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EFFECT OF NITROGEN LEVELS AND NUMBER OF WEEI)ING 
ON THE YIELD, YIELD ATTRIBUTES AND QUALITY OF 

RAPESEED 

A BSTRACT 

A field experiment was conducted in the Rahi season (November-February) of 

2005-2006 to study the response of rapeseed line SAU-C-1-7  in respect of yield, yield 

attributes and oil yield to difibrent nitrogen levels and number of weeding. The 

treatment comprised of 4 levels of nitrogen and 3 levels of weeding. Different N 

levels were 0 kg N ha (N0). 90 kg N hi' (N1). 120 kg N hi' (- '2) and 150 kg N ha" 

(N3). The weeding treatments were no weeding (W0). one weeding at 20 DAS (Wi) 

and two weedings at 20 and 45 DAS (W2). The experiment was laid out in a Ihetorial 

Randomized Complete Block Design (RCBD) with three replications. Nitrogen levels 

and number of weeding significantly influenced the growth, yield and yield attributes 

of rapeseed. Plants tn* plant height, branches plant''. siliquac planf', length of 

siliqua. seeds siliqui'. 1000-seed weight. seed yield. stover yield, biological yield, 

harvest index, oil content and oil yield were significantly influenced by nitrogen 

levels and weeding as individual litctor. Oil content was only influenced by nitrogen 

application. The results revealed that nitrogen at the rate of 120 kg ha" showed the 

best performance regarding to yield components and yields. 'l'he maximum seed yield 

ha4  (2343.4 kg ha4 ) with 120 kg N ha" was 194.280%. 71.11% and 6.87% higher than 

the yield obtained from 0 kg, 90 kg and ISO kg N ha''. respectively. In case of 

weeding factor, it was observed that two hand weeding resulted in maximum 

production of yield and yield attributes as well as seed and oil yields. Two hand 

weeding increased the seed yield by 17.66% over control. The interaction effect of 

nitrogen levels and number of weeding revealed that 120 kg N along with two hand 

weeding showed the best performance in producing the yield attributes and yields. 

Number of branches plant". number of siliqua plant'', number of seeds plant'', 1000-

seed weight had a significant correlation with seed yield p}j'
I with the r values of 

0.91. 0.97. 0.88 and 0.96. respectively. All of the yield attributes were highly 

significant. The relationship between the yield attributes and yield was highly 

sign i lican t. 
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CHAPTER 1 

INTRODUCTION 

Rapeseed-mustard belonging to the family Cruciferac is one of the important 

oil seed crop and currently ranked as the world's third important oil crop in terms of 

production and area. Worldwide the total annual production of /Jraswica is 44.41 

million tons of seed from an area of 27.24 million hectares (FM). 2004). 

Rapesced (Brassica campextrti L.) is the principal oil crop of Bangladesh. 

Domestic production of edible oil almost entirely comes from rapeseed and mustard. 

The annual oil seed production is 376000 metric ton of which rapesced covers 62% of 

the total edible oil (MOA. 2006). It is in the top of* the list in respect of area and 

production compared to the oilseed crops cultivated in this country. 

Rapesced oil is widely used as cooking oil and medicinal ingredient and it 

supplies fat in our daily diet. Rapeseed oilcakc is used as feed for cattle. fish and also 

as good manure for crops. 

The average yield of rapeseed in Bangladesh is very low (0.73 1 ha') that is 

less than 50% of the world average (FM). 2003). Bangladesh is running with acute 

shortage of 70% edible oil. Annually Bangladesh is producing about 0.16 million tons 

of edible oil against the requirement of 0.5 million tons. So. the country has to import 

oil and oilseeds at a cost of US $ 160 million every year (Wahhah el al.. 2002). The 

major rapeseed-mustard growing areas in bangladesh has been given in Appendix I. 

Oilsced crops have been shifted from main land to marginal land as wheat and 

potato growing areas are increasing. The oilseed production is decreasing with time. 

The demand of edible oil should be increased considerably to flillill the demand. 



A major reason of the low yield of rapeseed may be due to Lack of lIYV and 

proper management it, cultivation systems. Ihe yield of rapeseed can be augmented 

with the use of high yielding varieties and appropriate agronomic management. 

}?ertitizer is the most important input to boost up the production of oilseed crops. 

Fertilizer is the depending source of nutrient, that can be used to boost up growth and 

yield of mustard (Islam c/at. 1992: Thao etal.. 1997). 

The optimum rate of nitrogen application play an important role in increasing 

the seed and oil yield through optimum nutrient uptake and utilization (Guitard. 1967 

and Kalra. 1971). Rapeseed-mustard takes up most of the nutrients from the soil 

during the period of vegetative grhwth to flowering. Rapesced-mustard has high 

requirements of nitrogen to give higher seed yield. Street etal. (1982) reported that an 

application of 135 kg N ha" produced maximum seed yield under irrigated conditions 

of Bangladesh. Rapeseed is highly responsive to nitrogen and it has tremendous 

influence on growth, dry matter production and seed yield (Gupta etal.. 1972: Mi and 

Rahnian. 1986; Sharnia. 1994: Misra and Rana. 1996: Thakuria and Gogai, 1996; 

Srinivas and Ralu. 1997: Islam ci at. 2004). An optimum (lose of nitrogen also 

increase the oil content and oil yield (Rahnian. 1977; Roy ci al.. 1981. Siugh and 

Meena. 2003). 

Yield of rapeseed is also hampered by different pests. Among them weed is an 

important factor in reducing yield. Weeds affect the plant growth. yield and quality of 

rapeseed. Brassica oil crops are sensitive to weeds competition. particularly in the 

early stages of growth. It was observed that if weed was not properly controlled the 

yield reduced by 46% as well as quality (Dixit and (lautam, 1996). Two hand 

I 



weeding or mechanical weeding at 25 and 40 days after seeding (DAS) resulted in 

higher yield compared to that of weed infested plots i.e. control (Kaul and Das. 1986). 

B)-assica oil crops are sensitive to weed, particularly in the early stages of growth. 

Thcrcftrc. weed control is very important for this crop in Bangladesh condition. 

Hence, the present study was undertaken to study the response of rapeseed c.v. 

SAU Sarisha-I to optimum levels of nitrogen and number of weedings with the 

following objectives: 

(I) 	to find out the optimum level of nitrogen for the maximum production of 

yield and yield attributes of rapeseed. 

to determine the number of weeding for optimum yield and yield attributes 

of rapeseed c.v. SAU Sarisha-l. 

(iii) 	to study the combined elfect of nitrogen and number of weeding on the 

yield, oil content and oil yield of rapeseed. 

3 
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ChAPTER 2 

REVIEW OF LITERATURE 

Rapeseed is an impoflant oil crop IF) Bangladesh which can contribute to a 

large extent in the national economy. But the research works done on this crop with 

respect to agronomie practices arc inadequate. Only some limited studies have so far 

been done in respect of agronomie management practices like nitrogen level and 

weeding of the crop. Nevertheless, a number of such studies have been carried out in 

other parts of the world. Moreover, the information regarding to the interaction effect 

of the nitrogen levels and number of weeding are unavailable. I lowever, some the 

studies relevant to the present piece of work have been reviewed following the 

parameters of plant growth and yield. 

2.1 Effect of Nitrogen 

2.1.1 Number of plants per rn 

Murtaza and Paul (1989) carried out a study with three cultivars of rapeseed 

viz. Pola. Tori-7 and Sampad grown under thur levels of nitrogen fertilizer, urea (0. 

50. 100. 200 kg ha"). Nitrogen levels varied the number of plants per m2. 

2.1.2 Plant height 

Mi a, a?. (1976) noted in an experiment that nitrogen had significant effect on 

the plant height of mustard. The maximum height of plant was obtained at the rate of 

78.46 kg N ha'.' 

4 



Bhan and Singli (1976) reported that when Fhtzssica,juicea was provided with 

120 kg N ha 1  remarkably increased the plant height. 

Mondal and Gaffar (1983) observed that highest plant height of mustard 

variety 'Sampad' obtained with 140kg N hi'. which was identical to that of lOS kg 

N hi'. 

Singli and Saran (1987) set an experiment with /irassica cwnpesiris var. Toria 

at different doses of nitrogen. They found that nitrogen at the rate of 60 kg ha4  

increased plant height. 

Shamsuddin ci ci. (1987) worked with mustard under live levels of nitrogen 

(0, 30. 60, 90 and 120 kg N ha4) and observed that plant height increased 

progressively with increasing levels of nitrogen but was not significantly different due 

to different levels or nitrogen. Nitrogen at the rate of 120 kg ha 	gave the tallest 

plant. Mi and Rahnian (1986) reported maximum plant height at 120 kg N hi' while 

he applied different doses of nitrogen on rapeseed. 

Islam and Mondal (1997) obtained maximum plant height of 93.6 cm at 300 

kg N hi' while they applied 0, 100. 200 and 300 kg N hi' on mustard 

I3ARI (1999) investigated to identify the effect of nitrogen levels viz. 0, 80, 

120 and ISO kg hi' on plant height of mustard. The plant height was 48.6, 63.8 and 

77 cm following 0, 80. 120 kg hi', as treatment variables. 

BARI (1999) also conducted two trials in two different stations of Joydebpur 

and Iswardi of Bangladesh to justify the level of N2 on the performance of mustard. 

The levels of nitrogen were 0. 120, 160 kg ha1  and plant height was found 87.78, 

113.94, 106.46 cm, respectively in Joydebpur and 90.79, 118.46, 113.69 cm in 

lshwardi. The highest plant height was found in both the places at 120 kg N hi'. 

hi 



2.1.3 Number of branches per plant 

All no!. (1976) noted in an experiment that nitrogen had significant effect on 

the yield and yield contributing characters of mustard, The highest number of primary 

branches were obtained at 78.46 kg N hi' 

Shamsuddin et al. (1987) worked with mustard under five levels of nitrogen 

(0.30.601 90 and 120 kgN hi') and observed increasing plant height with increasing 

levels of nitrogen application but did not differ significantly with different levels. 

Nitrogen at the rate of 120 kg hi' gave the highest number of primary branches plant-

'. (5.30). 

Murtaza and Paul (1989) studied three cultivars of rapeseed viz. Pola, Tori-7 

and Sampad grown under Ibur levels of nitrogen fertilizer, urea (0, 50, 100, 200 kg ha 

5. They reported that nitrogen had significant efièct on number of primary branches 

plant"' 

Tarafder and Mondal (990) carried out an experiment to determine the effect 

of nitrogen on seed yield of mustard (var. Sonali Sarisha) following application of 

different doses of fertilizer and found that the number of branches per plant increased 

with increasing levels omnitrogen. 

Sharma and Jam (2002) conducted an experiment with five levels of nitrogen 

(0. 40, 80. 120 and 160 kg h1) in a cropping system and observed that 80 kg N hi' 

resulted the highest number of branches plant-' (24.4). 

Singh c/ al. (2002) reported that primary and secondary branches per plant 

increased significantly with the increase in nitrogen levels up to 120 kg hi' 

71 



Shukla ci 0/. (2002) conducted an experiment to study the integrated nutrient 

management for Indian mustard (Brass/ca jiuscea). They found that the highest 

number of branches per plant was obtained with the application of 120 kg N ha". 

Singh c/al. (2003) reported the effect of row spacing (30, 45 and 60 cm) and 

nitrogen rates (60. 120 and ISO kg ha") and basis of N application (row and even 

application) on the pertbrmancc of indian mustard cv. Basanti. They observed that N 

at 120 kg ha". produced higher number of branches per plant compared to 60 kg N 

ha". The N level higher than 120 kg ha" did not increase the number of branches per 

plant. 

2.1.4 Number of siliquae per plant 

Scarisbrick and Daniels (1980) observed that the number of siliquac plant" in 

rapesced increased significantly at both 100 kg ha" and 200 kg N ha", compared with 

the control. 

