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EFFECT OF NITROGEN AND PHOSPHORUS ON THE YIELD, YIELD CONTRIBUTING
CHARACTERS AND SEED QUALITY OF RAPESEED (Brassica campestris) CV. SAU
SARISHA-1

ABSTRACT

An experiment was conducted at Sher-e-Bangla Agriculral University, Dhaka-1207
during the Rabi season (October to February) of 2005-2006 1o study the effect ol different
levels of nitrogen and phosphorus on the yield, yield contributing characters and seed guality
ol newly developed rapeseed (Brassica campestris)  line SAU-C-F;, The experiment
comprised of four levels of nitrogen viz, 0, 60, 120 and 180 ke N ha" and four levels of
phosphorus viz. 0, 60, 90 and 120 kg P+Os ha™'. The experiment was laid out in a randomized

complete block design (factorial) with three replications.

Nitrogen showed significant effect on vield, yield components and oil vield of
rapesced except the number of plant m™, number of branches plant”’, and oil content.
Application of nirogen @ 120 kg ha”' produced the highest plant height, siliquae plant’,
siliqua length, seeds siliqua’. 1000-seed weight, seed yield, stover vield, biovlogical vield,

harvest index and oil yield.

Phosphorus had significant effect on yield, yield attributes and oil yield of rapeseed
excepl number of plant m™ and branches plant™. Application of phosphorus @ 90 kg P50,
ha! gave the highest plant height, siliquae plant™, siliqua length, seeds siliqua™, 1000-seed

weight, seed yield, stover yield, biological vield, harvest index, oil content and oil yield.

Combined effect of nitrogen along with phosphorus showed significant effect on all
the parameter of rapeseed except number of plant m * and branches pJurt[".ﬁE combination
of 120 kg N ha * and 90 kg PsOs ha'' produced highest plant height. siliquae plant™, siliqua
length, seeds siliqua™’, 1000-sced weight, seed yield, stover yield, hiological vield, harvest
index, oil content and oil yield. From the above findings it is noted that application of 120 kg
N & 90 kg P20s/ha could be optimum dose for increasing seed & oil yield of rapeseed cv.

SALU Sarisha-1.
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Chapter 1

INTRODUCTION

Rapeseed (Brassica campestris L) is an important oil seed crop belongs to the
family Cruciferae. Rapeseed along with mustard is currently ranked as the world's third
most important oil crop in terms of area and production (FAQ, 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 23% protein

{Khaleque, 1985},

Oil seed crops play a vital role in human diet. It is not only rich source of energy
(about 9 k cal/g) but also rich in soluble vitamins A, D, E and K. The National Nutrition
Council (NNC) of Bangladesh reported that recommended dietary allowance (RDA) per
capita per day should be 6g of oil for a diet with 2700 Kcal, On RDA basis, the edible ail
need for 150 millions people are 0.39 million tons of oil equivalent to (.82 million tons of
oilseed (WNNC, 1984), In 2004-2005 Bangladesh produced only 0.41 million tons of

oilseed (BBS, 20035).

Rapeseed-mustard is the principal oilseed crop of Bangladesh. In Bangladesh, it
covers an aréa of 0.28 million hectare with production of 0.21 millien tons (BBS, 2003).

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

leed [or cattle and fish and manure lor crops. Domestic production of edible oil almgst
entirely comes from rape and mustard occupying only about 2% of total cropped arta in
Bangladesh (BBS, 2002), The annual o1l seed pm;iucliﬂn of 0,41 million tens in which

the share of rapeseed mustard was 0.21 million tons, which comes about 32% of the total

[



edible oilseed production (BBS, 2005). Among the oilseed cropped area 74% is covered
by mustard and -rapesccd. 17% 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 30% of
the world average (FAQ, 2004). The major rape and mustard growing areas of

Bangladesh shown in Appendix 1.

Bangladesh is running with acute shortage of about 70% edible oil. Annually
producing about 0.16 million tons 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 vear (Wahhab et al., 2002),

The shortage of edible oil has become a chronic problem for the nation. To fulfil
the requirement, the country has to import edible oils at the cost of huge amount of
foreign exchange. Therefore, the country has to increase its production to satisfy its
internal demand. The cultivation of rapeseed has to compete with other food grain crops.

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

Rapeseed productivity is very low due to poor fertilization, traditional cultivation
practices, local varicties and scarcity of HYV seed etc. The yield of rapeseed can be
augmented with the use of high yielding varieties and appropriate agronomic
management. Fertilizer 15 the dependending source of nutrient that can be used to boost
up growth and yield of mustard (Sinha er af, 2003, Shukla er al., 2002a, Meena eral.,
2002 and Zhao et al., 1997). High yielding varieties of rapeseed are very responsive to
fertilizers espicially nitrogen (Gupta ef al., 1972; Ali and Rahman, | D86; Sharawat er al,

2002 and Patel eradl., 2004).

(2%}



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 artributes (Srinivas and Raju, 1997; Saikia er al, 2002 Singh
ef af; 2002: Shukla er of.. 20020 and Tripathi and Tripathi, 2003). Excessive use of this
clement may produce too much 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 Hobbs,

1975; Singh 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; Arthamwar et al., 1996),

Proper dose in fertilization 1s an essential factor to maximize rapesced production
in Bangladesh soil. Although N and I 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 following objectives:

1) Te find out the optimum nitrogen level for the yield and quality of

rapeseed cv. SALl Sarisha-1.

2) To find out the optimum phosphorous level for the yvield and quality of
rapeseed ov, SAU Sanisha-1.

3) To find out combined effect of nitrogen and phosphorous s relation to
yield, yield contributing characters and oil content of rapeseed cv, SAU

Sarisha-1.



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 Sarisha-1) which belongs to the group of rapeseed. The proper fertilizer
management accelerates its growth and influences its vield as well as o1l content. The
literature on the work done pertaining to the eflect of nitrogen and phosphorus nutrients
on the yield and yield attnbutes of the crops belonging to the group rapeseed and mustard
have been cited here. Therefore, 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 following heads.

2.1 Effect of nitrogen
1.1.1 Plant height

Sinha et al. (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 observed that plant
height inereased with increasing rate of mitrogen and was higher under irrigated than non-
irigated conditions, Singh er al. (2002) also reported that plant height increased

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

BARI (1999) performed trial in two different regions of Bangladesh, at Joydebpur
& lshwardi to find out the elfect of N on the yield of mustard. The experiment was

conducted with 3 levels of mirogen 0, 120, 160 ke/ha and plant height was found 87,78,



113.94, 106,46 cm, respectively at Joydebpur and 90.79, 118.46, 113.69 cm at Ishwardi.

The highest plant height was found in both the location at 120 kg N/ha,

Islam and Mondal (1997) showed that the maximum plant height was obtained
93.6 cm at 300 ke N/ha while applying different levels of nitrogen i.e. 0, 100, 200, 300

keha,

Ali and Ullah (1993) reported maximum plant height with 120 kg N/ha when

different doses of nitrogen 0, 40, 90, 120 kg/ha were given to the plant.

Singh and Saran (1989) conducted an experiment with Brassica campesiris var.
Toria and with different doses of nitrogen. They found that nitrogen at the rate of 60

ke/ha increased plant height.

Mondal and Gaffar (1983) observed highest plant height of the variety *Sampad’

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

Bhan and Singh (1976) reported that Brassica juncea 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.
Varuna. Nitrogen was applied at 3 equal splits i.e., at sowing, first irrigation and 60 days

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

to 200 kg N/ha. a‘i’"'—""""r
Q)




Sharma and Jain (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 et al. (2002) reported that primary and secondary branches per plant

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

Shukla er el (2002b) conducted an experiment to study the effect of nitrogen for

Indian mustard (8. juncea). They obtained the highest number of branches per plant with

120 kg N/ha.

Tarafder and Mondal (1990) studied the effect of nitrogen on seed vield of
mustard (var. Sonali Sarisha) and found that the number of branches per plant increased
with increasing levels of nitrogen. The maximum number of primary branches per plant

was found with 120 kg N/ha.

