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ABSTRACT: The influence of nitrogen and potassium levels on chillies (Capsicum annuum L.) was 
evaluated at Dargai Malakand, Pakistan during the year 2010-11. Plants from nursery were transplanted 
on ridges in the field with recommended row to row and plant to plant spacing of 60 cm and 30 cm 
respectively. Different levels of nitrogen (0, 60, 120 and 180 kg ha

-1
) and potassium (0, 30, 40 and 50 kg 

ha
-1

) were investigated. Nitrogen levels showed significant effect on all growth and yield parameters. 
Nitrogen application at the rate of 180 kg ha

-1
 significantly affected plant height (68.3 cm), number of 

leaves plant
-1

 (294), number of branches plant
-1

 (18.3), stem thickness (2.43 cm), fruits plant
-1

 (59.4), 
fruit length (6.83 cm), seeds fruit

-1
 (152) and yield (8.803 tons ha

-1
). The maximum number of fruits plant

-

1
 (47.7), fruit length (5.76 cm), seeds fruit

-1
 (109) and higher yield (7.102 tons ha

-1
) were recorded with 

50 kg K ha
-1

 which was statistically at par with 40 kg K ha
-1

 except for fruit length. Application of 180-40 
kg N-K2O ha

-1 
are recommended for better growth and yield of chillies under the agro-climatic conditions 

of Dargai, Malakand Pakistan. 
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INTRODUCTION 
 

 Chillies (Capsicum annuum L.) belong to the family Solanaceae. Cultivated chillies are of American origin and 
have been discovered in the pre-historic remains of Peru. Chilli is the third important crop of family Solanaceae 
after tomato and potato (Naz, 2006). Chilies have been cultivated on a large scale as a cash crop in Pakistan, 
occupying the leading area after onion and potato. The total area under chillies cultivation in Pakistan was 73800 
hectares with total production of 187700 tonnes, out of which the Khyber Pakhtunkhwa contributed 749 tonnes 
from an area of 629 hectares during the year 2008-2009 (MINFAL, 2008-2009). Chillies grow best on a well 
drained, silt or clay loam soil. The yield of Chillies depends on adequate supply of the essential nutrients (Alabi, 
2006) and (Peck and MacDonald, 1975). The mineral nutrients, N, P and K are known to affect growth and yield of 
the capsicums. Stroehlein and Oebker, (1979) reported that N applications to chili peppers showed a significant 
increase on plant growth characteristics, color and nutrient content of leaves and yield. Locassio (1981) reported 
that yield in pepper increased with increase in nitrogen (N) level but excessive N application may also decrease the 
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yield (Batal and Smittle, 1981). The overall effect would depend on the available N in the soil, in addition to the 
amount of nitrogen that is applied (Payero and Bhangoo, 1990). It is well established that N influences the growth 
and development of pepper grown for its fruit (Mavengahama, 2003). Improved nitrogen management can be 
achieved by matching nitrogen supply with crop need and selecting appropriate nitrogen level to minimize nitrate 
nitrogen accumulation in soil at times, when the leaching potential is high (Papendick, 1987). In severe cases of 
excess nitrogen, leaves developed necrotic lesions followed by defoliation (Russo, 1991; Hartz, 1993). It is evident 
from literature, that potash affects mostly the quality of fruits and vegetables. Potassium is one of the three major 
nutrients (N, P and K) needed for plant growth. Potassium plays a main role in plant metabolism such as 
photosynthesis, translocation of photosynthesis, water relation as well as enzyme activation. Although, potassium 
is not a constituent of any plant structures or compounds, but it plays a part in many important regulatory roles in 
the plant, i.e. osmo-regulation process, regulation of plant stomata and water use, translocation of sugars and 
formation of carbohydrates, energy status of the plant, the regulation of enzyme activities, protein synthesis and 
many other processes needed to sustain plant growth and reproduction (Hsiao and Lauchli, 1986). It is a highly 
mobile element in the plant and has a specific phenomenon, it is called luxury consumption. In addition, it plays a 
very important role in plant tolerance of biotic and abiotic stresses (Marschner, 1995). Potassium is also known as 
the quality nutrient because of its important effects on quality factors (Imas and Bansal, 1999 and Lester, 2006). 
With the exception of nitrogen, potassium is required by plants in much greater amounts than all the other soil-
supplied nutrients (Tisdale, 1985). 
 Therefore, this experiment was designed to find a proper level of nitrogen and potassium for growth and yield 
of chillies (Capsicum annuum. L) under the agro-climatic conditions of Dargai, Malakand. 

