. 

Varieties had different plant types and therefore, plant height in particular 

differed widely. Ali etal. (1990) and Bhuiyan (1989) observed significant 

variation in plant height in different varieties of mustard and rape. Jahan 

and Zakaria (1997) observed that BARI Sharisa 6 was the tallest plant 

(142.5 cm) which was at per with Sonali (139.5 cm) and Jatarai (138.6 cm). 

The shortest plant was observed in Tori 7 (90.97 cm). Mondal ci a! (1992) 

observed the highest plant height (134.4 cm) in the variety J-5004, which 

was identical with 55-75 and Improved Tori 7 and significantly taller than 

TS-72. Ahmed et al. (1999) observed the tallest plant (120.56 cm) in the 

variety Daulat. 

The result indicated that Improved Tori 7 and BARI Sharisa 9 were of tall 

type and others were intermediate and short stature in plant height. So the 

significant difference in plant height may be associated with the varietal 

characteristics or genetic make up of the varieties of rapeseed. 
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4.1.2 Effect of row spacing 

Row spacing had a significant effect on plant height of rapeseed and 

mustard. The tallest plant (98.47 cm) (Table 2) was noted with the 45 cm 

row spacing. While the shortest plant (82.20 cm) plant was found with 15 

cm row spacing. The increased plant population increased competition for 

nutrients, space and light that might have resulted in the stunted growth. 

The result revealed that the plant height decreased as the row spacing 

decreased. The plant height of 30 cm row spacing was 89.88 cm which was 

also higher than 15 cm row spacing. This was mainly due to over 

population pressure. 

Suraj et al. (1975) obtained maximum plant height of mustard when a 

population size was maintained at 50 plants m 2. Miah etal. (1987) reported 

that when rapeseed was grown with higher seed rate, it increased plant 

height. On the other hand, Gupta (1988) recorded significant taller plant 

height of mustard with wider spacing. 

4.1.3 Interaction effects of variety and row spacing 

There was a significant interaction between variety and row spacing (Table 

3). However there were differences when row spacing increased. The 

highest plant height (109.20 cm) was found from the treatment combination 

of variety BAR! Sharisa 9 with 45 cm row spacing (Table 3). The lowest 

(74.33) was found from the SAL] Sharisa 1 with 15 cm row spacing. 

'.. 
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4.2 Number of branches plant' 

4.2.1 Effect of variety 

There was a significant variation in number of branches plant1  among the 

varieties (Table 1). The variety BAR! Sharisa 9 produced the highest 

number of branches plant1  (5.36) and the lowest number of branches plani' 

(3.92) was produced by the variety BAR! Sharisa 13. The number of 

branches plani' was 5.264 for the variety of improved Tori 7 and 3.95 for 

the variety of SAU Sharisa I which was statistically identical to BARI 

Sharisa 13. 

Jahan and Zakaria (1997) observed 4.07 primary branches plani' in the 

local Tori-7 and Sampad which were at per BLN-900. The minimum 

primary branches plant4  (2.90) was produced by Jataria. Khaleque (1989) 

observed 3.9 and 3.1 branches planf' in TS-72 and Sonali Sharisa, 

respectively. 

4.2.2 Effect of row spacing 

Row spacing significantly influenced the number of branches plant4  (Table 

2). Increase of row spacing increased the number of branches plani' 

significantly. Row spacing 30 cm produced the highest number of branches 

plant' (5.717). The closer row spacing (15 cm) produced the lowest 

number of (3.33) branches plant4. The other row spacing of 45 cm 

produced 4.83 branches planf' which was statistically different to each 

other (Table 2). Wider row spacing produced higher number of primary 

branches plait' which might be due to less interplant competition for light, 

space nutrients and environmental resources. 

Kumar and Gangwar (1984) obtained maximum number of primary and 

secondary branches planf1  when B. cwnpestris was grown at 30 and 40 cm 
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apart in row, increased seed yield significantly. When the crop was planted 

at 20 cm apart rows the number of branches/plant was reduced 

consequently that resulted less seed yield/ha. 

Gangwar and Kumar (1986) and Tomar (1989) reported that when B. 

campestris var. Toria was grown maintaining 16.6 and 22.2 plants m 2, the 

number of primary and secondary branches plant' were increased and that 

produced higher seed yield hi'. Bhargava (1991) also reported that profuse 

branching was desirable for higher seed yield of rapeseed and mustard (B. 

campestris and B. juncea). Shrief ci at (1990) stated that plant density 

increased the number of branches plant' but higher plant density increased 

the seed yield by 7.27 %. 

4.2.3 Interaction effects variety and row spacing 

Number of branches plant-1  was significantly influenced by the interaction 

effect of variety and row spacing (Table 3). The maximum number of 

(6.80) produced by the interaction effects of SAU Sharisa I with 30 cm row 

spacing which was identical with BARI Sharisa 9 with 15 cm row spacing. 

The lowest number of branches plant' was produced by the interaction 

effects of SAIJ Sharisa I with 15 cm row spacing. 

