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EFFECT OF NITROGEN AND PHOSPHORUS ON THE YIEU), YIELD CONTRIBUTING 
CHARACtERS AND SEED QUALITY OF RAPESEED (i?rasgjca campestris) CV. SAU SARISHA-1 

ABSTRACT 

An expernient was conducted at Sher-e-Bangla Agricultt rat University. Dhaka- 1207 

tAt, rim! the Rabi season ( )ctober to February) of 2005-2006 to study the effect at' different 

levels of nitrogen a nd phosphorus oil the yield, yield contributing characters and seed qua! iv 

iii newly developed rapesced (Brass/cc: ('cunpextris) line SAIJ-C-177. The experiment 

comprised of four levels of nitrogen viz. 0. 60. 120 and ISO kg N ha" and four levels of 

phosphoi'us viz. 0. 60. 90 and 120 kg P205  ha''. The experiment was laid out in a randomized 

complete block design (factorial) with three replications. 

Nitrogen showed significant effect oil yield, yield components and oil yield of 

'ape.'.ecd except the number of plant ni', number of branches planf t  and oil coittent. 

Application of n trogeti @ 120 kg ha'' produced the highest plant height. si I iquac plant'. 

siliqua length, seeds siliqua". 1000-seed weight, seed yield, stover yield, biological yield. 

harvest index and oil yield. 

Phosphorus had siQniticant effect on yield, yield attributes and oil yield of rapeseed 

exCepi number of plant m' and branches plant'. Application of phosphorus Q 90 kg P1O 

l,zt" gave the highest plant height. siliquac plant", siliqua length, seeds siliqua 4 , 1000-seed 

wçift seed yield. slover yield, biological yield, harvest index, oil content antI oil yield. 

ComN ned effect of nitrogen along with phosphorus showed sign i iicant effect on all 

111e p:tralneter of rapeseecl except number ul' plant in and branches plan( _The comb nat ion 

ol 120 k!: N ha ' and Ut) kg PO 	produced Ii ighest plant height, si I iquzte pla mit'. siliqtta 

lenuth. seeds siliqua". 1000-seed weight, seed yield. stover yield, biological yield, harvest 

index, oil content and oil yield. From the above flndings it is noted that application of 120 kg 

N & 90 kg P,O/ha coukl he 01)tilntirn dose for increasing seed & oil yield of rapesecd cv. 

SAU Sarisha- I.  
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Chapter 1 

INTRODUCTION 

Rapeseed (Brass/ca nimpe.cins L) is an important oil seed crop belongs to the 

timilv ('ruciferae Rapeseed alonu with mustard is currently ranked as the world's third 

most imponant oil crop in terms of area and production (FAO. 1999) but it occupies the 

first position in respect of area and production among the oils crop grown in Bangladesh 

(BBS. 1999). The seeds of mustard and rapeseed contain 42% oil and 25% protein 

(Khaleqne. 1985). 

Oil seed crops play a vital role in human diet. It is not only rich source of energy 

(about 9 k eal/g) but also rich in soluble vitamins A, 1), ii and K. The National Nutrition 

Council (NNC) of Bangladesh reported that recommended dietary allowance (RDA) per 

capita per day should be Gg of oil for a diet with 2700 Kcal. On RD\ basis, the edible oil 

need for 150 millions people are 0.39 million tons of oil equivalent 100.82 million tons of 

oilseed (NNC. 1984). In 2004-2005 Bangladesh produced only 0.41 million tons of 

oilseed (BBS. 2005). 

Rapeseed-mustard is the principal oilseed crop of Bangladesh. In Bangladesh. it 

covers ;in area or 0.28 million heetare with production of 0.21 million tons (BBS, 2005). 

Rapeseed oil is widely used as cooking oil and mcdicine. Rapeseed oil cake is used as 

led for cattle and fish and lilanure for crops. Domestic production of edible oil alm7ØSt 

entirely comes from rape and mustard occupying only about 2% of total cropped a 'a in 

Bangladesh (1313S, 2002). The annual oil seed production of 0.41 million tons in vhich 

the share of rapeseed mustard was 0.21 million tons, which comes about 52% of the total 



edible oilseed production (BBS, 2005). Among the oilseed cropped area 74% is covered 

by mustard and rapeseed, 170/; by sesame and 9% by groundnut (BBS, 1999). The 

average yield of rapeseed in Bangladesh is very low (0.77 t/ha) that is less than 500% of 

the world average (FAO. 2004). The major rape and mustard growing areas of 

Bangladesh shown in Appendix I. 

Bangladesh is running with acute shortage of about 70% edible oil Annually 

prodtictntz about 0.16 million Ions of edible oil as against the requirement of 0.5 million 

tons and to meet up the demand, the country has to import oil and oilseeds to the tune of 

about 160 million USS every year (Wahhab et at. 2002). 

The shortage of edible oil has become it chronic problem for the nation. To fulfil 

the reqturement. the country has to import edible oils at the cost of huge amount of 

foreign exchange. iheretore, the country has to increase its production to satislSf its 

internal demand. 'l'lie cultivation of rapeseed has to compete with other food grain crops. 

Due to this reason. oilseed crops have been shifted to marginal land. 

Rapeseeci productivity is very Low due to poor fertilization, traditional cultivation 

practices, local varieties and scarcity of IIYV seed etc. The yield of rapeseed can be 

atiuntented with the use of high yielding varieties and appropriate agronomic 

management. Fertilizer is the dependending source of nutrient that can he used to boost 

tip growth and yield of mustard (Sinha et al., 2003. Shukla ci at, 2002a. Meena c'zat, 

2002 and Zhao et at, 1997). High yielding varieties of rapeseed are 'uy responsive to 

fertilizers espicially nitrogen (Gupta a; at. 1972: Ali and kabman, 1986; Sharawat ci at, 

2002 and l'atel e'mL, 2004). 



Proper fertilizer management plays a key role to get higher yield and nitrogen is 

an essential nutrient required for obtaining good yield. Rapeseed is highly sensitive to 

nitrogen and this element has tremendous influence on plant height, dry matter 

accumulation and the yield attributes (Srinivas and Raju, 1997:   Saikia e( at. 2002; Singh 

c't at. 2002: Shukla CF ii/.. 2002b and Iripathi and Tripathi. 2003). Excessive use of this 

element may produce too itiuch of vegetative growth and thus fruit production may be 

impaired (Sheppard and Bates, 1980). Overseas studies have demonstrated that the 

adequate nitrogen nutrition is essential for yielding in rapeseed (Krogman and I lofts, 

1975: Siugh and Yosuf. 1979). 

Mustard is highly sensitive to phosphorus and this element has tremendous 

influence on - growth, yield and oil content of mustard. The literature shows that 

phosphorous has significant effect on plant height, siliqua per plant and other growth 

factors and yield of mustard (Patel and Shelke. 1999; Arthaniwar etal.. 1996). 

Proper (lose in fertilization is an essential factor to maximize rapeseed production 

in Bangladesh soil. Although N and P fertilizer play a vital role in enhancing the 

production of rapeseed and thereby reducing the oil deficit in the country. Not yet any 

studies have been done in this respect with the new variety. Taking the above mentioned 

points in combination , the present study was under taken with thllowing objectives: 

To find out the optimum nitrogen level tbr the yield and quality of 

rapeseed cv. SA(J Sarisha-l. 

to find out the optimum phosphorous level for the yield and quality of 

rapeseed cv. SAl) Sarisha-!. 

To find out combined effect of nitrogen and phosphorous is relation to 

yield, yield contrihuting characters and oil content of rapeseed cv, SAU 

Sarisha- I. 

3 



Chapter 2 

REVIEW OF LITERATURE 

Among the oilseed crops. rapeseed and mustard occupies topmost position in 

Bangladesh. Sher-e-Bangla Agricultural University has already developed new variety 

name (SAU Sarislia- I) which belongs to the group of rapeseed. The proper fertilizer 

management accelerates its growth and influences its yield as well as oil Content. The 

literature on the work done pertaining to the effect of nitrogen and phosphorus nutrients 

on the yield and yield attributes of the crops belonging to the group rapeseed and mustard 

have been cited here. ilierefore, available findings of the direct effect of nitrogen and 

Phosphorus and combined effect relevant to the present study have also been briefly 

reviewed under the Ihllowing heads. 

2.1 Effect of nitrogen 

2.1.1 Plant height 

Sinha es at (2003) fertilized rapeseed cv. B-9 plants with 0. 30. and 60 kg N/ha 

under irrigated or non-irrigated conditions in a field experiment. They obsened that plant 

height increased with increasing rate of nitrogen and was higher tinder irrigated than non-

irrigated conditions. Singh et of. (2002) also reported that plant height increased 

signi licantly with successive increase in nitrogen tip to 120 kg/ha. 

I3ARI (1999) perfonued trial in two different regions of Bangladesh, at Joydebpur 

& lshwardi to find out the effect of N on the yield of mustard. The experiment was 

conducted with 3 levels of nitrogen 0, 120, 160 kg/ha and plant height was found 87.78. 



113.94. 106.46 cm. respectively at Joydebpur and 90.79, 118.46, [13.69 cm at Ishwardi. 

The highest plant height was found in both the location at 120 Kg N/ha. 

Islam and Mondat (1997) showed that the maximum plant height was obtained 

93.6 cm at 300 kg Nha white applying different levels of nitrogen i.e. 0. 100, 200. 300 

kg/ha. 

All and Ullah (1995) reported maximum plant height with 120 kg N/ha when 

different doses of nitrogen 0,40. 90. 120 kgIha were given to the plant. 

Singh and Saran (1989) conducted an experiment with )?rassica campesirix var. 

Tuna and with different doses of nitrogen. They found that nitrogen at the rate of 60 

kg/ha increased plant height. 

Mondal and Ciaffar (1983) observed highest plant height 0' the variety 'Sampad' 

following treatment 140 kg N/in, which was identical with 105 kg N/ha. 

Bhan and Sing!) (1976) reported that Ilrussicajiuzcc'a was found taller plant height 

with 120 kg N/ha. 

2.1.2 Number of branches per plant 

Tripathi and Tripathi (2003) conducted an experiment to investigate the effect of 

N levels (80, 120, 160 and 200 kg/ha) on the branches number of Indian mustard cv. 

\'aruna. Nitrogen was applied at 3 equal splits i.e., at sowing, first irrigation and 60 days 

afler sowing. Results showed that the number of primaty branches per plant increased up 

to 200 kg N/ha. 	
ft 



Sham'ia and Jam (2002) carried out an experiment with five levels of nitrogen (0. 

40. 80. 120 and 160 kg/ha) in a cropping system and observed that 80 kg N/ha resulted 

the highest number of branches (24.4) per plant. 

Singh er al. (2002) reported that primary and secondaty branches per plant 

increased significantly with successive increase in nitrogen rate up to 120 kg/ha. 

Sluikta et al. (20021)) conducted an experiment to study the effect of nitrogen (ni 

Indian mustard (B. /wzcea). 'l'hey obtained the highest number of branches per plant with 

120 kg N/ha. 

Tarafdcr and Mondal (1990) studied the effect of nitrogen on seed yield of' 

mustard (var. Sonali Sarisha) and found that the number of branches per plant increased 

with increasing levels of nitrogen. The maximum number ci' primal)' branches per plant 

was found with 120 kg N/ha. 

