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Abstract 
 
A field experiment was conducted at the Bangladesh Rice Research Institute (BRRI) experimental 
farm during boro season of 2010-11 to determine the effect of nitrogen from organic and chemical 
sources on rice seed yield and quality. Six treatments- (i) N-control, ii) Optimum dose of nitrogen (164 
kg N ha-1) from urea, iii) 50% N from urea and 50% N from CD (cow dung), iv) 50% N from urea and 
50% N from PM (poultry manure), v) 100% N from CD and vi) 100% N from PM were compared. 
The experiment was conducted in a randomized complete block design with four replications. Two 
boro varieties – BRRI dhan28 and BRRI dhan29 were used as test crops. The urea + PM treatment 
gave similar seed yields to that of urea in both the varieties. The PM treatment gave similar seed yield 
to that of urea + PM in BRRI dhan28, but BRRI dhan29 gave significantly lower seed yield in PM than 
the urea + PM. Sole cowdung or poultry manure application produced significantly lower seed yield 
than urea + PM treatment and sole urea application. The application of N from cowdung and poultry 
manure had no effect on rice seed quality as compared to that obtained with urea.  
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1. Introduction 
 
Insufficiency of quality seed is one of the 
constraints to production of modern rice (Oryza 
sative  L.) varieties in Bangladesh. Use of quality 
seed can increase rice yield by 12 – 15% at a 
given management practices (Gomosta, 2004). 
Nutrient management strategy in seed crop may 
be somewhat different from normal grain crop. 
Only commercial entrepreneurs grow seed crop 
and price of seed is always higher than that of 
normal food grains. Seed crop yield may be 
increased through proper nutrient management 
without sacrificing seed quality. Nitrogen (N) is 

one of the most yield-limiting nutrients in rice 
production around the world (Fageria  et al., 
2008), especially in tropical Asian soils and 
almost every farmer has to apply the costly N 
fertilizer to get a desirable yield of rice (Saleque 
et al., 2004). Judicious use of fertilizers can 
markedly increase the yield and improve the 
quality of rice (Chaturvedi, 2005).  
 
The use of organic manure in conjunction with 
or as an alternative to mineral fertilizer is 
receiving considerable attention (Singh and 
Gangwar, 2000; Saleque et al., 2004; Solaiman 
and Rabbani, 2006). The excessive application of 
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chemical fertilizers has made it imperative that a 
portion of inorganic fertilizer be substituted by 
recycling organic waste. Organic manure has 
been proven to enhance efficiency and reduce the 
need for chemical fertilizers. Partial N 
substitution through the use of organic manure 
demonstrated significant superiority in yield over 
that produced by farmers (Singh and Gangwar, 
2000). Application of organic manures for 
normal grain crop is limited because of 
unavailability and price of the manure, but seed 
growers have opportunity to apply sufficient 
manures if it is useful for higher yield and 
quality.  
 
There is an apprehension that the application of 
nutrient may deteriorate seed quality, although 
there is little study to develop a nutrient 
management strategy that combine seed yield 
increase yet no quality is compensated.  Nutrient 
management effect on quality rice seed 
production received scanty attention in rice 
producing countries. Under these circumstances, 
the present study was undertaken: i) to find out 
the effect of N from organic and inorganic 
sources on the seed yield and seed quality of rice 
and ii) to determine the seed nutrient 
composition of rice under varying sources of N 
application. 
  
2. Materials and Methods 
 
2.1. Experimental site and season 
A field experiment was conducted during boro 
season (November-April) of 2010-2011 at the 
experimental farm of the Bangladesh Rice 
Research Institute, Gazipur, Bangladesh (23059/ 
N latitude, 90024/E longitude). The farm belongs 
to agro-ecological zone (AEZ) number 28 known 
as Madhupur Tract. The soil of the experimental 
field is Chhiata clay loam, a member of the fine, 
hyperthermic Vertic Endoaquept (Saleque et al., 
2004). The initial soil chemical properties at 0-
15 cm soil depth were: pH 6.1, organic matter 
2.02%, total N content 0.07%, available 
phosphorus (P) 10.14 mg kg –1 (0.5 M NaHCO3 
extracted), exchangeable potassium (K) 0.17 
meq/100 g soil (Neutral 1.0 N NH4OAc 

extracted), available sulfur (S) 20 mg kg–1 
[Ca(H2PO4)2 extracted], and available zinc (Zn) 
2.8 mg kg –1 (0.01N HCl extracted).  
 
