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ABSTRACT 
 
Field experiment was  carried out at  Dovan, Palpa of 
Nepal during May-June, 2010 to evaluate the efficacy 
of different nitrogen sources on growth and yield of 
sweet pepper cv. California Wonder. The experiment 
was laid out in Randomized Complete Block Design 
(RCBD) using seven treatments and four replications. 
Treatments were sole application of farm yard 

manure (FYM), goat manure, vermicompost, and their 
combination with urea, and only inorganic fertilizers. 
All treatments were based on fulfillment of required 
nitrogen to the crop. The results showed that 
application of FYM-50% + urea-50% increased 
vegetative growth, resulted into the highest fruit set 
(45.85%). Fruit weight was the highest (96.54 g) with 
the same treatment followed by vermicompost-100% 
(91.14 g). The highest fruit yield (13.524 t/ha) was 
obtained from FYM-50% + urea-50%. 
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INTRODUCTION 
 
Sweet pepper (Capsicum annuum L.) is commonly 
known as bell pepper, capsicum or green pepper. Annual 
world production of chili and bell pepper (green) in the 
year 2009 was 28.07 million metric tons from an area of 
1.81 million ha where China was the major producer with 
an area of 0.66 million ha with a production of 14.52 
million MT (FAO, 2011). CBS (2010) reported that the 
total area in Nepal under sweet pepper in 2010 was 530 
ha with production of 3497 MT (6.59 t/ha). In recent 
years, sweet pepper has attained the status of a high 
value crop in Nepal and has had high market price. This 
may be attributed to the high demand from the urban 
consumers and to meet increasing demand, use of 
excessive inorganic fertilizers has become a common 
practice to increase the yield. As a consequence, 
negative impact on human health and environment has 
been created. 

Long-term studies on various crops indicated that the 
balanced use of NPK fertilizer could not maintain the 
higher   yields   over   years   because  of  emergence of 
secondary    and    micronutrient      deficiencies        and  

deterioration of soil physical properties. Use of organic 
manures alone cannot fulfill the crop nutrients 
requirement (Deore et al., 2010). Bokhtiar et al., (2008) 
reported that organic manures, when applied with 
chemical fertilizers gave better yield than individual ones. 
Thus, there is an urgent need to promote the use of 
improved organic manures and present study was carried 
out to assess the effect of different types of nitrogen 
sources on the growth and yield of sweet pepper. 
 
 
MATERIALS AND METHODS 
 
The experiment was carried out at farmer’s field at 
Dovan, Palpa during May-June, 2010. The experimental 
site was located in subtropical climatic region of Nepal 
(27046'57.03" N, 83032'39.5"E). Of the 28 plots used, 
experimental plots covered net area of 3.24 m2. Spacing 
was kept at the level of 60 cm x 45cm. There were 30 
plants/ plot where inner 12 plants were observational and 
remaining   18   were planted on the border. The gap was   
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Table 1. Details of the treatments used in the experiments at Dovan, Palpa, Nepal, 2010.  
 

Treatment No. Symbols Descriptions Quantity of manure and fertilizers (per ha) 
1 FYM100% Full dose of N through FYM 33 t FYM 
2 FYM50%+urea50% 1/2 dose of N through FYM + 1/2 dose of N through urea 16.5 t FYM + 163 kg urea 
3 GM100% Full dose of N through goat manure               26.8 t goat manure 
4 GM50%+urea50% 1/2 dose of N through goat manure +1/2 dose of N through urea 13.4 t goat manure+ 163 kg urea 
5 VC 100% Full dose of N through vermicompost 28.8 t vermicompost 
6 VC 50%+urea50% 1/2 dose of N through vermicompost +1/2 dose of N through urea 14.4 t vermicompost+ 163 kg urea 
7 NPKchemicals 150:75:50 NPK Kg/ha- recommended dose of fertilizer.  262.3 kg urea + 163 kg DAP + 83.3 kg MOP 

 

The dose of organic manures and chemical fertilizers were calculated to fulfill 150 Kg N requir ed for the crop. 
 
 
50 cm between the plots and 1 m between the 
blocks. Net experimental area was 90.72 m2. The 
treatments consisted of full dose of nitrogen 
through sole application of FYM, goat manure and 
vermicompost, half dose of nitrogen through these 
manures (individually) + half dose through urea, 
and recommended dose of chemical fertilizers 
(Sunitha, 2007) as control. All the treatments  
were based on the fulfillment of the required 
nitrogen for the crop (recommended dose of 
nitrogen in Nepal, that is  150 Kg/ha). The details 
of the treatments used in the experiment are 
presented in Table 1. The quantity of organic 
manures was calculated on the basis of nitrogen 
content of the organic manures tested in the 
laboratory. Observations were taken regarding 
vegetative, reproductive, yield attributing 
characters and yield. Analysis of variance 
(ANOVA) was used to test differences among the 
treatments and means were compared using least 
significant difference (LSD). 
 
