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Abstract. An effect of nitrogen (N) in presence and absence of phosphorus (P) and potassium (K) on
growth and yield characteristics of chilli (Capsicum annum L.) was studied at Coastal Agricultural Research
Station, Southern Zone Agricultural Research Centre, PARC, Karachi, during 2008-2009. The crop under
investigation was fertilized with a total of six treatments i.e. 90-0-0, 90-60-75, 0-60-75, 120-0-0, 120-90-
105 and 0-90-105 kg/ha of NPK. The analyses of data revealed that it was possible to harvest a satisfactory
crop yield without addition of P or K, but it would not be possible to get desired crop yields without appli-
cation of N, because an adverse effect on fruit yield was noted in absence of N. On the other hand stoppage
of P and K did not show any economically adverse effects. However, combined application of NPK
positively enhanced growth and yield characters. It was concluded that N in presence of P and K (120-
90-105 kg/ha) proved best for better production of chilli var. Malir local under agro climatic conditions

of Malir district, Sindh.
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Introduction

Chilli (Capsicum anrmum L.) belongs to the family Solanaceae.
Chilli has a wide range of cultivation, being grown
under both tropical and subtropical conditions (Malik,
1994). In Pakistan chilli is grown on an area of 38.4
thousand hectares with production of 90.4 thousand
tonnes, with an average yield of 1.7 tonnes per hectare
with 1.5% share in the GDP. Sindh is the major producer
of chilli (70%) followed by Punjab (25%) and remaining
5% is produced by Balochistan and NWFP provinces
(Mahmood et al., 2002). Chilli is not only an important
ingredient in food but is also used for essence production.
It is used in foods for pungency and red colour while,
it also contributes in part to the flavour of ginger ales.
Chilli is an excellent source of vitamins A, B, C, E, P
and high in antioxidants. Pakistan earned Rs.1.127
billion during 2003-2004 by exporting red chilli powder,
whereas, export earnings from all fruits were Rs. 5.912
billion during the same period. This reveals the potential
of this non-staple crop. There are various factors
responsible for the low yield of chilli in Sindh province
as compared to other advanced agricultural countries
of the world. Among them one of the most important
cause is the under dosage of major essential nutrients
such as N, P and K in the cultivating soils.
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Crops respond differently to different fertilizer elements,
and proper fertilizer management for a plant species is
important for increasing yield and quality. Nitrogen,
phosphorus and potassium are the three major nutrients,
which individually and/or together maintain growth,
yield and quality of plants (Kodali, 2006). Nitrogen is
involved in chlorophyll formation and it influences
stomatal conductance and photosynthetic efficiency
(Ivonyi et al., 1997). Phosphorus stimulates root deve-
lopment and promotes flower formation and fruit
production (Malik et al., 2006). Particularly, it is consi-
dered essential for seed formation. It hastens maturity
of crops grown on soils low in phosphorus. Phosphorus
indirectly promotes plant growth and absorption of
K as well as other nutrients (McKenzie et al., 2002).
Potassium plays catalytic role in the plant rather than
becoming an integral part of plant components (Malvi,
2011). It regulates the permeability of cell walls and
activities of various mineral elements as well as
neutralizes physiologically important organic acids
(Britto and Kronzucker, 2008). Plants with an inadequate
supply of K show poor fruit or seed formation (Bartall
and Pressman, 1996), yellowing of the leaves, poor
growth, and low resistance to coldness and drought
(Asgharipour and Heidari, 2011). A sufficient supply
of K promotes N uptake efficiency of plants due to its
stimulant effect on plant growth (Malik ef al., 1989).
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In earlier work, conducted by Naeem et al. (2002)
reported that different doses of NPK were significantly
different for days to flowering, fruit characters and
total yield in chilli. Vadhana (2003) revealed that the
maximum number of fruits per plant (78.73/plant),
highest green chilli yield (175.43 g/plant) and higher
fruit yield (5957 kg/ha) was recorded in the higher
fertilizer level (250:125:125 NPK kg/ha) than fertilizer
level (150:75:75 NPK kg/ha).The results obtained by
Miano et al. (2004) regarding effect of different doses
of N and KO on chilli indicated that application of
120 kg/ha N and 125 kg/ha of K,O proved best for
vigorous growth and fruit yield than all other treatments.
In a field trial, Baloch et al. (2004) found NPK level
of 83-78-73 kg/ha highly significant on the growth,
yield and yield components of chilli describing the
importance of balanced supply of nutrients. The results
obtained by Ramakrishna and Palled (2005) revealed
that fruit yield and total dry matter production of chilli
was significantly higher with the application of 150:75:
75 kg/ha of N, P,Os and K,O (2:1:1) over other fertilizer
levels. Din ef al. (2007) reported that NPK levels of
120-90-60 kg/ha significantly performed better with
growth, marketable yields and head yield of cabbage.
Jilani et al. (2008) reported that nitrogen application at
100 kg/ha produced significantly maximum survival
percentage, fruit characters and yield per hectare in
brinjal. While, Yahaya (2008) reported that productivity
in chilli pepper could be enhanced with efficient ferti-
lization. The non-significant response exhibited by some
parameters could be due to their inherent character that
is genetically controlled rather than being influenced
by management (Ahmad et al., 2009). Keeping in view
the importance of fertilizer management, it is necessary
to educate our farmers regarding balanced use of
fertilizers. The present experiment was conducted to
evaluate the growth and yield characteristics of chilli
as affected by nitrogen in presence and absence of
phosphorus and potassium under agro-climatic condi-
tions of Malir district, Karachi, Pakistan.

