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Effect of zinc sulfate application method on maximum leaf area index, yield and yield
components of sunflower (Helianthus annuus L.) under water stress conditions

Mohammad Ali Aboutalebian'” and Afsaneh Baba Raeisi?
1, 2. Assistant Professor and M. Sc. Student, Faculty of Agriculture, Bu Ali Sina University, Hamadan, Iran
(Received: Jun. 2, 2015 - Accepted: May 10, 2016)

ABSTRACT

To study the effect of water stress and zinc sulfate application method on maximum leaf area index, yield and yield
components of sunflower, an experiment was conducted in 2014 at research station of Bu Ali Sina University as a
randomized complete block design with split plot arrangement in three replications. Water stress in four levels
(irrigation after 60, 90, 120 and 150 mm evaporation from A pan) was placed in main plots and zinc sulfate
application methods (no application, foliar feeding, broadcasting and placement application) were placed as subplots.
The results showed that the maximums of leaf area index, head weight, number of seeds per head and grain yield
were achieved in low intensity of water stress levels (irrigation after 60 and 90 mm evaporation) plus foliar feeding of
zinc sulfate. Nevertheless, at severe water stress conditions, there was not difference between application methods of
zinc sulfate fertilizer on measured traits. However, the head diameter and biological yield in severe water stress level
(irrigation after 150 mm evaporation) were higher in foliar zinc sulfate application versus other application forms. In
this study, seed weight was only affected by water stress treatments and harvest index reduced by reduction in water
availability. In this study zinc sulfate especially in foliar application and under water stress improved the most of
measured traits and decreased water stress severity on them.

Keywords: Biological yield, evaporation pan, foliar feeding, placement.
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Table 1. Physical and chemical characteristics of the soil in the experimental site (at 0 to 30 cm depth)

Organic matter EC Zn K .
H Total N (% Soil texture
(%) (ds/m) P (ppm) ®)  (opm) (ppm)
1.38 0.35 7.47 0.88 0.13 270 2 Loam
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Table 2. Analysis of variance for different characteristics of sunflower affected by treatments

Mean Squares

S.0vV df Maximum Head Head Grain 100 Grain Biomass Harvest
of diameter weight No. seed yield yield index
LAI per head weight
Block 2 1.05" 16" 29274.64™ 69081.79™  0.14™  6722.53™ 231536™ 13.59
Stress 3 12.20™ 190.11™ 657579577  733237.37 2617 24421447  4695940.75"  12.16"
Main error 6 0.37 5.53 2595.86 14652.9 0.26 1709.6 8996.58 479
Zinc 3 2.16™ 46.99™ 45074.077  187297.13" 0.16™  44180.63" = 772337.42" 8.11m™
Stress x Zinc 9 0.99” 11.39" 17298.63™ 81704.83" 0.52" 13222477  123657.79" 21.31"
Error 2 24 0.062 455 1126.86 33390.53 0.53 1753.65 5387.69 8.41
CV (%) 7.64 751 5.27 18.3 14.87 10.22 438 12.06

Do )0 \ 9 A JLo-n>| cla...: ) )hgs"""’ ‘)bu"’“‘ )_‘_g 5 A R g*NS
ns, *, ** are insignificant, significant at probability levels of 5 and 1 percent, respectively.
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Table 3. Correlation between measured traits

Maximum Head Head Grain No. 100 seed Grain Biological Harvest
Traits of LAI diameter weight Per head weight yield yield index
1) 2 3 4 (5) (6) (1) ()]
1 1
2 0.047™ 1
3 0.887" 0.089 ™ 1
4 0.749" 0.05™ 0.782" 1
5 0.216 "™ 0.211"™ 0.408™ 0.053 " 1
6 0.155 " -0.017 " 0.176 "™ 0.7117 0.213™ 1
7 0.865" 0.12" 0.968" 0.831" 0.352" 0.214 " 1
8 -0.273" 0.036 ™ 0.239 ™ 0.025 ™ 0.103 ™ 0.054 ™ -0.283" 1

Qoy0 ) 90 Jliol mhaw jo jlo Jixe le e e T 4 g% s

ns, *, **: are insignificant, significant at probability levels of 5 and 1 percent, respectively.
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