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ABSTRACT 

 
Interactive effect of sulphur and nitrogen on productivity of sunflower 
(Helianthus annuus L.) was studied through field experiment executed on 
loamy soil at agronomic research farm, University of Agriculture Faisalabad, 
Pakistan during spring 2012. The experiment was comprised of four levels of 
nitrogen (0, 60, 120, 180 kg/ha) and four levels of sulphur (0, 25, 50, 75 kg/ha) 
laid out in RCBD with factorial arrangement replicated thrice. Maximum achene 
yield (2996 kg/ha) was obtained when sulphur and nitrogen were applied @ 75 
and 120 kg/ha, respectively which was the outcome of better growth (11% 
higher plant height) and yield contributing attributes i.e. more number of 
achenes per head (1330.7), dominant head diameter (25.3cm) and higher 1000-
achene weight (55.8g).   
 
KEYWORDS: Helianthus annuus; nutrient interaction; sulphur; nitrogen; 

agronomic characters; productivity; Pakistan. 
 

INTRODUCTION 
 

Edible oil is one of the basic requirements of our daily diet. There has ever 
been a severe shortage of edible oil in Pakistan that can hardly assemble 
the demand due to which country is constrained to import large quantity of 
edible oil (about 74.05% of total requirement) (7). The situation thus 
warrants enhancing the indigenous oilseed production to secure the 
country from a disaster. Edible oil in the country comes from conventional 
and non-conventional sources in conjunction with oil trees. Amongst non-
conventional oilseeds, Sunflower (Helianthus annuus L.) stands as a good 
candidate that can bridge the gap between demand and supply of edible 
oils in the country. Nevertheless, compared to other crops sunflower is still in 
its introductory phase but has potential as a promising oil seed crop for the 
future (1, 2, 9).  
 

The yield of sunflower is controlled by different factors including unprovoked 
plant nourishment, indecent choice of genotype/hybrid, sub-optimal plant 
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allocation/ population and lack of balanced crop stands for specific hybrids. 
However, most important is imbalanced availability of different nutrients (8). It 
is anticipated that approximately 60 percent growth-limiting troubles 
coupled with shortage of mineral nutrients (5).  
 

In view of the fact that fertilizers are very costly and income margins are 
very little in sunflower production, therefore agricultural researchers require 
knowledge on nutrient interaction to adjust fertilizer recommendations. 
Among nutrients required by sunflower for its production, nitrogen and 
sulphur are the most important. Nitrogen and sulphur play pivotal role in the 
synthesis of protein, therefore the supply of these nutrients in plants is 
highly inter-related (1). Sulphur deficiency causes profound changes in 
nitrogen metabolism with reduced protein synthesis and accumulation of 
soluble organic and inorganic compounds (11). It is also constituent of S-
glycosides, coenzymes, vitamins, biotin and thiamine. Its concentration and 
uptake vary with accessibility of sulphur in soil and its fertilization (17). 
Application of nitrogen is also vital alongwith sullphur for getting better 
results of sunflower in terms of yield and quality (4).  Adequate supply of 
nitrogen is required to accelerate all protein based metabolic processes, 
responsible for rapid expansion in vegetative and generative growth and 
higher yields (14). Additionally, application of nitrogen affects dry matter as 
well as nitrogen addition and partitioning into many parts of crop plants for 
the growth, development and other procedures (12). 
 

Sulphur and nitrogen interaction is significant in relation to oil content and 
yield. A strong interaction of sulphur and nitrogen was found in rapeseed, 
mustard and sunflower (6).  An insufficient sulphur supply can affect yield 
and quality of the crop and it also affects efficiency of applied N, P and K. 
Moreover, oilseed crops require more sulphur than others.  
 

Therefore, the documentation of the interactive effect of S and N on the 
productivity of sunflower is needed at field stage. Fine-tuning of N and S 
fertilizer recommendations are desirable to guarantee maximum yield, 
economic profitability and environment friendly cropping systems. 
Therefore, the study was planned to check the effect of N, S and their 
interaction on yield and yield related traits in sunflower.  

 
MATERIALS AND METHODS 

 

Interactive effect of sulphur (S) and nitrogen (N) on productivity of 
sunflower was studied through field experiment executed during spring 
2012 on loamy soil at Agronomic Research Farm, University of Agriculture, 
Faisalabad, Pakistan. The investigational vicinity was somewhat 



Effect of sulphur and nitrogen on productivity of sunflower   

J. Agric. Res., 2015, 53(3) 

359

homogeneous; hence a combined soil fragment was taken from 30 cm 
depth to determine the physico-chemical characteristics of the soil (Table 
1). The experiment was arranged in RCBD with factorial arrangement having 
a net plot size of 5 x 3.75 m in three replications. Four levels of nitrogen [N1 = 
0 (control), N2 = 60 kg/ha, N3 = 120 kg/ha and N4 = 180 kg/ha] and four 
levels of sulphur [S1 = 0 (control), S2 = 25 kg/ha, S3 = 50 kg/ha and S4 = 75 
kg/ha] were used. 
                                                