2.2. Design and treatments 
The experiment involved two factors, rice 
variety and N sources. Two rice varieties BRRI 
dhan28 and BRRI dhan29 were grown under 
irrigated conditions during boro season of 2010-
11. BRRI dhan28 is a short duration high 
yielding boro variety (growth duration 145 days) 
and BRRI dhan29 is a long duration high 
yielding boro variety (growth duration 160 
days). Six N treatments were: (1) N control (0 kg 
N ha-1), (2) Optimum dose of nitrogen from urea 
(164 kg N ha-1), (3) 50% N from urea and 50% N 
from cowdung (CD), (4) 50% N from urea and 
50% N from poultry manure (PM), (5) 100% N 
from CD and (6) 100% N from from PM. The 
experiment was conducted in a randomized 
complete block design with four replications. 
 
2.3. Crop husbandry operations 
Rice was transplanted in first week of January 
with 40-day-old seedlings and harvested in May. 
Two/three rice seedlings were transplanted 
maintaining 20  20 cm spacing. The seed rate 
for rice was 30 kg ha-1. Unit plot size was 5-  4-
m. All plots were surrounded by soil levees 30 
cm high to avoid N contamination between plots. 
Nitrogen was top dressed as urea in three equal 
splits: 20, 35 and 50 days after transplanting 
(DAT) for BRRI dhan28 and 20, 35 and 55 DAT 
for BRRI dhan29. Phosphorus (P), potassium 
(K), sulfur (S) and zinc (Zn) were applied as 
triple super phosphate, muriate of potash, 
gypsum and zinc sulphate, respectively, during 
final land preparation. The cowdung (CD) and 
poultry manure (PM) were applied on a dry 
weight basis and mixed well with the soil, by 
manual digging, about two weeks before 
transplanting of rice. The CD was collected from 
the BRRI cattle shed and PM was collected from 
a nearby poultry farm. Nutrient concentrations in 
CD and PM were determined. The N, P, K and S 
concentration in CD (oven dry basis) were 0.85, 
0.33, 0.52 and, 0.08% and those in PM were 
2.28, 1.03, 1.20 and 0.24%, respectively.  
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2.4. Measurements 
At maturity the crop was harvested manually at 
15 cm above ground level. However, 16 hills 
from each plot were harvested at the ground 
level for measuring yield components and straw 
yield. The seed yield was recorded at 12% 
moisture content and straw yield as oven dry 
basis following standard procedures as described 
by Yoshida et al. (1976). Rice plants from 5 m2 
area of the middle of each plot were harvested at 
ground level and threshed. The grains were dried 
in sunlight and winnowed before weighing and 
the seed yield was converted into t ha-1, using the 
following formula: 

100
)100(
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Where, W is the fresh weight of the grains and 
M1 and M2 are the fresh and adjusted moisture 
percents of the grain, respectively. 
Harvest index (HI) was computed in percentage 
as follows:  
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Sterility was calculated using the following 
formula:  
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2.5. Seed quality assessment 
The quality of the rice seeds were assessed by 
seed germination, seed viability and seedling 
vigour test. Seedling vigour was tested following 
two methods: 1) speed of germination and 2) 
seedling length measurement (Agrawal, 2005). 
Germination count was made according to ISTA 
(2006). The N, P, K and Mg concentrations in 
seed grain were determined according to 
Yoshida et al., (1976). Seed protein content was 
calculated by multiplying the nitrogen content 
(%) in seeds by a factor of 5.95 (Juliano, 1972).  
 
2.6. Data analysis 
Analysis of variance (ANOVA) of the measured 
parameters was performed and the treatment 
means were compared using Least Significant 
Difference (LSD) at the 5% level of probability 
(Gomez and Gomez, 1984). The significance test 

of the regression analysis was done following 
Statcal (2012). 
 