Singh and Saran (1 987) set an experiment with Brass/co campes/ris var. 'I'ona 

at different doses of nitrogen. They have found that nitrogen at the rate of 60 kg 

increased number of sil iqua plant' 1  

Murtaza and Paul (1989) studied three cultivars of rape sced viz. Pola, Tori-i 

and Sampad grown under four levels of nitrogen fertilizer, urea (0. 50, 100, 200 kg ha 

') Nitrogen had significant effect on the production of siliqua plant". 

Janzen (1990) observed 1974.0, 2936.6, 3315.1 and 5023.8 siliquae m' 2, 

respectively while applying 0, 50, 100. 200 kg ha" in rapeseed. 
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Sharma (1994) lound the number of siliqtia n12  of rapesced as 268I 7. 4864.1, 

5189.2, and 4318.4, respectively following application of 4 levels of nitrogen (0, 100, 

200, 300 kg ha"). 

Rahrnan (1994) applied nitrogen at the rate of 0, 120, 160 kg ha" on rapesced 

and number of siliquac plant" was found 30. 58, and 63 respectively. 

Islam and Mondal (1997) conducted an experiment with four level of N (0, 

100. 200, 300 kg ha") and found 57.21. 71.04. 125.00. 8740 siliquae plani', 

respectively in mustard. 

BARI (1999) investigated a field trial with application of 4 levels of N (0, 80, 

120. 140 kg ha") on mustard. No. of silicjuae per plant was found 22.7, 42.0, 45.6. 

48.0. respectively 

Abadi el cii. (2001) indicated that N had significant effect to increase the 

number of siliquae per plant of rapeseed. 

Sharma and Jam (2002) studied with application of five levels of nitrogen (0, 

40, 80. 120 and 160 kg ha") in mustard in a cropping system. They reported that the 

application of 80 kg N hi' resulted in the highest number of siliquae per plant. 

Singh c/ at (2002) reported that sitiquae per plant of rapeseed increased 

significantly with the successive increase in nitrogen up to 120 kg ha". 

Shukla el cii. (2002) perlhrmed an experiment to observe the effect of 

integrated nutrient management in Indian mustard (Brassica jimcea). They found 

maximum number of siliquac per plant with the application of 120 kg N ha'. 

8 



2.1.5 Length of siliqua 

Sen cx at (1977) found that the siliqua length was increased significantly by 

the application of increased levels of N to JJrasvica/uncecs. 

Singh (2002) conducted an experiment with Varuna variety of mustard having 

5 levels of nitrogen (0, 30, 60, 90 and 120 kg ha") and five levels oil' (0, 15, 30, 45 

and 60 kg 	ha"). Application of N and P increased the length of siliqua However, 

the significant increase in length of siliqua was recorded in 60, 90 and 120 kg N ha" 

and 30, 45 and 60 kg P haS ' 

Singh ci aL (2002) also reported that growth characters and length of siliqua 

increased significantly with the successive increase of nitrogen up to 120 kg ha'. 

2.1.6 Number of seeds per siliqua 

Scarisbrick and Daniels (1980) observed that number of seeds per siliqua were 

not affected from 0 to 200 kg N lia', 

Murtaza and Paul (1989) studied three cultivars of rapeseed viz. Pola. Tori-7 

and Sampad grown under four levels of nitrogen fertilizer, urea (0, 50. 100. 200 kg 

hi'). Nitrogen had significant effect on the production of number of seeds 

Tarafder and Mondal (1990) conducted an experiment to study the effect of 

nitrogen on rapseed (var. Sonali Sharisa) and found that nitrogen fertilizers increased 

the number of seeds siliqui'. 

Sharma and Jam (2002) conducted an experiment with five levels of nitrogen 

(0, 40. 80, 120 and 160 kg had)  on mustard in a cropping system and found that the 

application ofSO kg N ha" resulted in the highest number seeds per siliqua (15.3). 
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2.1.7 1000 seed weight 

Scarisbrick and Daniels (1980) observed that the seed weight were not 

affected from 0 to 200 kg ha' of nitrogen application. 

Singh and Saran (1987) set an experiment with IIramca ccwzpcslrls var. Toria 

and different doses of nitrogen. They found that nitrogen at the rate of 60 kg ha4  

increased 1000-seed weight. 

Shamsuddin ci W. (1987) studied mustard with five levels of nitrogen (0, 30. 

60, 90 and 120 kg N ha") and observed that nitrogen influenced 1000 seed weight 

significantly. 

Minni (1990) reported 1000 seed weight were 2.12. 2.14 and 2.16 g, 

respectively due to spraying of 0.0, 5.0, 7.5% N. Rahman (1991) observed 2.00, 2.08, 

2.13 g 1000-seed weight, respectively with 0, 120, 160 kg N ha" on rapeseed. 

Omar (1991) reported 3.03. 3.04 and 3.00 g of 1000-seed weight, respectively 

following application of 40, 60, 80kg ha'. 

Rattman (1992) conducted an experiment in winter canola (Brassica napus) 

applying 0, 40, 80 kg N ha" in field condition. Weight of 1000 seed was remained 

unafFected with the different levels of nitrogen. 

Mondal ci at (1996) conducted an experiment on mustard with nitrogen at the 

rate of 0, 100, 200. 300kg haS '. They observed weight of 1000 seed increased up to 

200 kgN ha". Islam and Mondal (1997) observed 2.23, 2.22. 219 and 2.04 g 1000-

seed weight, respectively following application of 4 levels of nitrogen (0. 50, 100, 200 

kg ha:'). 

Sharawat ci at (1998) observed that application of nitrogen at the rate of 0, 120. 

160 kg hi' on rapeseed produced 2.0. 208. 2.13 gof 1000 seed weight, respectively. 
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2.1.8 Seed yield per plant 

All c/al. (1976) noted in an experiment that nitrogen had significant effect on 

the yield and yield contributing characters of mustard. The maximum weight of seed 

plant1  was obtained highest at the rate of 78.46 kg N ha' 

Murtaza and Paul (1989) studied three cultivars of rape seed viz. Pola, Tori-7 

and Sampad under four levels of nitrogen fertilizer, urea (0, 50, 100, 200 kg ha1) and 

found that nitrogen had significant effect on seed yield plani'. 

2.1.9 Seed yield per hectare 

Agarwal and Gupta (1977) applied four levels of nitrogen viz. 0, 25, 50 and 75 

kg hi' to Brass/ca campes/ris var. Tori grown on a sandy loam soil under irrigated 

conditions and found that seed yield increased by 35% with the application of 50 kg 

N hi' over control. 

Gupta and Das (1978) concluded that the optimum oconornic rates of nitrogen 

application for maximum yield to Jira&cica canipestris var. yellow sarsan in t.Jttar 

Predesh was 165 kg N ha'. Singh c/cit (1978) found that the application of N at 60 

and 90 kg ha1  to mustard variety "I'-59' resulted significantly more seed yield than 

the control. They also observed that more seed yields were obtained with 60 kg N hi' 

over 30 kg N hi'. They also reported that seed yield increased from 1.2 to 1.4 t ha1  

with increasing nitrogen rate from 30 to 60 kg ha' in 1974. 

Gangasaran and Kinra (1979) conducted an experiment where rai was given 0, 

40, 80. 120 or 160 kg N ha1. The seed yield was highest (1.66 t hi') with the 

application of 160 kg N hi'. They concluded that the economic rate of nitrogen 

application was 132 kg hi'. 



Pale! c/cit (1980) perlbrnied a Field experiment with four levels of nitrogen 

viz. (0. 25. 50 and 75 kg ha4 ). Ihey reported that different levels of nitrogen gave 

significantly different seed yields of mustard significantly. The highest seed yield 

(073 t haj achieved at the rate of 50 kg N ha1  due to the formation of higher number 

of secondary branches plani', higher number of siliquac plant1and higher harvest 

index. 

Narang and Singh (1985) !brtilized Indian mustard with four levels of nitrogen 

(0. 50.100 and 150 kg hi'). They observed that nitrogen at the rate of 150 kg hit 

gave the highest seed yield (1.8 t ha'). 

Singh and Singh (1987) stated that increasing rate of nitrogen from 0 to 75 kg 

ha1  applied to mustard (Jirassica.im?Cea) increased the seed yield from 1.20 -1.33 to 

2.11 -2.14 t ha1. Further increase in nitrogen rate (100 kg hi') could not improve seed 

yield. 

Singh and Saran (1987) set an experiment with Jiras.sicci campesiris vat. Toria 

and applied different doses of nitrogen. They found that nitrogen at the rate of 60 kg 

ha1  increased the seed yield. This dose gave seed yield of 1.20 t hi' compared to 

0,89 t ha1  without nitrogen A further increase in yield with 90 kg N hi' was not 

significant. Shamsuddin ci at (1987) worked with mustard with five levels of 

nitrogen (0. 30. 60, 90 and 120 kg N ha") and observed that nitrogen at the rate of 120 

kg hi' gave the highest seed yield (830 kg ha"). Singh and Rathi (1987) noticed that 

when N was applied at 120 kg ha1, the seed yield of mustard was increased 

substantially. 

BARI (1989) conducted a series of fertilIzer trials on mustard in the farmers 

Field throughout the country. The dose of nitrogen were 43. 65, 87, and 109 kg hit. 

12 



They reported that with increasing levels of fertilizers the yield of mustard increased 

progresively but 109 kg N gave the highest yield. 

lamar and Mishra (1991) observed seed yield Hrassicajuncca as 0.84. 0.69, 

and 0.60 t ha1  with the application of same dose of nitrogen. Application 60 kg N hi' 

gave 35% more yield over control. 

Nuttal and Moulin (1992) conducted an experiment and applied two level 

nitrogen 45 kg & 134 kg ha4  on rapeseed and yield was found 1.39 t ha1  and 1.50 

hi' respectively. 

Letu c/at (1994) reported that application of 3 levels of N (0, 120, 160 kg hi 

gave 1.3. 1.4 and 1.5 t hi' respectively of seed yield. Wamuongo (1995) showed 

that application of N fertilizer when waler supply was adequate promoted growth of 

all plant part and increased yield with favourable moisture condition. When nitrogen 

was not applied there was more conservation in use of available soil water leading to 

less dry matter product. 

Islam and Mondal (1997) in a field trial showed that application of four levels 

of nitrogen (0. lOU, 200, 300 kg hi') gave seed yield of 0.69, 1.29, 1.45, 1.21 t ha1, 

respectively. They observed seed yield increased profitably up to 200 kg N ha1. 

I Fossain and Gaffer (1997) conducted a trial at Shyampur. Rajshahi with 5 

level of nitrogen (0, 100, 150, 200, 250 kg ha4) on rapeseed and maximum yield was 

found 1.73 t hi' with 250 kg N hi' Mondale! at (1996) reported that application of 

50% nitrogen at the time of final land preparation and the rest 50% nitrogen as top 

dressing at late vegetative or before flowering increased the yield of rapeseed variety 

SS-75 
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Patel (1998) conducted an experiment to study the response of mustard 

(Bms.sicajuncca) cv. Varuna to 4 levels of nitrogen (0, 20. 40 and 80 kg ha'). He 

obtained seed yield of 0.43, 0.73. 0.95 and 1.21 t ha" with 0, 20, 40 and 60 kg N ha1. 

respectively. 

Singh ci al. (1998) reported that seed yield values were increased with 

increasing nitrogen rates (0. 40, and 80 kg N ha"). Dobariya and Mehta (1995) also 

reported that increasing nitrogen rate from 25 to 75 kg ha" increased seed yield from 

2.07-2.41 t hi'. 

Zekaite (1999) reported that, the seed yield of rapeseed 0.83 t ha" was obtained 

at a nitrogen fertilization of 90 kg ha" Fertilization of nitrogen at 120 kg ha' 

significantly increased the yield over that of 90 kg ha" 

BAR! (1999) investigated mustard varieties with 4 levels of nitrogen 0. 80, 120, 

140 kg ha" and yield was found 493.3, 833.3. 940.0 and 993.7 kg ha'1, respectively. 

BAR! (1999) also investigated fertilizer trial at Joydcbpur & Ishurdi with 3 levels of 

nitrogen (0, 120,160 kg ha") and yield was found at Joydebpur 389.89, 735.67. 

