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Table 1. Physical and chemical properties of the soil
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texture Clay Silt Sand potassium phosphorus N total 0.C carbonate pH EC Depth
S 08 (%) mg.kg’! (%) (ds/m) m
Sligl‘;y 15 20 65 485 11.6 0.09 0.69 10.1 7.92 1.9  0.30
Table 2. Corn hybrids Oy sl e Y Jous
Hybrid Code & gd S V1 V2 V3 V4 Vs Ve \%;
Hybrid & pad SC260  SC301 SC400  SC4015  SC703 SC704 SC705
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Table 3. Results of Combined Variants Analysis for maize cultivars under application and lack of application of

mycorrhiza on corn hybrids under drought stress

MS) &l po (uileo

o Yoo 039 30 &ils slaxy Job
olsT FHE) . Ko, alo oy olawy M
Weight of 4% ©5ee  Number of seeds  Number of Ear
(8.0.V) 8 @be (AD 3005eeds  Grain yield per row row rows length
Year (Y) Ju 1 16617 100921* 628" 8.51" 19.3m
Y (Rep) ISSIJw 4 359 1967 36.8 0.959 5.67
Drought Stress (D) Ses gid 1 23041" 1584576 59520 5.65ns 162
DxY Jlox sTps s 1 522" 50937 178" 0.159™ 86.7"
Error ol slbs 4 25.6 2282 36.6 4.61 3.85
Hybrid (V) W 6 531" 39558™ 238" 51.4" 33.7"
Mycoryza (M) Ipogsm 1 1754 109992 382" 4.72"s 97.0"™
VxM 1395 w0X 0 a6 56.2" 4668"™ 10.4™ 1.20™ 1.40™
VxD SIS G x gyt 6 115" 94270 96.2" 2.32m 3.61™
DxM 13 95weX oS i 1 11om 3413 2.490s 0.047 8.42
DxVxM 139 )95wox 0y X ST oS i 6 25.5" 2991" 8.16™ 0.416™ 3.18™
YxV wexJlw 6 66.2" 2487" 73.8" 15.3" 5.20"
YxM Ip98eex Jlw 1 65.2" 10916 5.97" 3.37" 1.18™
YxVxM [328500X % pdX Jlu 6 6.58™ 1919+ 21.0m 1.07™ 1.49m
YxDxV WX gl o Xl 6 133" 9292™ 60.5™ 3.536™ 4.74"
YxDxM 139 595aoX ST oS i X Jw 1 2.51m 69.2"s 0.726™ 0.276™ 0.159m
YXDXVXM 13 5500X g paddX X Jlw 6 5.03m 7277 12.8™ 0.858™ 1.99m
Error <P slks 104 15.68 1922 15.8 0.679 2.37
CV (%) I JUUE L TR 5.66 7.61 9.99 5.42 7.17
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Table 3. Continued aoldl .Y Jous
(MS) ©las yo (u5ibo
oy 39 I olasy ) o e ™)
o5t g ‘s’m Judg ks sl Sy
Number of ear = <k, Chlorophyll Leaf area
(S.0.Vv) ¥ @le (d) per plant RWC index index
Year (Y) JLs 1 0.378* 325 124 0.035"
Y (Rep) IS 4 0.031 59.4 29.7 0.008
Drought Stress (D) Sles s 1 0.769™ 35490 1907 0.105™
DxY Jux gles g 1 0.040™ 104 2.16™ 0.010™
Error ol sl 4 0.073 87.1 0.890 0.034
Hybrid (V) G2 6 3.028" 1055" 261" 0.053*
Mycoryza (M) Ipy95ae 1 0.381" 2791° 655" 0.005"
VxM I2095woX 0y 6 0.066™ 32.6™ 13.1m 0.004"
VxD S G5 Xa e 6 0.268" 268" 125 0.032"
DxM 139 )95woX 3T oS s 1 0.011m 82.0" 11.9m 0.000"
DxVxM 130 595X &y X TS i 6 0.106™ 20.9™ 8.62" 0.005™
YxV Xl 6 0.212" 194™ 20.7" 0.011"
YxM 39 39%amoX Jluw 1 0.212" 22.1m 3.05m™ 0.003"
YxVxM 135950X 0y X Jlw 6 0.053"s 20.5™ 8.62" 0.004"
YxDxV QX oS X Jle 6 0.036 130™ 14.4ns 0.014"
YxDxM 133 y95woX 3T oS X Jluw 1 0.002m 24.3m 15.9" 0.001"
Y xDxVxM 139 395a0X oy patX X Jlw 6 0.048" 10.8™ 7.28m 0.007"
Error <P slks 104 0.052 41.2 9.70 0.005
CV (%) T PO TR 15.1 9.24 17.2 26.9