4.3 Number of Pods plant-' 

4.3.1 Effect of variety 

There was a significant difference in number of pods plant' among the 

varieties (Table 1). The highest number of pods plant' (131.5) was 

produced by the variety BARI Sharisa 9 and the second highest produced 

by the variety Improved Tori 7(125.5). The rest two varieties SAt.) Sharisa 

1 and BARI Sharisa 13 produced 109.3 and 97.02 pods plant' respectively. 
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These values were statistically smaller than those of BARI Sharisa 9 and 

Improved Tori 7. 

Mondal et at (1992) observed the maximum number of pods plant (136) 

in the variety J 5004 which was identical with the variety Tori 7 and the 

lowest number of pods planf' (45.9) was found in the variety 55-75. 

43.2 Effect of row spacing 

The number of pods planf' differed significantly due to variation of row 

spacing. As the row spacing increased the number of pods p1ant' also 

increased significantly (Table 2). The highest number of pods planf' 

(139.8) was found from the row spacing of 45 cm and the lowest (77.56) in 

15 cm row spacing. In 30 cm row spacing it was 130.1. Wider row spacing 

produced more number of pods planf' than closer row spacing mainly 

because of the fact that wider spacing facilitated maximum utilization of 

solar energy as well as other environmental resources which helped more 

dry matter production. Number of pods planf' directly correlates with the 

dry matter production by the plants (Mumier et at, 1998). Singh and Singh 

(1984) and Gupta (1988) obtained higher number of pods plani' at lower 

plant density but higher seed yield of B. campestris and B. funcea were 

recorded at 33.3 and 44.4 plants m 2  increased the number of pods plant', 

which promoted higher seed yield hi'. On the other hand, Miah et al. 

(1987) observed that when rapeseed was grown maintaining 5 kg hi', 

increased the number of pods plant' which promoted higher seed yield hi'. 

4.3.3 Interaction effects 

There was significant difference in number of pods plant' due to variety 

and row spacing interaction (Table 3). Results showed that with increasing 

row spacing in all the varieties, the number of pods plant' increased. 
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Apparently the highest number of pods planf' was found from the 

treatment combination of variety BARI Sharisa 13(154.80) and 30 cm row 

spacing and the lowest number of pods plan(' was found from the 

treatment combination of the variety Improved Tori 7 and 15 cm row 

spacing (Table 3) 

4.4 Pod dry matter at different harvesting stages 

4.4.1 Effect of variety 

There was a significant variation in pod dry matter due to varieties of 

rapeseed and mustard at different ripening stages (Table 4). The result 

showed that at all stages, the variety BARI Sharisa 9 produced the highest 

pod dry matter of 217.10, 233.20, 244.10, 253.80 g m 2, respectively at fifty 

percent pod maturity (FPPM), 5 days after FPPM, JO days after FPPM and 

15 days after FPPM (Table 4). Pods dry matter increased gradually and 

reached the maximum value at 10 days after FPPM. After the pods dry 

matter decreased in all the varieties. BARI Sharisa 13 produced statistically 

the lowest pod dry matter in all ripening stages. Improved Tori 7 prduced 

208.20, 208.00, 215.60, 219.60 g m 2  and SAIl Sharisa 1 produced 186.10, 

197.30, 204.50. 204.00 g m 2pod dry matter respectively (50%, 5, 10, 15 

days after FPPM). FPPM might have been caused due to shattering losses 

of seeds. Therefore, the shattering loss was the highest in variety SAIl 

Sharisa land the lowest in variety Improved Tori 7. The present result 

indicates that delayed harvesting could reduce seed yield due to shattering 

of pods to a substantial level. 

4.4.2 Effect of row spacing 

Row spacing significantly increased the pod dry matter at all ripening 

stages (Table 5). In general, 30 cm row spacing produced the highest pod 

dry matter at fifty percent pod maturity (FPPM), 5 days after FPPM, 10 
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days after FPPM and 15 days after FPPM and those were 210.90, 220.50, 

229.80. 237.80 g m 2  respectively (Table 5). The lowest pod dry matter was 

produced by the row spacing of 45 cm pods at all stages. 

4.4.3 Interaction effects of variety and row spacing 

The effect of interaction between variety and row spacing on pod dry 

matter was found significant at 50% pod maturity stage and at 10 days after 

FPPM but not at 5 days after FPPM and 15 days after FPPM (Table 6). At 

50% pod maturity (FPPM), 5 days after FPPM, 10 days after FPPM and 15 

days after FPPM the highest pod dry matter was obtained in BARI Sharisa 

9 and 30 cm row spacing (234.70. 250.00, 261.00, 270.40 g m 2  

respectively) and the lowest pod dry matter was obtained at 50% pod 

maturity (FPPM), 5 days after FPPM, 10 days after FPPM 15 days after 

FPPM with BARI Sharisa 13 and 45 cm row spacing (160.10, 174.40, 

180.30, 190.40 g mi (Table 6). 

4.5 Length of pods 

4.5.1 Effects of variety 

There was a significant difference among the varieties in producing pod 

length (Table 1). The highest pod length (5.27 cm) was found from the 

variety BARI Sharisa 9 but this was statistically identical to that of the 

variety BARI Sharisa 13 (5.24 cm). Improved Tori 7 and SAU Sharisa I 

produced same pod length (4.50 cm). The above results indicate that there 

exists substantial variation for pod length among the varieties. So the 

significant difference in pods length may be associated with the varietal 

characteristics or genetic make up of the varieties of rapeseed and mustard. 