910.67 kg ha".& Ishurdi 559.11, 835.00, 1070.00 kg ha". respectively. 

Sidlauskas (2000) found that the yield of rapeseed was increased with the 

increasing rate of nitrogen levels up to 120 kg ha". Further increase of nitrogen level 

did not affect the seed yield. 

Cihosh dcl!. (2001) conducted an experiment to study the response of 3 levels of 

K (0. 12.5 and 25 kg ha"). 3 levels of N (0. 40 and 80 kg ha") and biofertilizers 

A:oii/,acicr, Azaspiri/lum) under irrigated condition Interaction between K and 

biofertilizer and between biofertilizer and N were found significant in increasing the 
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yield of rapeseed. They observed that maximum yield of rapeseed was obtained at 80 

kg N hi' along with 12.5 kg K ha4 . 

2.1.10 Stover yield per hectare 

Meena ci at (2002) conducted an experiment to study the effect of nitrogen, 

irrigation and intercultural operation on yield and yield attributes of mustard. The 

results of experiment revealed that the application of 60 kg N hi' registered 

significantly higher stover yield of mustard over control Siugh of al. (2002) also 

reported that stover yield increased significantly with the successive increase in 

nitrogen up to 120 kg hi'. Singh and Prasad (2003) also mentioned that 120 kg N hi' 

gave the highest stover yield (12.22 q hi') oJ"mustard. 

2.1.11 Iian'est Index 

Shrivastava ci at (1988) observed in an experiment conducted with mustard 

(IJra.ssicajuncca cv. varuna) that the application of nitrogen at the rate of 90 kg hi' at 

the gre-flowering stage gave the highest harvest index. 

Shukia and Kumar (1997) grew six varieties of indian mustard to assess the 

effect of nitrogen fertilization on yield attributes, seed yield and oil content They 

found that N application at the rate of 120 kg ha4  significantly influenced the harvest 

index. 
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2.1.12 Oil content 

Kolodzie and Debowska (1973) reported the efFects €'roo. 150 and 240 kg N 

on the seed yield, oil content and fatty acid coniposüion of winter rape. Results 

indicated that while seed yield increased, seed oil content decreased with increase in 

applied N. Oil composition was little affected though oleic and linolieic acid contents 

increased and that of Erucic acid deceased with increased rate of N. 

Rahman (1977) reported that N alone in excess caused lodging, delayed 

maturity and decreased oil content and increased protein content in seed of iJra.ssica 

.s'pp. Henry and MacDonald (1978) showed that application oIN increased the seed 

yield but decreased the oil content in seed. 

Vir and Vcrrna (1979) reported that the oil content in the seed of !3ra.ssica 

juncea decreasd due to increase oiN from 0 to 60 kg ha". Michael el al. (1979) also 

noticed that application of N from 0 to 270 kg ha" reduced the oil content, on an 

average, by about 2 percent in winter oil seed rape. 

Aulakh ciat (1980) showed that in yellow sarson oil production increased by 

12 percent with N at 60kg ha". 

Roy ci al. (1981) studied the growth and fertilizer response of Indian mustard 

cv. Varuna and observed that beyond 120 kgN ha'1, the oil percent in seeds decreased 

with further increase in N. 

Singh and Sharma (1982) observed 15.7 percent increase in oil yield with N 

level when supplemented with 200 mm initial soil moisture -I 50 mm irrigation. 

Singh and Rathi (1984) concluded from their study on Iira.s'sica/uncea cv. 

Varuna that there was a linear increase in cake yield with increasing rate of N. while 
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the reverse was true for oil content. It decreased oil content from 40.09 percent in 

control to 37.05 percent at 160 kg N had 

Sali ci cii. (1985) reported that the oil content of Brassica cain/x's(rs decreased 

remarkably at different levels of N application They further concluded that a 

minimum amount of S was needed for increase of seed and oil yields in mustard 

whether it was applied singly or in combination with N. 

Narang and Singh (1985) observed that N affected the oil composition of 

Brassica /uncca. Higher N rates increased protein content, allyl- isothiocyanate 

content and iodine value of the oil. 

Singh and Saran (1987) reported that application of N from 0 to 90kg ha did 

not differ the oil content but significantly increased the protein content in the seed of 

indian rape. 

Singh and Rathi (1987) noticed that when N was applied at 120 kg haS ' 

increased seed yield but percent oil in seed decreased from 40.41 to 37.12 by adding C) 

to 120 kgN haS '. 

Patil and Bhargava (1987) reported that increasing rates of N (0 to 120 kg hi') 

significantly increased the N and protein contents and decreased oil content in seed. 

Ibrahim ci at (1989) found from at) experiment with different levels of N for 

the production of rapeseed. N rates did not differ the oil content and its Fatty acids 

(Palmatic. Steric, Oleic, Linoleic. Arachidic and Erucic acid). 

Rathore and Manohar (1989) noticed that application of N from 90 to 160 kg 

hi' increased oil yield of mustard (Brassica /uncea) compared with low to zero N 

rate. They also reported that oil content did not differ against diLlerent N rates. 
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Dubey and Khan. (1991) carried out an experiment on lirassica Juncea cv. 

Varuna and was given 0, 30, 60 or 90 kg N ha" under irrigated condition. Seed oil 

content decreased by N application. 

Abadi cia! (2001) also indicated that N had a signi licant effect on oil content 

of rapeseed and mustard. 

Shukla of at (2002) investigated six varieties of Indian mustard (Krishna, 

Varuna Vardan, Kranti. Rohini and Pusa Bold) to assess the elThct of nitrogen 

fertilization on seed yield and oil content. A decreasing trend of oil content was 

observed with the increase in N fertilization. 

Prasad c/ct!. (2003) reported the effects of N, S and Zn fertilizers on nutrient 

uptake. quality and yield of Indian mustard (cv. Vaibhav).The application of 60 kg N 

ha" gave the highest oil content (39.98%) 

Singh and Meena (2003) conducted a field experiment to determine the effect 

of N Fertilizers (20, 40, 60, 30 and 100 kg N ha1) on the oil and protein yield of 

Indian mustard cv. Varuna. Pooled analysis of data showed that 40kg N ha" gave the 

highest oil content (39.61%). The most profitable rate oI>4 was found at 80kg ha". 

Meena and Sumeriya (2003) carried out a study to evaluate the effect of 

nitrogen (0, 30, 60 and 90 kg ha") on oil content of mustard Brass/ca /wicea. 

Application of-60 kg N ha" gave the maximum oil (3 7.04%) content, compared to no 

nitrogen application. 

Singh of at (2004) conducted an experiment to study the response of Indian 

mustard cv. T-59 to nitrogen and sulfur rates. Different levels of nitrogen (0, 30, 60, 

90 and 120 kg ha4 ) application did not differed the oil content in mustard 
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2.1.13 Oil yield 

Vidyapati €1 at (1981) studied the yield of oil of Indian mustard (lirassica 

/uncea) with different nitrogen dose and reported that the oil yield increased 

significantly up to 120 kg N hi'. 

Gawai el al. (1994) conducted an experiment to assess the impact of 0-100 kg 

N ha' on the performance of mustard (lirassica /("cea) cv. TM- 17 and concluded 

that oil yield increased with N rate, reaching a plateau at 75 kg hit. 
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2.2. Effect of Weeding 

2.2.1 Weeds of mustard crop 

Karim el cii. (1994) reported most prominent weeds of mustard crops as 

('ypersis rotundus, Cwsoclots cktcl v/on. Pa.sjia/uin scrub, cu/alvin. A /ler,?duh(/Iera 

sessilis and /'anicum repeiss. I/ygivp/ula po/ysperma. 1'/ygonuni pleb c/urn. Eclipia 

a/ha, I)igilaria sangwina/is, !.cucus aspera, and Alternanthera phi/oxeruides. 

Ghosh ci at (1994) conducted an experiment on weed in mustard in sandy 

loam at Kharagpur, india during 1937-89. The most problematic weeds were 

Digharia sangin na/is, Echinoch/oa cru.s-gal/i. ('yperrts rotundstt (.5aiodoi; dacly/an, 

Cpu/on spc'rczfiora and Ed/pta a/ha. 

Rujput of at (1994) studied the weed control in mustard. They identified most 

problematic weeds were J3oer/,avia d([fusa, ('vperus ro/undus, ('/ie,,umxJiurn a/hun,, 

iriani/seina monogana, Asphodc/u.s ienuijblius, Meli/otsis isiS/ca and ('on vu/vu/us 

arvenstv. 

Singh ci at (1994) observed that the most problematic weed species of 

mustard (/3rc:ss/ca junceci L. Czern and coss) were (7zenopodimn a/buns, i'vie/iIoius 

i,idica, A re,safaiva and /'/saseo/i.s minor. 

2.2.2 Weed dry matter 

Raghvani ci a/. (1985) studied on crop-weed competition in mungbean during 

kharif, from 1979-80 to 1982-83 on medium black soils of Junagadh in India. They 

observed that there was reduction in the dry weight of weeds with an increase in 
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frequency of weeding. The recorded highest dry weight in control (no weeding) and 

lowest in weeding done thrice at 15, 30 and 45 DAS. 

In Faizabad. India, Singh and Sitigl' (1995) conducted trials during the winters 

of 1985-86 and 1986-87 on the effeci of weed control on nutrition uptake by mustard 

and associated weeds. There were 4 weed control treatments (i.e. hand weeding once 

25 days after sowing (DAS) hoeing 25 DAS - hand weeding 35 DAS, preem 

isoproturon at 0.75 kg hi' and preem, thiolencarb at ID kg) on nutrient uptake by 

I?ra.ssica juncea cv. Karti and associated weeds. All weed control treatments 

decreased weed DM from untreated control. 

2.2.3 Plant height 

In an experiment, GaIter (1984) observed that plant height of mustard was 

favourably increased with the spell of weed free periods by hand weeding. 

2.2.4 Number of branches per plant 

Chernale and Fleck (1984) conducted an experiment on soybean cultivars in 

competition with Euphorhille temp/;.yIIa. They observed that the number of branches 

was reduced after 75 days of crop-weed competition and two hand weeding gave the 

best results. 

In an experiment, Gaffer (1984) observed that primary branches plant" were 

favourably increased with the spell of weed free periods. 
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2.2.5 Number of siliquae per plant 

Chemale and Fleck (1984) conducted an experiment on soybean cultivars in 

competition with Eup/zorbilie icroph ylla. They observed that the number of pods 

decreased with increasing weed density 

Yadav et at (1984) observed that siliquac yields of rapeseed were 

significantly increased by removing weeds at 2, 4, 6 or S week after sowing (WAS). 

Further delay in weed removal had little effect on production of' siliquae. 

(latTer (1984) pointed out that number of sihiquae plani' of rapeseed were 

favourably increased with the spell of weed free periods. 

Sarkar and Mondal (1985) nàted that weeding of different dates affected some 

yield contributing characters and yield in different varieties of mungbcan. One 

weeding gave maximum number of pod p)( and two weeding did identical result. 

2.2.6 Number of seeds per siliquae 

Chemate and Fleck (1984) conducted an experiment on soybean cultivars in 

competition with Euphorhilie iwvphy/Ia. They observed that the number of seeds pod 

decreased with increasing weed density. 

Sarkar and Mondal (1985) observed that weeding at different dates affected 

some yield contributing characters and yield in different varieties of mungbean. One 

weeding gave maximum number of seeds pod4  in Mubarik and two weding did 

identical result. 
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2.2.7 Seed yield 

Roebuck and Trennery (1978) conducted an experiment on weed control in 

winter oilseed rape and observed that efibetive weed control in the autumn increased 

the total crop dry weight at the start of [lowering by 80-90%. 

Kondap c/ al. (1982) investigated on the competitive ability of' certain crops 

against purple nutsedge (penix mImic/us) and observed that the grain yield of 

different crops under weed free and purple nutsedge weedy check treatments differed 

significantly. The competition from purple nutsedge caused yield reduction in maize 

(6.12%) followed by blackgram (23.45%) groundnut (31.72%) and soybean (57,85%). 