Materials and Methods

The experiment was conducted to find out the optimum
dose of N, P and K and to evaluate the impact of nitrogen
in presence and absence of phosphorus and potassium
on the growth and yield characteristics of chilli during
2008-2009. Seed of Malir local variety was sown in
well-prepared and manured plot in the experimental
field of Coastal Agricultural Research Station, Southern
Zone Agricultural Research Centre, PARC, Karachi.
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Germination was found satisfactory. The experiment
was laid out in RCBD replicated four times maintaining
plot size of 2.5 m x 3 m for all treatments. The NPK
treatments tested during the study were comprised of
T1 90-00-00, T2 90-60-75, T3 00-60-75, T4 120-00-
00, T5 120-90-105 and T6 00-90-105 NPK kg/ha. At
least six weeks old seedlings were transplanted in main
field on both sides of ridges with plant to plant and row
to row distance of 60 cm. Before transplanting the
seedlings, land was prepared and at that time all P and
K fertilizers along with half dose of N were added and
mixed well in the soil before irrigating the ridges for
transplanting. The remaining N was applied subsequently
in three equal doses at 15, 30 and 45 days after planting
(DAP) due to the light texture of the soil. Nitrogen was
applied in the form of Urea (46% N), while phosphorus
and potassium were used in the form of single super
phosphate (18% P»Os) and potassium sulphate (50%
K,0), respectively to get the required doses according
to recommended treatments schedule. All the cultural
operations like weeding, hoeing and irrigation were
carried out uniformly in all the treatments as and when
needed for better growth and development of the crop.

Soil analysis. The composite soil samples from experi-
mental site were taken at two depths (0-15 and 15-30 cm).
These samples were air-dried, ground, sieved and then
analyzed for various physical and chemical charac-
teristics of soil. The soil texture was determined with
hydrometer as per method described by Bouyoucos
(1962) and pH in soil water suspension (1:5) was
determined with glass electrode pH meter (SP-34 Suntex)
by Richards (1954). EC was determined with digital
(HI-8333) conductivity meter (Kanwar and Chopra,
1959). Organic matter was determined by Walkely and
Black procedure as suggested by Jackson (1958).
Nitrogen was determined by Macro-Kjeldahl method
(Paul and Berry, 1921). Available phosphorus was
determined by the method described by Soltanpur and
Schwabe (1977) and potassium by AB-DTPA method
as suggested by Soltanpur and Schwabe (1985).