Similar variation in this character was also reported by Lebowitz (1989), 

Olsson (1990) and Masood et al. (1999) in several genotypes of rapeseed 
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and mustard. Jahan and Zakaria (1997) observed the longest pod (8.07 cm) 

in BLN-900 and shortest pod length (4.83 cm) in Hyola-401. 

4.5.2 Effects of row spacing 

There was a significant variation in respect of pod length due to row 

spacings. Result showed that increased row spacing significantly increased 

the length of each pod (Table 2). The maximum length of pod (5.50 cm) 

was obtained from the row spacing of 45 cm. The lowest pod length (4.07 

cm) was observed from closest row spacing (15 cm) and 30cm row spacing 

produced 5.07 cm pod length. Wider row spacing, however, increased the 

pod length, which might be due to less competition for light, nutrients, 

space and environments. Singh and Singh (1984) and Shrief et al. (1990) 

reported that lower plant density increased the pod length. 

4.5.3 Interaction effects of variety and row spacing 

There was significant variation in producing pod length by the interaction 

effect of variety and row spacing (Table 3). The highest length of pod (5.86 

cm) was produced by the variety BAR! Sharisa 13 and row spacing of 45 

cm. The lowest pod length (3.63 cm) was produced by the variety Improved 

Tori 7 with 30 cm row spacing whish is statistically identical to 15 cm row 

spacing. 

4.6 Number of seeds pod' 

4.6.1 Effect of variety 

There was a significant variation in number of seeds pod' among the 

varieties. The number of seeds pod-' (25.1 7) produced by the variety BARd 

Sharisa 9 was the highest. The minimum number of seeds pod" (12.58) was 

produced by the variety BARI Sharisa 13. SAIJ Sharisa I and Improved 

Tori 7 produced 14.36 and 15.13 respectively. The significant difference in 

number of seeds pod-' may be associated with the varietal characteristics or 

38 



genetic make up of the varieties of rapeseed. Das ci' al. (1999) reported that 

MM 7 (Mutant) produced the highest number of seeds pod1  (29.2) 

followed by MM 20 (Mutant) and BINA Sharisa 4 (27.8) at Dinajpur. 

4.6.2 Effect of row spacing 

Row spacing had a significant effect on number of seeds pod' (Table 2). 

The highest number of seeds podS ' (18.46) was observed by row spacing of 

45 cm and the lowest number of seeds podS ' (14.20) was found in 15 cm 

row spacing (Table 2).The result revealed that the number of seeds pod' 

decreased as the row spacing decreased. Mondal ci al. (1992) observed the 

highest seeds podS ' (27.6) in SS-75 and the lowest number of seeds pod' in 

J-5004. 

Singh and Singh (1984) reported that the number of seeds podS ' increased 

as the plant density decreased. Tomar (1989) obtained maximum number of 

seeds pod' at 22 plants m 2. Jahan and Zakaria (1997) observed the highest 

number of seeds pod4  (26.13) in BAR! Sharisa 6 which was at par with 

Sonali (23.5) and Jatarai (22.8) and the lowest number of seeds podS' (18.0) 

was in Tori 7. 

4.6.3 Interaction effects of variety and row spacing 

There was a significant interaction effect of the variety and row spacing in 

producing the number of seeds podS' (Table 3). The highest number of 

seeds pod1  (28.78) was produced by the treatment combination variety 

BAR! Sharisa 13 and 30 cm row spacing. 

4.7 1000-Seed Weight 

4.7.1 Effect of variety 

The seed weight in terms of 1000-seed varied significantly among the 

varieties. The variety BAR! Sharisa 9 and Improved Tori 7 produced 
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heavier 1000-seed weight (3.18 g and 3.22 g) which were identical to each 

other and were heavier compared to 2.71 g and 2.56 g produced by SAU 

Sharisa 1 and BARI Sharisa 13. 

Similar to the result of this study significant variation for this character 

was also found by Singh (1986), Kudla (1993), Yadav etal. (1993). Kumar 

and Singh (1994) and Hussain et al. (1998) in a large number of strains of 

B. campestris, B. napus and B. juncea. Mondal ci a! (200 1 ) observed that 

1000-seed weight ranged 2.5 -2 .65 gin Improved Tori 7 (B. campestris) and 

1.5-7.8 g in Rai-5 (B. juncea). 

4.7.2 Effect of row spacing 

Effect of row spacing did not show any significant affect on 1000- seed 

weight of rapeseed and mustard. Numerically the highest 1000-seed weight 

(2.98 g) was observed in 45 cm row spacing and the lowest 1000-seed 

weight (2.84 g) was observed in 15 cm row spacing. Singh and Singh 

(1984) and Gupta (1998) recorded higher 1000-seed weight at lower plant 

density, but higher seed yield of B. campestris and B. juncea obtained with 

plant density of 33.3 and 44.4 plants m 2  due to optimum plant population. 

Miah et al. (1987) and Tomar (1989) obtained higher 1000-seed weight, 

when rapeseed was grown with 5 kg ha seed rate and 22 plants m 2  

respectively. 