Singh and Tripathi (1982) reported that weeding at an interval of IS days 

followed by weedy condition caused a significant increase in yield over check. 

In an exeperiment Singh c/al. (1983) found that uncontroled weeds reduced 

the yield of cauliflower species from 36.6 to 59.1%. Competion with weeds for first 

IS days and beyond resulted in significant yield reduction. Conipetion after 60 DAT 

(Days after transplanting) had no adverse effect on yield. 

Chemále and Fleck (1984) conducted an experiment on soybean cultivars in 

competition with Itup/wrbi/se teraphylla They observed that soybean seed yield was 

reduced by weed competition. 

In an experiment on weed Hakansson (1984) observed that yield loss per 

individual weed increased with the reduction in weed density and yield loss was 

directly related to weed weight S 

Gaffer (1984) observed that the totally weed free condition produced the 

maximum seed yield and yield components of rapeseed. He also found that yield 

reduction was 23,0% in weedy plots (control) as compared to totally weed free plots. 
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Ambasln and Chakhaiyar (1984) observed the etlect of weeding and weed free 

duration on the growth and yield of mustard (Hrassica/u,;cea). They found that the 

maximum reduction in seed yield due to weed occurred between 20 and 40 days of 

growth in mustard. 

Sarkar and Mondal (1985) observed that weeding of different dates affected 

some yield contributing characters and yield in different varienties of mungbean. 

Grain yield was reduced by 49 to 55% when weeds were allowed to grow 

undisturbed. 

BARI (1985), studied yield loss due to uncontrolled weed growili in upland 

crops. The lowest yield reduction for mustard cv. SS-75 was only 12.29%. 

Raghvani etaL (1985) studied on crop-weed competition in mungbean during 

kharif. from 1979-80 to 1982-83 on medium black soils of Junagadh in India. Weed 

control during this period effected greater weed control efficiency and higher grain 

yield as also higher net monetary return. They concluded that delay in weeding 

resulted in reduction of crop yield. 

Ciriciofolo and Bianchi (1985) carried out an experiment on cultivation 

technique of oilseed rape and observed that weed control is required to reduce weed 

competition at crop emergence and to avoid problems associated with harvest. 

The competition effect of some weed species on the yield of winter oilseed 

rape was studied by Adoczewski (1990). In 7 years trials he observed that in oilseed 

rape at Winnagora. Anthcu;ns arvensis, inp/wuv.spert urn inodoriun and Volunteer 

rye were the most competitive weed. He also found large infestations causing up to 

50% yield decreases. 

24 	
¼.?s.... 



Bowerman (1990) studied for controlling weeds in winter oilseed rape and 

observed that significant yield increase were achieved mainly where the level of weed 

control was high. 

Walker dot (1990) evaluated yield response to seed control in oilseed rape in 

Scotland. They conductd in total of 16 oilseed rape trials during 1983-89 which 

resulated in an yield increase of 7%. They also noticed that there was no relationship 

between weed density and yield response. 

Donovan and Sharma (1994) conducted an experiment on oilseed crops and 

factors associated with crop losses due to weeds. They found that the yield loss 

generally increased with increasing wild oat population. Crop quality was reduced due 

4 	
to weeds. 

AU (1994) studied crop weed competition in various crops including mustard. 

He conducted an experiment on sandy loam to study the nature and magnitude of crop 

weed competition in intercroppcd ehickpeas-cv. Radhey/mustard cv. varuna (4:1 row 

ratio). The loss of seed yield caused by crop competition with weeds until the time of 

crop maturity was 34% in mustard. 

In Cuba, an experiment was conducted by Fundora ci cit (1994) on the effect 

11)  of weed incidence on soybean productivity. They found that yield reduction occurred 

N- 
between 60% and 80% when plots were left with grass cover and these were 

independent of the length of the unweecled period. The presence of weeds in the last 

30 days of the plant cycle favoured a general increase in fruit infection indices. They 

also concluded that weed control is necessary at 30 days of germination of plant 

particularly in seed production areas. 
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CHAPTER 3 

MATERIALS AND METHODS 

A field experiment with chilerent nitrogen levels and number of weeding was 

conducted in the tvintcr season (Rahi), November-February. 2005-2006 to evaluate 

the response of rapeseed c.v. SALJ Sarisha- I in respect of yield, yield attributes and oil 

yield. 

3.1. Experimental Site 

the research was conducted at the Agronomy field of Sher-e-Eangla 

Agricultural University, Dhaka-1207. The experimental field is located at 900 335 B 

longitude and 230  774 N latitude at a height of 9 meter above the sea level (13CA. 

2004). The land was medium high and well drained. 

3.2. Climate 

The annual precipitation and potential evapotranspiration of the site were 2152 

mm and 1297 mm. respectively. The average maximum and minimum temperature 

was 30.34°C and 21.21°C. respectively with mean temperature of 25.17°C. 

Tempeiature during the cropping period ranged between 12.2°C and 3 1.2°C. 

The humidity varied from 73.52% to 81.2%. The day length ranged between 10.5 and 

11.0 hours and there was no rainflill during the experimentation. The weekly average 

rainfall, air temperature and relative humidity of the site during the experimental work 

have been shown in Appendices II. Ill and IV. 
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3.3. Soil 

The soil of the experimental site belongs to the agro-ecological region of 

"Madhupur Tict' (AEZ No. 28). It was Deep Red Brown Terrace soil and belonged 

to "Nodda" cultivated series. The top soil is silty clay loam in texture. Organic matter 

content was very low (0.82%) and soil p1-I varied from 5.47 - 5.63. 

3.4 Experimental materials 

'f he experiment was done with an advanced line of rapeseed (lirassica 

cumpestris) c.v. SAV Sarisha-I which was developed by Shcr-e-Bangla Agricultural 

University. Dhaka-1207. The variety is high yielder and Erucic acid content is 

comparatively lower. 

3.5. Experimental treatments 

There were two factors in this experiment viz. N levels (N) and number of 

weeding (W) levels as alone or in combination. Different N levels were 0. 90. 120 

and 150 kg N ha4  and these were named as No. N1 . N2 and N3. respectively. The 

weeding treatments were no weeding (W0), one weeding at 20 DAS (\V1 ) and two 

weeding at 20 and 45 DAS (W2). 

3.6 Experimental layout and design 

ftc experiment was laid out in a Randomized Complete Block Design 

(RCBD) (Factorial) with three replications. The unit plot size was 3 m x  2 m = 6 m2. 

The distance between two adjacent unit plots was 0.5 in and distance between two 

replications or between two blocks was 1.5 in. 
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3.7. Crop husbandry 

3.7.1. Land Preparation 

The experimental field was plouuhed with power tiller and rotovatOr. 

Subsequent cross ploughing was done followed by laddering to make the land level. 

All weeds. stubbles and residues were removed from the field. 

3.7.2. Fertilization 

The experimental plots were fertiliLed with a recommended dose of 90. 60, 65, 

Sand 6kg ha'ofP2Os, K20, Sulphur. Zinc Oxide (ZnO) and Boron. respectively and 

Urea as per treatment. During linal land preparation one half of the required amount 

of urea and total amount of all other fertilizers were applied and incorporated into 

soil. Rest of the urea was top dressed during first weeding at 25 DAS. 

3.7.3. Sowing of seeds 

Seeds of SAU-C-1:7 line were sown on 15 October. 2005 maintaining 30 cm 

row spacing in each plot. Sowing was done continuously in rows. 

3:7.4. Weeding and thinning 

The experimental plots were Ibund to be infested with different kinds of 

weeds. viz. Bathua (chenopodium al/nun L.). Bermuda grass (Cvno(lon duce'ylon), 

Nut sedge (Q;erus rotundus L). Biskatali (P(lygonunl hydropiper L.). Goose grass 

(Eleusine indictz) etc. Weeding was done manually with niraTi following treatment 

variables. Thinning was done in all the unit plots with care to maintaining a constant 

plant population in each row. Finally plants were kept at 5 cm distance in rows. 
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3.7.5. irrigation 

First irrigation was given at 25 (lays after sowing (DAS) the second irrigation 

was given at 55 DAS with check basin method. 

3.7.6. Pest and disease management 

The crop was sprayed with Malathion 60 IX to prevent infestation of mustard 

aphids at siliquae formation stage. Dithane M-45 was applied to prevent soft rot of 

plants (Scicrolium ro?fsi). 

3.7. Flarvesting 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. Four linear meters (I m2) were 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 each plot leaving the border lines and harvested area and uprooted for 

collection of different yield contributing characters data. The harvested plants from 

each plot were bundled separately, tagged and brought to a clean cemented threshing 

floor. The crop was sun dried properly by spreading them over the floor and seeds 

were separated from the siliqua by beating the bundles with the help of bamboo 

sticks. 

[he seeds thus collected were dried in the sun for reducing the moisture in the 

seed to about 9% level. The stovcrs were also dried in the sun. Seed and stayer yield 

were recorded. The biological yield was calculated as the sum of the seed yield and 

stover yield. 
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3.8. Data Collection 

To study the yield attribuLes and yields, following data were collecte(l: 

I) 	Plants per 

Plant height (cm) 

Number of branches per plant 

No. of siliqua per plant 

Length of siliqua 

No. of seeds per siliqua 

1000 seed weight (g) 

Seed yield per plant (g) 

Seed yield per hectare (kg) 

Stover yield per heetare (kg) 

Biological yield (kg) 

Harvest Index (%) 

Oil content (%) 

Oil yield per hectare (kg) 

3.8.1 Number of plants per m 2  at harvest 

One square meter area was selected randomly with the help of quadratc. The 

plants lying on this area was counted. Three of such samples were averaged and then 

it was expressed as number of plants in 
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3.8.2 Plant height 

The height of ten plants was neasurcd from ground level (stem base) to the tip 

of the plant. Mean plant height was calculated and expressed in em. 

3.8.3 Number of branches per plant 

The number of branches of ten randomly sampled plants were counted and 

recorded. Average value of ten plants was recorded as number or branches per plant. 

3.8.4 Number of siliquae per plant 

Siliquac of ten plants was counted and divided by ten which indicated the 

number of siliqua per plant. 

3.8.5 Length of siliqua 

Length of siliquac from sampled plants were counted and divided by ten 

which indicated the individual length of siliqua. 

3.8.6 Number of seeds per siliqua 

The number of seeds was counted by splitting twenty sihquae which were 

sampled randomly from sampled plants and then mean value was determined: 

3.8.7 Weight of) 000 seeds 

Thousand seeds were randomly counted from the total seeds of each sample. 

Then the weight was taken by a digital balance. The 1000 seed weight was recorded 

in gui. 
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3.8.8 Seed yield per plant 

The separated seeds of ten plants were collected, cleaned, dried and weighed 

properly. The average seed yield per plant was the" calculated. 

3.8.9 Seed yield per hectare 

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

was recorded and was converted to kg ha* 

3.8.10 Oil content 

ftc oil content of seed was determined by Soxhiet method (Hughes. 1969) in 

percentage (%). This was done in Oil Seed Research Centre, Bangladesh Agricultural 

Research Institute. Jodchpur. (iazipur-1 701. 

3.8.11 Oil yield 

Yield of oil was calculated from the pereeni oil in the seed samples multiplied 

by seed yield (kg ha1) and expressed in kg ha'. 

3.8.12 Stover yield per hectare 

After the separation of seeds from plant. the straw and shell per plot was dried 

separately and the weight was recorded. These were then converted into stover yield 

(kg ha). 

3.8.13 Biological yield per hectare 

The summation of seed yield and stover yield per hectare gave the biological 

yield. 



3.8.14 Harvest Index 

Harvest Index was calculated by the following formula of Donald and 

Hamblin (1976). 

Seed yield xlOO 

Harvest index °') - l3iological yield 

3.9 Statistical analysis 

The data were analysed following Analysis of Variance (ANOVA) technique 

and mean differences were adjusted by the Multiple Comparison test (Oomcz and 

(iomez, 1984) using the statistical computer programme ALPIIA and MSTAT-C 

v.1.2. Means were compared by using LSD test at 5% level of significance. The 

correlation analysis was done by SPSS V. 13.1 Software. Regressing were measured 

04 	
and plotted with the Microsoft Excel 2003 Software. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Ihe experiment was conducted to study the perfbrmance of rapeseed c.v. SAIJ 

Sarisha-1 as influenced by different nitrogen levels and number of weeding. The 

results of the present investigation have been presented, discussed and compared as 

far as possible with the results olother scientists. 