 
RESULTS AND DISCUSSION 
 
VEGETATIVE CHARACTERS 
 
At its earlier stage of growth, there was no 
significant effect of the treatments in sweet 
pepper. Nevertheless, at later stage (at 60 days 

after transplanting) application of FYM 50% + urea 
50% significantly (P=0.01) increased the plant 
height (33.02 cm), number of leaves per plant 
(61.20). Number of primary branches (4.267), 
fresh shoot weight (193.5 g) was also significantly 
increased (P=0.01) with FYM 50% + urea 50% 
followed by goat manure 50% + urea 50%. 
Application of only chemicals resulted into 
significantly lower (P=0.01) vegetative growth at 
later stage of crop growth (Table 2).  

Damke et al. (1988) also observed greater plant 
height (60.3 cm) of chilli with application of FYM 9 
t/ha + 50 kg inorganic nitrogen. Surlekov and 
Rankov (1989) recorded greater number of leaves 
per plant in chili with the application of FYM and 
inorganic nitrogen. Renuka and Ravisankar 
(2001) reported that integrated application of FYM 
(15 MT/ ha) with nitrogen (120 kg/ha) resulted into 
significantly higher number of branches (3.66). 
 
 
REPRODUCTIVE AND YIELD ATTRIBUTING 
CHARACTERS 
 
a. NUMBER OF DAYS TO FIRST FLOWERING 
 
The treatment did not differ significantly regarding 
number of days to first flowering but numerically 
the highest number of days to first flowering 
(48.75 days) was recorded with only chemicals 

application (Table 3). Naik (2005) reported that 
delayed flowering was recorded in treatment 
supplying 100% nitrogen through urea.  
 
 
b. PER CENT FRUIT SET 
 
Per cent fruit set was the highest (45.85%) with 
FYM 50% + urea 50% followed by FYM 100% 
(45.68%) and NPK chemicals (37.90%), all of 
them being at par with one another (Table 3). 
Lower percent fruit set with the application of 
vermicompost 50% + urea 50% and goat manure 
50% + urea 50% may have been due to more 
availability of nitrogen at the time of flowering as 
the plot was top dressed with urea 30 days after 
being transplanted of seedlings and more release 
of nitrogen from slow nutrient releasing organic 
manure at later stage of crop growth. Hassan et 
al. (1993) reported that fruit set per plant in 
pepper was found to be significantly decreased 
(35%) as N rates were increased from 112 Kg/ha 
to 488 Kg/ha. A similar result was recorded from 
tomato (Garrison et al., 1967). 
 
 
c. FRUIT LENGTH, DIAMETER AND WEIGHT 
 
Fruit length was the highest (8.80 cm) with FYM 
50% + urea  50% followed by vermicompost 100% 
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Table 2. Effect of different nitrogen sources on plant height, number of leaves/plant, number of primary branches and fresh shoot weight of 
sweet pepper cv. California Wonder at 60 days after being transplanted 
 
Treatments Plant height (cm) No. of leaves/plant No. of primary branches Fresh shoot weight (g) 
FYM100% 29.92bc 54.42bc 2.867c 176.5bc 
FYM50%+urea50% 33.02ab 61.20a 4.267a 193.5a 
GM100% 26.01d 55.13bc 2.900c 179.2bc 
GM50%+urea50% 27.51cd 58.58abc 3.933ab 188.1ab 
VC 100% 27.16cd 53.38c 3.600b 175.1c 
VC 50%+urea50% 30.70ab 58.95ab 4.067ab 172.8c 
NPKchemicals 26.07d 56.83abc 2.933c 182.1bc 
LSD(P = 0.05) 3.844** 4.87* 0.5187** 10.77** 
S Em 1.293 1.641 0.1683 3.626 
CV% 9.04 5.76 8.29 4.00 

 

LSD=Least significant difference; SEM=Standard error of mean; CV= Coefficient of Variation; * = Significant at 0.05 probability level; ** =Significant at 
0.01 probability level. a and b are used to denote highest to lowest of the parameter respectively and when they come together, it means there is no 
significant difference among them. 

 
 

Table 3. Effect of different nitrogen sources in days to first flowering, per cent fruit setting, fruit length, diameter and weight of sweet pepper cv. 
California Wonder. 
 

Treatments Days to first flowering Per cent fruit set Fruit length (cm) Fruit diameter (cm) Weight (g) 
FYM100% 47.25 45.68a 6.867c 6.449 82.49cd 
FYM50%+urea50% 45.25 45.85a 8.807a 5.714 96.54a 
GM100% 49.75 33.60b 8.368a 5.744 88.21bc 
GM50%+urea50% 48.25 32.23b 6.898b 6.755 81.00d 
VC 100% 48.25 30.08b 8.427a 5.625 91.14ab 
VC 50%+urea50% 46.00 29.783b 8.368a 5.210 82.96cd 
NPKchemicals 48.75 37.90ab 7.405b 5.803 74.26e 
LSD(P = 0.05) ns 7.902** 0.8404** Ns 5.664** 
S Em 1.032 2.659 0.2828 0.3347 1.906 
CV% 4.33 14.59 7.19 11.34 4.47 

 

LSD=Least significant difference; S EM= Standard error of mean; CV=Coefficient of Variation; *Significant at 0.05 probability level; **Significant at 0.01 
probability level. a and b are used to denote highest to lowest of the parameter respectively and when they come together, it means there is no significant 
difference among them. 