4.7.3 Interaction effects of variety and row spacing 

There was no significant difference in 1000-seed weight due to the 

interaction effect of variety and row spacing (Table 3) 
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4.8 Seed yield 

4.8.1 Effect of variety 

The seed yield of rapeseed and mustard significantly differed among the 

varieties (Table I). BAR! Sharisa 9 produced the highest yield of 1.54 t hi 

1 . The lowest seed yield (0.96 t ha1) was obtained from the variety BAR! 

Sharisa 13. Improved Tori 7 and SAU Sharisa I produced 1.34 and 1.10 t 

hi' seed yield respectively. BINA (2001) reported that the higher seed 

yield was positively correlated with plant height, number of branches 

plant1, pods plant", seeds pod and 1000-seed weight. Gosh and Chatterjee 

(1988) noticed that the higher seed yield of Indian mustard (B. juncea) was 

closely related with the number of pods m 2. Rahman (2002) observed 

higher seed yield in BAR! Sharisa 7, BAR! Sharisa 8 and BAR! Sharisa II 

(2.00-2.50 t ha1) and the lowest yield in variety Tori 7(0.95-1.10 t hi') 

4.8.2 Effect of row spacing 

Row spacing had a significant effect on seed yield of rapeseed and mustard 

(Table 2). Increasing row spacing up to 30 cm increased the seed yield per 

unit area significantly and thereafter, it sharply declined (Table 2). The 30 

cm row spacing gave the highest seed yield of 1.44 t ha' followed by 45 

cm row spacing giving seed yield of 1.23 t hi'. On the other hand 15 cm 

row spacing gave the lowest seed yield 1.04 t hi'. It may be concluded that 

intermediate plant density assisted to produce substantially higher seed 

yield. This is mainly due to the fact that an optimum plant density 

facilitated maximum utilization of solar radiation and nutrients which 

enhanced TDM production and development other yield components. In 

closer row spacing against all the varieties there were competition for light, 

space, nutrients and environments and therefore could not produce no 

primary branches plant", pods plant", seeds pod4  and 1000-seed weight 

ultimately seed yield per unit area. 
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Khader and Bhargava (1985) and Gupta (1988) recorded maximum seed 

yield of B. juncea and B.campestris with plant density at 44 plant m 2. 

Singh and Singh (1984) obtained higher seed yield of B. campestris var. 

toria, with plant density level at 33.3 plants ni2  Contrary to that, Patti and 

De (1978), Shinde and Borulaker (1981), Shastry and Kumar (1981), Gin 

and Gangasaran (1985), Tomar (1989), Singh and Kumar (1990) and All et 

al. (1990) obtained maximum seed yield of Brassica spp. with plant density 

at 22 plants m 2. On the other hand Kumar and Gangwar (1985) reported 

higher seed yield of B. carupestris, when plant density was maintained 16.6 

plants m 2. Morrision a' al. (1990) obtained higher seed yield of summer 

rape when the crop was grown with 1.5 kg seed hi' in 15 cm apart in row. 

4.8.3 Interaction effects of variety and row spacing 

There was significant variation in seed yield due to the interaction effect of 

variety and row spacing (Table 3). The highest seed yield was 1.93 t hi' 

obtained from the treatment combination of the variety BARI Sharisa 9 and 

30 cm row spacing and lowest seed yield was 0.87 t hi' obtained from the 

treatment combination of variety Improved Tori 7 and 15 cm row spacing 

(Table 3). The next highest seed yield 1.49 t hi' obtained from the 

combination of BARI Sharisa 13 with 30 cm row spacing and this yield 

was identical to 1.48 t hi' obtained from SAU Sharisa I with 30 cm 

spacing. 

4.9 Stover yield 

4.9.1 Effect of variety 

The Stover yield of 5.66 t hi' produced by the variety BARI Sharisa 9 was 

the highest and the lowest Stover yield of 4.69 t hi' was obtained from the 
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variety BAR! Sharisa 13. Improved Tori 7 and SAU Sharisa 1 produced 

5.36 and 4.86 t 	stover yield respectively. 

4.9.2 Effect of row spacing 

Stover yield increased significantly with the row spacing (Table 1). The 

highest Stover yield was 5.79 t ha4  was produced by the closest row 

spacing (15 cm row spacing) and the lowest Stover yield was 4.39 t ha4  

was produced by the widest row spacing (45 cm) (Table 2). It might be due 

to accommodation of more number of plants/rn2  in closer row spacing. 

4.9.3 Interaction effects of variety and row spacing 

There was no significant effect of interaction between variety and row 

spacing in respect of stover yield (Table 3). The stover yield numerically 

decreased with the increasing of row spacing in case of all the varieties. 

The highest stover yield was found from the closer row spacing and lowest 

was found from the wider row spacing. 

4.10 Biological Yield 

4.10.1 Effect of variety 

There was a significant difference among the varieties in Biological yield 

(Table I). The highest biological yield (7.20 t hi') was produced by the 

variety BAR! Sharisa 9. The lowest biological yield (5.66 t hi') produced 

by the variety BARI Sharisa 13. Improved Tori 7 and SAU Sharisa 1 

produced biological yield 6.70 and 6.08 t hi' respectively. 