4.1 Plants per 

Effect of nitrogen 

in this study, the number of plant in'
?  was significantly increased with the 

increment of nitrogen levels (Figure 4.1). The maximum number of plants (59.13) per 

1112  were Ibund from 150 kg N ha which was statistically superior than other nitrogen 

doses. The plots without treated nitrogen (control) produced the minimum number of 

plants per m2  in this experiment. The niaximunl number of plant produced by 150 kg 

N ha 1  was 51.53% higher than control. The higher number of plants produced by 

higher N doses was due to more protein synthesis and increased vigour facilitated by 

nitrogen. The lowest number of plant in control plots was due to lack of nitrogen 

sonic plants were died. Murtaza and Paul (1989) also found similar result. 

Effect of weeding 

The number of weeding had no significant efkct on the number of plant m 2  

but it increased the number oF plants ni progressively with the increment oF the 

number of weeding. The maximum number of plants ni 2  was produced from 2 hand 
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weeding at 25 and 40 DAS where unweeded control gave the lowest number of plant 

111 2  (Figure 4.1). 
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l'reatmenls 

N 	0 kg N ha' 	W0= No weeding 
N1  90 kg N ha1 	W I — One hand weeding at 25 DAS 
N 2  120 kg N ha' 	W 2  Two hand weeding at 25 and 40 DAS 
Ny 150 kgNhi' 

Fig 4.1 Number of plants n12  of rapeseed c.v. SAU Sarisha-! as aflècted by 
different nitrogen levels and number of weeding 

Interaction effect of nitrogen levels and number of weeding 

The interaction effect between nitrogen levels and number of weeding affected 

the number of plants m 2  significantly (Figure 4.2). The combination of 150 kg N ha 

with two hand weeding (N3W2) produced the maximum number of plants m 2  which 

was statistically similar to those of N3W1  and N3W0, respectively. The combination of 

no nitrogen and no weeding produced the lowest number of plants n12 . 
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N0= 0 kg N ha4 	Wr No weeding 
N1— 90 kg N hi1 	WI— One hand weeding at 25 DAS 
N 2= 120 kg N hi' 	W2= Two hand weeding at 25 and 40 DAS 
N3  150 kgNhi' 

Fig. 4.2 Number of plains in 2  of rapeseed cv. SAU Sarisha-1 as affected by the 
interaction effect between nitrogen levels and number of weeding 

4.2 Plant height 

Effect of nitrogen levels 

Nitrogen levels significantly increased the plant height in this experiment 

(Figure 4.3). The maximum height (72.40 cm) of plant was observed from ISO kg N 

hi'. Plant height was progressively increased with the increase of nitrogen levels. The 

maximum plant height (72.40 cm) with 150 kg N hi' and second highest plant height 

(70.63 cm) was 15.59% and 12.77% greater than control plant height (62.63 cm). The 

increment of plant height with increased nitrogen was due to more expansion of plant 

cells rendering the elongation of tissues. These findings are in agreement with those 

of Singh ci al. (2003), Tripathi and Tripathi (2003). Singh ci al. (2002) and Tarafder 
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and Mondal (1990). They obtained tallest plant height of mustard with the application 

of N at 120 kg hi'. PaId (1998), Gurjar and Chauhan (1997), Thakuria and Gogoi 

(1996) and Shanisuddin eta! (1987), observed taller plant height at 140 kg N ha4  

which was identical with that or lOS kg N ha4 . Maximum plant height was recorded 

at 100 kg N ha4  as reported by Patel etal. (2004). 
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N0 — 0 kg N ha' 	We No weeding 
N 1 ' 90 kg N ha4 	W 1= One hand weeding at 25 DAS 

120 kg N ha' 	W 2— Two hand weeding at 25 and 40 DAS 
N3=- 150 kgNhi' 

Fig 4.3 Plant height of rapeseed c.v. SAL) Sarisha-L as affected by digrere.it 
nitrogen levels and number of weeding 

Effect of weeding 

Plant height of the rapeseed cv. SAU Sarisha-1 was also influenced by the 

number of weeding (Figure 4.3) The tallest plants were produced with two weeding 

at 25 and 40 DAS which was followed by one weeding treatment. The plant height 

was found minimum with no weeding. Weeding facilitates the plants to have more 
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resources which rendcring the increased plant height in this experiment. This results 

was supported by Gaffer (1984). 

Interaction effect of nitrogen levels and number of weeding 

The combination of nitrogen doses and number of weeding also affected the 

plant height. Maximum plant height was found in plots having the combination of ISO 

kg N hi' and two weedings at 25 and 40 DAS (N 3W 2) which was statistically similar 

with those ofN 3W i  and N 3W 0. The lowest plant height was found from the interaction 

of no nitrogen and no weeding (control). 
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Treatnwnt 

N0= 0 kg N hi' 	W0= No weeding 
Nir 90 kg N ha1 	W,= One hand weeding at 25 DAS 

120 kg N ha' 	Wr Two hand weeding at 25 and 40 DAS 
N3= 150 kgN ha' 

Fig. 4.4 Plant height of rapeseed c.v. SAU Sarisha-1 as affected by the interaction 
effect between nitrogen levels and number of weeding 
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4.3 Number of branches per plant 

Number of branches per plant is the result oF genetic make up of the crop and 

environmental conditions, which plays a remarkable role cowards the linal seed yield 

of the crop (Sana ci al.. 2003). in this study it indicated that the number of branches 

per plant varied significantly with dilThrent nitrogen levels and number of weeding. 

Effect of nitrogen levels 

Number of branches plant" was significantly increased with different levels of 

nitrogen in this experiment (Table 4.1). The maximum number of branches per plant 

(5.75) was produced by the highest dose of nitrogen (150 kg haS '). It was 20.04% 

higher than the branches produced without nitrogen. The nitrogen doses of 120 kg hi' 

and 90 kg hi' produced 4.91 and 4.38 branches plant'' which were statistically 

different. These findings were supported by Tripathi and Tripathi (2003). Ozer 

(2003). Singh at al. (2003). Sharma and Jam (2002). Singh dcl!. (2002). Pate! (1998). 

Taraider and Mondal (1990), Shanisuddin ci aL (1987) and Mondal and Gaffer (1983) 

who obtained significantly higher number of primary branches per plant by applying 

nitrogen up to 150 kg hi'. 
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Table 4.1 Yield attributes of rapeseed c.v. SA(J Sarisha-1 as affected by 

different nitrogen levels 

Nitrogen levels No. of No. of Length No. of. 1000-seed 

branches siliquac of siliqua seeds weight 

pIant -_plani' _____ (Fm)  siliqua1 

N0 3.65 56.70 4.80 17.12 2.09 

N1  4.38 62.00 5.36 17.67 2.72 

N2 4.91 72.54 5.37 19.91 3.16 

N3  5.75 68.12 5.64 18.83 2.88 

LSD 0.05 0.18 0.38 0.10 0.30 0.16 

CV (%) 4.02 7.77 3.09 8.70 6.32 

N0= 0 kgN ha4. N I = 90 kgN ha"'. N,= 120 kgN ha4. NJ.;= 150 kgN ha 

Effect of weeding 

Number of branches was also significantly influenced by number of weeding 

(Table 4.2). The increase in the number of hand weeding increased Lhe number of 

branches plant* Maximum number of branches per plant (4.92) was observed with 

two weeding at 25 and 40 DAS. One weeding treatment produced the second highest 

number of branches plant where no weeding (control) treatment gave the lowest 

number ol branches plani'. Cheniale and Fleck (1984) also found same results. 
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Table 4.2 Yield attributes of rapeseed v.t. SAt! Sarisha-1 as affected by 

number of weeding 

No. of weeding No. of No. of Length No. of 1000-seed 

branches 
siliqua of siliqua seeds 

weight 

plant4  (em) siliqua' (g) 
plani' 

Wv 4.44 64.01 5.02 18.11 2.55 

W, 4.66 64.97 5.31 18.40 2.72 

W2  4.92 65.72 5.52 18.64 2.86 

LSI) 0.05 0.15 0.97 0,09 0.26 0.14 

CV (%) 4.02 7.77 3.09 8.70 6.32 

W0= No weeding, W j= One hand weeding at 25 DAS. Wr Two hand 
weeding at 25 and 40 DAS 

Interaction effect of nitrogen levels and number of weeding 

Number of branches plant1  was also affected by the interaction between 

nitrogen levels and number of weeding (Figure 4.5). The interaction heiween 150 kg 

N haS ' and two hand weeding at 25 and 40 DAS (N 3\V 2 ) produced the maximum 

,ntrnhér of branches plani' (6.01) which was at par with those of N.W1  and N3 W0. 

respectively. It reveals that nitrogen contributes more than weeding in the production 

of branches of rapeseed plant. The lowest number of branches plani' was observed 

from the interaction of no nitrogen and no weeding (N0W0). Plants were influenced 

with nitrogen at the rate of ISO kg ha' and two hand weeding may have been 

produced maximum dry matter which ultimatcly increased the production of branches 

plani' 
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N(,= 0 kg N hi' 	W fj= No weeding 
N,= 90 kg N ha1 	W,= One hand weeding at 25 DAS 
N 2— 120 kg N hi1 	W 2= Two hand weeding at 25 and 40 DAS 
N:;" 150 kgN ha1  

Fig. 4.5 No. of branches plant'' of rapeseed cv. SAU Sarisha-1 as affected by 
the interaction effect between nitrogen levels and number of weeding 

4.4 Number of siliquae per plant 

Number of siliquae per plant is the result of genetic make up of the crop and 

environmental conditions (Sana el cii., 2003). It is an important yield contributing 

character which has a great effect on final yield. 

Effect of nitrogen levels 

In this experiment, number of siliquae per plant was greatly affected by 

nitrogen levels (Table 4.1). Among the four different nitrogen doses, 120 kg N hi' 

gave the maximum number of siliquae per plant of rapeseed line. The second highest 

number of siliquae per plant was found from 150 kg N hi' and 90 kg N hi'. Control 

(without N) produced the lowest number of siliqua in this study. Similar result also 

obtained by Shukla etal. (2002). Singh ci aL (2003), Tarafdcr and Mondal (1990) and 
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Shamsuddin of d. (1987). On the other hand. higher number of siliquac per plant 

obtained at the 80 kg N ha" by Khan etal. (2003). Sharma and Jail) (2002) and Patel 

(1998). 

Effect of weeding 

Weeding (lid not affect significantly on the number of siliquac per plant of 

rapesced (Fable 4.2). Numerically. the maximum number of siliquae per plant (65.72) 

was observed from two hand weeding which was at per with one weeding (64.97). 

The no weeding i.e. control treatment gave the lowest number of siliquac per plant 

64.01). This result was corroborated with the results found by Chernak and Fleck 

(1984), Yadav of aL(1984). Sarkar and Mondal (1985). 

Interaction effect of nitrogen levels and number of weeding 

The interaction of nitrogen levels and number of weeding had significant 

effect on the number of siliquac per plant (Figure 4.6). From this study, it was 

observed that the interaction between 120 kg N ha" and two hand weeding i.e. N2W2  

produced maximum number of siliquac plani' (72.70) which was 28.62% higher than 

control. It was statistically at per with N2W,. N3W1  and N3W2. The lowest number of 

siliquac was Ibund from the control combination (N0W). The optimum rate of 

nitrogen and weeding operation probably influenced plants to have more thy matter 

which favourable partitioned towards more production oisihiquae plant". 
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No= 0 kg N hi' 	Wr No weeding 
N,— 90 kg N hi' 	W1= One hand weeding at 25 DAS 
N2" 120 kg N ha" 	W 2= Two hand weeding at 25 and 40 DAS 
N3r 150 kg N ha" 

Fig. 4.6 No. of siliquae plant' of rapeseed cv. SAU Sarisha-1 as affected by the 
interaction effect between nitrogen levels and number of weeding 

4.5 Length of siliqua 

Effect of nitrogen levels 

Nitrogen levels had significant effect on the length of siliqua of rapeseed line 

(Table 4.1). The maximum length of siliqua (5.64 cm) was found from 150 kg N hi'. 