3. Results and Discussion 
 

3.1. Yield components 
3.1.1. Tiller production  
Nitrogen sources (N) and variety (V) interactions 
and the individual effects of N and V on tiller 
production were significant (P<0.01) (Table 1). 
The N control plots produced tiller number of 
224 and 218 per m2 in BRRI dhan28 and BRRI 
dhan29, respectively.  In BRRI dhan28 the 
absolute urea treatment increased the number of 
tiller to 321 per m2 followed by urea+ CD 
treatment (313 m-2). The absolute urea treatment 
gave significantly higher tiller in comparison to 
that of absolute CD treatment and absolute PM 
treatment. In BRRI dhan29, the absolute urea 
treatment gave the highest number of tillers (383 
m-2) followed by urea+ PM treatment (373 m-2). 
The absolute CD treatment gave significantly 
lower tiller production compared to that of urea+ 
CD treatment. Irrespective of N sources, BRRI 
dhan29 produced significantly higher number of 
tillers compared to BRRI dhan28 except N 
control and absolute CD treatment.  
 
3.1.2. Panicle production 
Nitrogen sources (N) and variety (V) interactions 
and the individual effect of N for panicle 
production were significant (P<0.01) (Table 1). 
In BRRI dhan28, the urea treatment gave the 
highest number of panicle followed by urea+ CD 
treatment and urea+ PM treatment. In BRRI 
dhan29, the urea treatment gave the highest 
number of panicles followed by urea+ PM 
treatment. All the treatments produced 
significantly higher number of panicles in 
comparison to N control treatment as well as 
BRRI dhan28. Under urea treatment, BRRI 
dhan29 gave significantly higher number of 
panicles than BRRI dhan28. Under urea+ CD 
treatment, urea+ PM treatment and absolute PM 
treatment, BRRI dhan29 gave significantly 
higher number of panicles compared to BRRI 
dhan28. BRRI dhan28 and BRRI dhan29 
produced similar number of panicles Under N 
control treatment. 
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Table 1. Tiller and panicle production and yields of two rice varieties as influenced by different 

nitrogen sources 

N sources (N)  
(kg ha-1) 

Tiller m-2 
(No.) 

Panicle m-2 
(No.) 

Seed yield 
(t ha-1) 

Straw yield 
(t ha-1) 

BRRI dhan28 
Control 224 c 214 c 3.80 d 4.22 d 
Urea 321 a 309 a 6.69 a 6.94 a 
Urea + CD 313 a 299 a 6.07 b 6.33 b 
CD 261 b 250 b 4.61 c 4.85 c 
Urea + PM 301 ab 286 a 6.46 a 6.52 b 
PM 274 b 265 b 6.46 a 6.61 ab 
BRRI dhan29 
Control 218 c 209 c 4.53 d 5.02 d 
Urea 383 a 361 a 7.54 ab 7.73 a 
Urea + CD 361 a 346 a 7.35 b 7.66 a 
CD 256 b 243 b 5.63 c 5.76 c 
Urea + PM 373 a 347 a 7.63 a 7.94 a 
PM 362 a 346 a 7.10 b 7.32 b 
CV(%) 9.5 9.7 4.0 5.0 

 
 
Table 2. Different yield parameters of two rice varieties as influenced by different nitrogen sources 
 

N source (N) (kg ha-1) Grains panicle-1 1000 grain wt (g) Harvest Index 
BRRI dhan28 
Control 78 b 22 a  0.44 c 
Urea 90 a 22 a 0.45 b 
Urea + CD 79 b 22 a 0.45 b 
CD 87 a 22 a 0.45 b 
Urea + PM 86 a 22 a 0.46 ab 
PM 88 a 22 a 0.46 ab 
BRRI dhan29 
Control 92 b 23 ab 0.44 c 
Urea 113 a 24 a 0.46 ab 
Urea + CD 113 a 24 a 0.45 bc 
CD 100 b 24 a 0.46 ab 
Urea + PM 123 a 24 a 0.45 bc 
PM 123 a 22 b 0.46 ab 
CV (%) 9.6 5.6 1.2 