4.10.2 Effect of row spacing 

There was a significant variation in respect to biological yield due to row 

spacing (Table 2). The highest biological yield (6.93 t ha4 ) was produced 

by the closer row spacing (15 cm). The lowest biological yield (5.62 t ha4) 
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produced by 45 cm row spacing (Table 2). Obviously the biological yield in 

mustard increased with decreasing row spacing as shown in this study. 

Whereas, Clark and Simpson (1978) reported the yield of 19.20 - 32.00 t 

ha' with and without irrigation, respectively at plant density level of 300 

plants m 2  under Canadian conditions. In Britain, Scarisbrick et at (1982) 

obtained a biological yield of II .00 t hi' at a plant density of 160 plants, 

whereas, In India, Rhargava and Tomar (1982) obtained maximum 

biological yield of 11.62 t hi' at harvest of B. cwnpestris. 

4.103 Interaction effects of variety and row spacing 

There was significant variation in interaction effect between variety and 

row spacing (Table 3). Increasing row spacing of all the varieties increased 

the biological yield (Table 3). 

4.11 Harvest index 

4.11.1 Effect of variety 

There was significant difference in harvest index (HI) values among the 

varieties. Statistically the highest harvest index value of 21.33% was 

observed by the variety BARI Sharisa 9 and the lowest HI values of 

17.24% in the variety BAld Sharisa 13. Mehrota et a! (1976) recorded 

harvest index values ranging from 25 to 40 % in B. juncea and that for B. 

campestris from 27 to 42 %. 

4.11.2 EtTect of row spacing 

Row spacing significantly affected the harvest index (Table 3). The highest 

harvest index value of2l.82% was obtained from the row spacing of 45 cm 

which was statistically superior from that of 30 and 15 cm row spacing. 

The lowest HI value of 14.94% was found from the row spacing of 15 cm 

(Table 2). Scarisbrick ci al. (1982) reported that plant density at 54 plants 
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m 2  performed higher harvest index, consequently, which executed higher 

seed yield of B. napus. Singh and Singh (1984) reported that plant density 

level of 33.3 plants m 2  resulted higher harvest index, consequently higher 

grain yield of Brassica campestrLc. Shrief ci at (1990) also reported higher 

seed yield and higher 1-il of rapeseed with 30 plants m 2. 

4.11.3 Interaction effects of variety and row spacing 

There was significant difference in harvest Index due to the interaction 

effect of variety and row spacing (Table 3). The highest harvest index 

(24.98%) was found in the treatment combination of variety BAR! Sharisa 

9 at 30 cm row spacing. The lowest harvest index (13.71%) was found in 

the variety Improved Tori 7 at 30 cm row spacing. 
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Table: 1. Effect of variety on the yield and yield attributes of rapesced-mustard 

Treatment 	Plant 	Number 	Number 	Length of 	Number 	1000 Seed 	Stover 	Biological 	Harvest 
(Variety) 	height 	of 	of Pods 	pod (cm) 	of Seeds 	Seed vt Yield (t 	Yield (t 	Yield 	Index 

(cm) 	Branches 	Plant" 	 pod" 	(g) hi') 	ha") 	(t ha") 	(%) 
Plant" 

Improved Tori 7 97.85a 5.26b 125.5b 4.50b 15.13b 3.222 a 1.34 b 5.36b 6.70b 20.43b 

SAU Sharisa I 81.33d 3.96c 109.3c 4.50b 14.36 c 2.717b l.lOc 4.86c 6.08c 18.40c 

BARI Sharisa9 94.09b 5.36 a 131.5a 5.27a 25.17a 3.183a 1.54a 5.66a 7.20 a 21.33a 

BARI Sharisa 13 87.48c 3.93e 97.02d 5.24a 12.58 d 2.567b 0.96d 4.69d 5.66 d 17.24d 

0.2576 0.02789 0.2915 0.05676 0.07149 0.05676 0.2300 5.621 0.3861 0.08433 
Nest ** ** ** ** St ** ** ** ** St 

%CV 0.86 1.83 0.75 3.48 1.50 5.78 0.56 3.28 0.18 1.30 

In a column figure with same letter or without letters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. tsignificant at 5% level of probability. ** Significant at 1% level of probability. NS not significantly different at p<0.05 
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Table: 2. Effect of row spacing on the yield and yield attributes of rapeseed-mustard 

Treatment Plant Number Number Length of Number 1000 Seed Stover Biological 	Harvest 
(spacing) height of Branch of Pods pod (cm) of Seeds Seed wt Yield (1 Yield (t Yield (t 	Index 

(cm) (cm) Plan(' Plani' pod" (g) had) ha") hj 	(HI) 
15 82.20c 3.33c 77.56c 4.07c 14.20c 2.838 1.04c 5.79 a 6.93 a 	14.94 c 

30 	89.88b 	5.72a 	130.1b 	5.07b 	17.47b 	2.950 	1.44a 	5.24 b 	6.68 b 	21.32 b 

45 98.47a 4,83b 139.8a 5.50a 18.46a 2.979 1.23b 4.39 c 5.62 c 21.78 a 

Sx 0.2230 0.02415 0.2525 0.04916 0.06191 0.04916 0.1992 4.868 1.333 0.07303 
Ftest ** ** ** ** ** NS ** ** 4* ** 