2.1.3 Nuniber of siliquac per plant 

Ozer (2003) studied two cultivars (Tower and Lirawell) of rapeseed with four 

levels of nitrogen (0. 80. 160 and 240 kg N/ha). He observed that adequate N fertilization 

is important in increasing siliqua number per plant and observed highest siliqna ntuiiber 

per plant of summer oilseed rape at the rate of 160 kg N/ha. 

Shanria and Jam (2002) studied with five levels of nitrogen (0, 40. 80, 120 and 

160 kg/ha) and found that the application of 80 kg N/ha resulted in the highest number of 

siliquae per plant (260.9). Singh ci ci. (2002) also reported that siliquae per plant 

increased significantly with successive increase in nitrogen up to 120 kg/ha. 
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Shukia ci al. (2002h) conducted an experiment to observe the effect of nitrogen 

for Indian mustard (B. juncec:). They found that maximum number of siliquac per plant 

was obtained with the application of 120 kg Ntha. 

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

ni siliquac per plant of rapeseed tip to 120 kg N/ha. 

I3ARI (1999) reported 22.7. 42.0. 45.6 and 48.0 siliquac per plant of mustard with 

0. 80. 120 and 140 N kg/ha respectively. 

Jensen (1990) observed 1974.0, 2936.6. 3315.1 and 5023.8 siliquae per plant in 

with 0. 50. 100 and 200 kg N/ha, respectively. 

Singh and Saran (1989) conducted an experiment with Brassica cwnpestris var. 

Toria and applied different doses of nitrogen. They found that nitrogen at the race of 60 

kg/ha increased the number of siliquac per plant. 

2.1.4 Length of siliqua 

Shukia ci al. (2002b) conducted an experiment to study the effect of nitrogen for 

Indian mustard (B. juneca). They observed maximum siliqua length with the application 

of 120 kg N/ha. Singh et at (2002) also reported that growth characters and length of 

siliqua increased significantly with successive increase in nitrogen up to 120 kg/ha. 

2.1.5 Number of seeds per siliqua 

Shukla ci cii. (2002b) conducted an experiment to study the eitbct of nitrogen for 

Indian mustard (13. juncea). They obtained maximum number of seeds per siliqua when 

nitrogen was applied at 120 kg/ha. 
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Sharnia and Jam (2002) conducted an experiment with five levels of nitrogen (0, 

40. 80, 120 and 160 kg'ha) and observed that the application of 80 kg N/ha resulted in the 

highest number seeds (15.3) per siliqua. 

2.1.6 Weight of 1000-seed 

Ozer (2003) studied two euhivars ('Lower and Lirawell) of rapeseed to investigate 

the effect of four levels of nitrogen (0, 80. 160 and 240 kg N/ha). He observed that 

adequate N fertilization is important in increasing 1000- seed weight in sLiulnier ojiseed 

rape and suggested that (he rate of 160 kg N/ha will be adequate for the crop to meet its N 

requirements. 1000-seed weight differs with nitrogen levels that enhanced yield. 

Sharnia and Jam (2002) conducted an experiment with five levels of nitrogen (0. 

40. SO. 120 and 160 kg/ha) and found that the application of 80 kg N/ha increased 1000-

seed weight (3.55 g). 

Shukia ci al. (2002b) conducted an experiment to study the effect of nitrogen for 

Indian mustard (B. jiweca). They obtained maximum 1000-seed weight with the 

application of 120 kg N/ha. 

Singh and Saran (1989) set an experiment with Ihassica campesins var. Toria and 

applied dillerent (loses of nitrogen. They found that nitrogen at the rate of 60 kg/ha 

increased 1000-seed weight. 

2.1.7 Seed yield 

Sinsinwar ci ul. (2004) reported an that the increase in seed yield of Indian 

mustard with each increment of N tèrtilizer up to 60 kg/ha. On an average, the increase in 



seed yield compared to the control was 33.3 and 83.8% with 30 and 60 kg N/ha. 

respectively. 

.Singh (2004) performed a field experiment using blue green algae (130A) and 

.4:,)IIa in integration with graded levels of N fertilizer in rice followed by rapeseed. The 

highest yield was recorded with higher dose of N (80 kg N/ha) in integration with A:oiIa. 

i'ripathi and Tripathi (2003) condLLcted an experiment to investigate the effect of 

N levels (80, 120, 160 and 200 kg/ha) on the yield of Indian mustard cv. Varuna. 

Nitrogen was applied at 3 equal splits i.e., at sowing, first irrigation and 60 days after 

sowing. Results showed that seed yield increased with increasing N levels up to 160 kg 

N/ba. 

Singh and Prasad (2003) reported that 120 kg N/ha gave the highest seed yield 

(20.24 q/ha). But the highest cost benefit ratio (0.85) was obtained with 180 kg N/ha. 

Kurnar and Singh (2003) conducted an experiment during rabi season with 

different levels of nitrogen for Indian Mustard (Brassicajwtceo). They reported that the 

n,ax nurn seed yield (24.51 q/ha) was observed with 150 kg N/ha. 

Ozer (2003) studied the effect of sowing dates with four levels of nitrogen (0. 80. 

160 and 240 kg N/ha) on two cultivars of rapeseed. He observed that adequate N 

fertilization is important in yield formation in summer oilseed rape and stiggested that the 

rate of 160 kg N/ha will be about adequate ihr the crop 10 meet its N requirements. 
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Shukla et al. (2002b) conducted an experiment to study the effect of nitrogen for 

Indian mustard (B. juncecs). They observed maximum seed yield per hectare with the 

application of 120 kg N/ha. 

Shanita and Jam (2002) conducted an experiment with live levels of nitrogen (0. 

40. 80. 120 and 160 kg/ha) and found that the application of 80 kg N/ha resulted in the 

highest seed yield (1649.22 kg/ha). The highest values of seed yield and yield attributes 

were recorded for S. cunu/'inu—Indian mustard receiving 80 kg N/ha. 

Sidlauskas (2000) observed 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. 

BARI (1999) reported yields of mustard 493.3, 833.3. 940.0 and 993.7 kg/ha 

showed with four levels of nitrogen (0, 80,120,140 kg/ha) respectively. 

Singh ci al. (1998) reported that seed and oil yields as well oil component values 

were increased with increasing nitrogen rates (0,40, and 80 kg N/ha). 

Islam and Mondal (1997)111 a field trial showed that application of four levels of 

nitrogen 0. 100. 200, 300 kg/ha yielded 0.69. 1.29. 1.45, 1.21 t'ha seeds, respectively. 

I Lossain and Gaffer (1997) conducted an experiment with 5 levels of nitrogen viz. 

0. 100, 150, 200, 250 kg/ha on rapeseed and rnaxinlunl yield was found 1.73 t/ha with 

250 kg N/ha. 
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Moridal cc at (1996) reported that the highest seed yield of rapeseed (1.40 i/ha) 

was obtained from lertilizer levels of 150:90:100:30:4:1 kg/ba of N. P305. K20. S. Zn 

and B along with 6 tones cowdung. 

Tuieja cial. (1996) investigated the effect of nitrogen at 60. 90 and 120 kg/ha on 

the yield of B,'esxhu/iencc'cz cv. Varuna. Seed yield was highest (1.12 i/ha) with 120 kg 

Nha. 

Perniona ci at (1989) studied the effect of nitrogen (50. 100 and ISO kg/ha) on 

winter rape and round that average seed yield increased with the increased rate of 

nitrogen at 150 kg/ha. 

Sinuh and Saran (1989) set an experiment with Brassica cai,ipestrLc var. ioria and 

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

increased the seed yield. This dose gave seed yields of 1.20 i/ha compared to 0.89 i/ha 

without nitrogen. A further increase in yield with 90 kg/ha was not significant. 

N1ondal and Gaffer (1983) conducted experiment with Sanipad variety of mustard 

having 5 levels of N (0.35. 70, lOS and 140 kg/ha) and found the highest seed yield 

(1280.95 kg/ha) from N treatment of 140 kg/ba, which was found identical with that of 

105 kg/ha. 

2.1.8 Stover yield 

Prasad ci 0t (2003) reported the effect of N, S and Zn fertilizers on the nutrient 

uptake, qtiality and yield of Indian mustard cv. Vaibhav. The treatments consisted of 60 



kg Nba singly or in combination with 30 kg P. 20 kg S. 5 kg Zn: 30 kg P + 20 kg S: 30 

kgP5kgZn:20kgS+5kgZn:or3OkgP20kg55kgZnflia.N,p,5 and zr1 

were applied through urea. diammonium phosphate, gypsum and zinc oxide. respectively. 

The application of 60 kg N - 30 kg P + 20 kg S 5 kg Zn gave the highest stover yield 

133.08' ij Ila ) .  

Singh and Prasad (2003) also mentioned that 120 kg N/ha gave the highest stover 

yield (12.22 qha) 

2.1.9 Harvest index 

Shukla and Kurnar (1997) grew six varieties of Indian mustard to assess the effect 

of nitrogen tèrtilization on yield attributes, seed yield and oil content. They found that N 

application at the i-ate of 120 kg/ba significantly influenced harvest index. 

2.1.10 Oil content 

Siugh and Meena (2003) conducted it field experiment to determine the effect of 

N lertilizers (20. 40. 60. 80 and 100 kg N/ha) on the oil and protein yield of Indian 

mustard cv. Varuna. Results showed that 40 kg N/ha gave the highest oil content 

(39.61 

Meena and Surneriya (2003) can-ied out a study to evaluate the effect of nitrogen 

(0. 30. 60 awl 90 kg/ha) on oil content of mustard Thvss&'a juncea. Application of 60 kg 

NJha gave the maximum oil content (37.04%) compared to no nitrogen application. Abadi 

ci al. (2001) also indicated that N had a significant effect on oil content of rapeseed and 

mustard. 
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Shukla and Kumar (1997) investigated six varieties of Indian mustard (Krishna. 

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

irti1ization on seed yield and oil content. A decreasing trend of oil content was observed 

with the increase in N feri i Ii zation. 

2.1.11 Oil yield 

Ali nat (1996) l'ound that application of 120 kg N/ha favourably influenced the 

oil yield of rapeseed. 

Gawai ci at. (1994) performed an experiment to assess the impact of 0-100 kg 

N/ha on the performance of mustard (Thvssicajuncea) cv. if- 17 and concluded that oil 

yield increased with N rate, reaching a plateau at 75 kgiha. 

2.2 	Effect of PhosPhorus 

2.2.1 Plant height 

I3jrbal c/ aL (2004) conducted an experiment in India during the 1996/97 and 

1997/98 rabi season with 4 levels of phosphorus viz. 0, 25, 80 and 75 kg/ha. The 

maximum plant height was obsen'ed with 75 kg p/ha. 

('hauhcv cial. (2001) perfonned an experiment during the rabi season to evaluate 

the response of mustard (/Jrassicajuucea) with 3 levels of phosphorus. They observed 

that plant height increased significantly with the increasing Of  P205  tip to 60 kg/ha. 

Ram e/ aL (1999) reported that application of IS kg P205'ha significantly 

increased the plant height. 
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2.2.2 Number of branches per plant 

('liaube ef al. (2001) performed and experiment during the rabi season in India 

with 3 levels of phosphorus viz. 0. 40 and 60 kg/ha. They reported that number of 

branches per plant increasing with the increasing level of phosphorus tip to 60kg P205/ha. 

F3irbal et aL (2004) carried out an experiment in India during 1996/97 and 199799 

rabi season-.; with 4 levels of phosphorus viz. 0. 25. 50 and 75 kg P/ha, They observed 

increased number of branches with increasing level of phophorous and found maximum 

number of branches per plant at 75 kg P/ha. 