 
MATERIALS AND METHODS 

 
 The study on the influence of nitrogen and potassium on growth and yield of chillies (Capsicum annuum L.) 
was conducted at Agriculture Extension Department, Dargai Malakand, Pakistan during summer 2010-11. The 
experiment was laid out in Randomized Complete Block Design (RCBD) with two factors (nitrogen and potassium) 
and was replicated four times. Nitrogen was applied at the rate of 0, 60, 120 and 180 kg ha

-1
 whereas the levels of 

potassium were 0, 30, 40 and 50 kg ha
-1

. Soil was ploughed up thoroughly and then leveled through rotavator. 
Ridges were made manually at proper height and recommended spacing of 60 cm between ridges and 30 cm 
between plants were maintained. Before the application of fertilizers, soil samples were obtained from five different 
location of the field at a depth of 14-20 cm for chemical analysis. The mean Organic matter and mineral nutrients 
indicated organic matter (0.75%), nitrogen (0.095), phosphorus (6.5 mg kg

-1
), potassium (82.5 mg kg

-1
) and soil pH 

(7.8). Full dose of phosphorus and four doses of potassium (i.e. 0, 30, 40 and 50 kg ha
-1

) were incorporated into 
the soil at the time of transplanting of seedling, whereas, nitrogen was applied in two splits i.e. half at transplanting 
and the remaining half after 30 days of transplanting. Di-Ammonium Phosphate (DAP) fertilizer (46% P2O5 and 18% 
N) was used as a source of phosphorous and nitrogen, whereas, the remaining N dose was given as from urea (N 
46%). Murate of potash (KCl 60%) was used as a source of potassium. The seedlings of about equal height and 
vigor were transplanted on the ridges made at 60 cm. The field was irrigated soon after transplantation and 
subsequent irrigations were done when required, based on visual observation. All the standard cultural practices 
i.e. hoeing, weeding etc were performed regularly. The data were analyzed using MSTAT C software and the 
significant means were separated by using LSD at 0.05 probability levels (Steel and Torrie, 1980). 

 
RESULTS AND DISCUSSION 

 
Plant Height (cm) 
 The mean plant height increased from the minimum (44.5) cm in control to 51.8, 60.1 and 68.3 cm with 
increasing N levels to 60, 120 and 180 kg h

-1
 respectively. The influence of potash levels and its interaction with 

nitrogen was, however non significant (Table 1). Plant height is a function of genetic as well as environmental 
conditions. Since nitrogen increase the vegetative growth of the plants (Baloch, 2008), thus it increased with 
incremental increase in nitrogen. Hassan (1995) observed no significant increase in plant height of chilies with 
increasing potash levels, which supports these findings. 
 
Number of Leaves Plant

-1
 

 The number of leaves plant
-1

 was significantly affected by nitrogen levels but the influence of potash levels or 
nitrogen x potash interaction was non-significant (P ≤ 0.05). The highest level of nitrogen (180 kg N ha

-1
) resulted in 
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the maximum number leaves plant
-1

 (294) as compared to the minimum (201) in control (Table 1). Mineral nutrients 
had a good effect on growth of red chillies. As nitrogen is an essential part of chlorophyll, helps in protein synthesis. 
Increase in leaves plant

-1
 may be due to sufficient amount of nitrogen provided an ideal environment and balanced 

nutrition to plants, which increased number of leaves. Leaves have direct relation with number of branches. Plants 
having more branches gave more leave and vice versa. The results are to some extent in agreement with the 
findings of Roychaudhury, (1990) who obtained maximum number of leaves plant

-1
 with increasing nitrogen 

application. In term of potassium, leaves plant
-1

 ranged from 240 to 242. 
 
Stem Thickness (cm) 
 Data regarding stem thickness (cm) as affected by nitrogen and potassium levels are given in Table 1. 
Analysis of variance reflected that levels of nitrogen had significantly (P ≤ 0.05) affected the stem thickness but 
potassium had no significant affect on stem thickness. Interaction was found not significant. The mean data 
showed that nitrogen at the rate of 180 kg ha

-1
 resulted in the maximum stem thickness (2.43 cm) as compared to 

control plots (1.43 cm). Stem thickness increased as a result of higher N dose, it might be attributed to the positive 
effect of nitrogen on vegetative growth of plants. Our results are in accordance with the findings of Sundstrom 
(1984), who reported that increasing N application rate, increased stem thickness on tabasco pepper in linear 
passion. 
 
Number of Branches Plant

-1
 

 The number of branches plant
-1

 were significantly (P ≤ 0.05) affected by nitrogen while potassium effect was 
not significant. The interactive effect of both was also not significant. The maximum number of branches plant

-1
 

(18.3) were recorded from the highest N dose (180 kg ha
-1

) , followed nitrogen applied @ 120 kg ha
-1

 (14.4), while 
the lowest (8.49) was recorded in control treatment (Table 1). Nitrogen has a significant effect on number of 
branches plant

-1
 as it activates vegetative growth. These results agree with the findings of Manchanda and Singh 

(1991). Similarly, a linear increase in the number of branches plant-1 in chillies with increase in nitrogen levels was 
also noticed by Khan and Suryanarayana (1977). They conclude that branches plant

-1
 increasing with increasing 

nitrogen rate. Number of branches plant
-1

 ranged from 12.9 to 13.2 in case of potassium. 
 

