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ABSTRACT 
 
 This experiment was carried out for study the effects of chemical and biological fertilizers and interaction 
between them on some physiological characteristic of sunflower in two different irrigation. The experiment was 
conducted in a split plot factorial with completely randomized block design using four replications. Sub plots 
consisted of combined application levels N-fertilizer with two level (0 and 300 kg.ha-1) Urea and two level of ha-1) in 
four stage that was from 4th_5th leaf appearance until pre flowering stage. Main plots consisted of two period of 
irrigation(8 and 12 days).Biological fertilizer was combined of Kadostim, Phosphotern and  Aminolphorte The results 
showed that highest CGR, NAR and RGR was in conditional application at integrated treatment 300 kg.ha-1 Urea 
fertilizer and 4 L.ha-1 biological fertilizer (9.18 g.m-2.day-1 , 1.91 g.mLA

-2 .day-1 and 0.14 g.g. dry matter
-1.day-1) 

respectively, And decrease 12 days period of irrigation had little effect on CGR, NAR and RGR but application of 
chemical fertilizer after decrease irrigation CGR had much reduce trend to compared integrated treatment.  For reach 
to high yield in sunflower,  biological fertilizer can not sufficient but integrated application of fertilizers (Biological 
and Chemical fertilizers) became causes significant increase in yield. 
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Introduction 
 
 Stress is an external condition caused by different 
harmful a biotic factors and has various types. One of 
the most important types of stress is the drought stress 
[2,6,12-23]. Water consumption in agriculture has 
highly attracted attention of environmentalists and 
government, and farmers are under high pressure to 
consume water more efficiently and economically[4].  
The process of plant growth is influenced by genetic 
and environmental factors and the most important 
environmental factor can be nutrition and irrigation 
[3,24-27].  In addition to application of fertilizers to 
soil, organic nutrients can be sprayed on leaves. Leaves 
can absorb nutrients too. This method is more 
advantageous than uptake of nutrients from soil [4].  
Nutrition via leaves reduces the delay between 
consumption and absorption of nutrients in plants and it 
is important to growth speed in plants. Also in this 
method, no problem can be found in absorption of 
nutrients from soil [11] [7]. Organic agriculture is one 
of the ways that can produce high quality crops [7]. 
Most of the studies, in this area have been shown that 
consecutive uses of chemical fertilizer causes soil 
erosion and lower crops quality [9,5]. Because of high 

environmentally adaption and reducing the need of 
fertilizer consumption bio-stimulators, not only 
decrease the negative effects of chemical fertilizer but 
also increase yield with regarding to sustainable 
agriculture [10]. The objective of this research is to 
study on the effects of application of environmental 
stimuli to improve photosynthetic activities of plants 
and counteract stress and improper environmental 
conditions against plant growth such as water stress. 

 
Materials and Methods 
 
 The experiment was conducted in 2008 at 
experimental farm of Arsanjan Islamic Azad University 

(53 ْ 16ُُ N, 50 ْ 29 ُ E). The soil texture was sandy loam 
and result soli analysis is shown in table 1. 
 Treatment consisted of two level drought stress: 
one without stress (8days period of irrigation) and the 
other drought stress (12 days period of irrigation) that 
used after pollination and there were four fertilizer 
treatments: 1- no fertilizer (control). 2- Organic 
fertilizer (4 Lit.ha-1 from source of Kadostim- 
Phosphotern and Aminolphorte) which applied in 
vegetative, flowering and anthesis stage. 3- Chemical 
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fertilizer (300 Kg.ha-1 from source of Urea fertilizer) 
which applied per sowing, 4th-5th leaf appearance and 
pre flowering. 4- Utilization of both biological and 
chemical fertilizers. The experiment was conducted in a 
split plot with completely randomized block design four 
replications. The test crop was sunflower (Helianthus 
annuus L. var. Yourfelor). Each  experimental plot was 
16 m2 including five planting row with 3 m length and 
with distancing 0.6 m and each plant was 20 cm a per. 
Leaf area index and dry matter were measured at both 
of vegetative and reproduction stages each 15 days for 
calculating Crop Growth Rate (CGR), Net Assimilation 
Rat (NAR) and Relative growth Rate (RGR).  

CGR = W2- W1/t2-t1 
NAR = CGR /LAI 
RGR = Ln W2- Ln W1/t2-t1 
In above abbreviations: 
LAI = Leaf area index 
W = Dry matter 
t = Day after planting 
 
 Data were subjected to Analysis Of Variance 
(ANOVA) and the treatment means were compared 
using Duncan multiple range test. 