2.1.3 Number of siliquae 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 siligua number per plant and observed highest siliqua number

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

Sharma and Jain (2002) swwdied with five levels of nittogen (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 er al. (2002) also reported that siliquae per plant

ncreased significantly with successive increase in nitrogen up to 120 kg'ha.



Shukla er al. (2002b) conducted an experiment to observe the effect of nitrogen
for Indian mustard (8. juncea). They found that maximum number of siliquae per plant

was obtained with the application of 120 kg N/ha.

Abadi et al. (2001) indicated that N had significant effect to increase the number

of siliquae per plant of rapeseed up to 120 kg N/ha.

BARI (1999) reported 22.7, 42.0, 45.6 and 48.0 siliquae 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 1, 50, 100 and 200 kg N/ha, respectively.

Singh and Saran (1989) conducled an experiment with Brassica campestris var.
Toria and applied different doses of nitrogen. They found that nitrogen at the rate of 60

kg/ha increased the number of siliquae per plant.

2.1.4 Length of siligua

Shukla et al. (2002D) conducted an experiment to study the effect of nitrogen for
Indian mustard (8. juncea). They observed maximum siliqua length with the application
of 120 kg Né/ha. Singh er al. (2002} also reported that growth characters and length of

siliqua increased significantly with successive increase innitrogen up lo 120 ka/ha.

2.1.5 Number of seeds per siliqua
Shukla et af. (2002b) conducted an experiment to study the effect ol nitrogen for

Indian mustard (8. juncea). They obtained maximum number of seeds per siliqgua when

nitrogen was applied at 120 kg/ha.



Sharma and Jain (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 cultivars (Tower 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 [ertilization 1s important in increasing 1000- seed weight in summer oilseed
rape and suggested that the 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.

Sharma and Jain (2002) conducted an experiment with five levels of nitrogen (0,
40, 80, 120 and 160 kg/ha) and found that the application of 80 kg N/ha increased 1000-

seed weight (3.55 g).

Shukla et al. (2002b) conducted an experiment to study the effect of nitrogen for
Indian mustard (8. juncea). They obtained maximum 1000-seed weight with the

apphication of 120 kg N/ha,

Singh and Saran (1989) set an experiment with Brassica campestris var. Toria and
applied different doses of nitrogen. They found that nitrogen at the rate of 60 kz/ha

increased 1000-seed weight.

2.1.7 Seed yield

Sinsinwar et al. (2004) reported an that the increase in seed yield of Indian

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



seed yield compared fo the control was 33.3 and 83.8% with 30 and 60 kg Nrha,

respectively.

Singh (2004) performed a field experiment using blue green algae (BGA) and
A=olla 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 4zalla.

Tripathi and Tripathi (2003) conducted 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/ha,

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

(20,24 g/ha). But the highest cost benefit ratio (0.85) was obtained with 180 kg N/ha,

Kumar and Singh (2003) conducted an experiment during rabi season with
different levels of nitrogen for Indian Mustard (Brassica juncea). They  reported that the

maximum seed yield (24.51 g/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 suggested that the

rate of 160 kg N/ha will be about adequate for the crop to meet its N requirements,



Shukla er al. (2002b) conducted an experiment to study the effect of nitrogen for
Indian mustard (B. juncea). They observed maximum seed yield per hectare with the

application of 120 kg N/ha.

Sharma and Jain (2002) conducted an experiment 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 seed vield (1649.22 kg/ha). The highest values of seed yield and yield altributes

were recorded for 8. canabina-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 et 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) in 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.

Hossain and GafTer (1997) conducted an experiment with 5 levels of nitrogen viz.
0. 100, 150, 200, 250 kg/ha on rapeseed and maximum yield was found 1.73 t/ha with

250 kg N/ha.
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Mondal et al. (1996) reported that the highest seed vield of rapeseed (1.40 t'ha)
was obtained from fertilizer levels of 150:90:100:30:4:]1 kg/ha of N, P.03, K:0, S, Zn

and B along with 6 tones cowdung.

Tuteja ef al. (1996) investigated the effect of nitrogen at 60, 90 and 120 kg/ha on
the yield of Brassica juncea cv. Varuna. Seed yield was highest (1.12 t'ha) with 120 kg

MNiha.

Perniona er al. (1989) studied the effect of nitrogen {50, 100 and 150 ka'ha) on
winter rape and found that average seed yield increased with the increased rate of

nitrogen at 150 kg/ha,

Singh and Saran (1989) set an experiment with Brassica campestris var. Toria and
applied different doses of nitrogen. They found that nitrogen at the rate of 60 kg'ha
increased the seed yield. This dose gave seed vields of 1.20 vha comparad to 0.89 tha

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

Maondal and Gaffer (1983) conducted experiment with Sampad variety of mustard
having 5 levels of N (0, 35, 70, 105 and 140 kg/ha) and found the highest seed yield

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

105 kig'ha,

2.1.8 Stover vield

Prasad et al. (2003) reported the effect of N, § and Zn fertilizers on the nutrient

uptake, quality and yield of Indian mustard ev. Vaibhav. The treatments consisted of 60
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kg N'ha singly or in combination with 30 kg P, 20 kg S, 5 kg Zn; 30 kg P + 20 kg S: 30
ke P+5kgZn; 20kg S+ 5kgZnior30 kg P+20kg S+ 5 kg Zn/ha. N, P, S and Zn
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 vield

{33.08 gha).

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

vield (12.22 g'ha)

2.1.9 Harvest index

Shukla 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/ha significantly influenced harvest index.

2.1.10 il content

Singh and Meena (2003) conducted a field experiment to determine the effect of
N fertilizers (20, 40, 60, 80 and 100 kg N/ha) on the oil and protein vield of Indian

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

(39.61%).

Meena and Sumeriya (2003) carried out a study to evaluale the effect of nitrogen
(0, 30, 60 and 90 kg/ha) on oil content of mustard Brassica juncea, Application of 60 ko
N/ha gave the maximum oil content {37.04%) compared to no nitrogen application. Abadi

et al, (2001) also indicated that N had a significant ¢ffect on oil content of rapeseed and

mustard.




Shukla and Kumar (1997) investigated six varieties of Indian mustard (Krishna,
Varuna, Vardan, Kranti. Rohini and Pusa Bold) to assess the effect of nitrogen
fertilization on seed yield and oil content. A decreasing trend of oil content was observed

with the increase in N fertilization.

2.1.11 Oil yield
Ali er al. (1996) found that application of 120 kg N/ha favourably influenced the

oil yield of rapeseed.

Gawai e al. (1994) performed an experiment to assess the impact of 0-100 kg
N/ha on the performance of mustard (Brassica juncea) cv. TM-17 and concluded that oil

vield increased with N rate, reaching a plateau at 75 kg/ha.

2.2 Effect of phosphorus
2.2.1 Plant height

Birbal et 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

e

maximum plant height was observed with 75 kg p/ha.

Chaubey et af. (2001) performed an expertment during the rabi scason 1o evaluate
the response of mustard (Brassica funcea) with 3 levels of phosphorus. They observed

that plant height increased significantly with the increasing of P2Os up to 60 kg/ha,

Ram er al (1999) reported that application of 15 kg P2Ostha significantly

increased the plant height.
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2.2.2 Number of branches per plant
Chaubey er al. (2001) performed and experiment during the rabi season in India
with 3 levels of phosphorus viz. 0, 40 and 60 kgha, They reported that number of

branches per plant increasing with the increasing level of phosphorus up to 60kg P+Os/ha.

Birbal er o/ (2004) carried out an experiment in India during 1996/97 and 1997/99
rabi seasons with 4 levels of phosphorus viz. 0, 25, 50 and 75 kg P/ha. They observed
in¢reased number of branches with increasing level of phophorous and found maximum

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

Davarta er al. (2001) conducted an experiment in India during 1994/95 rabi
season with 3 levels of P2Os viz. 0, 25 and 50 kg/ha. They observed that number of
primary branches per plant (6.9} and secondary branches per plant (12.6) were highest at

50 kg PaOsha.