Davaria el at (2001) conducted an experiment in India during 1994/95 rabi 

season with 3 levels of P203  viz. 0, 25 and 50 kg'ha. They observed that number of 

pnmy branches per plant (6.9) and secondary branches per plant (12.6) were highest at 

50 kg P'O!ha 

2.2.3 Number of siliquae per plant 

Sunieria (2003) reported that P has a great influence on the yield attributes of 

mustard (/3;'assica/uncea). I Ic conducted an experiment during rabi season in India with 

3 levels of phosphorus viz. 20, 40 and 60 kg/ha. He observed that application of` 60 kg 

P/ha significantly increased the number of siliquae per plant. 

Kantwa and Meena (2002) conducted an experiment in Indian for mustard 

(Brassica /wuea) with different levels of phophorus viz. 15. 30 and 45 kg/ha. They 

reported that application of phosphorus upto 45 kg/ha significantly increased the number 

ofsiliquae per plant. 
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Singh (2002) conducted an experiment during 1998/99 and 1999/2000 to findout 

relationship between the phosphorus and yield attributes of Indian mustard (Brass/ca 

jaucca) with 5 levels' of phosphorus viz. 1. 15. 30, 45 and 60 kg/ha. The maximum 

siliquac nLtnther per plant was obseived with 45kg p/ha. 

2.2.4 Length of siliqua 

Chaubey ci a! (2001) performed an experiment during the rahi season in India 

with 3 levels of phophorous viz. 0. 30. 60 kg/ha. The highest siliqua length was observed 

with 60 kg P105/ha. 

Ram es at (1999) conducted an experiment in India and reported that application 

of phosphorous intluenced the length of siliqua. The maximum length of siliqua was 

observed with IS kg P205/ha over the control. 

Verma ci ci (2002) studied the response of Indian mustard to 20. 45 and 60 kg 

P'05:lia and observed significant influence of phosphorus to increase length of siliqua 

only upto 45 kg P20t11a. 

2.2.5 Seeds per siliqua 

l3irbal ci ci (2004) reported that phosphorus has a great influence on seeds of 

mustard (Iirmwieu /aiweu). They conducted an experiment during rabi season in Indian 

with 4 levels of phosphorus viz. 0, 25, 50, and 75 kg/ha. The maximum seeds per siliqua 

was found with 75 kg P/ha. 
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Davaria ci aL (2001) revealed an experiment during the 1994/95 rabi season with 

3 levels of phosphorus viz. 0, 25 and 50 kg/ha. They found that phosphorus application 

wIth 541 kg P:Ocln gave the hihesi seeds per siliqua (12.1). 

Chauhev ci at (2001) conducted an experiment in India with mustard (Brassica 

Juncea) with different levels (0, 40. and 60 kg P205/ha) of phosphorus. The maximum 

seeds per sihqua was totuid with 60 kg I'203/ha. 

Sumeria (2003) conducted an experiment in India with 3 levels of phosphorus viz. 

20. 40 and 60 kg/ha. The reported that 60 kg P/ha gave the highest seeds per siliqua 

among the treatments. 

2.2.6 1000-seed weight 

Sumeria (2003) reported that phosphorus has a great influence on the seed weight 

of mustard (Brassica juncea). He conducted an experiment with 3 levels of phosphorus 

viz 20. 40 and 60 kg/ha. The maximum 1000-seed weight was observed with 60 kg P/Ito. 

Rirbal ci at (2004) reported that seed weight of mustard greatly affected by 

phosphorous. Maximum 1000-seeds weight (3.54 g) was found with 75kg P/ha. 

Kautwa and Meena (2002) perforned an experiment in India during the rabi 

season with 3 levels of phosphorus viz. 15. 30 and 45 kg/ha. They reported that 30 kg 

l',Odha sigriilieanilv increased 1000-seeds weight of mustard. 

Davaria c't at (2001) carried out an experiment during rabi season to determine 

the effect phosphorus on the yield and yield attributes of mustard cv. Gujrac Mustard-I 
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with 3 levels of phosphorus viz. 0. 25 and 50 kg/ha. The maximum thousand seeds weight 

was found with 50 kg Pba. 

2.2.7 Seed yield 

Davaria ci al, (2001) reported that phosphorus has a great influence on the yield of 

mustard (Thvxsiea /iencc'a). They conducted an experiment in India during 1994/95 rabi 

season with 3 levels of P,Os viz. 0. 25 and 50 kg/ha. The max iiium seed yield (1.54 

ha I)  was observed with 50kg P0c/ha. 

Artliamwar et at (1996) reported that every increase in the level of phosphorus (0. 

40 and 80kg P205/lia) signiuicantly improved the seed yield of Indian mustard. 

l3irbal ci at (2004) performed an experiment of India during 1996/97 and 1997/98 

rabi seasons with 4 levels of phosphorus viz. 0, 25, 50, 75 kg/ha. The)' observed that 

phosphorus at 75 kgiha gave the maximum seed yield. 

Chaubey teat (2001  )conducted an experiment during rabi season with 3 levels of 

P,O viz. 0. 40. 60 kg/ha. They reported that phosphorus application increased 

significantly seed yield of mustard (Iliassicaljuncea) and the maximum seed yield was 

observed with 60 kg 1120yha. 

Singh (2002) conducted an experiment during 1998199 and 1999/2000 rabi 

seasons with 5 levels of 1' viz. I. IS, 30, 45 and 60 kg/ha. He reported that phosphorus 

has a L'reat influence on the yield of mustard (I3rassica jwscca) and the maximum seed 
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yield (1.14 and 1.38 t haS' in 1999 and 2000) was recorded from application of 45 kg 

P/ha. 

Suineria (2003) conducted an experiment in India during rahi season with 3 levels 

1 plioS1)1101LtS Vi?. 0, 20. 40 and 60 kg/ha. The maximum seed yield (1.40 t ha") was 

observed at 60 kg f'/ha. 

Kaniwa and Mecna (2002) conducted an experiment in India during 1999/2000 

rabi season with 3 levels of phophonis viz. IS. 30 and 45 kg/ha. They found that the 

application ofpllophorLts upto 45 kg/ha significantly increased the seed yield ofniustard. 

2.2.8 Stover yield 

Patel and Shelke (1998) showed that stover yield of Indian mustard increased 

significantly with application of phosphorus. They observed that 80 kg P105/ha gave the 

niaximtun stover yield. 

Birbal et at (2004) conducted an experiment in India during 1996197 and 1997/98 

winter season with 4 levels of phosphorus Viz. 0, 25, 50, 75 kg/ha. The maximum stover 

yield was observed with 75 kg P/ha. 

Davaria e/ at. (2001) conducted an experiment in India during the 1994/95 rahi 

season with 3 levels of P205  viz. 0. 25, 50 kg'ha. 1he maximum stover yield (39.44 L/ha) 

was observed with 50 kg 1'203/ha. 



Sumeria (2003) performed an experiment during the rabi season in India with 3 

levels of phosphorus viz. 20. 40. 60 kg/ha. He found that 60kg P/ha gave the highest 

stover yield. 

Kantwa and Meena (2002) conducted a study to evaluate the efibet of phosphorus 

oil the stover yield of Indian rnLlstard. They observed that PzOs upto 45 kg/ha 

'j"llificanth,  increiied stover yield. 

I 

• 	 2.2.9 Riological yield 

I Sharma and Singh (2003) conducted an experiment during 1998/99 and 

1999/2000 rabi seasons with different weed management and phosphorous levels (0. S.S. 

17.6 and 26.4 kg/ha through diammonium phosphate) to study the yield and yield quality 

of Indian niustard. They found application of phosphorous at 17.6 kg/ha along with weed 

management significantly increase of biological yield. 

2.2.10 Oil content 

Sharma and Sirigh (2003) conducted an experiment during 1998/99 and 

1999/2000 rabi seasons with different weed management and phosphorous levels (0, 8.8. 

17.6 and 26.4 kg/ha through diammoniuni phosphate) to study the yield and yield quality 

of Indian mustard. They found application of phosphorous at 17.6 kg;1a along with weed 

manallenlent gave the highest oil content. 

Arthamwar ci at (1996) reported that every increase in the level of phosphorous 

from 0 to 80 kg/ha significantly improved oil content of Indian mustard. 
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2.2.11 Oil yield 

Poonia et at (2002) conducted an experiment with three levels of phosphorous 

(20. 40 and 60 kg P20'ha) result showed that application of phosphorous at 40 kg/ha 

siL'nifleanhlv increased the oil yield of Indian mustard. 

Arihainwar ci at (1996) reported that evec)' increase in the level of phosphorous 

froni 0 to 50 kg P05!lia significantly improved oil yield of Indian mustard. 

2.3 	Combined effects of nitrogen and phosphorous 

2.3.1 Plant height 

Shamsuddin es al. (1987) conducted an experiment with five levels of nitrogen 

Viz 0, 30, 60. 90 and 120 kg >/ha and four levels of irrigation (30. 45. 60, 75 DAS) arid 

observed that plant height of niLtStaId increased progressively with increasing levels of 

nitrogen but was not significantly differed with the application of different levels of 

nitrogen. Nitrogen at the rate of 120 kg/ha along with two irrigation (at 30 DAS and 60 

DAS) gave the highest plant height. 

2.3.2 Number of branches per plant 

Singh vial. (2003) studied the effect of nitrogen rates (60. 120 and 180 kg/ha) and 

row spacing (30. 45 and 60 ciii) on the performance of Indian mustard cv. l3asanti. They 

observed that N at 120 kg:ha with 30 em row spacing produced higher number of 

branches per plant. 

Shamsuddin ci al. (1987) worked with five levels of nitrogen (0. 30. 60. 90 and 

120 kg N/ha) and four levels of irrigation (30, 45. 60, 75 DAS) and obsened that nitrogen 
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at the rate of 120 kg/ha along with two irrigation (at 30 DAS and 60 DAS) gave the 

highest number of primary branches per plant (503). 

2.3.3 Number of siliquac per plant 

Siugh et al. (2003) conducted an experiment and studied the effect of row spacing 

(30. 45 and 60 cm) and nitrogen rate.; (60. 120 and ISO kg/ha) on the perfonnance of 

Indian mustard cv. Basanti. Thev observed that N at 120 kg/Itt with 30 cm row spacing 

produced higher number of siliquae per plant (48.03), siiiqua weight (2.09) compared to 

those of 60 kg N/ha. 

Shamsuddin ci' al. (1987) conducted an experiment with tive levels of nitrogen (0. 

30. 60. 90 and 120 kg N/ha) and Four levels of irrigation (30, 45, 60, 75 DAS) They 

observed that N at the rate of 120 kg/ha along with two irrigation (at 30 DAS snd 60 

DAS) significantly increase([ the number of siliquae per plant. 

Mina (2003) performed an experiment during the rabi SC3SOfl with 4 levels of 

phosphorus viz. 0. 20. 40 and 60 kg/ha and 4 levels of Zn viz. 0, 2.5, 5 and 7.5 kg/ha. 

Result Showed that increase the number of siliquae per plant up to 40 kg P/ha and 5 kg 

2.3.4 Length of siliqua 

Singli (2002) conducted an experiment with Varuna variety of mustard having 5 

levels of nitro9en (0.30. 60. 90 and 120 kg'ha) and P (0, IS, 30. 45 and 60 kg'ha). 