%CV 0.86 1.83 0.75 3.48 1.50 5.78 0.56 3,28 0.18 1.30 

In a column figure with same letter or without letters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. 4signifieant at 5% level of probability. ** Significant at 1% level of probability. NS not significantly different at p<0.05 
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Table: 3. Interaction effect of variety and row spacing on the yield and yield attributes of rapeseed-mustard 

Treatments Plant Number Number Length of Number 1000 Seed Stover Biological harvest 
height of Branch of Pods pod (cm) of Seeds Seed wt Yield (t Yield (t Yield Index 
(cm) Plani' Plani' podS' (g) hi') had) hi) (ill) 

Variety 	Spacing 
(cm) 

Tmproved 	15 90.08 ef 3.40 g 69.453 3.83 gh 12.50 3.18 a 1.171 9.19 7.37 e 15.99g 
Tori 7 	30 74.87 It 3.03 h 82.27 i 3.63 h 11.28 2.68 b 0.92 i 5.46 6.71 e 13.71 	ii 

3.93 f 	89.96h 	4.68 e 	21.55 	2.92 ab 	1.21 e 	6.24 	7.45 b 
SAU IS 74.33h 2.97h 68.55j 4.15 fg 11.47 2.57b 0.87j 5.29 6.17 g 14.24 h 

Sharisa 1 30 94.23 d 6.80 a 143.00 c 4.76 e 16.48 3.23 a 1.48 b 5.50 6.97 d 21.38 d 
45 85.48j 4.82_d 120.00_e 4.50cC 15.65 2.71_h 1.25_d 4.88 6.14_h 20L28e 

BAR! 15 101.10 b 6.75 a 149.80 b 5.30cd 25.17 3.33 a 1.09h 5.79 7.72a 24.98 a 
Sharisa-9 30 98.10 c 4.50 e 107.80 g 5.72 ab 12.57 2.56 b I .93a 4.78 5.891 18.65 f 

45 109.20a 5.59 b 151.20 b 4.92 de 16.40 3.25 a 1.38 e 4.39 5.763 23.9Th 
BAR! IS 84.17 g 4.021 138.4d 5.38 be 16.15 2.76 b 1.14 g 4.24 5.39k 21.19d 

Sharisa 13 30 91.67 e 5.40 c 154.80 a 5.83 a 28.78 3.30 a 1.49 b 4.94 6.43 f 23.18 c 
45 89.47 f 4.32 e 114.70 f 5.86 a 13.70 2.60 h 0.921 3.99 4.921 18.82f 

Sx 0.4461 0.4830 0.5050 0.09832 0.09832 0.1738 0.3983 9.736 0.6688 0.1461 
Ftest ** ** ** ** NS ** NS *4 4* 

%CV 0.86 1.83 0.75 3.48 5.78 1.50 0.56 3.28 0.18 1.30 

In a column figure with same letter or without letters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. 'Significant at 5% level of probability. ** Significant at 1% level of probability. NS not significantly different at p<0.05 



Table: 4. Effect of variety on the pod thy matter (g nf2) of rapeseed-mustard at different stage of harvest 

Pod 
	

matter 
Variety 	 of harvest 

	
% shattering loss 

50 % Pod Maturity 	5 days after FPPM 	10 Days after FPPM 	15 Days a 
(FPPM)( 

Improved Tori 7 208.20 b 208.00 b 215.60 b 219.60 b 0.92 

SM) Sharisa 1 186.10 c 197.30 c 204.50 c 204.00 c 7.9 

BAR! Sharisa 9 217.10 a 233.20 a 244.10 a 253.80 a 9.6 

BAR! Sharisa 13 175.80d 184.80d 192.90d 201.50c 5.6 

0.4742 05033 0.6705 5.573 - 
Ftest  

%CV 0.72 0.73 0.94 7.61 - 

In a column figure with same letter or without letters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. 4Significant at 5% level of probability. 	Significant at 1% level of probability. NS not significantly different at p<0.05 
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Table: 5. Effect of row spacing on the pod dry mailer (g m 2) of rapesced-mustard at different stage of harvest 

Pod dry matter (g m') 
Spacing (cm) 	 Stages of harvest 

50 % Pod Maturity 	5 days after FPPM 	10 Days after FPPM 	15 Days after FPPM 

15 	 196.70b 	 204.80b 	 212.80b 	 211.80b 

30 210.90 a 220.50 a 229.80 a 237.80 a 

45 182.80 c 192.20 c 200.30 c 209.60 b 

% shattering loss 

SK 0.4107 0.4359 0.5807 4.826 
F test ** ** ** ** 

% CV 0.72 0.73 0.94 7.61 

In a column figure with same letter or without letters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. tSignificant at 5% level of probability. ** Significant at 1% level of probability. NS not significantly different at pc0.05 
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Table: 6. Interaction effect of variety and row spacing on the pod dry matter (g m 2) of rapesced-mustard at different stage of harvest 

Pod dry matter 
% shattering loss 

Variety Spacing (cm) 50% Pod Maturity 5 days after 10 Days after 15 Days after 
(FPPIvl) FPPM FPPM FPPM 

15 211.30c 214.30d 218.50e 219.50bc 1.33 
Improved Tori 7 30 184.20g 189.10h 198.10h 173.00d 0.67 

45 216.50h 235.00h 244.70b 260.30ab 0.73 
15 174.80 h 180.90j 189.90 i 194.50 cd 2.33 

