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ABSTRACT

A field experiment was conducted during the summer season of 2017 at the research farm of the National Agri-
cultural Science and Technology University, Kandahar, Afghanistan to evaluate the effect of foliar application of
nitrogen on growth, productivity and economics of sunflower (Helianthus annuus L.). Treatments 12 were laid out
in a randomized block design with 3 replications on the sandy clay loam soil. The treatment of 50 kg N as basal +
1.5% urea foliar spray at 20 and 40 days after sowing (DAS) resulted in the highest seed yield (2,461 kg/ha), maxi-
mum cost of cultivation (54,800 AFN /ha), higher gross return (148,516 AFN/ha), maximum net returns (93,716
AFN/ha) and higher benefit: cost (2.71) ratio. However, this treatment was found significantly at par where 50 kg
N/ha was applied basal, followed by a 1.5% foliar spray either at 20 or 40 days after sowing (DAS). Thus, a foliar
spray of 1.5% N, either at 20 or 40 DAS along with 50 kg N/ha resulted in higher productivity and economics in
sunflower under the semi-arid conditions of Afghanistan.
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Sunflower is the world’s fourth largest oilseed crop and
is a major source of vegetable oil owing to its nutritive
value. Besides high oil content (45–50%), its cake is rich
in protein (40–45%) and has high demand as cattle and
poultry feed (Azouz and Selim, 2007). The seeds are con-
sumed as food and the dried stalk as fuel (Harter et al.,
2004). In addition to this, several medicinal uses of sun-
flower oil for pulmonary afflictions have also been re-
ported (Kunduraci et al., 2010). Sunflower is sown in
warm to moderate semi-arid climatic regions of the world
(Farid et al., 2000). The agro-climatic conditions of Af-
ghanistan are very favourable for sunflower cultivation in
spring or summer season through intensification of the ex-
isting cropping systems. Amidst the huge demand of veg-
etable oils (0.498 million tonnes), sunflower is cultivated
on 170 ha area, with an annual production and productiv-
ity of 230 tonnes and 1,300 kg/ha, respectively, in Af-
ghanistan. The present productivity is very less as com-
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pared to the world’s average of 1,850 kg/ha. Sunflower,
being rich in oil content, can offer a solution to the short-
age of edible oil in Afghanistan, if the present yield level
and total production are enhanced.The low productivity of
sunflower in Afghanistan is mainly associated with poor
soil fertility, lack of advanced production technology and
poor input management. Soil-fertility improvement
through chemical fertilization becomes very important, but
again, the low fertilizer-use efficiency is a major concern.
Thus real-time nitrogen (N) management as per the crop
demand through foliar spray at different crop-growth
stages can overcome soil-fertility limitation and results in
improvement of sunflower yield (Ullah et al., 2010). The
judicious application of fertilizer by the farmers of Af-
ghanistan, including the foliar application for higher yield
has been suggested, but information on the optimum dose
and application strategy of N foliar spray at appropriate
growth stages in sunflower is meagre in Afghanistan.
Therefore, the present investigation was undertaken to
evaluate the effect of foliar application of N on growth,
productivity and economics of sunflower.

The field experiment was laid out at the research farm
of ANASTU, Kandahar, Afghanistan, during summer sea-
son of 2017. The soil was sandy clay loam, low in oxidiz-
able N (175 kg/ha), medium in 0.5 N NaHCO

3 
-extractable

P (19 kg/ha) and high in 1.0 N NH3OAC4 -exchangeable
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K
2
O (290 kg/ha) with a pH of 8.1. The experiment was

laid out in a randomized block design (RBD) with 3 appli-
cations. The treatments were: control, 25 kg/ha N as basal,
50 kg/ha N as basal, 25 kg/ha N as basal + 12.5 kg at 20
and 40 DAS, 25 kg/ha N as basal + 1.5% urea foliar spray
at 20 DAS, 25 kg/ha N as basal + 1.5% urea foliar spray
at 40 DAS, 25 kg/ha N as basal + 1.5% urea foliar spray
at 20 and 40 DAS, 25 kg/ha N as basal+ 12.5 kg N at 20
DAS + 1.5% foliar spray at 40 DAS, 25 kg/ha N as basal
+ 1.5% urea foliar spray at 20 DAS + 12.5 kg N at 40
DAS, 50 kg/ha N as basal + 1.5% urea foliar spray at 20
DAS, 50 kg/ha N as basal + 1.5% urea foliar spray at 40
DAS and 50 kg/ha N as basal + 1.5% urea foliar spray at
20 and 40 DAS. Sunflower Canadian seed was sown with
recommended spacing 60 cm × 30 cm. Other agronomic
practices like irrigation, weed and insect-pest-disease man-
agement was done as per the requirement and the standard
methodologies.