Application ofN and P increased the length of siliqua. However, the significant increase 
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in length of siliqua was recorded the application of nitrogen at 120 kg/ha along with 

phosphorus 45 kg'ha. 

2.3.5 Number of seeds per siliqua 

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 of 1' (0. 15. 30.45 and 60 

kg'ha). Application of Ni and P increased the number of seeds per siliqua. •fle maximum 

number of seeds per siliqua was found with 120 kg N/ha and 60 kg P/ha. 

Tarafder and Mondal (1990) conducted an experiment during raN season with 4 

levels of nitrogen viz 0. 30. 60 and 120 kg/ha. and 3 levels of phosphorus viz. 0,30 and 

60 kgiha. They found that the combine effect of nitrogen 120 kg/ha and phosphorus 60 

kg/ha increased the number of seeds per siliqua. 

2.3.6 1000-seed weight 

Singh (2002) conducted an experiment with Varuna variety of mustard having 5 

levels of nitrogen (0, 30. 60, 90 and 120 kgTha) and P (0, ES, 30, 45 and 60 kg/ha). 

Application of N and P increased 1000-seed weight. I lowever, the significant increase in 

1000-seed weight was recorded in 120 kg N/ha along with phosphorus 30 kg/ha. 

Shamsuddin er al. (1987) worked with five levels of nitrogen (0, 30. 60. 90 and 

120 kg N'ha) and four levels of irrigation (30. 45, 60, 75 DAS) and observed that 1000. 

seed weight increased progressively with the successive increase of N rate up to 120 

kg/ha with two irrigation (at 30 DAS and 60 DAS). 
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2.3.7 Seed yield 

Singh et al. (2003) conducted an experiment for determining the effect of 

nitrogen taLes (60. 120 and ISO kg/ha) and row spacing (30. 45 and 60 ciii) on the 

perlonilance of Indian mustard cv. lasanti. •Fliev observed that N at 120 kg/ha with 30 

cm row spacing produced higher seed yield (2.55 q/ha). 

Khan ci at. (2003) studied the interactive effect  of nitrogen (0. 40. 60 and 80 

kg.Ila) and plain growth regulators (cycocel and elhrel both at 200 or 400 ppm) on the 

pliO(osynthetic biomass production and partitioning in response of seed yield of indian 

mustard cv. Alankar and found that 80 kg/ha with 200 ppm ethrel increased the seed 

yield. 

Singh (2002) performed a study with variety \'aruna of mustard having 5 levels of 

nitrogen (0, 30, 60, 90 and 120 kg/ha) and P (0. 15, 30,45 and 60 kg/ha). Application of 

N and P increased the seed yield. The maximum seed yield (12.98 qilia) were obtained 

ith the application of nitrogen at 120 kg/ha with 60 kg P/ha. 

Shukia c' al. (2002a) conducted an experinieni to investigate the effect of N (60, 

90 or 120 kg/ha) and S (0 or 40 kg/ha) on the yield and yield attributes of rape cultivars. 

Sulphur did not significantly affect the seed yield and yield attributes. But N at 120 kg/ha 

produced higher seed yield than N at 60 and 90 kg/ha. 

(ithosh ci al. (2001) conducted an experiment to study the response of 3 levels of 

N (0. 40 and SC) kg'ha). 3 levels of K (0, 12.5 and 25 kg/ha) and biofertilizers 
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(.t:oti/;c,cn',, .1osjiiI/ion) tinder irrigated condition. They observed that Inaxinluni }ield 

of rapeseed was obtained thllowing 80 kg N/ha along with 12.5 kg K/ha. 

Pa id (1998) conducwd an experiment and studied the response of mustard 

(Tho.sue, /unceu ) cv. Varuiia io 4 levels of nitrogen (0, 20. 40 and 80 kg/ha) and 3 levels 

of irrivation (30. 45. 60 DAS). 11w niaxiniLitil seed yield was found with 80 kg N/ha with 

two irruation. 

Shulda and Ktimar (1997) grown six varieties of Indian mustard to assess the 

effect of nitrogen fertilization on yield atLributes. seed yield and oil content of the verities. 

They found that N application at 120 kg/ba significantly influenced the seed yield. 

Ciurjar and Chauhan (1997) observed that Pusa Bold and Kranti were grown in 

winter seasons at 5 N -I- P levels and at row spacing of 30 cm or 45 cm. They found that 

seed yield did not ditThr between cultivars. was greater at 30 cm spacing (1.68 vs. 1.12 

t/ha) and increased up to 75 kg N 50 kg P205 /ha. 

.Arthaiinvar et of. (1996) conducted an experiment with mustard varieties (Pusa 

Bold and T-59) having 3 levels of N (0. 50 and 100 kg) and P105  (0, 40 and 80 kg/ha). 

Result showed that highest seed yield (1.20 t/ha) obtained with N at of 100 kg/ha and $0 

kg P:Os lla. 

Thakuria and Gogoi (1996) condticted an experiment on Thassicojwscec: cv. TM 

2. TM 4 and Varuna to evaluate the etièct of two row spacing (30 cm. and 45 cm.) with 4 

levels of nitrogen Ithilizer (0. 40, 80 and 120 kg N/ha). Seed yield and yield components 
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significantly increased with increasing N application UJ) to 80 kg/ha with 30 en) row 

spacing. 

faratUer and Mondal (1990) set an experiment to evaluate the effect of nitrogen 

and sulphur on seed yield of mustard (var. Sonali Sarisha) and found that seed yield 

increased with increasing levels of nitrogen and sulphur. The results revealed that the 

nitrogen at the rate of 120 kg'ha with 30 kg S/ha produce the economic seed yield in 

Ix mustard in the grey terrace soil ofioydehpur. 

Shamsuddin ci al. (1987) conducted an experiment with flve levels of nitrogen (0. 

30, 60, 90 and 120 kg N/ba) and four levels of irrigation (30. 45, 60. 75 DAS). They 

reported that niaximuni seed yield was found with 120 kg N/ha along with two irrigation 

(at 30 DAS and 60 DAS). 

Mondal and Gaffer (1983) conducted experiment with Sampad variety of mustard 

having 5 levels of N (0. 35, 70. 105 and 140 kgiha) and four levels of P205  (0. 35, 70 and 

105 kg/ha). [he highest seed yield (1280.95 kg/ha) was obtained from the combination 

treatment of 140 kg N/ha and 70 kg 1120/ha. 

Cq 

2.3.8 Stover yield 

Meena ci al (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 two irrigation with the application of 60 kg N/ha registered 

signiflcautiv higher stover yield of mustard over control. 
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Singh el al. (2002) reported that stover yield increased significantly with 

successive increase in nitrogen up to 120 kg/ha with two irrigation. 

2.3.9 Oil content 

l'atel euü. (2004) set an experiment to investigate (lie effect of spacing (30 and 40 

ciii) and N rates (50. 75 and 100 kg'ha) oil the growth, yield and quality of Indian mustard 

cv. GM-2. They reported that oil contents decreased with increasing nitrogen levels. Saha 

ci at (2003) also reported the highest oil content at 30 kg Niha. 

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

mustard cv. T-59 with different levels of nitrogen and sulfur rates. Different levels of 

nitrogen (0, 30, 60. 90 and 120 kg/ha) application did not differed the oil content in 

mustard but application of sulfur 30 kg:lia had significant effect oil oil content. 

Prasad et at (2003) reported the efFects of N, S and Zn fertilizers on nutrient 

uptake, quality and yield of Indian mustard (cv. Vaibhav) and the application of 60 kg 

N!lia+30 kg S/ha—S kg Zn'ha gave the highest oil content (39.98 %). 

Duhcy ci al. (1994)   carried out an experiment oil B. junc'ea cv. Varttna and was 

given U. 30, 60 or 90 kg N/ha tinder irrigated condition. Seed oil content decreased by N 

application. 

Mina ci ai (2003) revealed an experiment with 4 levels of phosphorous viz. 0. 20. 

40 and 60 kg/ha and 4 levels of Zn viz. 0. 2.5. 5.0 and 7.5 kg/ha. The maximum oil 

content was found with 40 kg P/ha and 5 kg Zniha. 
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Surneria (2003) conducted a field experiment to evaluate the response of cultivars 

(Sanjukta, Ascch and Varuna) to plant population levels (222,000, 148,000 and It 1,000. 

ha) and phosphorous levels (20. 40. and 60 kg/ha) on yield, oil and protein content of 

rainied Indian mustard. They obseived significant increase of oil yield up to 60 kg p/l)a. 

Mina ci al. (2003) perfonned an experiment during raN season with 4 levels of p 

(0. 20. 40 and 60 kg/ha) and 4 levels of zinc (0, 2.5, 5.0, 7.5 kg/ha). They observed that 

the application of phosphorous and zinc increasesed the oil yield following 40 kg P/ha 

and 5 kg Zn/ha. 

p 
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Chapter 3 

MATERIALS AND METHODS 

The experiment "as undenaken during rabi season (October to Februaty) of 2005-

06 to examine the response to different levels of nitrogen and phosphorus on yield, yield 

attributes and seed quality of rapeseed cv. SAt; Sarisha-1 

3.1 Experimental site 

The experiment was carried out at Agronomy field of Sher-e-l3angla Agricultural 

University, Dhaka-1207. Bangladesh. It is located at 90022.  F longitude and 23"41' N 

latitude at an altitLide of 8.6 meters above the sea level. The land belongs to Agro-

ecological region of "Madhupur Tract" (AFZ 28) of Nodda soil series. The soil was 

sandy loam in texture having pIT 5.47 - 5.63. The physical and chemical characteristics of 

the soil have been presented in Appendix II. 

3.2 Climate 

Cold temperature and minimum rainfall is the main feature of the rabi season. The 

monthly total rainlitll. average sunshine hour, temperature during the study period 

(October to February) are shown in Appendix Ill. 

3.3 Materials 

3.3.1 Seed 

A newly developed high yielding variety ofrapeseed, SAU Sarisha-1 devetoped 

by the Sher-e-Rangla Agricultural University; Dhaka was used in the experiment as a 

planting material. The seed was collected from the Department of Genetics and Plant 
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Breeding. Sher-e-Bangla Agricultural University, Dhaka. Before sowing, germination test 

was done in the laboratory and percentage of germination was over 95%. 

3.3.2 Fertilizers 

The reconiniended doses of K'O. S. Zn & B at the rate of 100. ISO. 5 and 10 

kg/ha respectively were added to the soil ofexperiniental field along with different levels 

of nitrogen & phosphorus. However, any fertilizer were not applied to control plot. 

3.4 Methods 

3.4.1 Treatments 

Factor A: 4 levels of nitrogen 
(N kg/ha) 

N1 	 U 

N2 	 60 

= 120 

N4 = ISO 

Factor 8:4 levels of phosphorus 
(P205 kg/ha) 

0 

P2 = 60 

P3 = 90 

120 

3.4.2 Design and layout 

The experiment was laid out in a Randomized Complete Block Design (factoriaL) 

with three replications. The total plot number was 16 x 3 = 48. The unit plot size was 3 in 

x 2m—  6 nr. The replications were separated from one another by 1.5 In. The distance 

between plots was 0.75 In. 

3.4.3 Land preparation 

The land was ploughed with a rotary plough and power tiller for four times. 

Ploughed soil was then brought into desirable fine lilth and leveled by laddering. The 
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weeds were cleaned properly. The final ploughing and land preparation were done on 

Ocioher 25. 2005. 