For seed bed preperation, pre-soaking irrigation of 10 cm was applied. Soil 
was cultivated four times with tractor mounted cultivator each followed by 
planking for the achievement of excellent germination of sunflower seed. A 
fertilizer dose of P2O5 and K2O was applied @ 100 and 62 kg/ha 
respectively in the form of TSP and MOP. Sulphur and nitrogen were 
applied in the form of urea and gypsum (20%) respectively, as per 
treatment. After field preparation ridges at 75 cm were formed. Sunflower 
hybrid Hysun-33 was sown on 15th of February. Seeds were planted with the 
help of dibbler using a recommended seed rate of 7 kg per hectare. At 4-leaf 
stage extra plants were uprooted to maintain plant to plant distance of 25 
cm. All other operations (irrigations, weed control and pest control) were 
performed according the standards provided by the Agriculture Department 
Govt. of Pakistan. The crop was harvested on 3rd June and data were  
recorded for plant height at maturity (cm), head diameter (cm), number of 
achenes per head, 1000-achene weight (g), Achene yield (kg/ha) and oil 
yield (kg/ha). Standard procedures were adopted for recording data on 
various agronomic and yield related traits. 
 

The data collected were analyzed statistically by using Fisher’s analysis of 
variance technique whereas, least significant difference (LSD) test at 5 
percent probability level was used to compare the differences among            
treatment means (19).  

 

RESULTS AND DISCUSSION 
 

Plant height at maturity (cm) 
 

Results revealed that nitrogen significantly affect plant height (Table 2) 
while sulphur and interaction of sulphur and nitrogen had non-significant 
effect at maturity (Table 1 and 3). Maximum plant height (205.6 m) was 
observed in treatment N4. On an average, increase of 5, 11 and 13 percent 
in plant height was recorded in N2 (191.2 cm), N3 (201.8 cm) and N4 (205.6 
cm), respectively. An increase in plant height was also observed with higher 
nitrogen doses by Malik et al. (15), while Killi (13) stated non-significant 
impact of N application on sunflower plant height.  
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Head diameter (cm) 
 

The head diameter increased with S and N application. The influence of 
both N and S was statistically significant on head diameter while the 
interaction of both nutrients was non-significant (Table 1, 2 and 3). Largest 
head diameter (21.9 cm) was recorded in treatment S4 which was 15.26 
percent higher than that of control S1 (19 cm). Application of nitrogen as N1, 
N2, and N3 increased head diameter to 32, 52 and 58 percent respectively 
over control. Larger heads harvested with S and N application were 
associated with more number of grains thus giving more yield. Bhagat et 
al. (3) and Hassan et al. (9) also reported increasing trend in sunflower 
head diameter with increased sulphur fertilizer. 
 
Number of achenes per head 
 
Data (Table 1 and 2) showed that sulphur and nitrogen fertilization 
influenced number of achenes per head significantly but their interaction 
(Table 3) was non-signifcant. An increase of 7, 12 and 17 percent in 
number of achenes was recorded in S2, S3 and S4, over control, 
respectively while N application as N2, N3 and N4 increased number of 
achenes by 6, 15 and 20 percent over No (control), respectively. These 
results are supported by the findings of Bhagat et al. (3) who observed 
significant influence of sulphur and nitrogen application on number of 
achenes in sunflower. Larger heads harvested with S application were 
associated with more number of grains and more yield (9). Quantity of 
achenes per head is also optimistically linked with head size, which 
contribute towards final grain yield. Privileged grain yields designed for 
greater N treatments are connected by means of higher number of grains 
(20).  
 
1000-achene weight (g) 
 
Sulphur and nitrogen (Table 1 and 2) significantly increased 1000-achene 
weight and their interaction was also signifcant. Maximum 1000-achene 
weight (55.8 g) was recorded with I15 which was statistically at par with I12, 
(55.7g) and I16 (54.8g). The significant interactive effect of S and N on test 
weight of sunflower was also reported by Sofi et. al, (18). 
 

Achene yield (kg/ha) 
 

Data (Table 1 and 2) showed that application of S and N enhanced achene 
yield significantly. Interactive effect of different combinations of S and N 
(Table 3) was significant in enhancing achene yield of sunflower. Highest 
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achene yield (2996.3 kg/ha) was recorded in I5 which was statistically at par 
with I6 (2991.7kg/ha). Hitsuda et al. (10) reported positive impact of 
sulphur fertilization on achene yield of sunflower while Zubillaga et al. (20) 
recorded maximum achene yield with application of 150 kg N per hectare. 
 