The second highest length of siliqua (5.37) that was observed with the treatment 120 

kg N ha' which was statistically identical with 90 kg N ha". The control plot without 

any nitrogen produced the minimum length of siliqua in this study. Singh (2002). 

Singh ci at (2002) and Shukla and Kumar (1997) reported the highest length of 

siliqua following 120 kg N ha". 

44 



E 

Effect of weeding 

Weeding had also a significant rote in the elongation of siliqua (Table 4.2). In 

this study, the maximum length of siliqua was observed from two weeding at 25 and 

40 DAS where no weeding treatment produced the minimum length of siliqua. One 

weeding produced the second highest length of siliqua which was statistically 

different from others. Chemale and Fleck (1984) supported this result. 

Interaction effect of nitrogen levels and number of weeding 

From this study, it was found that the interaction between 150 kg N ha1  with 

two weeding produced the maximum length of siliqua (6.34) which was statistically at 

per with N3W1, N3W0  and N3W2  (Figure 4.7). The lowest siliqua length was observed 

from the combination of N0W0  which was at per with NOW, and NoW2. 

Treatment 

Nr 0 kg N hi' 	W0= No weeding 
N,= 90 kg N ha1 	W,= One hand weeding at 25 DAS 
N2= 120 kg N ha 	W1= Two hand weeding at 25 and 40 DAS 
N3' 150 kgNhi' 

Fig. 4.7 Length of siliquse of rapeseed cv. SAU Sarisha-I as affected by the 
interaction effect between nitrogen levels and number of weeding 
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4.6 Number of seeds per siliqua 

Number of seeds per siliqua is also an important factor which contributes 

towards seed yield. Nitrogen levels as well as number of weeding had a significant 

effect nit the number of seeds siliqua-1  in this study. 

Effect of nitrogen levels 

Nitrogen levels had significant effect on the production of seeds per siliqua 

(Fable 4.1). In this experiment, it was observed that the nitrogen dose of 120 kg ha1  

produced the highest number of seeds per siliqua (19.91) which was followed by 150 

kg N ha1. The lowest number of seeds per siliqua was found from control. Singh 

(2002). Sukla ci'  aL (2002). Tarafder and Mondal (1990) and Mondal and Gaffer 

(1983) observed significant effect of nitrogen at rate of 120 kg ha' on the production 

of seeds per siliqua. Shamia and Jam (2002) obtained higher number of seeds per 

siliqua following 80 kg Nha* Pate! (1998) also obtained similar response of nitrogen 

on number of seeds per siliqua. 

Effect of weeding 

Weeding had also a great effect on the production of seeds per siliqua (Table 

4.2). From this study it was observed that two hand weeding produced the maximum 

number of seeds per siliqua which was statistically identical with the number of seeds 

per siliqua found from one weeding. The lowest number of seeds per siliqua was 

produced with unweeded control. This result is also supported by Sarkar and MondaL 

(1985). 
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that accommodate more number of seeds. 

2 

Interaction effect of nitrogen levels and number of weeding 

Interaction between nitrogen levels and number of weeding has also a great 

influence on the number of seeds per siliqua in this experiment (Figure 4.8). The 

highest number of seeds per siliqua was observed from N2W2  (120 kg N ha' and two 

hand weeding) which was at per with N3W,, N3W0  and N3W1. The lowest number of 

seeds per siliqua was observed from no weeding and 0 kg N hi'. The maximum 

number of seeds per siliqua was probably resultant effect of increased siliquae length 

Treatment 

No= 0 kg N ha' 	WF No weeding 
N1= 90 kg N hi' 	W,' One hand weeding at 25 DAS 

120 kg N hi1 	W2= Two hand weeding at 25 and 40 DAS 
ISO kgN hi1  

Fig. 4.8 Number of seeds per siliqua of rapeseed c.v. SAL) Sarisha-I as affected 
by the interaction effect between nitrogen levels and number of weeding 
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4.7 1000-seed weight 

The weight or seed is related with the magnitude of seed development because 

it is an important yield determinant Victor and plays a decisive role in expression yield 

potential of a sariety (Sana t al.. 2003) 

Effect of nitrogen levels 

Nitrogen levels significantly affected the weight of thousand seed in this 

experiment (Table 4.1). Among the nitrogen levels. the dose of 120 kg N haS ' 

produced the maximum weight of 1000-seed (3.16 ). The lowest seed weight was 

observed in the plots having no nitrogen (control). But, Ozer (2003). Singh ci al. 

(2002). Sukla ci al. (2002) and Shamsuddin ci al. (1987) obtained highest 1000-seed 

weight N at120 kg ha'. Sharnia and Jam (2002) also obtained highest 1000-seed 

weight following at 80 kg N ha'. 

Effect of weeding 

Thousand seed weight was also significantly influenced by weeding (fable 

4.2). In the study, the maximum seed weight was observed from two hand weeding at 

25 and 40 DAS which was statistically identical with the 1000-seed weight found 

from one weeding at 25 DAS. Weight of 1000-seed was lowest with 110 weeding 

treatment (control). 

Interaction effect of nitrogen levels and number of weeding 

The interaction between nitrogen levels and number of weeding significantly 

affected the weight of 1000-seed (Iigurc 4.9). The maximum weight of 1000-seed 

was observed from the combination of 120 kg N haS ' and two hand weeding (N2W2). 
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which was at per with other combination of any weeding treatment with 120 kg ha 

or 150 kg hi' N. I he lowest weight of I 000-seed was observed from the treatment 

combination N0W0. 
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Treatment 

N0— 0 kg N ha1 	W<r- No weeding 
N1= 90 kg N hi1 	W1 — One hand weeding at 25 DAS 

N2— 120 kg N hi' 	W 2- Two hand weeding at 25 and 40 I)AS 

N3= 150 kgNhi' 

Fig. 4.9 WOO-seed weight of rapeseed c.v. SAC Sarisha-1 as affected by the 

interaction effect between nitrogen levels and number of weeding 

3.8 Seed yield per plant 

Seed yield per plant is the cumulative effect of different yield contributing 

characters such as number of branches, number of siliquae per plant, number of seed 

per siiiqua. 1000-seed weight etc. In this study, seed yield per plant was significantly 

influenced by different nitrogen levels and number of weeding having variation of 

those parameters mentioned above. 
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Effect of nitrogen levels 

The different rate of nitrogen significantly increased seed yield per plant. The 

increment of nitrogen doses increased the seed yield per plant up to a certain levels 

and then decreased (Table 4.30. The rate of nitrogen at 120 kg ha" significantly 

produced highest seed yield per plant (7.03 g) over 150 kg ha" (6.26 g), 90kg N ha" 

(3.36 g) and control (1.93 g). The increment of seed yield per plant with 120 kg N ha" 

over control was 264.67% higher. luteja ci al. (1996). Shamsuddin ci @1. (1987) and 

Murtaza and Paul (1989) also observed similar results. 

Effect of weeding 

The number of weeding had a significant role on seed yield per plant in the 

experiment (Table 4.4). Two hand weeding at 25 and 40 DAS produced the maximum 

seed yield per plant (4.95 gm) which was statistically similar with one weeding. The 

lowest seed yield per plant was 4.32 g which was observed from control (no 

weeding). The highest seed yield with two hand weeding was I 4.58% higher than 

control. 

Interaction effect of nitrogen levels and number of weeding 

The interaction of nitrogen levels and number of weeding had also significant 

effect on the seed yield per plant (Table 4.5).Maximum seed yield per plant was 

observed from the treatment combination N2 W2  (120 kg N ha" and two hand 

weeding) which was statistically similar with N3 W2  and N3 W1 . The lowest seed yield 

(1.90 g)  was observed from control combination of NoW0  and it was statistically at 

per with N0W1  (2.10 g). The highest seed yield per plant with N2%V2  was 321.57 % 

higher than the lowest seed yield per plant with control treatment. 

50 



In this experiment, the maximum seed yield plant was evident with the 

favourable treatment combination due to the maximum production of seed yield 

11 

	 contrtbuting parameters with same treatment combination. 

Table 4.3 Yield and harvest index of rapeseed c.v. SAl Sarisha-1 as affected 

by nitrogen levels 

Nitrogen levels Seed yield Seed Stover Biological Harvest 

plant1 yield yield yield index 

(g) (kg hi') (kg hi') (kg hag) 

No 1.93 796.3 1223.4 2019.7 37.75 

Ni 3.36 1369.5 2258 3627.5 39.43 

N2 7.03 2343.4 2810.6 5154 45.47 

6.26 2 192. 6 2850.3 5042.9 43.48 

IS!) 0.05 0.30 11.10 63.67 143.00 1.59 

CV (%) 6.66 6.79 5.85 3.69 3.93 

N 0= 0kg N hi'. Ni 90 kg N hi'. N2= 120 kg N ha4. N 3  150 kgN ha4  

Table 4.4 Yield and harvest index of rapeseed c.v. SAl Sarisha-1 as affected 

by number of weeding 

No. of weeding Seed yield 
plan(t  

(g) 

W0  4.32 

4.67 

W2  4.95 

LSI) 0.05 0.26 

CV (%) 6.66 

Sect! Stover Biological Harvest 
yield yield index 

yield 0/ 

(kg hi') 
(kg hi') (kg ha4 ) 

1540.10 2139.10 3679.20 41.86 

1673.20 2217.20 3890.40 43.01 

1812.20 2499.30 4311.50 42.03 

96.22 55.14 123.80 1.38 

6.79 5.85 3.69 3.93 

W0= No weeding, W j= One hand weeding at 25 DAS. Wl= Two hand 

weeding at 25 and 40 DAS 
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fable.4.5 Yield and hanest index of rapesced c.v. SAU Sarisha-1 as affected 

by the comluned effect of nitrogen levels and number of weeding 

Seed Stover Biological Uanest Nitrogen levels Seed yield 

x plant yield yield yield index 

No. of weeding 
- 	(g) (kg hi') (kg hi

1 

 ) (kg hi

1 

 ) 
o) 

N0W0  1.90 833.70 1218.50 2052.20 35.39 

2.10 913.00 1250.60 2163.60 42.20 

N0W2  2.98 1251.20 1800.10 3051.30 41.01 

N1 W9  3.40 1335.20 1983.20 3318.40 40.24 

N,W, 3.70 1520.10 2775.20 4295.30 40.62 

N 1 W2  6.50 2223.40 2855.30 5078.70 43.78 

N2 W0  6.10 2046.10 2780.30 4826.40 42.39 

N2W1  6.60 2383.60 2843.40 5227.00 45.47 

N2W2  8.01 2430.20 2914.50 5344.70 45.60 

N 1W0  6.30 2147.20 2810.20 4957.40 43.31 

N1W, 7.20 2375.60 2990.40 5366.00 44.27 

N3 W2  7.50 2406.20 3004.60 5410.80 44.47 

0.52 192.40 110.30 147.60 2.76 
LSI) 0.05 

6.66 6.79 5.85 3.69 3.93 
cv (%) 

N0= 0 kg N ha4  Wc,= No weeding 

N I = 90kg N haS' W1 	One hand weeding at 25 DAS 

N2= 120 kg N hi' W2  Two hand weeding at 25 and 40 DAS 

N3= 150 kg N hi' 

4.9 Seed yield per hectare 

Effect of nitrogen levels 

Table 4.3 showed the significant variations in seed yield per hectarc ranging 

from 796.3 to 2343.4 kg at difThrent nitrogen levels. The treatment N2 i.e. 120 kg N 

hi' produced significantly LEe highest seed yield (2343.4 kg lii') where control 

treatment (N1)) produced the lowest yield (796.3 kg hi'). The maximum seed yield ha 
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with 120 kg N haS ' was 6.87%. 71.11% and 194.28% higher than the yield obtained 

from 150 kg. 90 kg and 0kg N hal', respectively. This indicated that the nitrogen dose 

intist he optimum to achieve the highest seed yield. The higher seed yield per hectare 

was also obtained with same nitrogen rate reported by Singh and Prasad (2003). Singh 

et at (2003). Sukla etal. (2002). Singh (2002). Singh ci at (2002). Shukla and Kumar 

(1997). Tuteja c/ al. (1996) and Shamsuddin c/al. (1987). On the other hand. highest 

seed yield per hectare obtained by Singh (2004). Sharma and Thin (2002). (Jhosh ciat 

(200t). Khan ci at (2003). Singh ci at (1998). Thakuria and Gogoi (1996) at the rate 

of nitrogen application at 80kg h&'. 