3.4.4 Fertilization 

The amounts of fertilizer as per treatment in the forms of urea, triple super 

phospliaic, niLiriate of potash, gypsum. zinc oxide and boric acid required per plot were 

calculated. Ualiof urea and total amount of all other fertilizers of each plot were applied 

and incorporated into soil. Rest of the urea was cop dressed after 30 days of sowing 

(DAS). 

3.45 Sowing of seed 

Sowing was done on 28 October. 2005 in rows 30 cm apart. Seeds were sown 

continuously in rows. The seeds were sown at a rate of 9 kg P/ha. Alter sowing; the 

seeds were covered with the soil and slightly pressed by hand. 

3.4.6 Thinning and weeding 

The optinitilu plant population (60 plants/ni2 ) was maintained by thinning excess 

liam at 15 DAS. The plant to plant distance was maintained as 5 cm. One weeding with 

khurpi was given on 25 DAS. 

3.4.7 Irrigation 

Two imgations were given as plants required. First irrigation was given 

immediate alier topdressing and second irrigation were applied 60 DAS. After irrigation 

when the plots were in zoe condition, spading was done uniformly and carefully to 

conserve the soil moisture. 

3.4.8 Crop protection 

As a preventive measure oF aphid infestation. Malathion 57 EC @ 2 nil per litre of 

water was applied once at 50 DAS. 
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3.4.9 Harvesting and threshing 

('tops were harvested when 80% of the siliqitae in terminal raeerne turned golden 

yello in colour.. len plants were collected from different places of each plot leaving one 

meter square in the centre as well as boarder lines. After collecting sample plants. 

haivesting was started on February 10 and completed on February 20, 2006. The 

harvested crops were tied into bundles and carried to the threshing floor. The crop 

bundles were sun dried by spreading those on the threshing floor. The seeds were 

separated from the plants by beating the bundles with bamboo sticks. 

3.4.9 1)rying and weighing 

The seeds and stovers thus collected were dried in the sun for couple of days. 

Dried seeds and stovers of each plot was weighed and subsequently convened into yield 

kg/ha. 

3.5 Data collection 

At harvesting, 10 plants were selected randomely from each plot to record the 

following data. 

Plant height (cm) 

Number of branches per plant 

Number of sliquae per plant 

I.ength of siliqua (cm.) 

Number olseeds per siliqua 

I 000-seed weight (g) 

Seed yield per plant (g) 

S. Seed yield per hectare (kg) 
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Stover yield per heetare (kg) 

Biological yield per hectare (kg) 

Ilarvest index (%) 

Oil content (%) 

Oil yield per hectare (kg) 

3.5.1 Plant height (cm) 

The height of ten plants were measured from ground level (sem base) to the tip of 

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

3.5.2 Number of branches per plant 

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

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

3.5.3 Number of siliquae per plant 

The number of siliquac from ten plants were counted and calculated as per plant 

basis. 

3.5.4 Length of siliqua (cm) 

Ten siliquae were randomly selected from the ten plants and the average length of 

siliqua was calculated. 

3.5.5 Number of seeds per siliqua 

Twenty siliquae were randomly taken from all siliqua and the seeds were counted. 

The number of seeds per siliqua was determined. 
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3.5.6 1000-seed weight (g) 

A composite sample was taken from the yield of ten plants. The 1000-seeds of 

each plot were counted and weighed with a digital electric balance. The 1000-seed weight 

was recorded in gram. 

3.5.7 Seed yield per plant (g) 

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

properly. The average seed yield per plant was then recorded in gram. 

3.5.8 Seed yield (kg/ha) 

Alter threshing, cleaning and dtying, tolal seed from harvested area (3.24 m2) 

were recorded and was converted to kg haS'. 

3.5.9 Stover yield (kg/ha) 

Afler separation of seeds from plant, the straw and shell per harvested area was 

SUI1 dried and the weight was recorded and then converted into kg/ha. 

3.5.10 Biological yield (kg/ha) 

The sunimation of seed yield and above ground stover yield per hectare was the 

biological yield. 

3.5.11 Harvest index (%) 

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

plot by the total biological yield (seed+slover) from the same area (Donald. 1963) and 

multiplying by 100. 

33 



Seed yield (kg/ha) 
Hanest index 	

- 	Biological yie1d(k-gia) 	
100 

3.5.12 Oil content (%) 

The oil content of seed was determined by Soxhlet method (Hughes. 1965) and 

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

Agricultural Research Insti I tue. Joydcbpur. Gazipur- 1701. 

3.5.13 Oil Yield (kg/ha) 

Yield of oil was calculated from the percent oil in the seed samples multiplied by 

seed yield (kg/ha) and expressed in kg/ha. 

3.6 Soil sampling 

Three composite soil samples were collected within IS cm depth of soil profile, 

taking one from each block at first ploughing. Each composite sample was a mixture of 

10 samples obtained from ten different spots in each block. Collected samples were air 

dried and ground to pass a 10-mesh sieve and stored in polythene bags for laboratory 

analysis. Soil analysis was done at Soil Resources and Development Instinite (SRDI). 

3.7 Data analysis 

The data obtained from the experiment were subjected to statistical analysis 

iolloving analysis of variance technique (Russell. 1986). The mean differences were 

tested through least significant difference (LSD) method. 
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Chapter 4 

RESULTS AND DISCUSSION 

In this chapter. experimental results pertaining of the effects of different levels of 

nitrogen and phosphorus and their conthinations on different components of rapeseed cv. 

SAl) Sarisha-1 have been presented along with discussion in this chapter. 

4.1 Plant height 

4.1.1 Effect of nitrogen 

The height of rapeseed plant at harvest was influenced significantly by different 

levels of nitrogen. Application of 120 kg N/ha produced taller plant (93.83 cm) and 

control treatment gave the lowest plant height (85.95 cm). Further increase in nitrogen 

level beyond 120 kg/ha could not improve plant height (Figure I). These findings are in 

agreement with those of Singh ci at (2003). Tripathi and Tripathi (2003). Singh c/ at 

(2002e), Tarafder and Mandal (1990). Similar were also obtained by Tomar ci at (1992), 

FAa 1999, Ali and Ullah (1995), Shamsuddin ci al. (1987), Ali and Rahnian (1986) and 

I lassan and Rahman (1997). 
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93.83 
92.72 

88 

86 - 

84' 

N2 	N3  

Nitrogen levels 

Fig. I Plant height of rapeseed cv. SAU Sarisha-1 at harvest as affected by nitrogen 
lewis (LSD 0.05 = 539) 

4.1.2 Effect of phosphorus 

Application of phosphorus fertilizer significantly increased plant height. The 

tallest plant height (95.88 cm) was recorded from phosphorus at the rate of 90 kg P205/ha 

The shortest plant height (88.30 cm) was recorded from control treatment. Likewise 

nitrogen level, more phosphorus dose could not improve plant height (Figure 2). These 

results agree with those of Tomer et al. (1997) who observed that the plant height 

increased significantly up to 80 kg P205 /ba 
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95.88 

96 -  

94 -  

92 - 	 89.14 	
904 

90 	983 

88 

8 LV 
84 

Phosphorus levels 

Fig. 2 Plant height of rapeseed cv. SAU Sarisha-1 at harvest as affected by 
phosphorus levels (LSD 0.05 = 539) 

4.13 Combined effect of nitutgen and phosphorus 

Figure 3 showed that the combination of nitrogen and phosphorus levels had 

significant effect on plant height. Nitrogen at the rate of 120 kg/ha along with 90 kg P205  

ha gave higher plant height (99.20 cm) which was followed by N4P3 &N.1P1. Control 

treatment gave the lowest plant height (76.6 cm). Abedin ci aL(2003). l3irbal et aL(2004), 

Brat ci al.(1998) also obtained tatter plant by applying 120 kg N/ha and 70kg P/ha. 

The increase in plant height could be due to either cell elongation or cell 

multiplication or tissue differentiation or both of them which was influenced by optimum 

levels of fertilizers. 
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80 
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11 
29 
CL 

30 

20 
10 

9246 	932 
866 a 8813 

co.46 

S 6673 

b 

Treatments 

flg3 Combined effect of nitrogen and phosphorus levels on the plant height of 
rapeseed cv. SAU Sarisha-1 at harvest (L.SD 0.05 = 10.79) 

Yield attributes: 

The response of yield attributes like number of branches per plant, siliquac per plant, 

length of siliqua, seeds per siliqua and 3000-seed weight of rapeseed cv. SitU Sarisha- I 

following individual treatment of nitrogen and phosphorus levels and their combinations 

were found statistically significant (Figure 4,5,6 & Table 1). 

42 Number of branches per plant 

4.2.1 Effect of nitrogen 

The influence of different levels of nitrogen fertilizer on the number of branches 

per plant was not significant (Figure 4). The N levels of 120 and 180 kg ha' did not show 

any significant difterences regarding production of number of branches per plant. 

However, higher number (6.75) of branches per plant was obtained from 120 kg N ha4  

and lowest (5.75) from control treatment. Mondal and Gaiter (1983) also reported that 

nitrogen fertilizer application had no significant eflèct on number of primary branches per 
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plant of rapeseed. Tomar et aL(I 997), Tomer ci aL(1992), All and Ullah (1995), All and 

Rahnmn (1986) and Shamsuddin ci aL(1987) also obtained highest number of branches 

per plant with 120 kg N hi'. 

r 	- 	 6.75 

N, 	 N2 	N3 	N4 

Nitrogen levels 

Fig. 4 Number of branches per plant of rapeseed cv.SALJ Sarisha-1 at harvest as 
affected by nitrogen levels (ISO 0.05= NS) 

4.2.2 Effect of phosphorus 

From Figure 5 t was visualized that different treatments of phosphorus levels had 

no significant effect on production of branches per plant. However, higher number of 

branches per plant (6.75) was obtained at 90 lg P205  hi' and the lowest number of 

branches per plant (6.0) at control treatment. Chaubey et aL(2001) obtained significantly 

higher number of branches per plant by applying P203  up to 60 kg/ha. But Davaria etal. 

(2001) reported higher number of branches per plant from 50 kg P20,iha. 
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6.75 

Fig. S Number of branches per plant of rapeseed cv. SAt) Sarisha-1 at harvest as 
affected by phosphorus levels (LSD 0.05= NS) 

4.23 Combined effect of nitrogen and phosphorus 

It was observed that combined effect of nitrogen and phosphorus did not show any 

significant differences to produce branches per plant. The application rate of N 120 kgfha 

and P205  90 kg/ha produced higher number branches per plant (7.66) and control 

treatment produced lowest number of branches per plant (5.33) (Figure 6). 