oy S gz bl Jleist mhans jo o e gyl e pf oSS s g % 1S

ns, * and ** are non-significant, significant at P<0.05 and P<0.01, respectively

S o il lg 4 52 (el 135950 o xS x Jlw adloraus il 51 (gl g S (Ll (4l o (uiiloo Ao . Jour
Table 4. Mean comparison of chlorophil index for tripartite interactions of year x water stress x mycorrhiza based on
combined analysis of variance

xDrought Stres x Mycorrhiza 139, y95aox yusix JLw
Year
YiDiMo YiDiM:1 YiD:Mo  YiDoM:  Y2DiMo Y2DiM:1  Y2D2Mo  Y2D2M:

SPAD  Judg,ls sl 19.8% 21.6* 16.5¢ 19.3° 20.8%  21%® 14.1¢ 14.9¢d

155,550 3,315 pac Mo dj 5550 0 0)l5 M €505 2a Lo Ve 5 Ve 5lom i 4 skl D2 5 D1 tpgo Jlo Y2 o Jgl Jlos :Y
Y1: First year, Y2: Second year; D1 and Da: Irrigation after 70 and 140 mm evaporation, respectively; M1 and Mo: with or
withouth mycorrhiza application, respectively.
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(Sepasi, 2012)
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Og (Wgr o 0ae Ve e (1 Kilo) b (Seid 3l p5es yin he
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Table 5. Mean comparison of ears per plant for interactions of Water stress x Hybrid based on combined analysis of

variance

DXV pSyx s D1Vi

D2V1 DiV2 D2V2 D1Vs D2Vs D1V4

Number of ear per plant

Sy 50 Sholas 1,972

1.08" 1.08" 1.88%  1.77%d 1.60% 1.63°%

DXV wdyxoid DaVa

DiVs  D2Vs D1Vs D2Vs DiV7 D2V7

Number of ear per plant

gy JHholass  1.86%

1.86°  1f  1.71bde  1.83ac 152¢  1.05°

e yase Ve 5 Ve Sla s 4 kI D2 g Dy

Di and Dz: Irrigation after 70 and 140 mm evaporation, respectively
Vi: SC260, V2: SC301, V3: SC400, Va: SC4015, Vs: SC703, Ve: SC704, V7: SC705 :(hybrids) s o :V

S o il lg 4 32 (bl o8 ) x Jlw adlargs il Ol 51 (gl @)yd Olio (il dunlio # Jgaa
Table 6. Mean comparison of corn traits for interactions of Yearx Hybrid based on combined analysis of variance

YxV p§)>< JLN YiVa

YiV2 Y1V3 Y1Va Y 1Vs Y1Ve Y1V7

Number of ear per plant 45 yo S slawi 1,972

Chlorophyll index Judgyls @slls  17.1%

14 1.05¢  1.85®  1.63° 1.41¢ 1.30¢

19.5¢4 13.3¢ 18.6% 25.4* 22.7% 15.3¢°2

YxV ps)x Jls Yoy

Y2V2 Y2Vs Y2Va Y2Vs Y2Ve Y2 V7

Number of ear per plant ~ 4ig yo JM oluxi  1.86%

Chlorophyll index Judgyls sl 174

1.19¢ 1.02¢ 1.74% 1.99* 1.71° 1.38¢
16.79f 13.8f 16.74f 21.4% 19.8¢4 15.2¢f

Y1: First year, Y2: Second year

tpgs Jlo Y2 (gl JLu Y1

Vi: SC260, V2: SC301, V3: SC400, Va: SC4015, Vs: SC703, Vs: SC704, V7: SC705 :(hybrids) ba, yoe :V
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Table 7. Mean comparison of corn traits for tripartite interactions of water stress x Hybrid x Mycorrhiza based on
combined analysis of variance