 
 
 
(8.427%), goat manure 100% (8.368 cm) and 
vermicompost 50% + urea 50% (8.368 cm), all of them 
being at par. Other treatments exhibited shorter fruit 
length (Table 2). The treatments did not differ as regards 
to to those of fruit diameter.  
Fruit weight was the highest (96.54 g) with FYM 50%+ 
urea 50% followed by vermicompost 100% (91.14 g). 
These treatments were at par with each other whereas it 
was the lowest (74.26 g) with NPK chemicals. It is 
observed (Table 3) that combination of organic and 
inorganic fertilizers produced heavier fruits than sole 
application of either in case of FYM but in case of goat 
manure and vermicompost it was reverse. This is highly 
likely that the availability of nitrogen during early stage 
was lower for growth of the crop as vermicompost and 
goat manure have slow nutrient releasing rate than the 
corresponding FYM (Chaoui et al., 2003; Kirchman and 
Petterson, 1995). The slower nutrient release rate of 
vermicompost is due to its structure which is similar to 

slow release granule having an organic matter core and a 
clay casing (Shipitalo and protz, 1989). Hassan et al. 
(1993) also found that improved N availability during early 
stage of growth increased pepper fruit size. Moreover, 
Wiedenfeld (1986) reported that fruit weight of bell 
pepper was heavier with basal application of total 
nitrogen than split application when slow releasing N 
fertilizers were applied. 
 
 
FRUIT YIELD 
 
Fruit yield was the highest (13.524 MT/ ha) with 
application of FYM 50% + urea 50% followed by goat 
manure 100% (11.61 MT/ ha), both being at par with 
each other whereas with vermicompost 100%, it was the 
lowest (7.803 t/ha) (Table 4). The reason behind the 
highest yield obtained with the application of FYM 50% + 
urea 50% may have been due to the highest per cent fruit  
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Table 4. Effect of different nitrogen sources on yield and B: C ratio of sweet 
pepper var. California Wonder. 
 

Treatments Yield (MT/ ha) B:C ratio 
FYM100% 9.090ab 2.784 
FYM50%+urea50% 13.5240a 4.256 
GM100% 11.610ab 3.528 
GM50%+urea50% 9.527ab 3.152 
VC 100% 7.803b 0.872 
VC 50%+urea50% 9.854ab 1.616 
NPKchemicals 8.102sb 2.616 
LSD(P = 0.05) 3.930**  
SEM 1.323  
CV% 8.46  

 

LSD=Least significant difference; SEM=Standard error of mean; CV=Coefficient 
of Variation; **=Significant at 0.01 probability level 

 
 
set and the highest fruit weight with the application of 
same treatment. Though the fruit weight was higher with 
the application of vermicompost 100% due to the lowest 
per cent fruit set, the yield obtained was the lowest with 
the application of same treatment. Table 4 also indicated 
that combination of organic manures and urea produced 
better yield in case of FYM and vermicompost than lone 
application of either. But it was reverse in case of goat 
manure. This may be due to lower weight of fruit 
produced with the application of goat manure 50% + urea  
50% than goat manure 100%. This result is similar to 
those of Nair and Peter (1990), who also found that 
application of both organic (FYM 15 MT/ ha) and 
inorganic fertilizers (175 Kg N per ha) increased fruit 
yield. 
 
 
COST BENEFIT RATIO 
 
Financial analysis (Table-3) revealed that FYM 50 % + 
urea 50% was found to be superior over other treatments 
with regard to net profit and cost:benefit (C:B) ratio 
(4.256) followed by goat manure 100% (3.528) and goat 
manure 50% + urea 50% (3.125). The lowest CB ratio 
was found with vermicompost 100% (0.872). The least 
C:B ratio with the application of vermicompost 100% is 
due to highest price of vermicompost among all organic 
manures used in the experiment. 
 
 
CONCLUSION 
 
The present study showed that the application of FYM 
50% + urea 50% resulted in the highest vegetative 
growth, yield and C:B ratio. The application of 
vermicompost, lone or in 50% combination with urea 
produced lower yield with lower C:B ratio. Thus, from this 
study it may be concluded that in subtropics, urea (a 
chemical fertilizer) can be replaced  by farm yard manure 

to fulfill half dose of nitrogen for obtaining better yield of 
sweet pepper and higher net profit as well. 
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