Effect of weeding 

Weeding had also an impor ant role in increasing the seed yield per hectare in 

this experiment (Table 4.4). Seed yield was increased with the increasing of weeding 

operation. The maximum seed yield per hectare (1812.20 kg ha') was obtained from 

two hand weeding at 25 and 40 DAS (W2 ) where W0  (control) gave the lowest seed 

yield (1540.10 kg ha1). One weeding at 25 DAS gave 1673.20 kg haS ' seed yield 

which was statistically different than other treatments. The seed yield with two 

weeding and one weeding werel 7.66 % and 8.64% higher than the control. This result 

was supported by Singh ci al. (1983). Chemalc and Fleck (1984). Sarkar and N4ondal 

(1985). Rhadoria and Chauhan (1995). 

interaction effect of nitrogen levels and number of weeding 

Interaction of nitrogen levels and number of weeding had significant effect on 

the seed yield per hectare (Table 4.5). in this experiment, the maximum seed yield 

(2430.24 kg hzf') was obtained from the combination of 120 kg N hal' and two hand 
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weeding at 25 and 40 DAS (N7W2). It was staListically at per with N;W2. N3 W1  and 

N 2 V1 . The combination of no nitrogen and no weeding (control) gave the lowest seed 

yield. The highest yield with N2W2  was 191.54% higher than the control (N0W0). 

4.10 Stover yield 

Effect of nitrogen levels 

The nitrogen application favorably influenced the stover yield and the 

difference among the consecutive levels was significant (Table 4.3). The application 

of 150 kg N ha' gave the highest stover yield (2850.30 kg ha') which was 

statistically similar with 120 kg N hi' (2810.20 kg hi'). The lowest stover yield was 

observed in control plots (1223.40 kg hi'). Ihese findings were in agreement with 

that ol' Singh and Prasad (2003) and Singli ci aL (2002). But, Meena n aL (2002) 

observed higher stover yield of mustard at the nitrogen rate of 60 kg 

Effect of weeding 

Stover yield was significantly differed with different weeding treatments 

(Table 4.4). The significantly highest stover yield was found from two hand weedings 

which was superior to one hand weeding and no weeding treatments. Control 

treatment or no weeding gave the lowest stover yield in this experiment. 

Interaction effect of nitrogen levels and number of weeding 

Stover yield of rapeseed cv. SAU Sarisha- I was also affected by different 

treatment combination of nitrogen levels and number of weeding (Table 4.5). Stover 

yield was found to be highest with the combination of 150 kg N ha4  with two hand 
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weeding (N3 V2 ) which statistically at per with N3 W1  and N2 W2. Stwcr yield was 

lowest with  the treatment combination of N1 W0  (control). 

4.11 Biological yield 

Biological yield is the summation of seed yield and stover yield which was 

greatly influenced by different nitrogen levels and number of weeding. 

Effect of nitrogen levels 

The biological yield was greatly aiTheted by nitrogen levels. Biological yield 

was increased with the increment of nitrogen doses ('Fable 4.3). The maximum 

biological yield (5042.90 kg ha1) was oI,served from 150 kg N ha" which was 

statistically similar with the yield obtained from 120 kg N ha". The lowesi biological 

yield (2019.70 kg ha'') was found from no nitrogen application (control). 

Effect of weeding 

Biological yield in this experiment was increased with more weeding. The 

maximum biological yield (4311.5 kg ha") was observed from two hand weeding at 

25 and 40 [MS ('2) which was statistically superior than one hand weeding (W,) and 

unweeded control (W0). 

Interaction effect of nitrogen levels and number of weeding 

Table 4.5 showed that the combined effect of nitrogen levels and number of 

weeding  influenced the biological yield in the present study. The treatment N3W 2  

produced the maximum biological yield (5410.80 kg ha") which was at per with 
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N3 W1  (5366.00 kg haS ') and N2 W2  (5344.70 kg ha5. ftc treatment N0W11 produced 

the lowest biological yield (2052.20 kg haS '). 

4.12 harvest index 

Harvest index is the ratio of economic yield and biological yield and it was 

also influenced by nitrogen levels and number of weeding. 

Effect of nitrogen levels 

In this study. different nitrogen levels significantly affected the harvest index 

of rapeseed c.v. SAL! Sarisha-1 (Table 4.3). The significantly highest harvest index 

(45.47%) was observed with 120 kg N ha'. Treatments ISO kg N haS ' and 90 kg N 

haS ' showed the harvest index of 43.481/,,  and 39.43%. respectively which were 

statistically different from each other. I larvest index was lower in control plots 

without nitrogen. Similar result was also observed by Shukia and Kumar (1997) at the 

same nitrogen levels. 

Effect of weeding 

Wedding was also all important in this experiment to affect the harvest index 

(Table 4.4). in this sttidy one weeding (WI )  gave the maximum harvest index 

(43.01%) which was statistically similar with two weeding (42.03%). lJnweedcd 

control treatment showed the lowest value of harvest index (41.86%). 

Interaction effect of nitrogen levels and number of weeding 

I larvest index was influenced by different combination of nitrogen levels and 

number of weeding (Table 4.5). The highest harvest index (45.60%) was observed 
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42.50 
42.00 
41.50 
41.00 
40.50 

39.50 
39.00 
38.50 
38.00 

from the treatment N2W2  which was followed by N2W1, N3W2, N3W1  and N1W2. The 

treatment N0W0  gave the lowest harvest index (35.39%). 

4.13 Oil content 

Effect of nitrogen levels 

Oil content was significantly affected by different doses of nitrogen in this 

experiment (Figure 4.10). In this study, the oil content (%) was increased up to 120 kg 

N ha' and then decreased. The significantly higher oil content was observed with 120 

kg N ha' (43.33%) and then the second highest oil content was found from 150 kg N 

hi'. The lowest oil content was found in unweeded control (40.08%). 

NO Ni N2 N3 	WO Wi W2 

Treatments 

N0= 0 kg N hi' 	W0= No weeding 
N,= 90kg N ha1 	W,= One hand weeding at 25 DAS 
N 2= 120 kg N ha4 	W2= Two hand weeding at 25 and 40 DAS 
N 3= lSOkgNha' 

Fig. 4.10 Oil content (%) of rapeseed c.v. SAIl Sarisha-I as affected by different 
nitrogen levels and number of weeding 
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Effect of weeding 

in the present study the oil content was increased slightly with the increase of 

weeding but it was not statistically significant (Figure 4.10). However, the highest oil 

content was observed with two hand weeding and the lowest oil content was found in 

unweeded control. 

Interaction effect of nitrogen levels and number of weeding 

The interaction between nitrogen levels and number of weeding had a 

significant influence on the oil content of rapeseed line (Figure 4.11). The highest oil 

content (43.5%) was observed with the treatment N2W2  which was followed by N3W2. 

N 2W, and N 3W 1 . Oil content was found to be lowest with the treatment N0W0. 

44 -i 

43 

;42 

Id 
' 	41 
0 

40 

0 39  

38 

$$'S' 

Treatment 

NoOkgN hi' 	W 0= No weeding 

N 1 -= 90 kg N hi' 	W I— One hand weeding at 25 DAS 

N 2= 120 kg N hi' 	W 2= Two hand weeding at 25 and 40 DAS 

N 3' ISO kgN hi' 

Fig. 4.11 Oil content (%) of rapeseed c.v. SItU Sarisha-1 as affected by (lie 
interaction effect between nitrogen levels and number of weeding 
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4.14 Oil yield 

Effect of nitrogen 

The effect of nitrogen on oil yield of rapeseed significantly increased up to 

120 kg N had . Nitrogen at 120 kg hi' produced maximum oil yield (1015.3 kg ha1) 

compared to 150 and 90 kg N hi' and lowest oil yield (391.1 kg ha4 ) obtained at 

control (Figure 4.12). Islam (2005) also observed similar result. 

Effect of weeding 

Number of weeding influenced the oil yield of rapeseed cv. SAU Sarisha-1 

(Figure 4.12). The significantly highest oil yield (77100 kg hi') was observed with 

two hand weeding (W2) where unweeded control (W0) produced the lowest oil yield 

of 653.2 kg hi'. One hand weeding (Wi) produced the second highest oil yield of 

710.00 kg ha4  oil yield. 

1200 

1000- 

800 
CL 

- 600 

.t 400 

200 

0 
NO NI N2 N5 	WO Wi W2 

Treatments 

N0- 0 kg N hi1 	W0= No weeding 

N1= 90kg N ha4 	W,= One hand weeding at 25 DAS 

N2 120 kg N ha4 	W2- Two hand weeding at 25 and 40 DAS 

N3= lSOkgN ha1  

Fig. 4.12 Oil yield of rapeseed c.v. SAU Sarisha-! as affected by different 

nitrogen levels and number of weeding 
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I200 

0 

Interaction effect of nitrogen levels and number of weeding 

In the present study, oil yield was affected with the combination effect of 

nitrogen levels and number of weeding (Figure 4.13). The highest oil yield of 1057.50 

kg  ha was observed with the treatment N2W 2  where N0W0  produced the lowest oil 

yield (333.90 kg ha5. The highest oil yield was also statistically similar with N 3W2, 

N3W1  and N2W1 . 

C- -, 

Treatment 

N0= 0 kg N ha 	W0= No weeding 

Nc 90 kg N ha' 	WI- One hand weeding at 25 DAS 

N 2= 120 kg N hi3 	W2  Two hand weeding at 25 and 40 DAS 

N3  150 kg N ha1  

Fig. 4.13 Oil yield of rapeseed c.v. SAtI Sarisha-1 as affected by the interaction 
effect between nitrogen levels and number of weeding 
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4.15 Correlation and regression analyses 

Table 4.6 revealed that number oF branches plant', number of siluquae planf'. 

number of seeds si1iqua'. 1000-seed weight and seed yield plant were positively 

correlated with each other. The intercorrelations were also significant. Number of 

branches planC'. number of siliquac plani', number of seeds siliqua' and 1000-seed 

weight had a significant correlation with seed yield plant' with r values of 0.91, 0.97. 

OJS and 0.96, respectively. All of them were highly significant (significant at 0.01 

level). The coefficients of determination also showed a positive linear and significant 

relation of number of branches plani'. number of siliquae planf', number of seeds 

siliqua' and 1000-seed weight with seed yield plani' with R2=0.8287**, 

R2=0.9527**, R2=0.7827*, R2 0.8766**. respectively (Figure 4.14. 4.15. 4.16 and 

4.17). The slope for number of siliquae plani' and seed yield planf' indicated that an 

increment of I siliqua plani' increased 0.37 g seed yield plani' (Figure 4.15). 