 
3.1.3. Grains panicle-1 
 
Nitrogen sources (N) and variety (V) interactions 
and the individual effect of N for grains panicle-1 
were significant (P<0.05) for the number of 
grains per panicle (Table 2). The application of 

N increased grains per panicle significantly than 
that by in the N control in BRRI dhan29. The 
difference in grains per panicle between BRRI 
dhan28 and BRRI dhan29 was larger in urea + 
CD, urea + PM and PM compared to that in urea 
treatment. 
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3.1.4. 1000-grain weight 
The individual effect of nitrogen sources (N) and 
the interactions of nitrogen sources (N) and 
variety (V) were insignificant for 1000-grain 
weight (TGW). BRRI dhan28, produced TGW of 
22 g in all N treatments. In BRRI dhan29, it 
ranged from 22-24 g among the N treatments. 
The individual effect of V was significant 
(P<0.01) for TGW. BRRI dhan29 gave higher 
TGW than  BRRI dhan28 except in absolute PM 
treatment. The absolute PM treatment gave 22 g 
TGW in BRRI dhan29 (Table 2).  
 
3.1.5. Harvest index (HI) 
The main effect of nitrogen sources (N) was 
highly significant (P<0.01), but the interaction 
effects of N and V and the main effect of V were 
insignificant (P>0.05) for harvest index (Table 
2). In both BRRI dhan28 and BRRI dhan29 the 
HI varied from 0.44 to 0.46. The N control plots 
gave the lowest HI in both the varieties. The 
application of N increased HI slightly. The urea+ 
PM treatment and absolute PM treatment gave 
the higher HI followed by absolute urea 
treatment, urea+ CD treatment and absolute CD 
treatment. In BRRI dhan29, different scenario 
was observed for HI. The absolute urea 
treatment, absolute CD treatment and absolute 
PM treatment gave the higher HI (0.46) followed 
by urea+ CD treatment and urea+ PM treatment 
(0.45). 
 
3.2. Seed yield  
Interaction of nitrogen sources (N) and variety 
(V) for seed yield demonstrated insignificant 
(P>0.05) difference (Table 1). However, both the 
varieties and sources of N, individually, 
produced significantly different seed yield 
(P<0.01). BRRI dhan29 out yielded BRRI 
dhan28 at all N treatments including the control 
and application of N through organic or 
inorganic sources increased seed yield 
dramatically in both the varieties (Table 1). In 
the control plots, BRRI dhan28 gave yield of 
3.80 t ha-1 compared to 4.53 t ha-1 in BRRI 
dhan29. Application of N through urea increased 
seed yield over the N control by about 2.89 t ha-1 
in BRRI dhan28 and 3.01 t ha-1 in BRRI dhan29. 

Sharing the N between urea and CD decreased 
yield significantly in both the varieties compared 
to that obtained with urea. But the urea + CD 
treatment gave a yield advantage of 2.27 and 
2.82 t ha-1, compared to control, in BRRI dhan28 
and BRRI dhan29, respectively. When the entire 
N was applied solely through CD, seed yield 
decreased to 4.61 and 5.63 t ha-1 in BRRI dhan28 
and BRRI dhan29, respectively (Table 1). These 
yields were statistically lowest among the N 
treatments in both the varieties, however, 
significantly higher than that obtained with the 
inherent soil N. The urea + PM treatment gave 
similar yield to that of urea in both the varieties, 
however, BRRI dhan29 gave about 1.17 t ha-1 
higher yield than BRRI dhan28. The PM 
treatment gave similar yield to that with urea + 
PM in BRRI dhan28, but BRRI dhan29 gave 
significantly lower in PM than the urea + PM. 
 
