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Abstract

The present study was carried out to assess the growth and yield performance of sunflower under NP fertilizer
levels at oil seed section, agriculture research institute, Tandojam during the year 2012-2013. The experimental laid
out in RCBD (factorial) with net plot size (3 × 4) m (12 m2

various NP treatments i. e. F1 0-0 control, F2=80-40, F3 100-50, F4 150-50, F5 120-50 and 120-75 NP kg ha-1. The
results revealed that all the parameters of sunflower were significantly affected (P<0.05) by different NP levels. The
results further revealed that maximum values for sunflowers traits under study i-e days to 75% maturity (91. 17),
days to 90% maturity (16.1), plant height (184.25 cm), stem girth (6.65 cm), seeds head-1 (116.91), seed index
(90.33 g), yield kg ha-1 (2172), were recorded under treatment F4 i-e (150-50-0), Whereas; minimum values for
various sunflower traits i.e. plant height (123.17 cm), stem girth (4.37 cm), head diameter (6.66 cm), seeds head-1

(850.30) seed index 100 seeds weight and seed yield (1512.70 kg ha-1) in control treatments where no fertilizer was
applied. It was concluded that growth and seed yield also increased at 150-50 NP kg ha-1 and thus recommended
for better performance and yield of sunflower crop.
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Introduction

Pakistan has chronic deficiency in edible oilseed production and is 
the third largest importer of edible oil in the world involving huge 
foreign exchange. Presently indigenous oil seed production is 
estimated 0.78 million tons which meets only 27% of domestic 
requirement, while the remaining 73% is met through imports [1]. For 
the year 2008-2009 (July-March), Pakistan imported 1.29 million tons 
edible oil and spent nearly Rs. 84.6 billion to meet its edible oil 
requirements and thus become the third largest importer of edible oil 
in the world. Nevertheless, the demand for the edible oil is increasing 
steadily over the time while production is stagnant. Thus, Pakistan is 
facing still facing an acute shortage of edible oil [2]. All this 
necessitates more concerted efforts to increase domestic oilseed 
production. Sunflower is one of the major oilseed crops of Pakistan 
grown over an area 1.12 million acres. Sunflower seed contains 
25%-48% oil and 21%-27% protein [3]. Its oil contains high 
percentage of poly-unsaturated fatty acids (60%), accepted largely in 
diet to reduce cholesterol in blood and prevents heart diseases. 
Sunflower oil is quite palatable and contains soluble vitamins A, D, E 
and K. it is used in manufacturing of margarine [4]. Sunflower cake is 
used as cattle feed. The average yield of sunflower is low than the 
potential of the hybrids. Among the various factors appropriate 
fertilizer application plays crucial role to consumer optimum 
sunflower yield oil content [5].

The fertilizer requirement of sunflower varies depending on the 
rainfall received during crop season (sowing to harvest), runoff and 
soil moisture stress parameters [6]. An optimal dose based on a 
suitable soil water balance model would be more efficient compared

with a general fertilizer dose [7]. It is therefore required to derive crop
season moisture stress index based on daily rainfall and runoff and
calibrate optimal fertilizer requirement of sunflower [8]. Multiple
regression models of seed yield through rainfall, runoff and soil
moisture stress index together with fertilizer variables could be
calibrated for both prediction of seed yield and optimization of
fertilizer at varying moisture stress levels [9,10]. Fertilizer treatment
of 100-75 NP kg ha-1 proves to be the most favorable in improving the
oil content of sunflower. Potassium had no effect on plant height but
affected seed and oil yields reported that deficiency of N, P and K
decreased seed yield of hybrid sunflower by 19.4, 15.3 and 22%, 7%
respectively [11]. Also stated that sunflower hybrids respond well to
application of fertilizers and they recorded significant increase in its
seed yield by applying N, P, K in combination [12]. N play an
imperative role in maximization of crop yields and improves the yield
as well as quality of all crops. Additionally, higher rates of N increase
photosynthetic processes, leaf area production, leaf area duration as
well as net assimilation rate. The development of individual leaf area
and total leaf area of crop plant and ultimately contributing towards
higher grain yield [13,14]. Many researchers concluded that N
increases grain yield by affecting the growth and development of
sunflower. Phosphorus (P) is a major requirement for the growth of
sunflower, its deficiency results in stunted growth, purplish
discoloration of leaves [15]. It also affects flowering, fruit formation
and seed production. Flower size is reduced to half its normal size and
fruit head is decreased to one- third [16,17]. Uptake of major nutrients
elements by sunflower has also been reported to be facilitated when P
was applied at the rate of 40 kg ha-1-60 kg ha-1 in the forest zone and
the objectives of the experiment were to evaluate the effect of NP
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fertilizer combinations on growth and yield of Sunflower and to find
out the most suitable NP dose for obtaining higher yield soil
conducted [18].