Table 1.  Effect of sulphur on yield and yield components of sunflower. 

 
Treatments  Plant 

height 
(cm) 

Head 
diameter 

(cm) 

Number of 
achenes/  

head 

1000- 
achene 
weight 

Achene 
yield 

(kg/ha) 

Oil yield 
(kg/ha) 

S1 :
 (control)  192.3 19 b 1092.8 c 43.3 d 1932.8 c 730.1 d 

S2 : (25 kg/ha sulphur)  194.4 20.3 ab 1171.8 b 46.3 c 1991.6 c 786.3 c 
S3 : (50 kg/ha sulphur) 196.3 21.1a 1219.6 ab 49.1 b 2113.5 b 862.9 b 

S4 : (75 kg/ha sulphur)  198.2 21.9 a 1276.0 a 50.6 a 2335.6 a 980.2 a 
* = Means not sharing the similar letters significantly differ at 5% level of probability.  
 

Table 2.  Effect of nitrogen on yield and yield components of sunflower.  
 

Treatments Plant 
height 
(cm) 

Head 
diameter 

(cm) 

Number of 
achenes/ 

head 

1000-
achene 

weight (g) 

Achene 
yield 

(kg/ha) 

Oil 
yield 

(kg/ha) 
N1 : (0) 182.5b 15.2c 1078.0c 40.3d 1166.0d 504.3d 
N2 : (60 kg/ha nitrogen) 191.2b 20.0b 1142.0b 44.9c 1805.9c 755.9c 

N3 : (120 kg/ha nitrogen) 201.8a 23.1a 1240.3a 51.4b 2598.2b 1030.5b 
N4 : (180 kg/ha nitrogen) 205.6a 24.0a 1299.7a 52.7a 2803.3a 1069.1a 

 * = Means not sharing the similar letters significantly differ at 5% level of probability.  
 
Table 3.  Interactive effects of sulphur and nitrogen on yield and yield components of sunflower. 
  

Interaction Plant 
height 
(cm) 

Head 
diameter 

(cm) 

Number of 
achenes/ 

head 

1000-
achene 

weight (g) 

Achene 
yield 

(kg/ha) 

Oil yield 
(kg/ha) 

I1 : S1 N1 176.8 13.5 1016.3 38.0i 1020.3i 414.5k 

I2 : S1 N2 188.3 18.5 1060.3 41.0h 1614.7g 635.5i 

I3 : S1 N3 200.8 21.6 1125.7 46.0f 2400.7d 899.5ef 

I4 : S1 N] 203.3 22.2 1168.7 48.2e 2695.7bc 971.0cd 

I5 : S2 N1 181.0 14.6 1056.7 39.6hi 1028.3i 439.1k 

I6 : S2 N2 189.8 19.1 1131.3 43.1g 1752.0fg 724.7h 

I7 : S2 N3 201.2 23.0 1235.0 50.3d 2442.3d 953.4de 

I8 : S2 N4 205.5 24.6 1264.0 52.3c 2743.7b 1029.2b 

I9 : S3 N1 183.1 16.5 1114.7 40.5h 1255.3h 551.5j 

I10 : S3 N2 192.7 20.6 1140.7 46.9ef 1862.7ef 792.1g 

I11 : S3 N3 203.5 22.6 1270.0 53.5bc 2553.7cd 1028.3bc 

I12 : S3 N4 205.8 24.9 1353.0 55.7a 2782.3b 1079.5b 

I13 : S4 N1 189.0 16.2 1124.3 43.3g 1360.0h 612.0i 

I14 : S4 N2 194.0 21.9 1235.7 48.5e 1994.3e 871.2f 

I15 : S4 N3 201.8 25.3 1330.7 55.8a 2996.3a 1240.9a 

I16 : S4 N4 208.0 24.3 1413.3 54.8ab 2991.7a 1196.7a 

 * = Means not sharing the similar letters are significantly at 5% level of probability. 
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Oil yield (kg/ha) 
 
S and N nutrition have significant and positive effects on oil yield (Table 1 
and 2). The interaction of both these nutrients was also significant (Table 3) 
for oil yield. Highest oil yield (1240.9 kg/ha) was recorded in I5 followed by 
I16 (1196.7 kg/ha). The effect of sulphur and nitrogen application on oil yield 
as product of oil contents and achene yield was also studied by Poonia (16) 
and Bhagat et. al. (3) and they reported its positive and significant effect. 

 
CONCLUSION 

 
The results revealed that application of S and N significantly improved head 
diameter, number of achenes and 1000-achene weight which ultimately 
increase achene yield and oil yield of sunflower. Sunflower showed 
maximum response to 120 kg N and 75 kg S per hectare. It is concluded 
that applying such a combination of N and P (120 kg/ha and 75 kg/ha 
respectively) is suitable for gaining maximum net benefits.  
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