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Table 1- Physical and chemical characteristics the soil of the experimental plot
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texture) (dsm™) @
0-30 o) 264 7.2 0.44 10.1 0.05 25 7.4 0.76
30-60 i 217 6.4 0.3 9.8 0.04 2.1 7.7 0.52
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Figure 1- Trends of |eaf areaindex changesin foliar application of zinc and iron and water deficit
stress
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1, 2 & 3) Completeirrigation; 4, 5 & 6) Cut off irrigation at the vegetative growth stage; 7, 8 & 9) Cut off irrigation at the

beginning of seed growth stage; 1, 4& 7) Without zinc sulfate spray; 2, 5 & 8) Zinc sulfate spray with concentration of 5
per thousand; 3, 6 & 9) Zinc sulfate spray with concentration of 10 per thousand.
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Figure 2- Trends of crop growth rate changesin foliar application of zinc and iron and

water deficit stress
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BUCPTAR

1, 2 & 3) Complete irrigation, 4, 5 & 6) Cut off irrigation at the vegetative growth stage; 7, 8 & 9) Cut off
irrigation at the beginning of seed growth stage. 1, 4 & 7) Without zinc sulfate spray; 2, 5 & 8) Zinc sulfate spray

with concentration of 5 per thousand; 3, 6 & 9) Zinc sulfate spray with concentration of 10 per thousand.
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Table 2- Combined analysis of variance effects of zinc sulfate and iron sulfate under water deficit
stress conditions on some traits of SC70,

Wﬁu'r" Colan a5 (50 CJ-.'.JSJ'L S Slos
- df  Phoiogynihesis (SRS ntercdlular e V@O ¥
rate conductance O, proline yi
JuYear 1 683.16™ 0.0009 ™ 0.0010 ™ 174" 213431.4™ 10975.66™
e ‘J:) WSy 1264.62 0.00021 0.0002 0.42 418347.1 180700.48
ui 05.5.05 U“"‘ . ox *x * % "
Water ress S) 2 523318.78 0.61121 0.627 75.2 107572063.7  43950560.62
Sxy 2 8071.42" 0.00013 ™ 0.00016™  2.02™ 1774027.2™ 930658.12™
Main Er*r;r' st 8 1230.32 0.00006 0.00043 0.18 227602.4 108453.09
(AN g9y paic 2 470094.35 0.0161"" 0.202"" 059" 104559712 49224391.36°
SxZn o o
x‘f’;is K ) 4 3806.17™ 0.00511 0.0024 0.44™ 699436.7™ 402153.4™
< - (S nd
e (ZnxY
xdu ( ) 2 7122.78™ 0.000002 ™ 0.00067™  0.30™ 1321805.8™ 723875.29™
S
(SXZnxY)
R x 89y xJw 4 1554.88™ 0.00003 " 0.00014 " 02" 249663.1™ 168473.78™
yT SguoS
=5 sl
Sub Erron 24 844 0.00003 0.00055 0.11 122155 84170
Fo) o2 paie 2 124679.82" 0.00078" 0.011" 246" 30638184  13334343.79"
3 555 X T .
’“(";x‘l‘;‘e”)’ X‘T’“’ 4 2552.24" 0.00003 ™ 0.00087™ 052" 7479585 263050.2"
o . "
‘f;] x;"e; 4 6663.72" 0.00002 0.002 0.1" 1769459.8™ 699378.72"
S x5y x T N N
o dguas 8 699.25" 0.00004 0.00036 0.08™ 95400.3™ 68408.99™
(SxZnxFe)
(FexY) ol x Jo 2 835.76™ 0.000008™  0.000059™  0.24"™ 146599.1™ 110055.91"
Y xo.la.l— xJlw
o dgnas 4 455.19™ 0.00001 ™ 0.0001 " 0.22™ 65036.3"™ 47227.96™
(SxFexY)
& x 1lw *
‘5(52’; )‘jlfe:;]) 4 1581.7™ 0.000002 ™ 0.0001 0.02"™ 345269.7" 180403.94"™
X(59) xahi xJlw
o dgmes 8 905.66 "™ 0.000007 ™ 0.00002™  0.03™ 123683.9™ 92621"™
(SXZnxFexY)
gj’; S’Jf Efror) 72 971 0.00003 0.00028 0.24 169521 89267
e ad - 7.27 4 19 8.00 5.80 5.50
C.V. (%)

ns: Not significant. ** and **: Significant at 5% and 1 % levels, respectively
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Table 3- Simple effect of water deficit stress, foliar application of zinc sulfate and Iron
sulfate on some traits of SC70,