DxVxM I8 bxed x5 divimo  divimi  divamo divamo  divami  divamo
Weight of 300 seeds (g) 81.2¢d  86.3¢  86.2b 93,62  77.7¢f  82.6%d  722f
Grain yield (g/m?) als s Shos 67454 71620 7152% 7652 641¢ 685b° 550¢

divamz

ala¥er 39

DxVxM 13060 lbxed x5 divami divsmo  divsmi  divemo  divem:  divzmo  divzmi
Weight of 300 seeds (g) wlo¥er 039 75.4°F 7999  86.7°  83.5bcd  ggbed 75 qef 79 pde
Grain yield (g/m?) alo oSl 6254 66304 720 693b° 686°° 6234 657¢¢
DXVXM 12060 bxed g3 davimo  davimi dovamo  davemi davamo  devasmi davamo
Weight of 300 seeds (g) alo¥ernig 539K 6498 5800k 754°F 556K 61.8hi 507
Grain yield (g/m?) &lo o Shos 447l 539¢f 481 625¢ 46280 479¢hi 4211
DxVxM 13080 bxed x5 davamyi  davsmo  dovsmi davemo  davem:  davzmo  davrmi
Weight of 300 seeds (g) wlo¥eryie  57.50F  4831m 532k 5810k 63.4¢h 539K 59 1hi
Grain yield (g/m?) als oy Sloc 47700 401 441M  480¢h 509 445hi  488fh

I3555ue 05,15 pac Mo 5,650 )15 M €505 2a o Ve g Ve lam i3 4 oLl D2 9 Dy
D1 and Da: Irrigation after 70 and 140 mm evaporation, respectively; M1 and Mo: with or withouth mycorrhiza application,

respectively.

Vi: SC260, V2: SC301, V3: SC400, V4: SC4015, Vs: SC703, Ve: SC704, V7: SC705 :(hybrids) lawy s -V

S po il )lg @ 5o bl 32 135950 Lo x Jlw asilergo ol @l 1 (gl @58 Olio (1SSl dunlio A Jour
Table 8. Mean comparison of corn traits for interactions of Year x Mycorrhiza based on combined analysis of variance

YxM 139 395 box JLw Y1 Mo Y1M: Y2Mo Y2M1
Weight of 300 seeds(g) als Yoo (39 69.1b 76.8a 64.1c 69.3b
Number of ear per plant agr yo O olasy 1.45b 1.47b b 1.47 1.64a
Number of row rows I o dils o sluws 15.4a 15.8a 14.6b als.2

15,0500 8,555 pae Mo 5,650 5,0, M ¢poo Jlo Y2 (Jol Jlo :Y1

Y1: First year, Y2: Second year; M1 and Mo: with or withouth mycorrhiza application, respectively.

el (Ve Jauz) canl 009 Pb oy dils sae YAV
o120 oSt adgl J>lpe o 55U L (sl aloye yo 2
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Ol ) pdy o 5o Pl s, jo ails olass g Jiion
oS g ols bls | o8 cpl yies oleS 25 @ Jess
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old Cnnd ()lgi o0 e Cudgazme JJo 4 (g5 gd slge
Ao ge y5 oS s Jlael 5 3 6 aSal Lo o
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oS o 4 0 j0 wils 1y yiin a5 sl oo LS o3,
3 (s flashen Vo) (5 g Ll pl 0 VAT 5 V20
als 0ae VA 5 OFIY (ko b s 5 4 tolejl pgo Jlw
- Ay sy o als slass o yieS g o0 D ass, o
s s VE4) IS 5 Lalyd 3 ¥18 s
Sl P s, 5o ails sae YOIV pgo Jlu jo (s
@, 0 il dlass g 15,60k 00,5 ien (1 Jg0z)
essSole 3 p)l8 Lalps )3 a5 5,0k axals e L3
15,850k 0,015 sae & g0 40 9 TV (ke b ails olass
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> (Ahmd et al., 2015) el ouls oy 0,90 p6)|
5o ails slass 15,6550 o 5 )5 ws S 5158 ol Ky
oyl Cdillas iolejl (I b aS aas co tal38l 1) &) Cays,
-0 Udsy (nl 4 4> g5 L (Ghorbanian et al., 2012)
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Table 9. Mean comparison of corn traits for tripartite interactions of Year x water stress x Hybrid based on combined