SAU Sharisa 1 30 218.90 b 224.50c 237.20 c 242.30ab 3.9 
45 197.60de 208.50e 212.50£ 218.80 he 6.73 
15 192.40 f 199.00 f 208.40 £ 219.70 be 0.88 

BARI Sharisa 9 30 234.70a 250.00a 261.00a 270.40a 2.69 
45 194.40ef 185.201 191.10i 197.10ed 2.58 
15 176.50 h 194.50 g 202.90 g 220.30 be 1.04 

BAR! Sharisa 13 30 200.20 d 214.60 d 226.70 d 230.60 abe 3.78 
45 160.10 i 174.40k 180.30j 190.40 ed 6.38 

SR 0.8214 0.8718 1.161 9.653 - 
Ftest  

% CV 0.72 0.73 0.94 7.61 - 

In a column figure with same letter or without Jetters do not differ significantly whereas dissimilar letter differ significantly (as per MDRT) at 
5% level of probability. tSignifieant at 5% level of probability. ** Significant at 1% level of probability. NS not significantly different at p<0.05 
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Chapter 5 

SUMMARY AND CONCLUSION 
I 	I 



SUMMARY AND CONCLUSION 

The experiment was carried out at the research Field Laboratory, Sher-e-

Bangla Agricultural University. Dhaka, during the period from November 

2007 to February 2008 to study the effect of row spacing on the yield and 

yield contributing characters of rapeseed. Four high yielding variety of 

rapeseed (viz. Improved Tori 7, SAL) Sharisa I, BAR! Sharisa 9. BAR! 

Sharisa 13) and three row spacings (viz. 15 cm, 30cm and 45 cm) were 

included as experimental treatments. The experimental site was located 

under the Agro-ecological zone 28 (Madhupur Tract) having the red brown 

trace soils and acid basin clay. The soils were strongly acidic in reaction with 

low status of organic matter, low moisture holding capacity and low fertility 

level. Soils were mainly phosphate fixing and low in K, S and Ca. The 

experiment was laid out in a two factor randomized completely block design 

with three replications. The spacing between plants in a row was maintained 

at five cm distance. The unit plot size 3m x 2.5m. The land preparation, 

fertilization, irrigation, drainage, pest management and other intercultural 

operations, harvesting, post harvest operations and data collection were done 

carefully. 

Result showed that plant height, number of branches plant", number of pods 

plant", seeds pod4; 1000-seed weight (g) harvest index differed 

significantly among the four varieties of rapeseed. The plant height was the 

highest for Improved Tori 7(97.85 cm) while the lowest plant height was 

obtained from SAU Sharisa 1(81.33 cm). The variety BAR! Sharisa-9 

produced the highest number of branches plant" (5.36) and the lowest 

number of branches plant-' (3.92) produced by the variety BARI Sharisa 13. 

The number of branches plant'' was 5.264 for the variety of Improved Tori 

7 and 3.95 for the variety of SAL) Sharisa I which was statistically identical 
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to BAR! Sharisa 13. The highest number of pods plant-' (131.5) was 

produced by the variety BARI Sharisa 13 which was statistically identical 

to the variety Improved Tori 7(125.5). The number of seeds pod" (25.17) 

produced by the variety BARI Sharisa 9 was the highest. The minimum 

number of seeds pod" (12.58) was produced by the variety BARI Sharisa 

13. SAU Sharisa I and Improved Tori 7 produced 14.36 and 15.13 

respectively. The lowest 1000-seed weights (2.72 g) were produced by 

SAU Sharisa 1. BARI Sharisa 9 produced the highest yield of 1.54 t hi'. 

The lowest seed yield (0.96 t ha4 ) was obtained from the variety BARI 

Sharisa 13. Improved Tori 7 and SAU Sharisa I produced 1.34 and 1.10 t 

hi' seed yield respectively. The Stover yield of 5.66 t ha4  produced by the 

variety BARI Sharisa 9 was the highest and the lowest Stover yield of 4.69 

t haS'  was obtained from the variety BARI Sharisa 33. 

Row spacing had a significant effect of plant height, number of branches 

planf', number of pods plani', seeds pod"; 1000-seed weight (g), Seed 

yield, Stover yield. The tallest plant (98.47 cm) (Table 2) was noted with 

45 cm row spacing. While the shortest plant (82.20 cm) plant was found 

with 15 cm row spacing. Row spacing 45 cm produced the highest number 

of branches plant" (5.7 17). The closest row spacing (15 cm) produced the 

lowest number of (3.93) branches plant". The highest number of pods plant-

' (139.8) 

lanf

'(139.8) was found from the row spacing of 45 cm and the lowest (77.56) 

in IS cm row spacing. In 30 cm row spacing it was 130.1. The maximum 

length of pod (5.50 cm) was obtained from the row spacing of 45 cm. The 

lowest pod length (4.07 cm) was observed from closest row spacing (15 

cm) and 30 cm row spacing produced 5.07 cm pod length. The highest 

number of seeds pod' (18.46) was observed by row spacing of 45 cm and 

the lowest number of seeds pod' (14.20) was found in 15 cm row spacing. 