2.2.3 Number of siliquae per plant

Sumena (2003) reported that P has a great influence on the yield attributes of
mustard (Brassica juncea). He 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

F/ha significantly increased the number of siliquac per plant,

Kantwa and Meena (2002) conducted an experiment in Indian for mustard
(Brassica juncea) with different levels of phophorus viz, 13, 30 and 45 kg/ha. They
reported that application of phosphorus upto 45 kg/ha significantly increased the number

of siliquae per plant,
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Singh (2002) conducted an experiment during 1998/99 and 19992000 to findout
relationship between the phosphorus and vield attributes of Indian mustard (Brassica
Juncea) with 5 levels of phospherus viz. 1, 15, 30, 45 and 60 kg/ha. The maximum

siliquae number per plant was observed with 45kg p/ha.

2.2.4 Length of siliqua

Chaubey er al. (2001) performed an experiment during the rabi season in India
with 3 levels of phophorous viz, 0, 30, 60 kg'ha. The highest siliqua length was observed

with 60 kg P2Os/ha.

Ram ef al. (1999) conducted an experiment in India and reported that application
of phosphorous influenced the length of siliqua. The maximum length of siliqua was

observed with 15 kg P20s/ha over the control.

Verma et al. (2002) studied the response of Indian mustard to 20, 45 and 60 kg
P20s/ha and observed significant influence of phosphorus to increase length of siliqua

only upto 45 kg P20s/ha.

2.2.5 Seeds per siliqua

Birbal er af. (2004} reported that phosphorus has a great influence on seeds of
mustird (Brassica juncea). They conducted an experiment during rabi season in Indian
with 4 levels of phosphorus viz. 0, 25, 530, and 75 kg/ha, The maximum seeds per siligua

was found with 75 kg P'ha.

15



Davaria er 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 530 kg P2Os/ha gave the highest seeds per siliqua (12.1).

Chaubey et ol (2001) conductled an experiment in India with mustard (Brassica
Juneea) with different levels (0, 40, and 60 kg P2Os/ha} of phosphorus. The maximum

seeds per sihiqua was found with 60 kg P20Os/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-sced 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/ha.

Birbal et wl (2004) reported that seced weight of mustard greatly affected by
phosphorous, Maximum 1000-seeds weight (3.54 g) was found with 75kg P'ha,

Kantwa and Meena (2002) performed 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

P'20s/ha significantly increased 1000-seeds weight of mustard.

Davaria et ¢ (2001) carmied out an experiment during rabi season to determine

the effect phosphorus on the yield and yield attributes of mustard cv. Gujrat Mustard-|
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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 P/ha,

2.2.7 Seed vield

Davaria ef af. (2001) reparted that phosphorus has a great influence on the yield of
mustard (Brassica funcea). They conducted an experiment in India during 1994/95 rabi
season with 3 levels of P20y viz. 0, 25 and 50 kg/ha. The maximum seed yield (1.54 ¢

ha ') was observed with 50 kg P20s'ha.

Arthamwar et al. (1996) reported that every increase in the level of phosphorus (0,

40 and 80kg P;0s/ha) significantly improved the seed yield of Indian mustard.

Birbal ef af. (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. They observed that

phosphorus at 75 kg/ha gave the maximum seed yield.

Chaubey er al, (2001) conducted an experiment during rabi season with 3 levels of
F:0: wviz, 0, 40, 60 kg'ha. They reported that phosphorus application increased
significantly seed yield of mustard (Brassical juncea) and the maximum seed vield was

observed with 60 kg P20s/ha.

Singh (2002) conducted an experiment during 1998/99 and 1999/2000 rabi
seasons with 5 levels of P viz. 1, 15, 30, 45 and 60 kg/ha, He reported that phosphorus

has a great influence on the yield of mustard (Brassica juncea) and the maximum seed



yield (1.14 and 1.38 t ha” in 1999 and 2000) was recorded from application of 45 kg

Pfha.

Sumeria (2003) conducted an experiment in India during rabi season with 3 levels
of phospharus viz. 0, 20. 40 and 60 kg/ha. The maximum seed yield {1.40 t ha™) was

abserved at 60 ke Plha.

Kantwa and Meena (2002) conducted an experiment in India during 1999/2000
rabi season with 3 levels of phophorus viz. 15, 30 and 45 kg/ha. They found that the

application of phopherus upto 45 kg/ha significantly increased the seed yield of mustard.

2.2.8 Stover vield

Patel and Shelke (1998) showed that stover vield of Indian mustard increased
significantly with application of phosphorus. They observed that 80 kg P:Os/ha gave the

maximum stover yield,

Burbal et «f, (2004) conducted an experiment in India during 1996/97 and 1997/98
winter season with 4 levels of phosphorus Viz. 0, 25, 50, 75 ke'ha. The maximum stover

yield was observed with 75 kg P/ha.

Davaria er af. (2001) conducted an experiment in India during the 1994/95 rahi
season with 3 levels of P20z viz. 0, 25, 50 kg/ha. The maximum stover yield (39.44 t'ha)

was observed with 30 kg P>0s/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 effect of phosphorus
on the stover vield of Indian mustard. They observed that P:Os upto 45 kg/ha

siymificantly increased stover yield,

2.2.9 Biological vield

Sharma and Singh (2003) conducted an experiment during 199899 and
19992000 rabi seasons with different weed management and phosphorous levels (0. 8.8,
17.6 and 26.4 kg/ha through diammonium phosphate) to study the yield and yield quality
of Indian mustard. 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 Singh (2003) conducted an cxperiment during 1998/99 and
19992000 rabi seasons with different weed management and phosphorous levels (0, 8.5,
[7.6 and 26,4 kg/ha through diammonium phosphate) to study the yield and vield quality
of Indian mustard. They found application of phesphorous at 17.6 kg/ha along with weed

management gave the highest oil content.

Arthamwar er af (1996) reported that every increase in the level of phosphorous

from 0 to B0 kg/ha significantly improved o1l content of Indian mustard.
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2.2.11 Oil yield
Poonia et af. (2002) conducted an experiment with three levels of phosphorous
(20, 40 and 60 kg P>Os'ha) result showed that application of phosphorous at 40 kg/ha

significantly increased the oil vield of Indian mustard.

Arthamwar ef al, (1996) reported that every increase in the level of phosphorous

from 0 to 80 kg P20s/ha significantly improved oil vield of Indian mustard.

2.3 Combined effects of nitrogen and phosphorous

2.3.1 Plant height

Shamsuddin er al. (1987) conducted an experiment with five levels of nitrogen
Viz (1,30, 60, 90 and 120 kg N/ha and four levels of irrigation (30, 45, 60, 75 DAS) and
observed that plant height of mustard increased progressively with increasing levels of
nitrogen bul was not significantly differed with the application of different levels of
mitrogen. 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 et af. (2003) studied the effect of mitrogen rates (60, 120 and 180 kg'ha) and
row spacing (30. 45 and 60 cm) on the performance of Indian mustard cv. Basanti. They

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

branches per plant.

Shamsuddin ef af. (1987) worked with five levels of mitrogen (0, 30, 60. 90 and

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

20



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 (5.03).

2.3.3 Number of siliquae per plant

Singh et al. {(2003) conducted an experiment and studied the effect of row spacing
(30. 45 and 60 cm) and nitrogen rates (60, 120 and 180 kg/ha) on the performance of
Indian mustard ev. Basanti. They observed that N at 120 kg/ha with 30 cm row spacing
produced higher number of siliquae per plant (48.03), siliqua weight (2.09) compared to

those of 60 kg N/ha.

Shamsuddin er al. (1987) conducted an experiment with five levels of nitrogen (0,
A0, 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 increased the number of siliquae per plant.

Mina (2003) performed an experiment during the rabi season with 4 levels of
phospherus viz. 0, 20, 40 and 60 kg/ha and 4 levels of Zn viz. 0, 2.5, 5 and 7.5 ke'ha.
Result Showed that increase the number of siliquae per plant up to 40 kg P/ha and 5 kg

Ziha.

2.3.4 Length of siliqua

Singh (2002) conducted an experiment with Varuna variety of mustard having 3
levels of nitrogen (0, 30, 60, 90 and 120 keha) and P (0, 15, 30, 45 and 60 kg/ha).

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

phosphorus 45 kg/'ha.