Materials and Methods
The present study was conducted at oil seed section, agriculture

research institute, Tandojam to assess the growth and yield
performance sunflower under NP fertilizer levels. The experimental
description is as under: In this experiment the experimental design was
Randomized Complete Block Design (RCBD) with three replications
on variety HO    in the plot size of  (3 × 4)  m=12  m2 and 6 treatments
were applied (Figure 1) [19].

All the necessary cultural operations were adopted throughout the 
griming period according to the crop requirements uniformly in all the 
plots till the crop matured. The land was prepared by two cross wise 
dry plantings each followed by clod crushing and leveling to 
eradicated the weeds and equal distribution of irrigation water [20]. 

 
kg ha-1 by single culture hand drill at row spacing of 75 cm. The plant 
to plant distance of 45 cm was maintained in the experimental area. 
Earthening was performed after first irrigation. All the cultural 
practices for crop maintenance were adopted to maintain the 
experiment area [21].

Observations recorded
Days to 75% maturity: When 75% maturity was done the number 

of days was counted from date of sowing till to 75% maturity [22].

Days to 90% maturity: At the time of harvesting, total days from 
date of sowing to 90% maturity were counted.

Plant height (cm):  Plant  height  was  measured  in  centimeters  from 
the base to tip of each selected plant with measuring tape.

Stem  girth (cm): The stem girth was measured by means of 
Vernier Caliper at maturity of the crop in labeled plants in each 
treatment and mean was worked out.

Head diameter (cm):  For recording head diameter, measuring tape 
was used in all replications of each treatment and averages were 
worked out [23].

Seeds head: Mature heads were harvested and the total number 
of seeds was counted as seeds head-1.

Seed index (g): Seed index (100 seeds) from selected plants at 
maturity was obtained randomly and weighted in grams.

Seed yield (kg ha-1): The harvested and cleaned seeds from each 
selected plant and each plot was weighed (g) to obtain yield kg ha-1 

was obtained [24].

Statistical analysis
The data was collected and subjected to statistical analysis to 

analyze the variance in treatment means. LSD (Least Significant 
Difference) test was applied to observe the statistical differences 
within treatments following the method developed [24,25].

Results
The experiment was conducted at Oil Seed Section, Agriculture 

Research Institute, Tandojam to assess the growth and yield 
performance sunflower under NP fertilizer levels [26].

Days to 75% maturity
The results regarding days to 75% maturity of sunflower are 

presented and its Analysis of variance as Appendix-I. The results 
indicated that treatments had highly significant effect on days to 75%
maturity [27]. It was further found that application of 150 kg NP 
ha-1-50 kg NP ha-1 recorded maximum days to 75% maturity (91.17), 
followed by 120 kg NP ha-1-50 kg NP ha-1 (90.72) and 120 kg NP 
ha-1-75 kg NP ha-1 (89.38) respectively. While the lowest (87.88) 75%
days to maturity was observed in control plot where no fertilizer was 
applied (Figure 2) [28].

Figure 2: Effect of NP fertilizer on days to 75% flowering 
of sunflower variety HO  . Note:            -RI             -RII           - RIII

Days to 90% maturity
The results regarding days to 90% maturity of sunflower and its

analysis of variance as Appendix-II. The results indicated that
treatments had highly significant effect on 90% maturity. The results
indicated that application of 150 kg NP ha-1-50 kg NP ha-1 recorded
maximum days to 90% maturity (16.01), followed by 120 kg NP
ha-1-50 kg NP ha-1 (15.36) and 120 kg NP ha-1-75 kg NP ha-1 (15.32)
respectively. While the lowest (14.16) days to 90% maturity was
observed in control plot where no fertilizer was applied (Figure 3)
[29].
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Figure 1: Seeds of sunflower variety HO-1 were drilled at a seed 
Note:        -N         -Prate of 5 kg ha-1.

The seeds of  sunflower variety HO-1  were  drilled  at  a  seed rate of 5
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