The highest 1000 seed weight (2.98 g) was found in 45 cm row spacing 
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which was statistically identical to those of 15 and 30 cm row spacing (2.84 

g and 2.95 g). The 30 cm row spacing gave the highest seed yield of 1.44 t 

ha4  followed by 15 cm row spacing giving seed yield of 1.04 t ha4. The 

highest Stover yield was 5.79 was produced by the closer row spacing (15 

cm row spacing) and the lowest Stover yield was 4.39 t hi' was produced 

by the wider row spacing. 

The present study concludes that the variety BARI Sharisa 9 could give the 

highest seed yield than any other variety tested. It was also concluded that 

30 cm x  5 cm spacing could give highest seed over any other spacing 

tested. The higher yield of BAR! Sharisa 9 is attributing to the production 

of higher number of branches plant", number of pods plant", seeds pod". 

Therefore, higher seed yield of rapeseed could be obtained by using BAR! 

Sharisa 9 sowing at 30 cm x  5 cm spacing under the Agro climatic 

condition of Dhaka (AEZ 28) 
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APPENDICES 

Appendix I: Monthly average air temperature, relative humidity and total rainfall of the 
experimental site during the period from November, 2007 to February, 2008. 

Month Relative - 
humidity 

(%) 

Maximum 
temperature 

(C) 

Minimum 
temperature 

(C) 

Mean Rainfall 
(mm) 

November 69.5 29.5 18.6 24.0 3.0 

December 70.6 26.9 16.2 21.5 00 

January 68.5 24.5 13.9 19.2 4.0 

February 61.0 28.9 18.0 23.4 3.0 

Source: Bangladesh Meteorological Department (Climate Division). Agargaon, Dhaka-12l2. 

Appendix 11: Physiochemical properties of the initial soil 

Characteristics 	 Value 	 Critical value 

%sand 26 

%silt 45 

%clay 29 

Textural class Silty-clay 

pH 5.6 Acidic 

Organic carbon (%) 0.45 

Organic matter (%) 0.78 

Total N (%) 0.03 0.12 

Available P (ppm) 20.00 27.12 

Exchangeable K(me/lOO g 0.10 0.12 
soil) 

Available S (ppm) 45 

Source: Soil Resources Development Institute (SRDT), Dhaka- 1207. 



Appendix Ill, Summary of analysis of variance of yield and yield attributes of rapeseed 

Degree 
of  

Mean of square 

Source of 
variation 

freedom Plant 
height 

Branches 
planf' 

Pods planfr  Length 
of pod 

Seeds 
pod" 

1000 
seed 

Seed yield Stover 	' 
yield 

Biological 
yield 

Harvest 
Index 

Replication 2 5.83 0.049 - 2.76 0.04 0.07 0.052 4.42 338.56 19.15 28.56 
Variety 3 479.45 5.65 2207.66 1 289.69 0.98*4 5897.75*4  I 7837.78 41591.30 31 35 
Spacing 2 795.05 17.41 13460.60 6.339** 0.07 NS 4624.56 59892.45I57352.86 17534 

Variety xSpacing 6 49.28 0.65 127.25 I 	0.21 4.59 I3NS 421.054* 1 	594.18 NS I1263.43 4.89 
Error 22 0.597 0.007 0.765 0.029 0.064 0.029 0.476 284.369 1.342 0.064 

'Significant at 5% level of probability 

' 	Significant at 5% level of probability 

NS not significantly different at pc0.05 

Appendix IV. Summaiy of analysis of variance of the pod dry matter (gm) of rapeseed at different stage of harvest 

Source of variation Degree of freedom 
Mean of square 

 Stages of harvest 
5 days after FPPM 10 days after FPPM 15 days after FPPM 

Realication______ 2 9.93 9.70 4.39 209.28 
Variety 3 3298.04*4 3808.134* 4336.02's 5214.73 
Spacing 2 2373.434* 2416.75 2635.4S 295  

Variety x Spacing 6 40.55 189.29 21153*4 928.52 
Error 22 2.024 2.280 4.046 279.513 

*Significant at 5% level of probability 

Significant at 5% level of probability 

NS not significantly different at p'z0.05 
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Appendix V: Layout of experimental field 	 3 

Im 	Ri 	 R2 

v1s2 HVIsI 	
v1s2 v2s2 	v3s2 v2s2 

v1s3 	 v1s1 
HV4S3 	

v4s3 

Im 	 Im V3s) 	
Im 

F 
______ 22.5 

v2s3 HV3S3 	
V3S1 	 V)S3 

 

M 7 

V2S1 Hv.is2 I 1V3S2 11v2s1 I 1V2s3 11v2s1 

v3s2 	 v4s1 
Hv~sJ 	

vs3 
Hv3si 

Im 

Im 

20.5m 

Per Plot Size: 3m x 2.5m 
Total Plot Size: 461 .25m2 
Three Spacing (S): 	 W 

I) 15cm (Si) 
2) 30cm (S2) 
3)45cm (Si) 

Four Varieties (V): 	 S 
I) IMPROVED TORI 7(V1 ) 

SAl) SARISA 1(V2) 
BAR! SARISA 9(V3) 
BAR! SARISA 13 (V4) 

Replication(R) three: R1, R2 R3 

Experimental Design: Two Factor Randomized Complete Block Design 