Probably the combination of N 120 kg/ha and P205  90 kg/ha supported plant to 

grow vigorously with maximum production of dry mailer. Thus maximum number of 

branches was evident 
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7.66 

666 1 

7 
6 533 

ii 

7.33 733 

Treatment 

Fig. 6 Combined effect of nitrogen and phosphorus levels on the number of 
branches per plant of rapeseed cv. SAU Sarisha-1 at harvest (LSI) 0.05= 
NS) 

43 Number siliquae per plant 

43.1 Effect of nitrogen 

Number of siliquae per plant is one of the most important yield contributing 

characters in rapeseed. The number of siliquae per plant was significantly affected by 

different levels of nitrogen fertilizers. Table I showed that number of siliquae per plant 

increase with the increase level of nitrogen up to 120 kg/ha and then decline. The highest 

number of siiiqua per plant (117.36) was recorded at 120 kg N/1ia which was significantly 

different from other levels or nitrogen. The lowest number of siliquae per plant was 

recorded from without nitrogen. Similar result also obtained by Shukia ci at (2002 b), 

Singh ci al. (2003). Singh cial. (2002 c), Tarafder and Mondal (1990) and Shamsuddin et 

at (1987) in rapeseed. 
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Table I Yield attributes of rapeseed cv. SAU Sarisha-1 as affected by nitrogen levels, 
phosphorus levels and their combined effect 

1reatments Siliqua per Length of Seeds per 1000-seed weight 
plant (No.) siligua (eni) siligua (No.) (g) 

Nitrogen levels 

N 71.89 5.88 18.63 2.34 

N. 95.32 5.98 21.14 2.44 

117.35 6.36 23.52 3.15 

N 4  106.70 5.64 19.89 2.64 

l.Sl) at 5% 7.37 0.45 2.18 0.44 

PIIoSj)IIoEUs levels 

131 86.13 5.60 18.71 2.22 

P. 93.96 5.98 20.42 2.66 

109,19 6.34 23.04 3.14 

P4 101.80 5.92 21.00 2.56 

I.SI) at 5% 7.37 0.46 2.17 0.44 

Nitrogen N Phosphorus 

NP 59.23 4.90 14.40 1.36 

N1 P2  60.33 5.93 18.00 2.77 

NP 90.67 5.86 20.73 2.68 

NP4  77.33 6.13 21.40 2.57 

N.P 76.20 6.06 19.73 2.40 

N113 . 94.37 6.06 22.27 2.48 

104.3 6.10 23.10 2.66 

N414  106.6 5.70 22.43 2.23 

NI' 106.3 6.03 19.87 2.69 

N3?,  102.0 5.50 20.93 2.88 

132.6 7.56 29.67 3.36 

NJ', 109.3 6.36 20.67 2.68 

N1!' 03.7 6.23 20.87 2.42 

NJ', 119.2 5.60 20.50 2.53 

N4 P: 109.2 5.93 18.67 2.88 

N4 P4  114.0 5.50 19.53 2.76 

LSD at 5% 14.74 0.90 4.35 0.88 

CV% 6.71 6.77 9.33 6.24 
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4.3.2 Effect of phosphorus 

The hi!ihest number ol siliqLlae per plant (109.19) resulted from 90 kg P2051ha and 

the lowest number of siliquac (86.31) was obtained from the control treatment with a 

difference of 26.77.. Further increase in phosphorus level could not increase number of 

siliquae per plant (Table I ). Tamer ci it!. (1997)   observed that siliquae per plant increased 

stgnificantiv up to 30 kg P20/ha and Davaria (2001) obtained the heighest number of 

siliquac per plant with 50 kg POIha vliicli are close agreement with the results. 

4,3.3 Combined effect of nitrogen and phosphorus 

Nitrogen and phosphorus showed significant effect on number of siliquac per 

plant. The highest number of siliquac per plant (132.60) was produced with the 

interaction of 120 kg N and 90 kg P205/ha, lowest number of siliquac per plant (59.23) 

was given by the control combination (Table 1). Sharawat ci (iI.(2002) also obtained 

lughest number of siliquac per plant produced with the interaction of 120 kg N/ha and 90 

kg P2O /ha. 

Siliquac per plant is an important yield contributing character which has a great 

effect on final yield. The combination of 120 kg N/ha and 90 kg P2O /ha supported 

plant to maximum production of dry matter and number of siliquac per plant which could 

positively in tluencecl the higher dry matter production. 

4.4 	Length of siliq na 

4.4.1 Effect of nitrogen 

Length of si Iiqua of mustard was significantly influenced by different levels of  

nitrogen. It was observed that 120 kg N/ha gave higl1est siliqua length (6.36 cm) and 
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control gave the lowest one (5.88cm) (Table I). Here. N1  and N4 treatment gave the 

statisticaLly similar results Singh (2002). Shukla cv al. (2002 b). Singh ci al. (2002 c) 

also reported the highest length olsitiqua at the rate of 120 kg N/ha. 

4.4.2 Effect of phosphorus 

Siliqua length of rapeseed was significantly increased by different levels of 

phosphorus (Table I). Phosphorus fertilizer at the jate of 90 kg P,09;lla produced the 

higher siliqtta length (6.34 cm) and control treatment produced the shortest one (5.60 cm). 

Similer results were obtained by Chaubey ci al. (2001) observed that phosphorus at the 

rate of 60 kg P205/1a significantly increased siliqua length of rapeseed. Singh (2002) also 

observed that application of phosphorus increased length of siliqua of mustard. 

4.4.3 Combined effect of nitrogen and phosphorus. 

Nitrogen and phosphorus interaction had significant effect on siliqua length. The 

combination or nitrogen and phosphorus at the rate of 120 and 90 kg/ha produced the 

highest siliqua length (7.56 cm) and control treatment gave the shortest siliqua length 

(4.90 cm) with a difference of 5423% (Table I). Venra ci at (2003) also obtain simil;ir 

results. 

4.5 	Number of seeds per siliqua 

4.5.1 Effect of nitrogen 

Table I shows the effects of different levels of nitrogen fertilizer on the number of 

seeds per siliqua. Number of seed per siliqua varied significantly with different levels of 

nitrogen fertilizer. Increasing rate of nitrogen significantly increased the number of seeds 

]m siliqua tip to 120 kg/ha . Applying nitrogen 120 kg/ha gave the highest number of 
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seeds per siliqua (23.52) and the lowest number of seeds per siliqua (12.63) was obtained 

in control treatment but identical to without level of Nitrogen. Higher N rates increased 

the number of seeds per siliqua in I3rassiea spp. (Allen and Morgen. 1972 and Scott ci at. 

1973). Singh et at. (1985) also reported that nitrogen level at 120 kg hi' increased the 

number of seeds per siliqua in B. juncea. Grewall and Kolar (1990) also observed that 

nitrogen at 100 kg/ha increased the number of seeds per siliqua in 13. juncea. 

4.5.2. Effect of phosphorus 

Phosphorus fertilizer had significant effect on number of seeds per siliqua. 

Phosphorus at the rate of 90 kg P'Oç/ha' produced the highest number of seeds per 

siliqua (23.04) but the lowest one (18.71) was obtained from control treatment with a 

difference of 23.14%. Further increase in phosphorus level beyond 120 kg/ha could not 

improve seeds siliqua" (Table 1). Birbal et aL (2004) observed that seeds siliqui' 

increased significantly at the rate of 75 kg P/ha but Davaria cHit (2001) reported lower 

level of P205 (50 kg/ha) gave the higher seeds per siliquae. 

4.5.3 Combined effect of nitrogen and phosphorus 

It was also observed that treatment combination of nitrogen and phosphorus had 

significant effect on number of seeds per siliqua. Nitrogen at the rate of 120 kg/ha with 90 

kg P205/ha  produced the highest number of seeds per siliqua (29.67) and control 

treatment gave the lowest one (14.40) with a difference of 106.04% (Table I). Chaubey 

et at (2001) and Patel (1998) who obtained similar results. It is noted that with the 

increase of P level without N showed higher seeds per siliqua but higher level of N with 

I' decrease the parameter. 
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The fertilizer eoiiihtnation probably influenced the partition of (try matter towards 

number of seeds per plant. 

4.6 1000-seed weight 

4.6.1 Effect of nitrogen 

Di1fi.rcni levels of N lërtilizer had significant effect on 1000-seed weight of 

rapeseed (Thhle I . Application of nitrogen at different levels significantly increased the 

1000-3eal weight tip to 120 kg/ha which produced maximum seed weight (3.1 5g) without 

nitrogen treatment gave the Lowest one (2.34 g) but statistically as per to N 2  and N.;. Ozer 

(2003). Singli et at. (2002), Shukla et at. (2002 b) and Shamsudd in et at (1987) also 

obtained highest 1000-seed weight with 120 Kg N/ha but Shanna and Jam (2002) 

obtained highest 1000-seed weight at 80kg N/ha. 

4.6.2 Effect of phosphorus 

From Table 1. it revels that the phosphorus levels had significant effect on 1000-

seed weight. The application of phosphorus significantly increased 1000-Seed weight. 

Application of 90 Kg P20< haS' gave the highest 1000-seed weight (3.14 g) where as 

control ticatnielti gave the lowest (2.22 g) 1000-seed weight. Further increase in 

phosphorus level beyond 90 kg/ha cotild not improve the seed weight. J3irhal (2004) 

obtained significant efibct on 1000-seed weight and highest 1000 seed weight was 

recorded from at 75 kg P/ha. But Davaria er at (2001) observed lower level OF P1O (50 

kg'ha) increased 1000-seed weight. 

4.6.3 Combined effect of nitrogen and phosphorus 

It was also observed that treatment combination of nitrogen and phosphorus had 

significant effect on 1000-seed weight. The highest 1000-seed weight (3.36 g) was 
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recorded with the interaction of 120 kg N and 90 kg PzOilha.  Lowest 1000-seed weight 

(1.36 g) was recorded from control treatment which was a difference of 147.79% (Table 

1). The 1000-seed weight increased with the increasing levels of nitrogen and phosphorus 

as reported by Sharawat et at(2O02), Singh ci aL(1 996), Kantwa and Meena (2002). 

Yields and harvest index 

Application of nitrogen levels, phosphorus levels and their combination on yields 

and harvest index of rapeseed cv. SAl) Sarisha-1 showed in table 2 and discussed briefly. 
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fable 2 Yields and harvest index of rapeseed cv. SAU Sarisha-1 as affected by 
nitrogen levels. phosphorus levels and their combined effects 

Treatments 	Seed N kid Seed yield Mover yield Biological 	li:,rves( index 
per plant (hg/ha) (kg/ba) yield 

g) (Iu/lia) 
Nitrogen levels 

N 	1.35 1064.45 1560.54 3779.75 24.64 

N. 	3.06 1299.40 3141.92 4491.25 29.10 

N; 	3.82 1510.34 3862.17 4620.00 32.73 

N. 	Is 1122.57 3623.55 4223.75 29.12 

1St) ar 5% 	0.54 345.3 486.5 20.33 2.67 

Phosphorus levels 

P 2.02 698.64 2566.01 2347.00 26.31 

2.82 1333.79 3150.36 4475.25 29.34 

3.48 1702.34 3353.72 5403.00 31.96 

P4  2.48 1266.00 3118.10 4889.50 27.89 

ISO at 5% 0.54 345.3 486.5 20.54 2.67 

Nitrogen x Phosphorus 

NP 1.15 403.10 593.26 1595.00 25.75 

NP 1.47 764.16 2250.29 2421.00 29.50 

NJ': 1.63 1000.33 1820.41 3250.20 30.80 

N1P4  1.16 626.96 1578.22 4396.00 30.43 

N13, 2.93 1216.26 2716.33 4208.00 30.82 

N.P 3.34 1372.30 2886.41 5196.17 31.46 

N.P, 3.24 1478.86 3531.72 5031.00 31.91 

N.P1  2.72 1317.73 3433.21 5476.00 30.19 

Ny, 3.35 1545.63 3650.61 3932.15 28.55 

NP 3.09 1403.33 3461.10 5010.00 29.62 

NP 5.95 2196.60 4485.56 5800.00 38.47 

2.90 1333.80 3851.43 4849.13 25.91 

N. 2.49 1092.80 3303.80 2122.00 20.13 

PI 3.40 1471.66 4003.66 4751.00 26.77 

NY; 3.12 1271.73 3577.20 5185.19 26.65 

NJ', 2.42 1227.80 3609.56 4837.09 25.02 

1St) at 5% 1.09 687.5 971.21 41.67 5.34 

CV% 17.56 14.64 14.22 0.58 8.24 



4.7 Seed yield per plant 

4.7.1 Effect of nitrogen 

In the present study, significant variation was found in seed yield per plant at 

dilterent nitrogen levels (Table 2).Among the treatments. N2  and N4  gave the statistically 

similar results. The rate of nilrogen at 120 ktziha significantly produced highest seed yield 

per plant (3.82 g) and control trCattflCnL gave the lowest seed yield per plant (1.36 g) with 

a difference of 180.88%. Seed yield increased with the increasing rates of nitrogen 

Ièrtilizer tip to 120 k2!ha and then declined. The higher seed yield per plant was also 

obtained with same nitrogen rate as reported by Singh c/aL (1998); Tateja et at. (1996). 