  
Table1: Soil properties of experimental field 

Deep of soil (cm) Ec (ds. m-1) PH Organic matter (%) N (ppm) P (ppm) K (ppm) 
0-30 0.58 7.8 1.00 320 5.7 150.0 

30-60 0.76 7.6 0.75 230 4.6 135.5 

 
Results and Discussions 
 
Crop Growth Rate: 
 
 The result of this experiment showed that Crop 
Growth Rate in integrated 300 Kg.ha-1 urea and 4 Li.ha-

1biological fertilizer (9.18 g.m-2day-1) during the test 

was increased compared with other treatment (Fig. 1). 
Application 300 Kg.ha-1 urea fertilizer alone produced 
CGR (8.39  g.m-2day-1 ) (Fig. 2) and application 4 Li.ha-

1 biological fertilizer alone  produced CGR (5.98 g.m-

2day-1 ) (Fig. 3), but drought stress in flowering stage in 
chemical  fertilizer treatment caused more decrease 
CGR compared with biological fertilizer (Fig. 2 and 3). 

 
 

 
 
Fig. 1: Crop growth rate in four treatments in during period of growth  
 

 

 
Fig. 2:  Crop growth rate in chemical fertilizer in two difference irrigation 
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Fig. 3:  Crop growth rate in biological fertilizer in two difference irrigation  
 
Net Assimilation Rate: 
 
 The experiment indicated that the seasonal change 
pattern of Net Assimilation Rate was decreasing in all 
fertilizer treatment and when plants grow older, the net 
assimilation rate had decreased (Fig. 4). Although NAR 

was decreased in all fertilizer treatment, NAR pattern 
changes have little difference and in integrated 300  
Kg.ha-1 urea fertilizer and 4 Li.ha-1 biological fertilizer 
(1.91 g.mLA

-2.day-1) had highest NAR in 8 and 12 days 
period of irrigation  (Fig. 5). Drought stress effect on 
decrease NAR in use of chemical fertilizer was more 
than biological fertilizer (Fig. 6 and 7). 

 

 
Fig. 4: Net assimilation rate in four treatments in during period of growth 

 
Fig. 5: Net assimilation rate in utilization chemical and biological fertilizer in two difference irrigation 
 

 
 Fig. 6: Net assimilation rate in chemical fertilizer in two difference irrigation 
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Fig. 7: Net assimilation rate in biological fertilizer in two difference irrigation 
 
 
Relative Growth Rate:  
 
 The result showed that, Relative Growth Rate was 
decreased in duration of growth, because of falling 
leaves and high competition for light and food (Fig. 8). 
Application 300 Kg.ha-1 urea fertilizer alone (Fig. 9) 

and application 4 Li.ha-1 biological fertilizers alone 
have decreased   RGR (Fig. 10). Drought stress effect 
on Relative growth rate special in chemical fertilizer 
treatment caused more decrease RGR compared with 
biological fertilizer (Fig. 9 and 10). 

 

 
 
Fig. 8: Relative growth rate in four treatments in during period of growth 
 

 
 
Fig. 9: Relative growth rate in chemical fertilizer in two difference irrigation 
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Fig. 10: Relative growth rate in biological fertilizer in two difference irrigation 
 
Disscusion: 
 
 The result of this experiment showed that, 
integrated application of Biological and Chemical 
fertilizers increase CGR, NAR and RGR. As agriculture 
is under the effect of management factors during the 
growth stages, the growth analysis is useful during life 
of a plant for estimating of yield. Some researchers 
reported that application integrated Chemical fertilizer 
with biological fertilizer caused to be produced highest 
yield compared with application Chemical and 
biological treatment alone. [1, 11] This experiment 
further showed that, drought stress caused decreases in 
CGR, NAR and RGR but effect of drought stress in 
integrated application of chemical fertilizer with 
biological fertilizer was less than one of the fertilizer 
treatments alone. [8] reported that drought stress is 
harmful factor for decreasing crop. [5] showed that the 
causes of a decrease in the Relative Growth Rate are 
plant aging, an increase in building carbohydrates and a 
decrease in metabolic activities of the plant. 
 
Conclusion: 
 

 With respect to today’s agricultural problems and 
indiscriminate use of chemical fertilizers, it is 
concluded that by less consumption of chemical 
fertilizer and more use of inputs organic, we can 
achieve sustainable agriculture with more productivity. 
As agriculture is under the effect of a biotic and 
management factors during the growth stages, the 
growth analysis is useful during life of a plant and in 
diagnosis of reasons of different actions of agricultural 
products. A combination of chemical fertilizer with 
biological fertilizer has given highest CGR, NAR and 
RGR in this study. 
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