2.3.5 MNumber 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 I? (0, 15, 30, 45 and a0
ke'ha). Application of W and P increased the number of seeds per siliqua. The 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 rabi season with 4
levels of nitrogen viz 0, 30, 60 and 120 kg/ha. and 3 levels of phosphorus viz. 0, 30 and
60 kg/ha. 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 kg/ha) and P (0, 15, 30, 45 and 60 kg/ha),
Application of N and P increased 1000-seed weight. However, the significant increase in

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

Shamsvddin er e, (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

ka'ha with two irrigation (at 30 DAS and 60 DAS).



2.3.7 Seed vield

Singh er al. (2003) conducted an experiment for determining the effect of
nitrogen rates (60, 120 and 180 kg/ha) and row spacig (30, 45 and 60 cm) on the
performance of Indian mustard cv. Basanti. They observed that N at 120 kg'ha with 30

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

Khan er of. (2003) studied the interactive effect of nitrogen (0, 40, 60 and 80
kg'ha) and plant growth regulators (cycocel and ethrel both at 200 or 400 ppm) on the
photosynthetic 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

vield.

Singh (2002) performed a study with variety Varuna 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 g/ha) were obtained

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

Shukla er al. (2002a) conducted an experiment o investigate the effect of N (60,
90 or 120 kg/ha) and S (0 or 40 kg/ha) on the yield and vield attributes of rape cultivars.
Sulphur did net 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.

Ghosh er al. (2001) conducted an experiment to study the response of 3 levels of

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



(Azotibacter. Azospivillum) under irigated condition, They observed that maximun yield

ol rapeseed was obtained following 80 kg N/ha along with 12.5 kg K/ha.

Patel (1998) conducted an experiment and studied the response of mustard
(Brassica juncea) ev. Varuna 1o 4 levels of nitrogen (0, 20, 40 and 80 kgha) and 3 levels
of irrigation (30, 45, 60 DAS). The maximum seed vield was found with 80 kg N/ha with

two irrigation.

Shukla and Kumar (1997) grown six varieties of Indian mustard to assess the
effect of nitrogen fertilization on yield atiributes. seed vield and oil content of the verities.

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

Gurjar and Chauhan (1997) observed that Pusa Bold and Kranti were grown in
winter seasons at 3 N + P levels and at row spacing of 30 cm or 45 em. They found that
secd yield did not differ between cultivars, was greater at 30 em spacing (1.68 vs. 1.12

tha) and increased up to 75 kg N + 50 kg PoO</ha,

Arthamwar er al. (1996) conducted an experiment with mustard varieties {Pusa
Bold and T-39) having 3 levels of N (0, 50 and 100 kg) and P»0s (0, 40 and 80 kg/'ha).

Result showed that highest seed vield (1.20 ha) obtained with N at of 100 ke'ha and 80

kg P:'Dj.l"hﬂ.
Thakuria and Gogoi (1996) conducted an experiment on Brassica Junecea cv, TM
2, T™M 4 and Varuna to evaluate the effect of two row spacing (30 cm, and 45 cm.) with 4

levels of nitrogen fertilizer (0, 40, 80 and 120 kg N/ha), Seed vield and yield components
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significantly increased with increasing N application up to 80 kg/ha with 30 ¢m row

spacing.

Taratder and Mondal (1990) set an experiment to evaluate the effect of nitrogen
and sulphur on seed yield of mustard (var. Sonali Sarisha) and found thar 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 vield in

mustard in the grey terrace soil of Joydebpur,

Shamsuddin er al. (1987) conducted an experiment with five levels of nitrogen (0,
3, 60, 90 and 120 kg N/ha) and four levels of irrigation (30, 45, 60, 75 DAS). They
reported that maximum seed yield was found with 120 kg N/ha along with two irrigation

{at 30 DAS and 60 DAS).

izr @‘4@1& 057‘545/57

Mondal and Gaffer (1983) conducted experiment with Sampad variety of mustard
having 5 levels of N (6, 35, 70, 105 and 140 kg/ha) and four levels of P>0s (0, 35, 70 and
105 kg/ha). The highest seed yield (1280.95 kg/ha) was obtained from the combination

treatment of 140 kg N'ha and 70 kg P20Os/ha.

2.3.8 Stover vield

Meena er al. (2002) conducted an experiment to study the effect of nitrogen,

A-2763¢

prigation and intercultural operation on yield and yield attributes of mustard. The resulls
of experiment revealed that two irrigation with the application of 60 kg N/ha repistered

significantly higher stover yield of mustard over control.
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singh er al. (2002) reported that stover yield increased significantly with

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

2.3.9 0Oil content

Patel ef al. (2004) setan experiment to investigate the effect of spacing (30 and 40
cm) and N rates (50, 75 and 100 kg'ha) on the growth, vield and quality of Indian mustard
cv. GM-2. They reported that o1l contents decreased with Increasing nitrogen levels. Saha

et al. (2003) also reported the highest oil content at 30 kg N/ha.

Singh et al. (2004) conducted an experiment to study the response of Indian
mustard cv. T-39 with different levels of nitropen 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/ha had significant effect on oil content.

Prasad et al. (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/ha+30 kg S/ha+5 kg Zn/ha gave the highest oil content (39.98 %,).

Dubey et ol (1994) carried out an experiment on 8. juncea cv. Varuna and was

given 0, 30, 60 or 90 kg N/ha under irrigated condition. Seed oil content decreased by N

application.

Mina et al. (2003) revealed an experiment with 4 levels of phosphorous viz. 0. 20,
40 and 60 ke'ha and 4 levels of Zn viz. 0, 2.5, 5.0 and 7.5 kg/ha, The maximum ail

content was found with 40 kg P/ha and 5 kg Zn/ha.
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Sumeria (2003) conducted a field experiment to evaluate the response of cultivars
(Sanjukta, Asceh and Varuna) to plant population levels {222,000, 148,000 and 111,000.
ha) and phosphorous levels (20, 40, and 60 kg/ha) on vield, oil and protein content of

rainfed Indian mustard. They observed significant increase of oil yield up to 60 kg p/ha.

Mina et al. (2003) performed an experiment during rabi season with 4 levels of p
(0, 20, 40 and 60 kg/ha) and 4 levels of zine (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.
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Chapter 3

MATERIALS AND METHODS

The experiment was undentaken during rabi season (October to February) of 2005-
06 to examine the response to different levels of nitrogen and phosphorus on vield, yield

attributes and seed quality of rapeseed ev. SALU Sarisha-1 .

3.1 Experimental site

The experiment was carried out at Agronomy field of Sher-e-Bangla Agricultural
University, Dhaka-1207, Bangladesh. It is located at 90"22° E longitude and 23%41° N
latitude at an altitude of 8.6 meters above the sea level. The land belongs to Agro-
ecological region of "Madhupur Tract” (AEZ 28) of Nodda soil series. The soil was
sandy loam in texture having pH 5.47 - 5.63. The physical and chemical characteristics of

the soil have been presented in Appendix I

3.2 Climate

Cold temperature and minimum rainfall is the main feature of the rabi season. The
monthly total rainfall, average sunshine hour, temperature during the swdy period

(COctaber to February) are shown in Appendix T11

3.3 Matcerials
3.3.1 Seed

A newly developed high vielding variety of rapeseed, SAU Sarisha-1 developed
by the Sher-e-Bangla 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 recommended doses of K.0, 8, Zn & B at the rate of 100, 180, 5 and 10
kg'ha respectively were added to the soil of experimental 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 Factor B: 4 levels of phosphorus
(N kg/ha) (P20s kg/ha)

N, = 0 P, = 0

N: = 60 I = 6D

N3 = 120 P = a0

N = |80 oy = 120

3.4.2 Design and lavout
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 m

x 2m= 6 m". The replications were separated from one another by 1,5 m. The distance

between plots was 0,75 m.

