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Article Info ABSTRACT
Article type: This experiment was conducted to evaluate the effect of micronutrients on
Research Article leaf phenol content and yield of SC704 corn hybrid in water deficit condition

during two years (2018-2019 and 2019-2020) in Shahid Salemi farm of
Ahvaz. The experiment was conducted as split-split plots in a randomized

Article history: complete block design with three replications. Main plots included water
Received: December 26,2022  deficit stress at three levels (complete irrigation, cut-off irrigation at
Received in revised form: vegetative growth stage (12-14 leaf stage), and cut-off irrigation at early seed
March 07, 2023 growth stage (13-15 days after pollination), and sub-plots included sulfate
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! ! foliar application zinc sulfate at three concentrations (0, 5, and 10 g/L) and
Published online: September

sub-subplots contained foliar solution of iron sulfate at three concentrations

23,2023 (0, 3, and 6 g/L). The results of this study showed that foliar application of
zinc sulfate in the cut-off irrigation conditions in the vegetative growth stage
and in the beginning of the seed growth stage led to a significant increase in
stomatal conductivity and leaf phenol content. The lowest leaf proline was
obtained under complete irrigation conditions without iron sulfate solution.
The highest yield of ear was obtained in complete irrigation with 6 g/L
concentration of FeSO4 (9135.66 kg/ha), which increased by 25.1%

Keywords: compared to non-spray at this irrigation level. In general, unfavorable

Chlorophyill, changes in physiological and functional indices of SC704 corn hybrid under

iron sulfate, the cut-off irrigation at the reproductive growth stage were more than the

irrigation regime, vegetative growth stage, and the application of zinc sulfate and iron sulfate
micronutrients, in optimal concentration led to reduce the damage and adverse effects of
stomatal conductance. water stress in these growth stages.
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Stomatal Phenol content Ear Cob wood Grain
Irrigation levels ZnS0O, conductance (mg gallic acid yield yield yield
(mol/ mZs) g'FwW) (kg/ ha) (kg/ ha) (kg/ ha)
0 0.231b 7.74g 6790e 1462d 5328e
Full irrigation 5g/L 0.294a 8.49f 8742b 2254b 6488b
10 g/L 0.296a 8.64f 9554a 2492a 7062a
Cut-off irrigation at 0 0.082e 17.21e 4907g 9469 39619
vegetative growth 5¢9/L 0.095¢ 18.63d 7331d 1663c 5668d
stage 10 g/L 0.097c 19.66¢ 7732¢ 1752¢ 5980c
Cut-off irrigation at 0 0.079% 22.31b 4193h 687h 3506h
the early stage of seed 5 g/L 0.091d 23.7a 5890f 1158f 4732f
growth 10 g/L 0.091d 24.28a 6601e 1332¢ 5270e

:Cut-off irrigation at the early stage of seed ¢ _.zy5, 15, al> 5o )3 )Wl a8 :Cut-off irrigation at vegetative growth stage ¢ s ¢,lI Full irrigation
it ylas 5SSl (claseldsin lacygejl wloly (uS5he o o ixe Coglis 3939 pis [Soly alie gy ygtw y1 40 il Ly (gl aAls o 55 ()l #las growth

SC704 &)y Slio (B p p oppl Slgw bl Jgkxe 5 O dgaS i3 blize jl ol .0 Joda

Leaf Ear Cob wood Grain
Irrigation levels FeSO, roline Yield yield yield
p (kg/ ha) (kg/ ha) (kg/ ha)
0 4h 7302c 1686¢ 5616¢
Full irrigation 3g/L 4.69 8648b 2121b 6525b
6g/L 5f 9135a 2400a 6735a
0 5e 5827f 1203e 4623f
Cut-off irrigation at vegetative 3g/L 57e 6902d 1500d 5405d
growth stage '
6g/L 6.5¢c 7237c 1657¢c 5580cd
S 0 6.1d 4958g 8719 40869
Cut-off irrigation at the early 3g/L 6.9b 5604f 1056f 4547F
stage of seed growth '
69/L 7.7a 6122¢ 1248e 4873e

:Cut-off irrigation at the early stage of seed ¢ zy5, 1, als o )3 (5,ll glad :Cut-off irrigation at vegetative growth stage ¢ Jos' ¢, L1 :Full irrigation
b o bnjloss 5SSl glaseldais ge3l bl by uSlo w53 I i glis 3939 pie Sily sl CBgyn ygian yo )3 il W) clanl als po 55 gyl <l :growth
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¥ Jgi2) 845 )l dme @ Jido)lS 2 di0y> S s ) (SxFe) blite 51 5 (Fe) ool lilgus

