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Effect of Zn and Cu Foliar Application on Agronomic Traits, Quantitative and
Qualitative Yield of Dryland Wheat Cultivars in Kurdistan Province
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Table 2: Means of rainfall and temperature during wheat growth period
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Jun-Jul 2014 May-Jun 2014 Apr-May 2014 Mar- Apr 2014 Feb- Mar 2014 Jan-Feb 2014 Dec-Jan 2013 Nov-Dec 2013 Oct-Nov 2013 Climatic factors
0 10.2 15.0 26.8 43.4 15.5 25.3 79.1 68.3 (o) (Tl oeSile
Means of rainfall (mm)
Lo (5S3lee
27.24 26.47 19.13 14.93 7.90 2.11 1.04 1.02 8.91 (o5 il 4z )9)
Means of temprature (°C)
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Table 3: ANOVA for effects of zinc and copper foliar application on morphological traits and yield of dryland wheat cultivars
Sl e (u55ke o
Mean squares r e le
S50 gm0 o, Sles als o, Slas aloylie 39 alw jo alo olass s axlg yo alas slaws aliw o axlawolass alw Job édof) Source of variation
Biological yield Grain yield 1000 seed weight Seed number per spike Spike number per m? Spikelet number per spike Spike length
3300989.58" 94774.37™ 9.58™ 16.20™ 41332.94" 173" 0.77m 2 s
Replication
11627690.97™ 1095891.99™ 34.67" 236.96™ 94911.91™ 30.54™ 0.50™ 3 ™
Cultivar
3673802.08™ 763159.15" 2.03™ 5042 4344.13™ 5.18" 2.6 3 sl
Foliar application
2426950.23™ 289369.69" 1.76™ 13.93™ 374759 2.05™ 0.50™ 9 sk x o8,
Cultivar x Foliar application
Uas-
1259656.2 158715.84 5.49 1124 7681.51 171 0.67 30
Error
20.33 18.80 6.42 10.60 3050 770 9.08 “"f“”c were
V

do o) 50 Jlaol mhaw jo lo g g o Sre g oS4 s g% NS
ns, * and **: Non significant and significant at probability level of 5 and 1 % respectively
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Table 4: ANOVA for effects of zinc and copper foliar application on qualitative traits of dryland wheat cultivars

Slayo 5eSilee
Mean square solil as o Sl s aolie
iy s oo ) HelS OeSg df Source of variation
Potassium Phosphorus Copper Zinc Gluten Protein
189.80™ 15515.33™ 0.012m 0.11" 36.10" 4.28" 2 )l_)ﬁ_
Replication
596.02" 130292.01™ 0.007" 0.03™ 88.95™ 3.09 3 ‘“’:)
Cultivar
212.34™ 25658.89™ 0.036" 0.68 2.04"s 0.09" 3 ww’“
Foliar application
560.87" 13681.86™ 0.008" 0.02™ 4.06™ 0.79™ 9 Ahdgbme x o)
Cultivar x Foliar application
470.11 16754.44 0.011 0.19 8.20 1.02 30 alesl sl
Error
24.17 15.68 1.34 0.78 19.70 7.94 Sl oy
Cv
a0 190 Jleiml mhaus (ol Jxe g jlo gine pué oS S
ns, * and **: Non significant and significant at probability level of 5 and 1 % respectively
Table 5: Means comparison of cultivar effect on qualitative and qualitative traits of dryland wheat cultivars
S5 ) als yas S5 S - . als e o) S dslow olows S &l oloas S alcw olaws
’ ‘Q;L;Lyj s (2o,0) ails pusig (2o,0) dils (y3gl8 L;:J}._. ):ﬂ& £S5 5kS) ails o Slas )f‘j 0% r ' ? ' J | o)
_ (¢ 55kS Grain Protein Grain Gluten GBS ) f;?L"S) (LS o () o g Taw cul i
Grain Phosphorus (Percentage) (Percentage) Biological Yield Grain vield (kg/ha) 1000 seed Spikelet number Seed number  Spike number ultivars
(mg/kg) (kg/ha) g weight(g) per spike per spike per m?
762.5° 13.52 12.74% 6541.7% 2404.2* 37.98% 15.12¢ 25.62° 393.25% Sl
Sardari
828.5° 12.55° 15.882 4975.0° 2028.7% 34.14° 17.922 33.84% 281.33° st
Rizhaw
971.12% 12.44° 17.70° 4429.2° 1734.5° 36.46% 18.67° 35.88% 176.25° w5
Karim
739.53° 12.45° 11.86° 61.33° 2310.4%® 16.29° 16.29° 31.25° 289.92° ;)912
zar

85,105 duoy0 i mhaws j0 (gl sire (5 kel S| S fLie B > sl slaKile
Means with similar letters are not significantly different at 5% level
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Table 6: Means comparison of Zinc and copper foliar application effect on qualitative and qualitative traits of dryland
wheat cultivars

aslo ails . . .
b i Saedm o Slac s B T .

» S k) 2 e k) . . S b 4o Gl oohdsbe
_ _ (LS 50 p,55LS) 55 ¢ w2 alw ; Foli
(pSoks (S ok TR (ESe 50 p,55LS) Spikelet Spike oliar

Biological yield - Seed number application
Grain copper Grain zinc (kg/ha) Grain yield (kg/ha) numb_er per per spike nun;ber
(mg/kg) (mg/kg) spike per m? (cm)
56.57° 7.79° 4691.7° 1754.1° 146.12° 28.69° 8.37° el
Control
57.04% 7.80° 5745.8% 2207.00% 17.712 33.00* 9.149% ‘-Zg”
n
56.58° 7.91° 5808.3% 2332.8% 17.00% 33.01* 9.21° ‘é‘“’
u
56.55 7.80° 5833.3° 2184.1° 17.17% 31.84° 9.44° o5 S5
Zn+Cu
35,05 duoy0 i mhaws 10 (5l sire (6 kel ST S ie B > sl sl il
Means with similar letters are not significantly different at 5% level
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Effect of Zn and Cu Foliar Application on Agronomic Traits, Quantitative and
Qualitative Yield of Dryland Wheat Cultivars in Kurdistan Province

Safari!, S., Khalesro?, S., Siosemarde?, A. and Hoseinpanahi?, F.
Abstract

Wheat is one of the most important crops in the world, that it's low concentration of microelements is a serious problem
in Iran. One of the reasons of this problem is the deficiency of the absorbable forms of these elements in soil. The field
experiment was conducted in the Kurdistan University Research Station in 2013-2014. In this research the effects of
zinc and copper foliar application were investigated on some morphological traits, quality and quantity of grain yield of
wheat cultivars in Kurdistan region. Experimental design was randomized complete block design with factorial
arrangement of treatments with three replications in dryland condition. Experimental factors were four wheat cultivars
(sardari, rizhaw, karim and azar2) and four levels of foliar application (0, Zn, Cu, and Zn + Cu) in two stages including
stem elongation and booting. The results showed that there were significantly difference between cultivars for plant
height, spike number, seed number per spike, 1000 seed weight, grain yield, biological yield, grain protein, grain gluten
and grain phosphorus concentration. The highest values of grain yield and biological yield belonged to sardary cultivar
in comparison with evaluated cultivars. Foliar application levels including Zn, Cu and Zn+Cu significantly increased
spike length, seed number per spike, grain yield, biological yield, grain zinc and copper concentration. It seems that zinc
and copper foliar application has positive effect on wheat quantitative and qualitative characteristics.
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