The yield attributes were recorded from 3 randomly
selected plants from each plot. The head diameter was
measured in two diagonal directions with measure tape.
The seeds were then counted as the average number of
seeds from three randomly selected heads. The total num-
ber of seeds, the number of filled seeds/head were counted
and the mean was recorded as number of filled seeds/head.
The percentage of filled seeds per head was also recorded.
The 1,000-seed weight was recorded and expressed in
gram.The seed yield was adjusted to 12.5% moisture and
converted to hectare basis. For stover yield, the sunflower
plants after harvesting the heads were collected at physi-
ological maturity and sun-dried. The harvest index was
calculated as the ratio of seed yield to biological yield
multiplied by 100. The prevailing costs of several inputs/
practices such as seeds, fertilizers, pesticide, weeding,
land preparation, sowing, irrigation, harvesting, threshing.
were considered for calculating the common cost of culti-
vation of sunflower during 2017. Gross returns were ob-
tained from the seed and straw yield of sunflower was
multiplied with the respective prices of these produces.
The net returns of each treatment was worked out indi-
vidually by deducting the cost of cultivation from the
gross returns and the net benefit: cost ratio (B:C ratio) was
also determined. Data on sunflower crop were subjected to
the analysis of variance (ANOVA) by using MSTATC
software (CIMMYT, Mexico City, Mexico), and the sig-
nificance was tested by the variance ratio (i.e. f-value) at
5% level (Gomez and Gomez, 1984). The standard error
of mean (SEm±) and critical difference (CD) were worked
out for comparing treatment means of each studied vari-
ables of sunflower.

Yield attributes, including head diameter, filled seeds/
ha, seed filling (%) and 1,000-seed weight were signifi-

cantly influenced by foliar application of N (Table 1).
Application of 50 kg N/ha as basal, followed by foliar
application 1.5% N, either at 20 or 40 DAS showed sig-
nificantly higher yield-attributing characters than 50 kg N
as basal. The maximum head diameter was recorded with
50 kg/ha N as basal + 1.5% urea foliar spray at 20 and 40
DAS, which was statistically at par with 50 kg/ha N as
basal + 1.5% urea foliar spray at 20 DAS or at 40 DAS.
Balancing the N application as basal and foliar spray at
optimum plant growth stages improves the yield attributes
of sunflower owing to the availability of N at right stage
and in right amount (Tuncay et al., 2004; Hassanlouee and
Farhad, 2013). The improvement in 1,000-seed weight,
number of filled seeds/head and total number of seeds/
head was noted owing to foliar application of N ( Patil et
al., 2006; Siam et al., 2008).

Significantly higher seed yield, stover yield and higher
harvest index of sunflower were recorded with the appli-
cation of 50 kg N as basal and 1.5% of foliar application
of N at 20 and 40 DAS, followed by 50 kg N as basal +
1.5% of foliar application of urea at 20 DAS and 40 DAS
over the rest of treatments. An increase of 39.4% in seed
yield of sunflower was recorded with 50 kg N as basal,
followed by two foliar sprays over basal alone. Nitrogen
application both as basal, followed by foliar application re-
sulted in more assimilating surface area, dry-matter accu-
mulation and higher yield attributes and also better parti-
tioning from source towards seed formation and higher
carbohydrate assimilation (Shekhawat and Shivay, 2008;
Bakery et al., 2009). Garcia and Hanway (1976) also re-
ported a yield increase of 27–31% when liquid N : P : K
and S fertilizer were sprayed as foliar application due to
readily available N. Nitrogen nutrition alters the cell-wall
structure, with a transitory decrease in elasticity modulus,
followed by a secondary hardening and reduction in the
incidence of plasma membrane-bound reductase activity,
thus increasing the assimilation period by sink (Nelson et
al., 2005).

Highest gross returns were recorded where the treat-
ment included 50 kg N/ha as basal + 1.5% urea foliar
spray at 20 and 40 DAS. It was found statistically at par
with 50 kg N/ha as basal, followed by 1.5% urea foliar
spray either at 20 DAS or at 40 DAS. The gross returns
obtained under 50 kg N/ha as basal + 1.5% urea foliar
spray at 20 and 40 DAS were 47.6% higher than the gross
returns obtained with 50 kg N/ha as basal owing to higher
seed yield (Table 1). Urea as a source of N application
through foliar application is an economic alternative for
sunflower as it is readily available and easily soluble also
(Freser, 2005; Hollis, 2005). The higher net returns and the
benefit: cost ratio were also recorded with the similar
treatment, 50 kg N/ha as basal + 1 spray of 1.5% urea fo-
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liar spray either at 20 and 40 DAS remained at par with it.
The foliar application of 1.5% N along with 50 kg basal
resulted in increase of B:C ratio of sunflower by 40.3%
over 50 kg N as basal. Basal N application along with fo-
liar spray attributed to higher gross returns and net returns
owing to higher grain yield and straw yield, resulting in
higher economic returns (Thavaprakash and Malligwad,
2002; Reddy et al., 2002).

It can be inferred that, an application of 50 kg N/ha
along with 1 foliar spray of 1.5% N either at 20 or 40 DAS
in sunflower results in higher growth, yield and economic
returns in the semi-arid areas of Afghanistan.
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1
, Control; T

2
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3
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4
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5
, 25
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6
, 25 kg/ha N as basal + 1.5% urea foliar spray at 40 DAS; T

7
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9
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