ol & ote ol o)l S 93 5 )3 (SxFe) ppal Sl (Sl Jglxe o o 35ia8” 25 lite 1 @l gy 5
Slalgs bl Jglore b8 Jdg)lS i puguone ShalS 4y e il A5 (ghinl alje y> (g)ll alad g A @ Jidg)IST o stas
A58 JboylS (ulEl 4 e il u5) Al je (gl g (ygy A dls po 3 (o)lo] @B g JolS g)lul Lalpd ds ya )3 oo
i 3 8 clale b gl Sl bl sl b ol jon JolS ()bl o taloil po3 5 Jsl Jlo )3 ol (liee oot
pae balpd 3 Jlo 93 2 38 Jdg)lS" (e 3eS ad ol 06 Sy p)S g p)S (e ¥I0B o FIVA ety o e
() JK8) s ol u.aj Olguw il ol oy 5 il wd)y (gla] dls oy d)LﬁT

el ol Smn & Canl sulannS] i sy claailis ) O gueS L Laulys oo bylS ol (slyies
e 33 Sl 0gaS (B (o Judo)lS a1 i pas b g Gl 093 Jido)lS ap5S 5 alaSS) 6y gl
e oyl 39008 iulojl cpl p3 (Giancalra et al., 2013) ol O dgueS s g ko 4 ditunly 45 Cal o )15 laasgS
$tusge 3 w23l ol il 015958920 118 o 51 St 22 0] 45,8 ol lgiien s 3 b Jido)lS Sl 4,
leds Sy )3 iboslS 083 LialS cpllty il Lo i sl b lS Sl sty & (ALA) dpol Satdgrlgizolll
S5 e g el Siidgodgivel —l alanlgay Ylaio] g JS jioses slae 9 Cosl Jido)lS sihumge il Jolyo e

I 0 Shos ¥ -0
e 5 (20) (555 Sl 3l oo 5] ol 33008 5 1 015 o IS Shas o5 S5 L5 o5 o 4430 ol
S Jlnl g 53 5y 5 0ol 5 Sl 5 5 0l 350a8 G135 5 (555 0l 3910 (25 5 ol iz 1 5 (Fe) ool lidges
69y Mg (Bl slme (g9 pais g ol 35ia8 (15 Jlite 1 Sile dulie gl ululy (Y Jgi2) 28,5 )8 1)
Clale )8 b M 3 Slas o dne (il Bl 4y ot il 0 dl>jo (shitl g gy 15) Aboye 53 (gl alad baylyd )
23 Cp ot S Gl g9y Olgw jlim 53 8 Clale & cuns |y M3 Slos ()l ne yobas 59y Slilgw i 55 Ve
G 45 15 Juols (S 53 p )5k R0F/YE) Jlim j0 Ve cbale b (o) g (b glone b Jol5 ()bl o o ()
DS ey Sl gz 3 (F i) cdl (Bl aops ¥V M 5,Skas e o)l o (et 3 (Sl sloe pas 4,
sy oo S 5 gy 38 e 9 5ol el Ly 53 (8]l 31 s (SXFE) 0] i o 3y 5
@ S [y W0 Slas (o)b dize jobas ol Slalgw o 0 & clale 5,8 b W 5 Sas b xe Lyiul38l & oo ail
» 5 cble b el alWaw b e b JolS (oylol 3 I 3, Shae cp 5 i Sl Lial38l ol Glidgw lim 3 ¥ cdale
anily a8l 0o yd YOIV (oylol paw (paed 53 (b Jglne pis a4 o oS dol Caumdas ([ 55 p,55hS ANYO/SF) l5a
ol 0T g 3l Jooun 5530 3 45 535 (115) oo > M gl Ll 53 s (sl sk (505 (e
(0 Jgiz) 43

Ol ] oo 55 00y 5S35 oS gy g 35 03 A (B ke 4 by IS S (sla gl )3 ol 5aS S50 52
A5 gbles 0Sles 3 Sl g andliS gl elS by olS glile sl @b el Clse Byas
e ol g 69y b gl 48 g o] Sls 69y 9 ol blie I 1 Ske duslie zuls .(Fathi Amirkhiz et al., 2015)
ol Ve chale b gy Sl (il Jolone Laulyd )3 Cdo (ol Glise oSt - 0b M3 Ses (6l sne il 33 4
FA-VI-Y) oal 5 g9y Slslone pie byl 53 Cio ol olie (565 5 (LS 13 S5k AP+ AIY) ol lilgus i 5
Oled Jgn 9355 00 (oo <l jlo 5 Cogu )3 I G (55 5l (536 39505 (F Jga2) 28 Jols (LS 53 p)SlS
g ot 1) j1 Canlon s ol A5l oo Asaol Sl Jgin] iy 51 e SutlS g5 slndnl « g IS ol (slnoySay &



\A obe] 7o Ly s 40 2] 5 (55 polic Sy 4y Granly 40 SIS 1y 0 Klas 5 J3iS (g yiimin

oy dalp gy Sdplia Jlael S5 g orsl daaite lapitans LLSL ) Jolb (Sojgdnss slagis I lals
.(Jorfi et al., 2022a)