4.7.2 Effect of phosphorus 

Seed yield per plant was significantly influenced by phosphorus levels (Table 2). 

Application of phosphorus at 90 kg/ha significantly increased the seed yield per plant 

(3.48 g) over all other doses and control treatment gave the lowest one(2.02 g), with a 

difference of 72.27%. Artharnwar eLa.! (1996) also reported that application of 

phosphorus significantly increased the seed yield with 80 kg P205/ha. Singh (2002) also 

obtained si mi Ia r resu Its. 

4.7.3. c:onthjned effect of nitrogen and phosphorus 

Nitrogen and phosphorus combination had significant effect on seed yield per 

plant, the combination of nitrogen and phosphorus at the rate of 120 and 90 kg/ha 

produced the highest seed yield per plant (5.95 g) and control gave the lowest seed yield 

per plant (1.15 g) with a difference of417.39% (Table 2). 
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Seed yield per plant is a complex character which depends on the different yield 

contribLiung characters such as number of branches per plant, number of siliqua per plant, 

number of seeds per plant and 1000-seed weight. 

In previous discussion it showed that this combination produced the highest 

number branches per plant. siliqua per plant, seeds per siliqua and 1000- seed weight 

which cumulatively increased the seed yield per plant. 

4.8 Seed yield 

4.8.1 Effect of nitrogen 

In the present study. signircant variation was found in seed yield at different 

nitrogen levels (Table 2). The rate of nitrogen at 120 kg/ha produced highest seed yield 

0510.34 kg/ha) and control treatment gave the lowest seed yield per hectare ([064.45 

kg/ha) with a difference of 41.88%. Further increase in nitrogen level beyond 120 kg/ha 

could not improve the seed yield. The higher seed yield/ha was also obtained with same 

nitrogen rate reported by Sing and Prasad (2003). Singh ci at (2003), Shukla et al. (2002 

b). Singh (2002). Shukla et at (2002a). Singh es a!, (2002c). Shukla and Kurnar (1997), 

Tuteja ci at (1996). Shamsuddin ci at (1987). But 80 kg N/ha also gave highest seed 

yieldha as reported by Singh (2004), Sharma and Jam (2002), Ohosh et a! (2001). Khan 

ct(s). (2003), Singh et at (1998). Thakuria and Gogoi (1996). 

4.8.2 Effect of phosphorus 

Table 2 showed significant variation in seed yield among the phosphorus levels. 

Phosphorus at the rate of 90 kg P205/ha gave the highest seed yield (1702.34 kg/ha) and 

seed yield decreased with the decreasing or increasing application of phosphorus fertilizer 
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than 90 ku I':O$. Seed yield was lowest (698.64 kg/ha) at control treatment. The seed 

yield was increased 143.66% over control. Sumera (2003) reported that seed yield of 

Indian nustard increased with 60 kg p/ha. But Davaria et at. (2001) found that seed yield 

was highest with 50kg l':O<ha'. 

4.8.3 Combined effect of nitrogen and phosphorus 

It was revealed that nitrogen and phosphorus combination influenced the seed 

yield per hectare and seed yield was significantly superior (2196.60 kg/ha) at 120 kg N 

with 90 kg t'205/lia. 13w control treatment gave the lowest seed yield (403.10 kg/ha). The 

increased seed wield over control was 377.94 % (Table 2). AmonQ the treatments N1P1 

was statistically different from other treatments. Sharawat ci at (2002). C'liaubev ci at 

(2001) observed significantly higher seed yield at 120 kg N/ha in combination with 60 kg 

P:Os/ha. Tornar etal. (1996) reported that application of 90 kg N/ha and 80 kg 1'205/ha 

significantly increased seed yield. 

4.9 Stayer yield 

4.9.1 Effect of nitrogen 

The nitrogen application favorably influeticed the stover yield and the difference 

among the consecutive levels was significant (Table 2). The application of 120 kg N/ha 

gave significantly highest stover yield (3862.17 kg/ha) and control treatment gave the 

lowest stover yield (1560.54 kg/ha) with a difference of 147.48%. Further increase in 

nitrogen levels could not improve stover yield. These findings were an agreement with 

that of' Singh and Prasad (2003), Singh ci at (2002c). But Meena ci aL (2002) observed 

higher stover yield of mustard at the nitrogen rate of 60 kg/ha. 
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4.9.2 Effect of phosphorus 

Stover yield was significantly intlLLenccd by different levels of phosphorus. 

Application of phosphorus at the rate of 90 kg/ha gave the highest stover yield (3353.72 

kg:ha) and control treatment produced the lowest one (2560.01 kg/ha) with a difftrence of 

1069'' (ltble 2)..-\ niong the treatments P2. P, and P.i  gave the statistically similar 

results. Patel and Shdke (1999) observed a similar trend of stover yield. 

4.9.3 ('omhined effect of nitrogen and phosphorus 

Nitrogen and phosphorus conthinacion had significant effect on stover yield. 

Stover yield was highest (4485.50 kg/ha) when 120 kg N was applied with 90kg 1?20/ha 

(Iable 2) which was statistically different from control treatment. The lowest stover yield 

093.26 kg/ha) observed by control treatment. Stover yield increased with the increased 

levels of nitrogen tip to 120 kg/ha and phosphorus up to 80 kg/ha reported by Singh ci at 

(1996); Mina ci (ii. (2003). 

Plants were inllueneed following the sttitable combination of N & P thus 

producing greater amount of growth & yield components resulted in increased stover 

yield. 

4.10 Biological yield 

4.10.1 Effect of ii irrogen 

From Fable 2 it would be seen that the different nitrogen levels had signi [leant 

effect on biological yield. Application of nitrogen at 120 kg/ha significantly increased the 

biological yield (4620 kg/ha) and control treatment produced lowest biological yield 

($779.75 kg/ha) with a difThrenee of 22.23%. These are in agreement of Saran and Gin 

(1990)   and Chowdhttry c'i at (1991). 
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4.10.2 Effect of phosphorus 

Different phosphorus levels produced significant variation in biological yield of 

rapeseed cv. SAIJ Sarisha-1 (Fable 2). The highest biological yield (5403 kg/ha) was 

obtained from the rate of 90 kg P2051ha and biological yield decreased when phosphorus 

levels increased or decreased than this level. In this case control treatment produced the 

lowest one (2347 kg ha). Sharma and Singh (2003) reported that application of 

phosphol-Lis significantly increased the biological yield. 

4.10.3 Combined effect of nitrogen and phosphorus. 

Table 2 showed that the combined effect of nitrogen and phosphorus levels 

inhiucuced the biological yield in the present study. The treatments with 120 kg N/ha with 

90 kg P1OJha produced the highest biological yield (5800 kg/ha) and control treatment 

gave the lowest yield (1595 kg/ha) with a difference of 263.63% 

4.11 Harvest index 

4.11.1 Effect of nitrogen 

From Fable 2 it was revealed that the different nitrogen levels had significant 

effect on harvest index. Application of nitrogen at 120 kg/ha significantly increased the 

harvest index (32.73%) and control treatment gave lowest one (24.64%) with a difference 

oF 30.29%. Among the treatments N2  and N4  gave the statistically similar results. Similar 

result was also observed by Shukla and Kumar (1997) at the same nitrogen level. 

4.11.2 Effect of phosphorus 

Harvest index as influenced by different levels of phosphorus. The highest 

harvest index (31 .9O%) was obtained from the rate of 90 kg P205/lia and the lowest 
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(26.31%) obtained from control treatment (Table 2). Among the treatments P2  and P3  

gave the statistically similar results. 

4.113 Combined effect of nitrogen phosphorus 

Combination between nitrogen and phosphorus levels may be important 

determining factor for harvest index. Harvest index was significantly higher (38.47%) 

when applied 120 kg N in combination with 90 kg P205/ha which was statistically 

different from other treatments. The lowest harvest index (25.75) (Table 2) was recorded 

from the control treatment which was 49.39% lower than the highest index values. 

4.12 Oil content 

4.12.1 Effect of nitrogen 

In this study oil content was not significantly influenced by different nitrogen 

levels. From Figure 7 revealed that application of N at 120 kg/ha gave the maximum oil 

content (4 1.38%) and control treatment gave the lowest oil content (41.09%). Singh ci al. 

(2004) also reported that nitrogen application did not affect the oil content of rape seed. 

Nitrogen levels 

Fig. 7 Oil content of rapeseed cv. SAU Sarislia-1 seed as affected by nitrogen 
levels(LSD O.OSNS) 
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y$122 Effect of phosphorus 

Phosphorus had significant effect on oil content in rapeseed. Phosphorus 

application at 90 kg P205/ha indicated highest oil content (41.59%) and control treatment 

gave the lowest oil content (40.561/o) (Figure 8). Here, 120 kg P205. 90 kg P205  and 60 kg 

P205/ha gave the statistically similar results. Arthmwar c/a! (2003) reported that increase 

in the phosphorus level up to 80 kg/ha significantly improved oil content of Indian 

mustard. 

Fig. S Oil content of rapeseed cv.SAU Sarisha-1 seed as affected by phosphorus 
levels (LSD 0.0&4).72) 

4.123 Combined effect of nitrogen and phosphorus 

Oil content had signiflcant response to nitrogen along with phosphorus fertilintion. 

It was observed that 120 kg N with 60 kg P205/ha gave the highest oil content (42.36%) 

and lowest oil content (38.70%) observed in control treatment (Figure 9). Singh and 

Meena (2003) also obtained highest oil content with the increasing levels of nitrogen and 
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phosphorus and they found that nitrogen at 120 kg with 60 kg P/ha gave the highest oil 

content. 

43 41.99 42.36 
42.27 

42 
41 67 1.51 

4! 2 	
46 	II 5: 	41 31 

6. 41 

1.38.7  

47  

39,  

36  

38 

.37 

Treatments 

Fig. 9 Oil content of rapesced cv. SAU Sarisha-1 seeds as affectS by combination 
of nitrogen and phosphorus levels (LSD 0.05=1.44) 

4.13 Oil yield 

4.13.1 Effect of nitrogen 

The effect of nitrogen on oil yield of rapeseed was found significant. Nitrogen at 

120 kg/ha produced maximum oil yield (674.77 kg/ha) compared to 60 and 180 kg N/ha 

and the lowest oil yield (294.24 kg/ha) found in control treatment (Figure K)). All and 

Ullah (1995) also observed higher oil yield (369 kg/ha) at the same nitrogen fertilization. 
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Fig. 10 Oil yield of rapeseed cv. SAU Sarisha-1 seed as affected by nitrogen levels 
(ISO 0.05=132.7) 

Effect of phosphorus 

Phosphorus was also significant effect on oil yield of rapeseed. Each successive 

increase of phosphorus level up to 90 kg/ha increased the oil yield. It was observed from 

Figure II that 90 kg P200ha gave the highest oil yield (596.18 kg/ha) and control 

treatment gave the lowest oil yield (442.7() kg/ha). 