3.3. Straw yield 
The individual effect of nitrogen source (N) for 
straw yield was highly significant (P<0.01) 
(Table 1). In BRRI dhan28, the absolute urea 
treatment gave the higher straw yield (6.94 t ha-1) 
followed by absolute PM treatment (6.61 t ha-1) 
and urea+ PM treatment (6.52 t ha-1). The 
absolute PM treatment gave significantly higher 
straw yield than that of absolute CD treatment. 
On the other hand, absolute urea treatment gave 
significantly higher straw yield (6.94 t ha-1) than 
that of urea+ CD treatment (6.33 t ha-1). The N 
control treatment gave the lowest straw yield 
(4.22 t ha-1). In BRRI dhan29, the urea+ PM 
treatment gave higher straw yield (7.94 t ha-1) 
followed by urea treatment (7.73 t ha-1) and 
urea+ CD treatment (7.66 t ha-1). The absolute 
PM treatment gave significantly lower straw 
yield (7.32 t ha-1) in comparison to urea+ PM 
treatment (7.94 t ha-1).  
 
In N control treatment, BRRI dhan29 gave 
significantly higher straw yield (5.02 t ha-1) in 
comparison to BRRI dhan28 (4.22 t ha-1). In urea 
treatment, BRRI dhan29 gave the highest straw 
yield in comparison to BRRI dhan28. Under 
urea+ CD treatment and absolute CD treatments, 
BRRI dhan29 gave significantly higher straw 
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yields in comparison to BRRI dhan28. Under 
urea + PM treatment, BRRI dhan29 gave 
significantly higher straw yield (7.94 t ha-1) 
compared to BRRI dhan28 (6.52 t ha-1). A 
similar trend of straw yield was also observed in 
absolute PM treatment. 
 
3.4. Seed quality and nitrogen sources  
3.4.1. Seed Germination 
The nitrogen sources (N) and variety (V) 
interactions and the individual effect of N 
showed insignificant on seed germination. But 
the individual effect of V on seed germination 
was highly significant (p<0.01). In BRRI 
dhan28, all other treatments except urea + CD 
treatment gave statistically similar germination 
percentage (Table 3). The urea + CD treatment 
gave the lowest germination (%). In BRRI 
dhan29, all the treatments gave statistically 
similar germination. Under N control, absolute 
urea, urea + CD and absolute PM treatment, 
BRRI dhan29 gave significantly higher 
germination (%) compared to BRRI dhan28.  
 
3.4.2. Viability and vigor 
 
The nitrogen sources (N) and variety (V) 
interactions showed insignificant effect (p>0.05) 
on seed viability, speed of germination and 

seedling vigor. Seed viability was determined by 
germination test. The individual effect of N on 
speed of germination was also insignificant 
(p>0.05).  
 
In BRRI dhan28, all the treatments showed 
statistically similar speed of germination. A 
similar scenario was also observed in BRRI 
dhan29.The individual effect of V on speed of 
germination was highly significant (p<0.01) 
(Table 3). In all other treatments except absolute 
CD treatment, BRRI dhan29 gave significantly 
higher speed of germination compared to BRRI 
dhan28. The individual effects of N and V on 
vigor index were also insignificant (p>0.05). In 
BRRI dhan28, all the treatments gave 
statistically similar vigor index. A similar 
scenario was also observed in BRRI dhan29. 
Vigour testing is important because it often gives 
a better prediction of field performance and is a 
more sensitive indicator of seed quality than the 
standard germination test (Younis et al., 1990). 
Hossain et al. (2009) found significant effectof 
varieties but the interaction effect of fertilizer 
and variety was insignificant. A significant 
number of scientist reported that different 
sources of organic manures improve the soil 
fertility, yield and quality of rice (Pandey et al., 
1999; Hemalatha et al., 2004). 

Table 3. Effect of different nitrogen sources on seed quality of BRRI dhan28 and BRRI dhan29 

N-Source (N) (kg ha-1) Germination (%) Speed of germination Vigour Index 
BRRI dhan28    
Control 89 ab 17.25 a 749.79 ab 
Urea 88 ab 17.09 a 777.31 ab 
Urea + CD 86 b 17.41 a 721.47 b 
CD 92 a 17.92 a 794.35 ab 
Urea + PM 90 ab 17.41 a 857.38 a 
PM 91 a 17.82 a 800.20 ab 
BRRI dhan29    
Control 94 a 18.24 a 691.12 b 
Urea 91 a 17.82 a 759.33 ab 
Urea + CD 92 a 18.01 a 833.85 a 
CD 94 a 18.27 a 727.07 ab 
Urea + PM 92 a 17.92 a 716.69 b 
PM 95 a 18.51a 836.78 a 
CV(%) 5.9 6.1 18.5 
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Table 4. Nutrient contents of seeds of two rice varieties as influenced by different nitrogen sources 
 