Table 1. Plant height, leaves plant
-1

, stem thickness and branches plant
-1

 of chillies as affected by different N and K levels 
Treatments Plant Height (cm) Leaves plant

-1
 Stem thickness (cm) Branches plant

-1
 

N Levels 
0 44.5d 201d 1.43d 8.49d 
60 51.8c 225c 1.73c 10.7c 
120 60.1b 244b 2.07b 14.4b 
180 68.3a 294a 2.43a 18.3a 
LSD value at P < 0.05 1.0238 3.9865 0.0652 0.5484 
K Levels  
00 55.8 240 1.87 13.00 
30 56.3 241 1.92 12.9 
40 56.1 241 1.93 12.9 
50 56.4 242 1.94 13.2 
LSD value at P < 0.05 Ns Ns Ns Ns 
N x K Ns Ns Ns Ns 

 
Number of Fruits Plant

-1
 

 The number of fruit plant
-1

 were significantly (P ≤ 0.05) affected by nitrogen and potassium (Table-2). The 
mean analysis shows that maximum number of fruits plant

-1
 (59.4) were recorded when nitrogen was applied @ 

180 kg ha
-1

, followed by 120 kg N ha
-1

 (52.5) and minimum (31.9) was recorded from control plots. Potassium 
levels also influenced the number of fruit per plant with the (47.7)  recorded from plots that received 50 kg K ha

-1
 

which was statistically at par with 40 kg K ha
-1

 (47.5), while the minimum number of fruits plant
-1

 (44.7) were 
recorded from control plots. The highest number of fruits plant

-1
 might be due to vigor of plant and more number of 

leaves plant
-1

. The results are in agreement with those of Roychaudhury (1990), who reported that the number of 
fruit plant

-1
 increased with increasing nitrogen application. 

 
Fruit Length (cm) 
 The fruit length was significantly affected by the levels of nitrogen and potassium (P ≤ 0.05). The highest mean 
fruit length (6.83 cm) was recorded from highest dose (180 kg ha

-1
) of nitrogen, followed by second highest (120 kg 

N ha
-1

) (5.93 cm), while minimum (4.62 cm) was recorded in fruit from control plots. The results are to some extent 
in agreement with Lal and Pundrik (1971) who observed an improvement in fruit size with increasing nitrogen 
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application. In case of potassium, highest fruit length (5.76 cm) was recorded from highest (50 kg K ha
-1

), which 
was followed by (5.71 cm) (40 kg K ha

-1
) while least fruit length (5.5 cm) was recorded from control plots (Table 2). 

The obtained results might be due to the role of potassium in fruit quality, where it is known as the quality nutrient 
because of its important effects on fruit quality parameters (Imas and Bansal, 1999 and Lester , 2006). 
 
Seed Fruit

-1
 

 The number of seed fruit
-1

 is depicted in Table-2. Perusal of data showed that number of seeds fruit
-1

 was 
significantly (P ≤ 0.05) affected by nitrogen and potassium but their interaction was not significant. Highest number 
of seeds fruit

-1
 (152) was recorded where nitrogen was applied at the rate of 180 kg ha

-1
 which was followed by 

(121) with 120 kg N ha
-1

 while minimum (65.7) was recorded from control plots. The increase in number of seeds 
fruit

-1
 might be attributed to increase in fruit length with an optimum dose of nitrogen. The results are up to some 

extent in agreement with the findings of Subhani (1990) who obtained maximum number of seeds fruit
-1

 when the 
highest rate of nitrogen and potassium were applied. In context of potassium, highest seeds fruit

-1
 (109) were 

recorded from 50 kg K ha
-1

 which was statistically at par with 40 kg K ha
-1

 (107.99) and 30 kg K ha
-1

 (107.88) while 
minimum seed fruit

-1
 (105) were recorded from plots having no potassium. 

 
Yield (Tons ha

-1
) 

 The yield of chillies was significantly (P ≤ 0.05) affected by nitrogen and potassium but their interaction was not 
significant. The highest yield (8.803 tons ha

-1
) was obtained from 180 kg N ha

-1
 which was followed by (7.813 tons 

ha
-1

) 120 kg N ha
-1

, while minimum (5.296 tons ha
-1

) was recorded from control plots. The results are in close 
conformity with the findings of Kulvinder  (1990) who found that highest nitrogen rates resulted in maximum yield. 
In case of potassium highest yield (7.102 tons ha

-1
) was obtained from 50 kg K ha

-1
 which was statistically at par 

with 40 kg K ha
-1

 (7.099 tons ha
-1

), while the minimum was obtained from control plot (6.893 tons ha
-1

) (Table 2). 
Also, the results are in harmony with those obtained by Padem and Ocal (1999) who demonstrated that increasing 
K-humate application dose led to a significant increase in fruit weight and total yield. 
 

Table 2. Fruits plant
-1

, fruit length, seeds fruit
-1

 and yield tons ha
-1

 of chillies as affected by different N and K levels 

 
 
 
 
 
 
 
 
 
 
 
 

 
CONCLUSIONS 

 
 It is concluded from the experiment that application of 180 kg nitrogen and 50 kg potassium ha

-1
 have shown 

best results for growth and production of chillies. 
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