3.4.3 Land preparation

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

Pioughed soil was then brought into desirable fine tilth and leveled by laddering, The
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weeds were cleaned properly, The final ploughing and land preparation were done on

October 25, 2005,

3.4.4 Fertilization

The amounts of fertilizer as per treatment in the forms of urea. triple super
phosphate, muriate of potash, gypsum, zin¢ oxide and boric acid required per plot were
caleulated. Hall of urea and total amount of all other fertilizers of each plot were applied
and incorporated into soil. Rest of the urea was top dressed after 30 days of sowing
(DAS).
3.4.5 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. Afier sowing: the
seeds were covered with the soil and slightly pressed by hand.
3.4.6 Thinning and weeding

The optimum plant population (60 plants/m®) was maintained by thinning excess
plantat 15 TXAS. The plant to plant distance was maintained as 5 cm. One weeding with
khurpi was givenon 25 DAS.
3.4.7 Irrigation

Two imrigations were given as plants required. TFirst irrigation was given
immediate after topdressing and second irrigation were applied 60 DAS. After irrigation
when the plots were 1n 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 ml per litre of

water was applied once at 50 DAS.



3.4.9 Harvesting and threshing

Crops were harvested when 80% of the siliquae in terminal raceme turned golden
vellow in colour.. Ten 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,
harvesting 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 Dryving 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 converted into yield

kg'ha.

3.5 Data collection

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

following data,

L. Plant height {cm)

2. MNumber of branches per plant
3. Number of sliguae per plant
4. Length of siliqua (em.)

5. Number of sceds per siliqua
. 1000-seed weight (gz)

7. Sced yield per plant (g)

8. Seed yield per hectare (kg)
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9. Stover yield per hectare (kg)
10. Biological yield per hectare (kg)
11. Harvest index (%)

12, Oil content (%)

3. Qil vield per hectare (kg)

3.5.1 Plant height {cm)
The height of ten plants were measured from ground level (stem base) to the lip 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 siliquae [rom ten plants were counted and calculated as per plant

hasis.

3.5.4 Length of siliqua (¢m)

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

siliqua was calculated.
355 Number of seeds per siligua

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

The number of seeds per siliqua was detenmined,
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350 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 vield per plant (g)
The separated seeds of ten planis were collected, cleaned, dried and weighed

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

3.5.8 Seed vield (kg/ha)
After threshing, cleaning and drying, total seed from harvested area (3.24 m:}

were recorded and was converted to kg ha™'.

3.5.9 Stover yield (kg/ha)
After separation of seeds from plant, the straw and shell per harvested area was

sun dried and the weight was recorded and then converted into kg'ha.

3.5.10 Biological vield (ko/ha)

The summation of seed vield and above ground stover vield per hectare was the

biological yield.

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

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

multiplying by 100.
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Seed yield (kg/ha)
Harvest index (%) = - x 100
Biological yield(kg/ha)

3.5.12 Qil 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 Institute, Joydebpur, Gazipur-1701.

3.5.13 Oil vield (kg/ha)

Yield of oil was calculated [rom 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 15 cm depth of soil profile,
taking one from each block at first ploughing. Each composite sample was a mixture of
[0 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 Institute (SR,

3.7 Data analysis
The data obtained from the experiment were subjected to statistical analysis
following 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 combinations on different components of rapeseed ov.

SAU Sarisha-1 have been presented along with discussion in this chapter,

4.1 Plant height
4.1.1 Effecr of nltn:_ugen

The height of rapeseed plant at harvest was influenced signilicantly by different
levels of nitrogen. Application of 120 kg Niha produced taller plant (93.83 cm) and
control treatment gave the lowest plant height (85.95 em). Further increase in nitrogen
level beyond 120 kg/ha could not improve plant height (Figure 1). These findings are in
agreement with those of Singh er @l (2003), Tripathi and Tripathi (2003), Singh et al.
(2002¢), Tarafder and Mandal (1990), Similar were also obtained by Tomar et al. (1992},
FAO, 1999, Ali and Ullah (1993), Shamsuddin et al. {1987), Ali and Rahman (1986) and

Massan and Rahman (1987).
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Fig. 1 Plant height of rapeseed cv. SAU Sarisha-1 at harvest as affected by nitrogen
levels (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 al the rate of 90 kg P2Os/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 er al. (1997) who observed that the plant height

increased significantly up 1o 80 kg Pa0s/ha
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Fig. 2 Plant height of rapeseed cv. SAU Sarisha-1 at harvest as affected by
phosphorus levels (LSD 0.05 =5.39)

4.1.3 Combined effect of nitrogen and phesphorus

Figure 3 showed thal 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 P,0Os
ha' gave higher plant height (99.20 cm) which was followed by NyP: &N,P,. Control
treatment gave the lowest plant height (76.6 cm). Abedin et al.(2003), Birbal et al(2004),

Brar et al. (1998) also obtained tatter plant by applying 120 kg N/ha and 70 kg 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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Fig3 Combined effect of nitrogen and phosphorus levels on the plant height of
rapeseed cv. SAU Sarisha-1 at harvest (LSD 0.05 = 10.79)

Yield attributes:

The response of yield attributes like number of branches per plant, siliquae per plant,
length of siliqua, seeds per siliqua and 1000-seed weight of rapeseed cv. SAU Sarisha-1
following individual treatment of nitrogen and phosphorus levels and their combinations

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

4.2 Number of branches per plant

42.1 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 differences regarding production of number of branches per plant.
However, higher number (6.75) of branches per plani was oblained from 120 kg N ha'!
and lowest (5.75) from control treatment. Mondal and Gaffer (1983) also reported thal

nitrogen fertilizer application had no significant effect on number of primary branches per
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plant of rapeseed, Tomar ef al (1997), Tomer ef al.(1992), Ali and Ullah (1995), Ali and

Rahman (1986) and Shamsuddin et al {1987) also obtained highest number of branches

per plant with 120 kg N ha™',

6.75 R

6.8 6.61 6.58
o 66
2
£ 64
§E &2
3
Q o 6
= @
8% 58
E

5.4

5.2

Ny N2 M Ny
Nitrogen levels

Fig.4 Number of branches per plant of rapeseed cv.SAU Sarisha-1 at harvest as
affected by nitrogen levels (LSD 0.05=N8S)

42.2 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 kg P,0s ha’ and the lowest number of
branches per plant (6.0) at control treatment. Chaubey ef al.(2001) obtained significantly
higher number of branches per plant by applying P20s up to 60 kg/ha. Bul Davaria er a/.

(2001) reported higher number of branches per plant from 50 kg P2Os/ha
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Fig. S Number of branches per plant of rapeseed cv. SAU Sarisha-1 at harvest as
affected by phosphorus levels (LSD 0.05= N§)
4.2.3 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 kg/ha
and P,0s 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 P,0s 90 kg/ha supporied plant to

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

branches was evident.
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Fig. 6 Combined effect of nitrogen and phosphorus levels on the number of
Ir;rsnindus per plant of rapeseed cv. SAU Sarisha-1 at harvest (LSD 0.05=

43 Number siliquae per plant

43.1 Effect of nitrogen

Number of siliquae per plant is one of the most important yield contnbuting
characters in rapeseed. The number of siliquae per plant was significantly affected by
different levels of nitrogen fertilizers. Table 1 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 siliqua per plant (117.36) was recorded at 120 kg N/ha which was significantly
different from other levels of nitrogen. The lowest number of siliquae per plant was
recorded from without nitrogen. Similar result also obtained by Shukla er al. 2002 b),

Singh et al. 2003), Singh ef al. (2002 ¢), Tarafder and Mondal (1990) and Shamsuddin er

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

Treatments Siliqua per Length of Seeds per 1000-seed weight
plant {No.) siliqua (cm) siliqua (No.) (2)
Nitrogen levels
o, 71.89 388 18.63 2.34
N 9532 598 21.14 244
N 117.35 6,36 23.52 315
N 106,70 5.64 19.89 264
LSD at 5% 737 0.45 2,18 0.44
P'hosphorus levels
P 86.13 5.60 -4 18.71 222
P, B3.96 398 20.42 2.66
P 109.19 6.34 23.04 3.14
Py 101.80 592 21.00 2.36
LSD at 5% 7.37 .46 217 0.44
Nitrogen x Phosphorus
MNP 59,23 4.80 14.40 1.36
NiPs 60,33 5.93 18.00 27
NP 90.67 5.86 20.73 2.68
NPy 77.33 6.13 21.40 2.57
NaPy 76:10 6.06 19.73 2.40
NaPs 94.37 6.06 2227 248
MNaF; 104.3 6.10 23.10 2.66
N.Py 106.6 5.70 22.43 2.23
NP 1063 6.03 1987 2.69
MNP, 102.0 5.50 2083 2.88
NaP, [32.6 7.56 29.67 3.36
MNPy 109.3 6.30 20.67 2.68
NP 103.7 6.23 20.87 242
b 1192 5.60 20,50 2.53
MNP 109.2 393 18.67 2.88
NPy 114.0 5.50 19.53 2.76
LSD at 5% 14.74 0.90 4.35 0.58
CYV% 6.71 6.77 9.33 6.24




4.3.2 Effect of phosphorus

The highest number of siliquae per plant (109,19) resulted from 90 ke P2Os/ha and
the lowest number of siliquae (86.31) was obtained from the control treatment with a
difference of 26.77%. Further increase in phosphorus level could not increase number of
sthquae per plant (Table 1). Tomer er af, (1997) observed that siliquae per plant increased
significantly up to 80 kg P.Os/ha and Davaria (2001) obtained the heighest number of

siliquae per plant with 50 kg P2Os/ha which are close agreement with the results.