61 



Table 4.6 Correlation between seed yield and yield attributes of rapeseed e.v. 
SAL) Sarisha-1 as affected by the combination effect of nitrogen 

levels and number of weeding 

Parameters 	No. of 	No. of No. of 1000-seed Seed yield 

branches 	siliquac seeds weight plani' 

plant 	plani siliqui' - 	_(g)  

No. of 1.00 	0.88 0.84 0.84 0.91 

branches ** ** ** 

plani' 

No. of 1.00 0.90 0.98 0.97 

siliquae 
** ** ** 

plant4  

No. of seeds 1.00 0.88 0.88 

siliqui' 
** 

1000-seed 1.00 0.96 

weight 
** 

(g) 

Seed yield 
	 1.00 

plani' 
(g) 

** significant at the 0.01 level. 
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y = 2.52I3> - 7.155 

IC -O.82 

Fig. 4.14 Relationship between number of branches plant4  and seed yield 
plani' of rapeseed c.v. SAU Sarisha-1 
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Fig. 4.15 Relationship between number of siliquae plant1  and seed yield plant' 
of rapesced c.v. SAU Sarisha-1 
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Fig. 4.16 Relationship between number of seeds siliqui' and seed yield plant' 
of rapeseed c.'s'. SItU Sarisha-1 
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Relationship between 1000-seed weight and seed yield plant of 
rapesced c.v. SAU Sarisha-1 
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Surnmary and Condusion 



CHAPTER 5 

SUMMARY AND CONCLUSION 

A field experiment was conducted in the RaI,i season (November-February) of 

2005-2006 to study the response of rapeseed c.v. SAV Sarisha-I in respect of yield. 

yield attributes and oil yield to (III lerent nitrogen  levels and number of weeding. The 

treatment comprised of 4 levels of nitrogen and 3 levels of weeding. DifThrent N 

levels were 0 kg N ha" (N0), 90kg N ha" (N 1 ). 120 kg N ha" (N7) and 150 kg N ha 1  

(N3). The weeding treatments were no weeding (W0), one weeding at 20 DAS (W1 ) 

and two weeding at 20 and 45 DAS (W2). Ihe experiment was bid out in a factorial 

Randomized Complete Block Design (RCI3D) with three replications. 

A progressive increase in number of plants m 2  was observed with the increase 

of nitrogen levels. The maximum number of plants (59.13) per m2  were found from 

150 kg N ha' which was statistically superior to oilier nitrogen (loses. The plots 

without nitrogen (control) produced the minimum number of plants per m7  in this 

experiment. The maximum number of plani produced by 150 kg N ha' was 51.53% 

higher than control. The number of weeding ha(l no significant effect on the number 

of plants m 2  but it increased the number of plants 111 2  progressively with the 

increment of the number of weeding. The maximum number of plants m 2  was 

produced froni 2 hand weeding at 25 and 40 DAS where control gave the lowest 

number of plant nf2. The combination of ISO kg N ha" with two hand weeding 

(N\V)) produced the maximum number of plants m which was statistically similar 

to those of N5W, and N 3W0. The combination of no nitrogen and no weeding 

produced the lowest number of plants m2) 
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The maximum height (72.40 cm) of plant was observed Crom 150 kg N ha1. 

Plant height was progressively increased with the increase of nitrogen  levels. The 

maximum plant height (72.40 cm) with 150 kg N ha" and second highest plant height 

(70.63 cm) were 15.59% and 12.77%. respectively greater than control plant height 

(62.63 cm).. The tallest plants were produced with two weeding at 25 and 40 DAS 

which was Ibllowed by one weeding treatment. The plant height was found minimum 

with no weeding.,Maximtim plant height was found in pLots having the combination 

of 150 kg N ha" and two weeding at 25 and 40 DAS (N3 \V2) which was statistically 

similar with those of N3W1  and N3W0. The shorter plant was found from the 

interaction of no nitrogen and no weeding (control). 

The maximum number of branches per plant (5.75) was produced by the 

highest dose of nitrogen (150 kg ha"). It was 20.04% higher than the branches 

produced without nitrogen. In case of weeding, two weeding at 25 and 40 DAS gave 

the maximum number of branches per plant (4.92). One weeding treatment produced 

the second highest number of branches plant" where no weeding (control) treatment 

gave the lowest number of branches plant". The interaction between 150 kg N ha1  

and two hand weeding at 25 and 40 DAS (N3\V2) produced the maximum number of 

branches plant" (6.01). 

Among the four different nitrogen doses, 120 kg N ha" gave the maximum 

number of siliqtiae per plant of rapeseed line. The second highest number of siliquae 

per plant was found from 150 kg N ha" where control (without N) produced the 

lowest number ot siliquae in this study. The maximum number of siliquae per plant 

(65.72) was observed from two hand weeding which was at per with one weeding 

(64.97). The no weeding i.e. control treatment gave the lowest number of siliquae per 

plant (64.01). [he interaction between 120 kg N had and two hand weeding i.e. N2W2 
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produced maximum number of siliquac plant' (72.70) which was 28.62% higher than 

control. 

The highest length of siliqua (5.64 em) was found from 150 kg N ha* The 

second maximum length of siliqua was observed with the treatment 120 kg N ha 1  

which was statistically identical with that of 90 kg N ha4. The control plot without 

any nitrogen produced the minimum length of siliqua. The maximum length of siliqua 

was observed from two weeding at 25 and 40 DAS where 110 weeding treatment 

produced the minimum length of siliqua. one weeding produced the second highest 

length ofsiliqua which was statistically different from otl1ers..1he interaction between 

150 kg N hi' and two weeding produced the maximum length of siliqua (6.34). 

The nitrogen dose of 120 kg hi produced the highest number of seeds per 

siliqua (19.91) which was followed by 150 kg N ha* The lowest number of seeds per 

siliqua was found froiii control. Two hand weeding produced the maximum number 

of seeds per siliqua which was statistically identical with the number of seeds per 

siliqua found from one weeding. The highest number oF seeds per siliqua was 

observed from N2W2 (120 kg N hi' and two hand weeding) which was at per with 

those ofN3 \Vi. N3 \V0  and N3W,. 

Among the nitrogen levels. 120 kg N 	produced tile maximum weight of 

1000-seed (3.16 g). The lowest seed weight was observed in the plots having no 

nitrogen. The maximum 1000-seed weight was observed front two hand weeding at 

25 and 40 DAS which was statistically identical with die I 000-seed weight found 

from one weeding at 25 DAS. The maximum weight of 1000-seed was observed from 

the combination of 120 kg N 	and two hand weeding (N2\'2). 

The treatment of 120 kg N ha' produced the significantly highest seed yield 

(2343.4 kg ha') where control treatment (N0) produced the lowest yield. The 
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maximum seed yield ha4  with 120 kg N luf' was 0.$7%. 71.11% and 194.28% higher 

than the yield obtained from 150 kg. 90 kg and 0 kg N haS '. respectively. The seed 

yield with two weeding and one weeding werel7.66 % and 8.64% higher than the 

yield obtained at control. The highest yield with N2W2  was 191.54% higher over the 

yield obtained at control (N0\Vg). 

The application of 150 kg N ha' gave the highest stover yield (2850.30 kg 

ha1) which was statistically similar with 120 kg N ha' (2810.20 kg haS '). The lowest 

stover yield was observed in control plots(l223.40 kg hi'). The significantly highest 

stover yield was found from two hand weeding which was superior to one hand 

weeding and no weeding treatments. Stover yield which was found to he highest with 

the combination of 150 kg N ha' with two hand weeding (N3 W)) was statistically at 

per with the yield obtained from N3 W, and N2W2. Stover yield was lowest with the 

treatment combination of N0W0  (control). 

The maximum biological yield (5042.9 kg hi') which was observed from 150 

kg N had  was statistically similar with the yield obtained from 120 kg N ha'. The 

lowest biological yield (2019.7 kg ha1) was found from no nitrogen application. The 

maximum biological yield (4311.5 kg ha') was observed from two hand weeding at 

25 and 40 DAS (W2). The treatment N5W2 produced the maximum biological yield 

(5410.80 kg ha4) which was at per with N3 W1  (5366.00 kg ha1) and N2W2 (5344.70 

kg ha1). Ihe treatment N0W0  produced the lowest biological yield (2052.20 kg hi'). 

Ihe significantly highest harvest index (45.47%) was observed with 120 kg N 

ha'. Treatments 150 kg N hil' and 90 kg N hi' showed the harvest indices of 43.48% 

and 30.43%, respectively. One weeding (WI)  gave the maximum harvest index 

(43.0 1%) which was statistically similar with two weeding (42.03%). tinwecdcd 

control treatment showed the lowest value of harvest index (41.86%). The highest 
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harvest index (45.60%) was observed loin the treatment combination ol N,W2 which 

was Ibllowed by N2W,. N1\\'2. N5 \V1  and N i W2. The treatment .N0\V0  gave the lowest 

harvest index (35.39%). 

In this study. the oil content (%) was increased up to 120 kg N hi' and then 

decreased. The signilicantly higher oil content was observed with 120 kg N ha1  

(43.33%) and then the second highest oil content was Ibund Croni 150 kg N haS '. The 

lowest oil content was found in unweeded control (40.08%). The highest oil content 

was observed with two hand weeding and the lowest oil content was found in 

unweeded control. The highest oil content (43.5%) was observed with the treatment 

combination of N2 \V2  which was followed by N;W2. N 2\V 1  and N1W1. Oil content 

was lound to be lowest with the treatment N0W11. 

The effect of nitrogen oil oil yield of rapeseed was significantly increased up 

to 120 kg N ha* The significantly highest oil yield (771.00 kg hi') was observed 

with two hand weeding (W 2) where unweeded treatment (Wo) produced the lowest oil 

yield of 653.2 kg ha'. The highest oil yield of 1057.50 kg ha' was observed with the 

treatment N\V 2  where N1 ,W0  produced the lowest oil yield (333.90 kg hi'). The 

highest oil yield was also statistically similar with those of N\V 2. N-,Wj and N2W 1  

From correlation and regression study it was found that there was a significant 

correlation between the yield attributes and seed yield plan(' of rapeseed. Number of 

branches plant* number of siliqua planf'. number of seed planil.  1000-seed weight 

had a significant correlation with seed yield plant with the r values of 0.91. 0.97. 

0.88 and 0.96. respectively. The relationship between the yield attributes and yield 

was highly significant. 

4/F'• 
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By summarizing the above discussion, the conclusion may be drawn as follows: 

I) Nitrogen levels and number of weeding significantly influenced plants m 2. plant 

height. branches plan(', siliquac plant". length of siliqua, seeds siliqua". 1000-

seed weight. seed yield. stover yield, biological yield, harvest index, oil content 

and oil yield. Only oil content remained statistically similar with different 

weeding treatment. 

Most of the yield contributing characters including seed yield responded 

significantly with the application of 120 kg N had. I lence. this level seems to be 

adequate for higher seed yield. But the number of plants m 1. plant height, 

branches plant were responded best with 150 kg N lui'. 

The rapeseed line showed a positive response to weed management with respect to 

seed yield and oil yield. Most of the yield contributing characters and seed yield 

were significantly enhanced with two hand weeding at 25 and 40 DAS. 

The combination of 150 kg N ha and two hand weeding at 25 and 40 DAS 

produced the maximum plants rn'2. plant height, branches plant''. But most of the 

yield contributing characters, seed yield. stover yield. harvest index, oil content 

and oil yield were mostly responded to the combination of 120 kg N ha4  and two 

hand weeding. In each parameter studied. the control combinations showed poor 

perlhrniance. 
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The study will now provide guidelines about nitrogen levels and number of 

weeding required for the c.v. SAU Sarisha- I for optimum yield harvest. Itowever, 

further field trial may be taken in different agroecological zones in relation to the 

physiological and biochemical aspects of this line to reestablish the findings obtained 

in this study. 
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Appendix I. Major rapeseed and mustard growing areas (ha) in Bangladesh 
(1992-1997) 
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Appendix H. Weekly average total rainfall during the study (October, 2005 to 
January, 2006) 
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Appendix W. Weekly average air temperature during the study (October, 2005 
to January, 2006) 

40, 	-- Maximum 	—e-- Minimum 

35 

30 

P25 
là 

K 
10 

5 

0 I 

%( 
cP cf -, 	 ci5i11iii 

Weeks 

Source: Bangladesh Meteorological Department (Climate division), Agargaon, 

Dhaka- 1212 

?i] 



82 

76 

4.. 
). 74 
4- 

72 

68 

66 
NZ 

o ef> cP o 	 ic&c&c Q  P' pc' 

Appendix IV. 	Weekly average relative humidity during the study (October, 
2005 to January, 2006) 
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