Nﬂ:ﬂ §! 439y <lua Sy oxdon IS5 ¢is &ls o Sloe
Bl = Stomatal > Total ear S
sbos Current conductance Leaf proljne weiah Grainyi ?Id
photosynthes  (mormiey  (Mmg?) Ko (kg-Ha")
srate (g.m™)
drrigation levels) sl & gl
Jol5 (5,0l
Full irrigation 493.17 a 0.27a 453c¢c 8362.22 a 6292.82 a
oy alo yo 3 (6, adad
9y 433.17b 0.09b 5.74b 6657.05b 5203.24 b
Cut off irrigation at
vegetative growth stage
lossl alo 5o 0 (5 kol alad
1> oy 300.77 c 0.08 bc 6.89 a 5561.42 c 450251 c

Cut off irrigation at the
early stage of seed growth

(ZNnS0y) 59, g

0 304.73¢ 0.13b 5.61a 5296.73 ¢ 4264.98 ¢

(5g.L™h Sz 00 437.85b 0.16a 5.73a 7321.19b 5629.52 b

(10g.L™ JUCSTAL 48454 a 0.16a 582a 7962.76 a 6104.06 a
(FeSOy) o1 wladgums

0 355.18 ¢ 0.14b 5.04c 6029.37 ¢ 4775.48 ¢

(3gLY 5 o ¥ 42441 b 0.15a 573b 7052.87 b 5493.50 b

(6g.L™Y Sy y0 8 44752 a 0.15a 6.39a 7498.44 a 5729.59 a

Al e Lo Sl (glazels aiz g03] ool (eSilon s 50 o ime Sigliss S92y pae ,Kilo dslie g > (g ,2 0
The similar letters in each column indicate no significant difference between the means based on Duncan's multiple range
tests.
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Table 4- Mean Comparison effect of water deficit stress and foliar application of iron
sulfate on some traits of SC70,

o ) I IS5 0l
(Treatments) i lojT s ylows Total Ear Weight
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(FESOy) ¢yl i gu
) 0 7302 ¢
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Full irrigation 1
G9g.L™) )l y08 9135a
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Cut off irrigation at vegetative growth stage =9 _1) 7803
(609.L7) ,l» 408 7237 ¢C
0 4958 g
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(6g.L™) I 08 6122 e

il g0 B logs oS3l glaals diz 9031 bl eSilis rr 30 o sine Sglis 2925 e il alliie B9 > (5 2 50
The similar letters in each column indicate no significant difference between the means based on Duncan's
multiple range tests.
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Figure 3- Simple effect of water stress, foliar application of zinc sulfate and iron sulfate on
the amount of intercellular carbon dioxide
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Table 5- Mean comparison effect of water deficit stress, zinc sulfate and iron sulfate on
some traits of SC704 maize
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The similar letters in each column indicate no significant difference between the means based on Duncan's
multiple range tests
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Abstract

This experiment was conducted to evaluate the effect of micronutrients on
physiological, biochemical and functional characteristics of the of SC704 hybrid maize
at water deficit condition during two cropping years of 2016-2017 and 2017-2018 at
Experimental Farm in northwest of Ahvaz. The experiment was conducted as split-split
plots based on a randomized complete block design with three replications. Main plots
consisted of water deficit stresses at three levels, complete irrigation, cutoff irrigation
both at the vegetative growth stage (12-14 leaf) and early seed growth stage, sub-plots
were zinc sulfate foliar application at three concentrations (0, 5 and 10 g.L™) and sub
sub-plots foliar solution of iron sulfate at three concentrations (0, 3 and 6 g.L™). The
results of this study showed that increasing ZnSO, concentration from zero to ten per
thousand at constant levels of FeSO, application (6 per thousand concentrations)
resulted in increase in leaf area index under water deficit condition at the vegetative
growth stage and beginning of seed growth stage. The lowest current photosynthesis
was obtained in the absence of foliar application of zinc and iron. The lowest content of
intercellular carbon dioxide was obtained at the beginning of seed growth stage when
irrigation was stopped. The use of zinc and iron sulfate increased the values of this trait
and removed the photosynthetic limitations. The highest yield of ear was obtained in
complete irrigation with 6 per thousand concentration FeSO, spray (9135.66 kg.ha),
which increased by 25.1% compared to non-spray at thisirrigation level.
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