4.3.3 Combined cffeet of nitrogen and phosphorus

Nitrogen and phosphorus showed significant effect on number of siliquae per
plant. The highest number of siliquae per plant (132.60) was produced with the
interaction of 120 kg N and 90 kg P,Os/ha. Lowest number of siliquae per plant (59.23)
was given by the conirol combination (Table 1). Sharawat er a/.(2002) also obtained

highest number of siliquae per plant produced with the interaction of 120 kg N/ha and 90

kg Pg Df."lhﬂ.

Siliquae 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 P:Os /ha  supported
plant to maximum production of dry matter and number of siliquae per plant which could

positively influenced the higher dry matter production.

4.4 Length of siliqua
4.4.1 Effect of nitrogen
Length of siliqua of mustard was significantly influenced by dilferent levels of

nitrogen. It was observed that 120 kg N/ha gave highest siliqua length (6.36 cm) and
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control gave the lowest one (5.88¢m) (Table 1). Here, Ny and N treatment gave the
statistically similar results. Singh (2002), Shukla et al. (2002 b), Singh et al. (2002 c)

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

4.4.2 Effeet of phosphorus

Siliqua length of rapeseed was significantly increased by different levels of
phosphorus (Table 1). Phosphorus fertilizer at the rate of 90 kg P:0s/ha produced the
higher siliqua length (6.34 cm) and control treatment produced the shortest one (5.60 cm).
Similer results were obtained by Chaubey ef al. (2001) observed that phosphorus at the
rate of 60 kg P2Os/ha 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 of nitrogen and phosphorus at the rate of 120 and 90 kg/ha produced the
highest siliqua length (7.56 em) and control trealment gave the shortest siliqua length
(4.90 em) with a difference of 54.28% (Table 1), Verma et al. (2003) also oblain similar

results.

4.5 Number of seeds per siligua
4.5.1 Effect of nitrogen

Tahle 1 shows the effects of different levels of nitrogen fertilizer on the number of
sceds 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

per siliqua up to 120 kg'ha. Applving 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 (18.63) was obtained
in control treatment but identical to without level of Nitrogen. Higher N rates increased
the number of seeds per siliqua in Brassica spp. (Allen and Morgen, 1972 and Scott e al,
1973). Singh et al., (1985) also reported that nitrogen level at 120 kg ha'! 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 B. 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,0s/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 :;iliqua" {Table 1). Birbal et al (2004) observed that seeds siliqua'l
increased significantly at the rate of 75 kg P/ha but Davaria ef al. (2001) reported lower

level of P20 (50 kg'ha) gave the higher seeds per siliquac.

4.5.3 Combined effect of nitrogen and phosphorus

It was also observed that treatment combination of nitrogen and phosphorus had
sigmificant effect on number of seeds per siliqua. Nitrogen at the rate of 120 kg/ha with 90
kg P:0Osha 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 1). Chaubey
et al, (2001) and Patel (1998) who obtained similar results, It is noted that with the
increase of P level without N showed higher seeds per siliqgua but higher level of N with

P decrease the parameter.
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The fertilizer combination probably influenced the partition of dry matter lowards

number of seeds per plant.

4.6 1000-seed weight
4.0.1 Effect of nitrogen

Different levels of N fertilizer had significant effect an 1000-seed weight of
rapeseed (Table 1). Application of nitrogen at different levels significantly increased the
1000-seed weight up to 120 kg/ha which produced maximum seed weight (3.15z) without
nitrogen treatment gave the lowest one (2.34 g) but statistically as per to N and N, Ozer
(2003), Singh er ¢l (2002), Shukla et al, (2002 b) and Shamsuddin et al. (1987) also
obtained highest 1000-seed weight with 120 Kg N/ha but Sharma and Jain (2002)

obtained highest 1000-sced weight at 80 kg 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 P20s ha” gave the highest 1000-seed weight (3.14 ) where as
control treatment gave the lowest (2.22 g) 1000-seed weight. Further increase in
phospherus level beyond 90 kg'ha could not improve the seed weight. Rirbal (2004)
obtained significant effect on 1000-seed weight and highest 1000 seed weight was
recorded from at 75 kg P/ha. But Davaria er al. (2001) observed lower level of P2Os (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-sced 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 P2Os/ha. 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 Sharawal e ar, (2002), Singh ef al.,(1996), 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. SAU Sarisha-1 showed in table 2 and discussed briefly.
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Table 2 Yields and harvest index of rapeseed cv. SAU Sarisha-1 as affected by
nitrogen levels ., phosphorus levels and their combined effects

Treatments  Seed vield Seed yield Stover yield Biological Harvest index
per plant (ke'ha) {kg/ha) vield (%)
gl {ker'ha)

Nitrogen levels

bt 1.35 1064.45 1560.54 3779.75 24.64

N 306 129940 Jld1.u2 4481.25 2910

N 3.82 151034 386217 4620.00 32.73

Mz 286 1122.57 3623.55 4223.73 20,12
L5 ar 5% 0.54 3453 486.5 20.83 2.67

Phosphorus levels

P 2402 BOR.64 2566.01 234700 2631
P. 2.82 1333.79 3150.36 447525 29.34
P, 348 1702.34 3353372 5403.00 3156
P, 2.48 126604 31g.10 4889.50 27.89
LS at 5%, (.54 3453 486.5 20.54 2.67

Nitrogen x Phasphorus

NP 115 403.10 59326 1595.00 25,75
NP L.47 764,16 225029 2421.00 29,50
N 1.63 000,33 1820.41 3250.20 30.80
NPy 1.16 626.90 1578.22 439600 3043
MaPy 2.93 1216.26 2716.33 4208.00 30.82
NPy 3.34 1322.30 2886.41 5196.17 Jl4as
WN.Py 3.24 1478.86 3531.72 5031.00 31.9]
MN.P; 2.72 1217.73 3433.21 476,00 anae
NPy 3,35 1545.63 3630.61 3932.15 #2855
MNP .09 140333 3461.10 5010.00 29.62
NP 5.95 2196.60 d4483.56 S3R00.00 3847
N:P, 2.90 1333.80 JB51.43 4849.13 23,51
NP 2.49 109280 330380 2122.00 20013
P 340 1471.66 4003.656 4751.00 26.77
by Y 258 3, 12 1271.73 3577.20 3185.19 26.65
by Y L 242 122780 3609.56 4837.09 23,02
LSD at 5% 1.09 687.5 971.21 41.67 534
CV% 17.56 14.64 14.22 (.58 824




+4.7 Seed vield per plant
4.7.1 Effect of nitrogen

In the present study. significant variation was found in sced yield per plant at
different nitrogen levels (Table 2). Among the treatments, N; and N, gave the statistically
similar results. The rate of nitrogen at 120 kg/ha significantly produced highest seed yield
per plant (3.82 g) and control treatment 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
fertilizer up to 120 kg/ha and then declined. The higher seed yield per plant was also

obtained with same nitrogen rate as reported by Singh ef af. (1998); Tateja et al., (1996).