H Full irrigation
B Cut off irrigation at vegetative growth stage
m Cut off irrigation at the early stage of seed growth

a
45 b d
€
4 bc
35
3
25
2
1.5
1
0.5
0
0 3g/L 6g/L
B Full irrigation
B Cut off irrigation at vegetative growth stage
B Cut off irrigation at the early stage of seed growth
5
4
3
2
1
0

0 3g/L 6g/L

ol Sl (3l oo 5 5 el b s 555 o5 alef 2390 Jlo 9 3 S35 5 0 ol (sl Y JSS

JH g2 O Shos 7Y
Flize p1 g ol Sl (b Jgbxe g (s9y SlWgw (bl Jslone ol 3908 25 31 (Y Jgio) 8o w25 @l polul
i Jlosol o 53 Jlo g 59y 9 20> o Jloio] a5 (595 9 ol g O 2giaS” S5 5 (59 0l 29008 S g
slass 55 59y Sl B Jsloxe 3> lis 59y pais g )l Jlowi LS eR 1 BAS I ne M gr 5 Slas 5 dop
e (ot A I g 2 Sles Sl gine LBl 4 i il Ay al>jo git) o (g 13y Al ye > ()Ll glad
G &5 1 Juols (1S 53 p S olS YFAYIYY) Jlim j3 Ve cdale b (g9) g (o3l Jgle b ol (5] )5 o o]
bl g bl )3 o ol s S Bl Gl o) VIO ety (ol balpd e 5> (BL Jglone pas 4,
4 oy SlrosiSealats Jlade (LIBIL g9y (F Jgio) 48 Jols g9y g (8L Jslxe (y9h g 4> 18 ghin] s po
Sl (Joho ol )3 €S )lhe g ur)S 432 5> 9yl ) slajiSTy 5o (iS5 g 03,8 SaS dlge pudgilie
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ol el (ilj sl B 1 86 L izmen 9 ol JUil g 0uig g 9 50025 9,00 Slge Mg )3 85 ¢ a0
.(Ghafari Malayeri et al., 2012) >4 0 3y Slos

pis Ll 53 ol Slilgus (il Jsloe ol 39008 S5 g ol Slilgus (2l sl 3l 1 Silo dulis gl )2 52
I g 3)Slee o Fite A Gl e )0 ¥ Cble 4 Cand ) I g 3)Slee (50 ixe ysboay ol Slilgw e
ool palis 0 pS g b Juols (JSa )3 p 5ol Y- /08) Jlia o 7 clale b el Slilg o3l Jglxe b Jol 5)lul o
sz 3)Sles I ine (alil 4 ot al 5 g9y bslme 45 20 o Silo g9 9 0] polis LS emn @l (D Jsi)
Jpo 35 Cale b ool Slgus 5 l3m 53 1+ e U sy, Slilgu il Jslone bl )3 o ol i o5t A6 IO
pSshS AN/ ) ool 5 ggy (Bl glre pas bl )3 ol polie (o 5eS g dal Canday (1S 53 S 5LS VS /)
3des il (gdsony polie 3p)8 pas Lulyd )3 g dige e ChlS )3 dyo0 a5 4 P gio) 8 ol (IS 5
odolcanddy gulis .Sl dgnge bl yd 3 I3 polie Gls (5 ladig cold, Lsas (M jhs 5 Jgb ials I ke I g
caly Jlgsean (2014) Ariannia et al. ladss guls b

SCT04 &5 Sl (3 ool Sllgus 5 59y Slilgus (Bl Jolomo Jlito 31 @l T g

Ear Cob wood Grain
ZnS0O4 FeSO, yield yield yield
(kg/ha) (kg/ha) (kg/ha)
0 48029 902h 39009
0 3g/L 5457f 10729 4385f
6g/L 5631f 11219 4510f
0 6176e 1323f 4853e
5g/L 3g/L 7531c 1727d 5804c
6 g/L 8255b 2025b 6230b
0 7109d 1536e 5573d
10 g/L 3g/L 8170b 1879c 6291ab
6 g/L 8602a 2160a 6449a

bl Wjles oSl (slatelosiz 9ol ool o psSilbe (o 53 Sl stae Coglis 292 pis Sy aliio g o gt 0 3

18 8 yShos Y-V
- Joloxe g g9y Sligu (ib Jgle (S) Ol 3gaeS i 5l 13U cow il 5,Slas a8 5l Ui (Y Jodo) oS po o5 gl
d9005 G55 g oml Jlie 51 g soyd Sy Jloin e 1 g9y 9 0l 5 g9y 9 ol d9meS G55 Jlize S5 oal Slilgs 3
aloyo ghil g gy 15y Al o > o)l gl Laylyd 5> g9y Slilgws 2L Jglome 285 118 Aoy iy ool e 53
@ S |y &b 0 Slos (gl sxe jobdy (55) Slalgw Ja 0 Ve clale i a5 Slas jb bxe (iol58l 4 e aily W,
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