Data collection and statistical analysis. Five plants
in each bed were selected at random and labeled for
recording observations on germination percentage (%),
plant height (cm), number of branches/plant, days to
flowering, days to fruiting, fruits/plant, fruit diameter
(cm), fruit length (cm), fruit weight/plant (g) and total
fruit yield (kg/ha) during the growth and after harvest
of the crop. The data thus collected were subjected to
statistical analysis to analyze the treatments variance.
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L.S.D test was also applied to observe the statistical
differences according to the method developed by
Gomez and Gomez (1984).

Results and Discussion

Physico-chemical characteristics of experimental
site. Physical as well as chemical characteristics data
of the experimental area soil is presented in Table 1.
The data revealed that the soil was sandy clay loam in
texture, low in organic matter content (%), deficient in
nitrogen and phosphorus but contained sufficient amount
of available potassium. The pH of the surface and sub
soil layers was of 7.5 and 7.7, respectively.

Table 1. Physico-chemical analyses of soil of the
experimental field

Soil characteristics Depth (cm)
0-15 15-30

EC (dS/m) 4.73 1.92

pH 7.5 7.7

O.M (%) 0.619 0.222

N (%) 0.030 0.011

P (ppm) 4.0 1.9

K (ppm) 100 110

Texture Sandy clay Sandy clay
loam loam

Data regarding the effect of nitrogen in presence and
absence of P and K on the growth and yield character-
istics of chilli as recorded are given:

Plant height (cm). Mean plant height (75.4 cm) was
significantly greater in the plots fertilized with 120-90-
105 NPK kg/ha, followed by 120-0-0 and 90-0-0 NPK
kg/ha with mean plant height of 73.53 cm and 71.66
cm, respectively (Table 2). The plots treated with 0-60-
75 NPK kg/ha had shorter plants (64.66 cm) as compared
to plots where N was applied alone (90-0-0) or N was
applied with P and K 90-60-75 kg/ha. The height of
chilli plants progressively increased from 64.66 cm up
to 75.64 cm as crop received increasing fertilizer dose.
The minimum plant height might be due to the
unavailability of essential nutrients required by the
plants for their proper growth. On the other hand
increasing plant height with N was probably because
of the role of N in cell division and cell enlargement,
which ultimately affected the vegetative growth
particularly height of the plant. These results resemble
with that of Olanrewaju and Showemino (2003) who
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found an improvement in plant height with increasing
nitrogen application.

Number of branches/plant. Comparatively more
number of branches (3.42) recorded when N, P and K
were applied at the rate of 120-60-105 NPK kg/ha. The
results further demonstrated that with the combination
of NPK levels, an increase in number of branches was
observed. While, minimum number of branches (2.52)
were obtained in plots which received P and K only at
the rate of 00-60-75 NPK kg/ha. Earlier studies
conducted regarding effect of nitrogen state that it has
significant effect on the vegetative growth which
ultimately results in an increase in number of branches
per plant (Sajid ef al., 2001; Singh et al., 1999). The
results are in support with the findings of Suresh (2000)
who concluded that combined application of 100:50:75
N, P,0Os and K,O kg/ha produced significantly higher
number of branches/plant over other fertilizer levels.