4.7.2 Effect of phosphorus

Seed vield per plant was significantly influenced by phosphorus levels (Table 2).
Application of phosphorus at 90 kg/ha significantly increased the sced yield per plant
(3.45 g) over all other doses and contrel treatment gave the lowest one(2.02 g), with a
dilference of 72.27%. Arthamwar eral (1996) also reported that application of
phosphorus significantly increased the seed yield with 80 kg P2Os/ha. Singh (2002) also

oblained similar results.

4.7.3. Combined 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 (115 g) with a difference of 417.39% (Table 2},
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Seed yield per plant is a complex character which depends on the different yield
contributing characters such as number of branches per plant, number of siliqua per plant,

number of seeds per plant and 1000-seed weight.

[n previous discussion it showed that this combination produced the highest
number branches per plant, sihqua per plant, seeds per siliqua and 1000- seed weight

which cumulatively increased the seed yield per plant.

4.8 Seed vield
4.8.1 Eftect of nitrogen

In the present study, significant variation was found in seed vield at different
nitrogen levels (Table 2). The rate of nitrogen at 120 kg'ha produced highest seed yvield
(15310.34 kedha) and control trealment gave the lowest seed vield per hectare (1064.43
kitha) with a dilference of 41.88%., Further increase in nitrogen level bevond 120 kgiha
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 er al. (2003), Shukla er af. (2002
b). Singh (2002}, Shukla et al. (2002a), Singh ef af, (2002¢), Shukla and Kumar (1997),
Tuteja er @l. (1996). Shamsuddin et al. (1987). But 80 kg N/ha also gave highest seed
yield'ha as reported by Singh (2004), Sharma and Jain (2002), Ghosh er af (2001}, Khan

etal (2003), Singh et al. (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 P;Os/ha gave the highest seed vield (1702.34 kg'ha) and

seed yield decreased with the decreasing or increasing application of phosphorus fertilizer
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than 90 kg P:0s. Seed yield was lowest (698.64 kg/ha) at control treatment. The seed
vield was increased 143.66% over control. Sumeria (2003) reporied that seed yield of
[ndian mustard increased with 60 kg p/ha. But Davaria et al. (2001) found that seed vield

was highest with 30 kg P20s/ha™.

4.8.3 Combined effect of nitrogen and phosphorus

[t 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 I20s/ha. But conirol treatment gave the lowest seed yield (403.10 kg/ha), The
increased seed wield over control was 377.94 % (Table 2). Among the treatments N,P;
was statistically different from other treatments, Sharawat et al. (2002), Chaubey er al
(2001) observed significantly higher seed yield at 120 kg N/ha in combination with 60 kg
P20s/ha. Tomar ef al. (1996) reported that application of 90 kg N/ha and 80 kg P,0s/ha

significantly increased seed yield.

4.9 Stover yicld
4.9.1 Effect of nitrogen

The nitrogen application favorably influenced the stover vield 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 (1560L54 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 et al. (2002¢). But Meena er 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 influenced by different levels of phosphorus.
Application of phosphorus at the rate of 90 ke/ha gave the highest stover yield (3353.72
ke'ha) and control ireatment produced the lowest one (2566.01 kg/ha) with a difference of
30.69%: (Table 2). Among the treatments P, Pi and P, gave the statistically similar

results. Patel and Shelke (1999) observed a similar trend of stover vield.

4.9.3 Combined effect of nitrogen and phosphorus

Nitrogen and phosphorus combination had significant effect on stover vield,
Stover yield was highest (4485.56 kg/ha) when 120 kg N was applied with 90 kg PsOs/ha
(Table 2) which was statistically different from control treatment. The lowest stover yield
(393.26 kg'ha) observed by control treatment. Stover yield increased with the increased
levels of nitrogen up to 120 kg/ha and phosphorus up to 80 kg/ha reported by Singh et af

(1996), Mina et af. (2003},

Plants were influenced following the suitable combination of N & P thus
producing greater amount of growth & yield components resulted in increased stover

vield.

4.10  Biological yield
4.10.1 Effect of nitrogen

From Table 2 it would be seen that the different nitrogen levels had significant
elfect on biological yield. Application of nitrogen at 120 kg/ha significantly increased the
biological yield (4620 kg/ha) and control treatment produced lowest biological vield
(3779.75 ke'ha) with a difference of 22.23%. These are in agreement of Saran and Giri

(1990) and Chowdhury er &/, (1991).

52



4.10.2 Effect of phosphorus

Different phosphorus levels produced significant variation in biological yield of
rapeseed ev. SAU Sarisha-1 (Table 2). The highest biological yield (5403 kg/ha) was
obtamned from the rate of 90 kg P20s/ha 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

phosphorus sigmficantly increased the biological yvield.

4.10.3 Combined effect of nitrogen and phosphorus.

Table 2 showed that the combined effect of nitrogen and phosphorus levels
influenced the biological yield in the present study. The treatments with 120 kg N/ha with
90 kg P:O:/ha produced the highest biological yield (5800 kg/ha) and control treatment

gave the lowest vield (1595 kg'ha) with a difference of 263.63% .

4.11 Harvest index
4.11.1 Effect of nitrogen

From Table 2 1t 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 Ny and Ny 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 was influenced by different levels of phosphorus. The highest

harvest mdex (31.96%) was obtained from the rate of 90 kg P;0Os/ha and the lowest



(26.31%) obtained from control treatment (Table 2). Among the treatments P; and Ps
gave the statistically similar results.
4.11.3 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 P;Os/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 laghest index values.
4.12 Qil content
4.12.1 Effect of nitrogen

In this study oil contenl was not significantly mfluenced by difTerenl nitrogen
levels. From Figure 7 revealed that application of N at 120 kg/ha gave the maximum o1l
content (41.38%) and control treatment gave the lowest oil content (41.09%). Singh ef al.

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

41.38

0il content(%)

N 1 Nz Na Nq
Nitrogen levels

Fig. 7 0Oil content of rapeseed cv. SAU Sarisha-1 seed as affected by nitrogen
levels{(LSD 0.05=N5)
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" ‘Afrﬂl Effect of phosphorus
Phosphorus had significant effect on oil content in rapeseed. Phosphorus
application at 90 kg P»Os/ha indicated highest oil content (41.59%) and control treatment
gave the lowest oil content (40.56%) (Figure 8). Here, 120 kg P205, 90 kg P>0s and 60 kg
P>Os/ha gave the statistically similar resulis. Arthmwar ef al (2003) reported that increase

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

mustard,
41.59
41 .6| 41.33
41,41 41.23
g "z
=
5 41-
g w8 40.56
& 40,6
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402
M
Py P, P; Py
Phosphorus levels

Fig.8 Oil content of rapeseed cv.SAU Sarisha-1 seed as affected by phosphorus
levels (LSD 0.05=0.72)
4.12.3 Combined effect of nitrogen and phosphorus
0il content had significant response to nitrogen along with phosphorus fertilization.
It was observed that 120 kg N with 60 kg P;Os/ha gave the highest oil content (42.36%)
and lowest oil content (38.70%) observed in control treatment (Figure 9). Smgh 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 pave the highest oil

content,

Qil contenet (%)

Fig.9 Oil content of rapeseed cv. SAU Sarisha-1 seeds as affected 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 vield of rapeseed was found significant. Nitrogen at

120 kg/ha produced maximum oil yield (674.77 ke/ha) compared to 60 and 180 kg N/ha
and the lowest oil yield (294.24 kg/ha) found in control treatment (Figure 10). Al and

Ullah (1995) also observed higher oil yield (369 kg/ha) at the same nitrogen fertilization.

56



0il yield (kg/ha)

Ny N2 MNs N4
Nitrogen levels
N
Fig. 10 Oil yield of rapeseed cv. SAU Sarisha-1 seed as affected by nitrogen levels
(LSD 0.05=132.7)

j,__ﬂ.z Effect of phosphorus

Phosphorus was also significant effect on oil vield of rapeseed. Each successive
increase of phosphorus level up to 90 kg/ha increased the oil yield. It was observed from
Figure 11 that 90 kg P;Osha gave the highest oil yield (596.18 kgha) and control

treatment gave the lowest oil yield (442.70 kg'ha).