- 
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Fig.l I Oil yield of rapeseed cv. SAU Sarisha-1 seed as affected by phosphorus levels 
([SI) 0.05=132.7) 
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4.13.3 Combined effect of nitrogen and phosphorus 

It was revealed from Figure 12 that the treatment combination of nitrogen and 

phosphorus had significant effect on oil yield of rapeseed. Nitrogen at 120 kg/ha with 90 

kg P205 /ha produced hight oil yield (836.15 kg/ha) and lowest oil yield (176.26 kg) was 

obser'.cd in control combination. 

I 	Or 

I 	m iF4jtfF 
Treatments 

Fig. 12 Oil yield of rapeseed cv. SAU Sarisha-1 seeds as affected by combination of 
nitrogen and phosphorus levets (LSD 0.05=265.4) 
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ChapterS 

SUMMARY AND CONCLUSION 

The experiment was conducted at the Agronomy field. Sher-e-Rangla Agricultural 

University. Uhaka- I 207 during Rabi season (October-February) of 2005-2006 to study 

the effect of nitrogen and phosphorus levels on the yield, yieLd contributing characters 

and seed quality of rapeseed cv. SAL) Sarisha- I. The results of the experiment are 

summarized below. 

The increased plant height was observed tip to 120 kg N/ha. The maximum plant 

height was found from 90 kg P205/ha. Treatment combination of 120 kg N and 90 kg 

11205/11a showed tallest plants. 

The number of braneltes per plant did not changed significantly with different 

levels of nitrogen and phosphorus. The treatment combination of 120 kg N and 90 kg 

P203!ha produced highest number of hmnches (7.66) per plant. 

Number of stliquae per plant varied significantly with nitrogen and phosphorus 

levels. Every increased level of nitrogen and phosphorus increased siliquae per plant at 

certain level (tip to 120 kg N and 90 kg P205!ha) and decreased with further increased 

levels of the nutrients. Combined effect of nitrogen and phosphorus also significantly 

influenced the siliquae per plant. Application of 120 kg N/ha along with 90 kg P2O1a 

gave the highest number of siliquae per plant (132.60). 

The levels of nitrogen had shown significant effect on the siliqua length. seeds per 

siliqua. weight of 1000-seed. The highest siliqua length (6.36 cm), seeds per siliqua 
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(23.52) and 1000-seed weight (3.15 g) obtained at 120 kg N/ha. Similarly phosphorus had 

significant effect on the siliqua length, seeds per siliqua and. 1000-seed weight. 

Phosphorus at the rate of 90 kg PO/ha gave highest siliqua length (6.37cm), seeds per 

siltqua (23.04) and 1000-seed weight (3.14 g). The highest siliqun length (7.56 cm). seeds 

per siliqua (29.67) and weight of 1000-seed (3.36 g) were obtained at 120 kg N/ha in 

conibimuton with 90 kg l':Os/ha. 

Seed yield plant is a complex character which depends on the different yield 

contributing characters.ihe treatment 120 kg N/ha produced the highest seed yield plan( 

(3.82 g). This yield was significantly influenced by phosphorus levels and 90 kg P20/lia 

produced highest seed yield plant (3.48 g). Tue combination of 120 kg N/ha with 90 kg 

P2O'ha produced the highest seed yield planf' (5.95 g). 

The seed yield ha' was increased significantly up to 120 kg N/ha. Nitrogen level 

at 120 kg/ha increased the seed yield haS' by 41.88% over control. Highest seed yi eld ha" 

of rapesecd obtained at 90 kg P20/ha and increased by 143.66% over control. Maximum 

seed yield (2196.60 kg/ha) was obtained at 120 kg N/ha along with 90 kg P205/ha and it 

was 377.94% increased over no nitrogen and phosphorus. 

Among the nitrogen levels, 120 kg N/ha produced the highest stover yield. On the 

other hand 90 kg 13:05..ha  produced the highest stover yield and the treatment 

combination of 120 kg N with 90 kg l'205/ha produced the highest stover yield (4485.56 

kg!ha). 

The highest biological yield was produced from the treatment 120 kg N/ha. 

Amonit phosphorus levels, 90 kg P203/ha produced the highest biological yield had . The 
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combined effect of 120 kg N with 90 kg 1'205/ha produced the highest biological yield 

ha'. 

The treatment 120 kg N/ha and 90 kg P205/1)a gave the highest harvest indices 

32.73% and 31.96'!. respectively. The combination of 120 kg N with 90 kg P205/ha was 

found to be best for harwst index (38.47%) for the rapeseed cv. SAII Sarisha-1 in this 

study. 

Nitrogen had no significant effect on oil content of rapeseed but affected the oil 

yield, but phosphorus showed differences in increasing oil content as well as oil yield. 

Nitrogen at the rate of 120 kg/ha gave highest oil yield (674.77 kg/ha). Phosphorus 

application at 90 kg 112th/ha gave highest oil content (41.59%) as well as oil yield 

(596.18 kg/ha). 

The control treatments comprises of withottt nitrogen, phosphorus and its 

combination showed significantly lowest yield components which resulted lower seed 

yield as well as oil as content. 

From the present study it may be concluded that nitrogen and phosphorus levels 

influenced the plant height, yield, yield components and seed quality of rapeseed cv. SAU 

Sarisha-L. Among the nitrogen and phosphorus levels, 120 kg N/ha and 90 kg 11205/ha 

were found intluencing the taller plant5, more number of yield components, higher seed 

yields and oil yield. In these context. combination of 120 kg N/ha with 90 kg P2051ha was 

found most suitable dose for increasing yield as well as oil content. 
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APPENDICES 

Appendix L Major Rape and Mustard Growing Area (ha) of Bangladesh (1992-97) 

Major Rape and Mustard Growing Area (ha) in 
Bangladesh (1992-1997) 

tEGEND 
Cultivated Area (>50000I1a) — Cultivated Area (130000tia) 

MEN Cultivated Area (3000tia) 
CtIttivatott Area paOOty..) 

50 	 l°41 K,I.,,lttrr. 

Source: Status of Oil crop Production in Bangladesh, Oilseed 
Research Centre, Bangladesh Agricultural Research Institute, 
Gazipur-1701. 
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Appendix II: Ph sical and chemical characteristics of initial soil (0-15 cm depth) 

before seed sowing 

A. Physical composition of the soil 

	

Soil separates 	 Methods_employed 	III] 
Sand 	 36.90 	 Hydrometer_methoday. 19 _(D 95J 

26.4U0_____  

Cla 	 36.66 	 -do- 

	

Texture clnss 	 ('lay town 	 -do- 

C. Chemical compOSitiOn of the soil 

SI. 	Soil characteristics 
	

Analytical data 
	Methods employed 

Organic carbon (%) 
	

0.82 	Walklcy and Black. 1947 

2 	Total N (kg/ha) 

- Total S (ppm) 

4 	Tot al P (t't' ni) 

5 	Available N (kg/tm 

.\vaitable P tkg/ha) 

	

1790.00 	Bremner & Mulvaney. 1965 

	

225.00 	Bardslcy and I .ancster. 1965 

	

840.00 
	

Olsen and Somniers. 1982 

	

54.00 
	

Bremner - 1965 

	

69.00 
	

Olsen and Dcan. 1965 

7 	Exchangeable K (kg/ha) 	$9.50 	Pratt .1965 

S 	Available S (ppm) 	 16.00 	Hunter. 1984 - 

9 	Pll(1:2.5 soil to water) 	5.55 	Jackson. 1958 

UI 	CEC 	 11.23 	Chapman. 1965 

Appeiidix LII: 	NIontlily average of Temperature. Relative humidity. 'lotal Rainfall and 
sunshine hour of the experiment site during the period from 

October 2005 to February 21)1)6 

year Month .\ir teniperattire (c) 	J Relative Rainl'aII Sunshine 

\l jxjnitiin Mininiutu I Mean liiiinithil> (111111) (1w) 

21 
Ioq (kioher 31)6 	- 

29.1 
24.6 
19.8 

27.61) 
24.45 

77 	326 
71) 	03 

142.2(1 
197.63 

Novemher 
December 7.1 15.7 21.4 _____ 64 Trace 217(3 

2006 January 5.3 18.2 21.75 68 	0 165. LI) 

Fehrua' 
L--~2 

1.3 19.4 	25.35 	61 0 171.01 

Source: Bangladesh Meteorological Department (Climate (livisioll). Agargaon. Dhaka- 1212. 
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Appendix IV. Source of variation, degree of freedom and mean square for yield attributes 

Source of 
variation 

R 

d.0 

2 

- 	 Mean square 

No. of plant 
per m 

99.750 

61632NS 

Plant height 
(cm) 

82.811 

148.635** 

Number of' 
branches per 

plant 

1.313 

2306NS 

Number of 
siliquac per 

plant 

8345 

4557.010** 

Siliqua 
tenght (cm) 

0.362 

1.091** 

Number of 
seeds per 

siliqua 

1.816 

1000-seed 
weight (g) 

0.055 

- N 3 52.247** 15554* 

P 3 20.965 132.0314* 1.806 1169.586 1.186 3&197** 1.760 

N x p 9 27.891 58.740* S  1287 184.384** 0.792 18.580*4 0.586* 

Error 30 23.417 23.109 0.824 43.091 0.163 3.765 0.155 

Total 47  

Note: Single and double asterisks indicates significant at 5% and 10% levels respectively. NS means non significant, R 
Replication, N= Nitrogen and PPliosphorus 
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Ap1)en(Iix V. Son ree of varia I ion, degree of' freedom and mean square br 'ieId and harvest index and oil content 

Son rev Ut' 	U. I.. 	 Mean sq i ia i•e 
variation 

I 	
Seed 

I 	
sielci 	Seed yield 	Slover VieI(l 	Biological 	I 	i Iarvt'st 	( )iI 	()jj yj.((f 

(g/)lal1t) 	(kg/ha) 	(kg/ha) 	vield(kg/ha) 	112(ICX (9k.) 	effluent 	(kg/ha) 

	

(%) 	- 
R 	 2 	0.097 	1 90011.648 	91532.439 	657.813 	5.830 	(1.110 	13033.321 

-- .i 	- 12 795 	063543568:::t.  I 2$6l934.009t; 	l654535.iK 	13 1.432' 	HLI79" 	393953 379. 

p 	,3 	3.254 	- 	795538: . 	136473 1.967 	21628895.6K$* t  69.024: 	2,382::" 	56463.587 

N x P - 	9 	I .323 	248831 .469 	48037&8x3: 	655634.854 	13.091 	- 2854 	30518.74 

Error 	30 	0.23S 	94579.86 	18778710 	624.479 	5.662 	0.413 	13971844 

Total 	47 

' 	Note: Single and double asterisks indicates significant at 5% and I % leveLs respectively. MSmeans non significant, R= ltel)Iication, 
: 	 N= Nitrogen and l'=I'liosphorus 

jj 
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