N-Source  (N) (kg ha-1) N% P% K% Mg% Protein% 
BRRI dhan28 
Control 0.92 b 0.30 c 0.26 ab 0.085 b 5.46 b 
Urea 0.97 ab 0.38 ab 0.27 a 0.091 a 5.75a 
Urea + CD 0.94 b 0.36 b 0.24 b 0.085 b 5.58 b 
CD 0.94 b 0.36 b 0.25 ab 0.086 b 5.60 b 
Urea + PM 1.02 a 0.41 a 0.26 ab 0.087 b 6.08 a 
PM 0.92 b 0.35 b 0.25 ab 0.087 b 5.50 b 
BRRI dhan29 
Control 0.87 b 0.44 a 0.26 ab 0.087 a 5.16 c 
Urea 0.92 b 0.35 b 0.24 b 0.087 a 5.48 c 
Urea + CD 0.91 b 0.34 b 0.23 b 0.083 b 5.40 c 
CD 1.09 a 0.45 a 0.24 b 0.085 ab 6.50 a 
Urea + PM 0.92 b 0.28 c 0.26 ab 0.086 ab 5.50 c 
PM 1.03 a 0.41 a 0.24 b 0.086 ab 6.10 b 
CV(%) 6.8 11.5 7.9 10.8 6.8 

 
3.5. Seed nutrient content  
 
3.5.1. Seed nitrogen content  
The nitrogen sources (N) and variety (V) 
interactions and the main effect of N in relation 
to seed N concentration were highly significant 
(P<0.01). But the main effect of V on seed N 
concentration was not significant (P>0.05) 
(Table 4). In BRRI dhan28, the seed N 
concentration varied from 0.92 to 1.02% among 
the N sources. The urea+ PM treatment gave the 
higher seed N concentration (1.02%) followed 
by urea treatment (0.97%). The urea+ CD 
treatment and the absolute CD treatment gave 
similar seed N concentration (0.94%). The 
lowest seed N concentration (0.92% N) was 
observed in absolute PM treatment.  However, 
the value was similar with that in N control 
treatment. In BRRI dhan29, the seed N 
concentration varied from 0.87 to 1.09% among 
different N sources. The absolute CD treatment 
gave the highest seed N% (1.09%) followed by 
absolute PM treatment (1.03%). The absolute 
CD treatment (1.09%) and the absolute PM 
treatment (1.03%) gave significantly higher seed 
N concentration in comparison to all other N 
treatments. The lowest seed N concentration 
(0.87%) was obtained from N control treatment. 
Under absolute CD treatment and absolute PM 

treatment, BRRI dhan29 produced significantly 
higher seed N % compared to BRRI dhan28.  
 
3.5.2. Seed phosphorus content  
The N x V interactions and the individual effect 
of N for seed P concentration were significant 
(P<0.01). In BRRI dhan28, the urea+ PM 
treatment gave higher seed P % (0.41%) 
followed by urea treatment (0.38%). The urea 
treatment, urea+ CD treatment and absolute CD 
treatment (0.36%) gave statistically similar seed 
P % (0.38%). In BRRI dhan29, the absolute CD 
treatment gave the highest seed P % (0.45%) 
followed by absolute PM treatment (0.41%). The 
absolute CD treatment gave significantly higher 
seed P concentration in comparison to urea 
treatment, urea+ CD treatment and urea+ PM 
treatment. The absolute PM treatment also gave 
significantly higher seed P % in comparison to 
all other treatments. The N control treatment 
gave the lowest seed P % in both the varieties 
(Table 4). 
 