542,14 596.18 |
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Phosphorus levels

Fig.11 Oil yield of rapeseed cv. SAU Sarisha-1 seed as affected by phosphorus levels
(LSD 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 P20s/ha produced highest oil yield (836.15 kg/ha) and lowest oil yield (176.26 kg) was

observed in control combination.

o0 - k3615

Qil yield (kg/ha)

P F S A P TS P T &P
$$%gwwwa£$whh$g

Treatments

Fig. 12 Oil yield of rapeseed cv. SAU Sarisha-1 seeds as affected by combination of
nitrogen and phosphorus levels (LSD 0.05=265.4)
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Chapter 5
SUMMARY AND CONCLUSION

The experiment was conducted at the Agronomy field, Sher-e-Bangla Agricultural
University, Dhaka-1207 during Rabi season (October-February) of 2005-2006 to study
the effect of nitrogen and phosphorus levels on the yield, vield contributing characters
and seed quality of rapeseed cv, SAU Sarisha-1. The results of the experiment are

summarized below.

The 1ncreased plant height was observed up to 120 kg N/ha. The maximum plant
height was found from 90 kg PaOs/ha. Treatment combination of 120 kg N and 90 kg

P20s/ha showed tallest plants.

The number of branches per plant did not changed significantly with different
levels of nitrogen and phosphorus. The treatment combination of 120 kg N and 90 kg

P:0s/ha produced highest number of branches (7.66) per plant,

Number of siliquae per plant varied significantly with nitrogen and phosphorus
levels. Every mcreased level of nitrogen and phosphorus increased siliquae per plant at
eertain level (up 1o 120 kg N and 90 kg P20Os/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 ke P-Os/ha

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 P20s/ha gave highest siliqua length (6.37cm), seeds per
siligua (23.04) and 1000-seed weight (3.14 g). The highest siliqua 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

combination with 90 kg P20s/ha.

Seed yield plant” is a complex character which depends on the different yield
contributing characters. The treatment 120 kg N/ha produced the highest seed vield plant™
(3.82 g). This yield was significantly influenced by phosphorus levels and 90 kg P20« /ha
produced highest seed yield pIaut" (3.48 g). The combination of 120 kg N/ha with 90 kg

P20s/ha produced the highest seed yield plan{'l (5.95 g).

The seed vield ha™' was increased significantly up to 120 kg N/ha. Nitrogen level
at 120 kg/ha increased the seed vield ha'' by 41.88% over control. Highest seed yield ha™'
ol rapeseed obtained at 90 kg P:0s/ha and increased by 143.66% over control. Maximum
seed vield (2196.60 kg/ha) was obtained at 120 kg N/ha along with 90 kg P2Os/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 P.Os/ha produced the highest stover vield and the treatment
combination of 120 kg N with 90 kg P,0s/ha produced the highest stover vield (4485.56
ka/ha),

The highest biological yield was produced from the treatment 120 kg Niha.

Among phosphorus levels, 90 kg P;Os/ha produced the highest biological yield ha™. The
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combined effect of 120 kg N with 90 kg P;Os/ha produced the highest biological yield

ha™.

The treatment 120 kg N/ha and 90 kg P:;0sha gave the highest harvest indices
32.73% and 31.96% respectively, The combination of 120 kg N with 90 kg P20s/ha was
found to be best for harvest index (38.47%) lor the rapeseed cv. SAU Sarisha-1 in this

study.

Nitrogen had no significant effect on oil content of rapeseed but affected the oil
vield, but phosphorus showed dilferences in increasing oil content as well as oil yield,
Nitrogen at the rate of 120 kg/ha gave highest oil yield (674.77 kg/a). Phosphorus
application at 90 kg P:0Os/ha gave highest oil content (41.59%) as well as oil vield

(396.18 kg'ha).

The control treatments comprises of without 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, vield components and seed quality of rapeseed v, SAU
Sarisha-1. Among the nitrogen and phosphorus levels, 120 kg N/ha and 90 kg P.0Os/ha
were found influencing the taller plants, more number of yield components, higher seed
vields and oil yield. In these context. combination of 120 kg N/ha with 90 kg P:0Os/ha 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)

LEGEND
[ Cultivated Area (=S0000ha)
B Cultivated Area (=30000ha)
B cCultivated Area (>3000ha)
BN cultivated Area (>300ha)
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Source: Status of 0il crop Production in Bangladesh, Oilseed

Research Centre, Bangladesh Bgricultural Research Institute,
Gazipur-1701.
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Appendix I1: Physical and chemical characteristics of initial soil (0-15 cm depth)

hefore seed sowing

A. Physical composition of the soil

| Soil separates | (%) | Methods empiuyed __
Sand | 36.90 | Hydrometer method (Day. 1995) |
Silt 26.40 -do-
Clay 36,66 -do-
Texture class Clu}f loam -do-

C. Chemical composition of the soil

Sk Soil characteristics Analytical data Methods employed
1 | Organic carbon (56) (.82 Wulhk!cy and Black. 1947
> | Total N (kg/ha) 1790.00 Bremner & Mulvaney. 1963
3 | Towl$ (ppm) 225.00 I Bardsley and Lancster, 1965
4 | Total P (ppm) 840.00 Olsen and Sommers, 1982
'S | Available N (kg/ha) 54.00 | Bremner . 1965
i § Available P (kg/ha) 69.00 Olsen and Dean. 1965 B
7 Exchangeable K (kg/ha) §9.50 Pratt , 1965
'8 | Available S (ppm) 16.00 Hunter, 1984
9 PH (1:2.5 soil to water) 5.55 Jackson, 1958
10 | CEC F1:23 Chapman, 1965

-

Monthly average ol Temperature, Relative humidity, Total Rainfall and
sunshine hour of the experiment site during the period from
October 2005 to February 2006

Appendix Iz

Year | Month Air temperature (c) Relative | Rainfall | Sunshine |
Maximum | Minimum | Mean | humidity (mm) (hr)
(%)

3005 | October 30.6 246 | 27.60 77 326 143.20
MNovember 29,1 19.8 2445 70 03 197.63
December 5 | I - 21.4 64 Trace 217.03

2006 January 253 18.2 21.75 (§h) 0 16510
February REDE! 9.4 253.35 £1! (} 171.01
|

Source; Buneladesh Meteorological Department (Climate division). Agargaon, Dhaka- 1212

11



Appendix IV. Source of variation, degree of frecdom and mean square for vield attributes

Source of d.f. Mean square
variation ., B
No. of plant | Plant height | Number of Number of Siliqua Number of 1000-seed
per m’ {cm) branches per | siliquac per | lenght (cm) seeds per weight (2)
plant plant siliqua
R 2 99.750 82.811 1.313 3.45 0.362 1.816 0.055
N 3 61.632™ | 148.635%* | 2306 4557.010%* | 1.091%* 52.247%* 1.555%=
p 3 20965™  [132.031%* | 1.806™ 1169.586** | 1.186** 38.197%F | 1.760%*
NxP 9 27.891™ | 58.740% 1.287™ 184.384%* | (,792%* 18.580%* 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% an
Replication, N= Nitrogen and P=Phosphorus
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Appendix V.

Source of variation, degree of freedom and mean square lor yield and harvest index and oil content

[ Sou ree of (1. ] ) Mean square i N B
variation - ) ] B ) SR =
Seed yield Seed yield Stover yield Biological Harvest oil | 0il yield
(g/plant) {kg/ha) (kg/ha) yield{kg/ha) index (%) content (kg/ha)
_ - _ _ - - (%) ]

R g 0.097 9001 1.648 91532.439 657.813 5.830 0110 13033,32]

N 3 12.795%% | 2063543.568%* | 12861934.0097% | 1654535.188%% | 1314326% | 0179 | 3039533797 |
P 3 3.254%% [ 47952538 | 1364731.967%F | 21628895.688%% | GO.0247F | 33835 56463.587% |
NxP 9 1.323%% | 248R31.469% | 480378.8837 635634.854%% | 13.001% 2854%% | 30518.741"

Error 30 0.238 04579.86 [87787.10 624.479 5.662 0413 13973.844
Tolal a7 -

Note: Single and double asterisks indicates significant at 5%

N= Nitrogen and P=Phosphorus
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and 1% levels respectively. NS means non significant, R= Replication,