Days to flowering. Data on days to flowering showed
that minimum days to flowering (48.66 days) were
recorded in plots where fertilizer level was at 120-60-
105 NPK kg/ha, followed by (50.00 days) at fertilizer
level of 00-90-105 NPK kg/ha, while maximum days
to flowering (53.33 days) were recorded where N was
applied without P and K at the rate of 90-00-00 NPK
kg/ha. This might be due to the fact that high doses of
nitrogen delayed flowering and enhanced vegetative
growth in early stages while, phosphorus helps in
flowering. Similarly Satpal and Saimbhi (2003) observed
that nitrogen significantly affected flowering in two
brinjal hybrids. Phosphorus enhances flowering and
fruiting and an early flowering was observed where
nitrogen was less and phosphorus was greater, as more
nitrogen applied alone delayed flowering.

Table 2. Growth characteristics of chilli (Capsicum
annum, L.) as affected by N in presence and absence
of Pand K

Treatment Plant  Branches/ Days Days
NPK height plant to to
(kg/ha) (cm) flowering  fruiting
T1 90-00-00 71.66 290 52.62 6.30
T2 90-60-75 69.20  3.08 50.33 8.24
T3 00-60-75 64.66  2.52 51.33 5.93
T4 120-00-00  73.53  3.35 53.33 8.71
T5120-90-105 75.64 3.42 48.66 9.25
T6 00-90-105  66.00  2.62 50.00 7.56
LSD (P<0.05) 2.02 0.22 1.33 0.14
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Days to fruiting. The data regarding days to fruiting
has been presented in Table 2. It indicates that the plants
received fertilizer at the rate of 120-90-105 NPK kg/ha
took maximum (9.25) days to fruiting, followed by
(8.71) days to fruiting where only N was applied at the
rate of 120-00-00 NPK kg/ha, while minimum days
(5.93) were taken by the plants fertilized with a dose
of 00-60-75 NPK kg/ha. This is because of nitrogen as
the application of nitrogen delays flowering that results
in delayed fruiting. Due to high nitrogen the days to
flowering and days to fruiting were delayed. These
results are in close conformity to those of Sutagundi
(2000) who reported that early fruiting (43.66 days)
was recorded in plants received FYM (10 t/ha) as
compared to NPK 100:50:50 kg/ha for the same
parameter (43.75 days) in chilli.

Number of fruits/plant. The plots which had received
NPK (120-90-105 kg/ha) had maximum number of
fruits (111.62) /plant, followed by 120-0-0 NPK levels
(99.65) fruits/plant (Table 3). While, the least number
of fruits/plant (60.66) were obtained under 0-60-75
NPK levels. From the data presented in Table 3, it is
clear that the combination of nutrients i.e., 120-90-105
NPK kg/ha gave significantly higher number of fruits
(111.62) with greater weight/plant (381.82 g) under
agro climatic conditions of Malir. It might be due to
the effect of nitrogen in presence of phosphorus and
potassium applied in sufficient and balanced amount
that increased vegetative and overall growth of plants;
this might increase number of fruits/plant. These results
agree with the findings of Akanbi ef al. (2010) who
obtained maximum fruits/plant when nitrogen was
applied along with phosphorus and potassium.

Table 3. Yield characteristics of chilli (Capsicum
annum, L.) as affected by N in presence and absence
of Pand K

Treatment No. of Fruit Fruit Days  Fruit
NPK fruits/ diameter length to yield
(kg/ha) plant  (cm) (cm)  fruiting (kg/ha)
T190-00-00  71.96 3.33 7.56  191.98 5620.66
T2 90-60-75  82.63 3.43 824 21995 574333
T3 00-60-75  60.66 3.00 593 17633 5255.22
T4 120-00-00 99.36  3.66 8.71 230.30 7386.33
T5 120-90-105 111.62 3.86 9.25 381.82 7679.66
T6 00-90-105 62.10 3.16 6.30 185.20 5310.33
LSD (P<0.05) 4.65 0.66 1.02  6.55 312.03
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Fruit diameter (cm). Mean fruit diameter was signifi-
cantly greater (3.86 cm) in the plots fertilized with 120-
90-105 NPK kg/ha, followed by 120-0-0 and 90-60-75
NPK kg/ha with mean fruit diameter of 3.66 cm and
3.43 cm, respectively. The plots treated with 00-60-75
NPK kg/ha had fruit diameter of 3.00 cm. The minimum
fruit diameter might be due to the unavailability of
essential nutrients required by the plants for their proper
growth. An improvement in fruit diameter under
balanced amount of nitrogen along with phosphorus
and potassium elements was mainly linked with better
plant growth that caused healthier fruits with better
diameter. These results are in agreement with the results
of Islam et al. (2008), who observed that application
of higher amount of nutrients increased vigorous plant
growth, number and size of capsule as compared to
farmers’ practice who apply little or no fertilizer.