3.5.3. Seed potassium content  
The N x V interactions in relation to seed K 
concentration were not significant (P>0.05). But 
the main effect of N and V in relation to seed K 
% was significant (P<0.05).  In BRRI dhan28, 
the urea treatment gave the highest seed K 
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concentration (0.27%) followed by urea+ PM 
treatment and N control treatment (0.26%). The 
urea+ CD treatment gave the lowest seed K 
concentration (0.24%). The urea+ PM treatment 
and N control treatment gave the higher K 
concentration (0.26%). Under urea treatment, 
BRRI dhan28 gave significantly higher seed K 
% (0.27%) compared to BRRI dhan28 (0.24%). 
But under urea+ CD, absolute CD and absolute 
PM treatments, BRRI dhan28 and BRRI dhan29 
gave statistically similar seed K concentration 
(Table 4).  
 
3.5.4. Seed magnesium content  
In BRRI dhan28, the seed Mg concentration 
varied from 0.085 to 0.091% among the N 
sources. The highest seed Mg concentration 
(0.091%) was obtained from urea treatment 
followed by urea+ PM treatment (0.087%) and 
absolute PM treatment (0.087%) (Table 4). In 
BRRI dhan29, the seed Mg concentration ranged 
from 0.83 to 0.087% among different N sources. 
Among different N sources the seed Mg 
concentration showed statistically similar 
performance. BRRI dhan28 and BRRI dhan29 
gave statistically similar seed Mg concentration 
irrespective of different N treatments. 
 
3.5.5. Seed protein content  
The N x V interactions in relation to seed protein 
(%) were highly significant (P<0.01). The 
individual effect of N for protein (%) was also 
significant (P<0.05). In BRRI dhan28, the seed 
protein concentration varied from 5.46 to 6.08% 
among different N sources. The highest seed 
protein (6.08%) was observed in urea+ PM 
treatment followed by urea treatment (5.75%) 
(Table 4). The urea+ PM treatment showed 
significantly higher seed protein % in 
comparison to absolute PM treatment. The 
lowest seed protein (%) was obtained from N 
control treatment (5.46%). In BRRI dhan29, the 
seed protein % varied from 5.16 to 6.50% among 
different N sources. The highest seed protein 
concentration (6.50%) was obtained from 
absolute CD treatment followed by absolute PM 
treatment (6.10%).  The N control treatment 
gave the lowest seed protein concentration 

(5.16%). BRRI dhan28 and BRRI dhan29 gave 
similar seed protein % under N control 
treatment, urea treatment and urea+ CD 
treatment. But under absolute CD treatment, 
BRRI dhan29 gave significantly higher seed 
protein % in comparison to BRRI dhan28.  
 
Hossain et al. (2009) reported fertilizers had 
significant influence on protein percentage in 
brown rice of BRRI dhan28. They obtained the 
highest protein (7.78%) in rice with the 
recommended chemical fertilizer (NPKSZn) 
dose and the lowest (6.80%) was in the control. 
Blumenthal et al. (2008) observed that nitrogen 
influence amino acid composition of protein and 
in turn its nutritional quality in rice. Uppal and 
Bali (1997) reported that protein content 
increased significantly with the increased dose of 
nitrogen in rice.  Sikdar et al. (2008) reported 
significant varietal difference in N content, N 
uptake, protein and aroma of rice grain. Varietal 
differences in rice on N content and 
consequently protein percentage have been 
reported frequently (Mannan, 2005; Saleque et 
al., 2005). Total soluble protein of freshly 
harvested rice seed influenced significantly by 
planting time, N level and mode of N 
application. Total soluble protein ranged from 
5.12 to 9.27 mg g-1 which is an agreement with 
the findings of Sinclair and De Wit (1975) who 
found 8 to 16% proteins in cereal seed. 
  
4. Conclusions 
Cowdung and poultry manure might become 
alternative sources of nitrogen for rice seed 
production. Poultry manure in combination with 
urea might be an alternative option to grow 
quality rice seed without sacrificing yield. 
Nitrogen application to rice seed crop either 
from chemical or organic sources did not impair 
seed quality in terms of germination, viability 
and vigor. However, a slight difference in the 
seed nutrient contents due to nitrogen sources 
resulted in little variation in the seed qualities of 
the ricevarieties. Further investigation on the 
effect of P and K fertilization from organic and 
chemical sources on rice seed quality could be 
made. 
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