Fruit length (cm). The data with regard to the effect
of N in presence and absence of P and K on size of the
fruit has been expressed as length in cm. The effect of
NPK on this parameter was found positive. The size of
fruit harvested/picked from plots where NPK was
applied with 120-90-105 kg/ha was larger (9.25 cm) in
length as compared to those where N was applied alone
at the rate of 90-0-0 NPK kg/ha had fruits of 6.30 cm
in length. However, fruits obtained from the plots
received P and K alone in absence of N with 0-60-75
NPK kg/ha had minimum length (5.93 cm). These results
are in line with that of Yahaya (2008), who observed
improvement in fruit size in response of balanced amount
of fertilizers. It means that recommended fertilization
would affect the fruit size and other growth parameters
as well.

Fruit weight/plant (g). Yield in terms of weight of
fruits/plant has been presented in Table 3. The maximum
yield (381.82 g/plant) was harvested from the plots
which had received nitrogen 120 kg/ha with phosphorus
and potassium at 90 and 105 kg/ha (T5) followed by
120-0-0 NPK levels (T4), where N was applied alone
having 230.30 g of fruits/plant. The weight of fruits
(219.95 g) harvested from plots treated with NPK with
90-60-75 kg/ha ranked at third. While, the least fruit
weight (176.33 g/plant) was obtained from plots which
were fertilized with P and K in absence of N (0-60-75
kg/ha). The combined application of P and K showed
antagonistic effects on vegetative growth. P and K
without N probably created nutrient imbalance, which
resulted in an antagonistic effect on vegetative growth.
Malawadi et al. (2004) reported that the application of
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FYM at 10 t/ha along with major nutrients (100:50:50
NPK kg/ha) recorded higher fruit weight and 100 fruit
weight in chilli crop.

Total yield (kg/ha). The results exhibited that the
maximum fruit yield (7679.66 kg) was obtained where
nitrogen was applied along with phosphorus and
potassium with a dose of 120-90-60 kg/ha (T5), followed
by 120-0-0 kg NPK levels (7386.33 kg). While, the
least fruit yield (5255.66 kg) was obtained under 0-60-
75 kg/ha NPK levels. The high yield might be due to
high nitrogen, phosphorus and potassium rates. Nitrogen
helps in vegetative growth, due to which branches
increased and if there are more branches there may be
more fruits and in turn yield will be high. Phosphorus
along with nitrogen and potash also helps in improving
fruit quality and enhancing flowering due to which yield
is increased. These results are in agreement with the
findings of Naeem et al. (2002), who reported that
different dozes of NPK behaved significantly different
for total yield. Likewise, Jilani et al. (2008) reported
that N application at 100 kg/ha significantly increased
brinjal yield. It is concluded from the study that fertilizers
level of 120-90-75 NPK kg/ha had significantly affected
the yield and growth characteristics of chilli. The above
level of fertilizers had positive effect on most of the
parameters therefore, yield was increased significantly.

Conclusion

The combined application of NPK fertilizers positively
affected growth and yield characteristics of chilli as
compared to nitrogen applied alone. It was concluded
that, N in presence of P and K with 120-90-105 kg/ha
proved best for better production of chilli var. Malir
Local under agro climatic conditions of Malir district,
Sindh, Pakistan.
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