analysis of variance

5o &l slaxy Gy ooy Cugbys9ime  ahaw sl
alo Yoo 1yyg  diloo Slos K90, ails I Jeb U] Sy
o8 X i Jlus Weight of  Grain yield Number of Number of  Ear length RWC Leaf area
YxDxV 300 seeds (g) (g/m?) seeds per row row rows (cm) (%) index
yidiva 91.5° 6990 49.6% 16.1%¢ 23.2% 85° 0.203¢h
y1divz 84.2¢de 7592 42.3¢h 17.3% 21.2¢h 59.9kim 0.2624h
y1divs 78.7 653¢ 594¢i 13.5% 24.5% 82.5% 0.431*2
y1d1va 78.3¢8 599fe 45,90 173 20.9%h 68.9¢hi 0.3025h
y1d1vs 84.8¢d 703b¢d 48.9%4 160 24.5% 77.0¢¢ 0.40432b¢
y1d1ve 81.8def 6674 49.23b¢ 16.3%¢ 25.4% 74.4%f 0.275%h
yidiv7 81.2¢fe 674¢de 48.94 12.7M 24.8% 86.2° 0.252¢4h
y1dava 68.41 568Fe 36.50k 16.3%¢ 19.9f 66.5" 0.182"
y1dav2 71.5M 592fe 33.5km 16.7% 17.91 55.0m 0.222¢"
y1davs 61.0’ 505hi 34,34 13.7¢h 20.0f 65.01 0.215¢
y1dava 61.0 506h 35.9ik 17.28 21.0¢h 60.9K! 0.212gh
y1davs 52.8™ 438K 34.6M 14.5¢ 20.0feh 68.2¢h 0.297%h
y1d2ve 69.41 559¢ 38.5¢k 16.1% 20.8%h 66.7" 0.232¢h
y1dav7 57.1% 4719 44 1 cdef 12.1! 21.0%h 75.9¢%de 0.303%h
yadivi 83.3¢de 6910 42 3¢h 150de 19.9f 80.2b 0.210fh
y2dive 88.3° 720° 40.5% 17.3% 19.7¢hi 61.1k 0.342%¢
y2divs 79.6' 673¢de 42.8%h 13.3F 20.8%h 73.6%f 0.428®
y2d1va 69.3! 576 43.74¢ 17.6* 22.0%f 74.54F 0.272¢4h
y2divs 81.8def 679.6°¢ 51.8° 14.3¢°f2 22.3¢% 68.1¢n 0.416%
y2d1ve 85.7% 711%¢ 38.4¢k 14.6%f 22,70 59.1kim 0.285¢"
yadiv7 73.1" 606f 54.22 14h 22.20de 86.4* 0.256%"
yadavi 50.4mn 418m 27.4m° 13¢hi 19.3¢hi 70.17h 0.2314h
yadav2 61.9 514h 33.68m 1604 19.0M 56.1'm 0.311%¢
y2davs 56.4k 435K 30.5!mn 13¢hi 20.1¢h 58.7Km 0.345f
y2dava 47.2" 392m 25.2° 17.3% 21.2¢¢ 68.5¢h 0.3522d
y2daVs 48.6" 403'm 28.2mne 1450 22.0¢f 57.1kim 0.214¢
y2dave 52.1™ 430Km 33.4kim 14¢h 22.0%f 72.0°f 0.265%h
yadav7 55.94 4615 37.5Mk 160 22.3¢% 67.3¢h 0.2534h

e e die VE 5 Ve slam e 4 o)l D2 g Dt gpge Jlu Y2 o Jsl Jlo Y
Y1: First year, Y2: Second year; D1 and D2: Irrigation after 70 and 140 mm evaporation, respectively.
Vi: SC260, V2: SC301, V3: SC400, V4: SC4015, Vs: SC703, Ve: SC704, V7: SC705 :(hybrids) lauy e :V
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Table 10. Comparison of corn characteristics for mycorrhiza based on combined variants analysis

Mycoryza

17239%%  The use of mycorrhizal (M)

Relativehumi dity content (/) (o Cugby (sg5x0

Number of seeds per row 9oy 0 dils slusy

132585k o, 325850k 2,5 pus
No use of mycorrhiza (Mo)
73.52 65.4°
41.32 38.3?

VF e ol S i 50 10 059 0 il 9030 HLES o8 %
b sl Jlo 5o e yashen V) 25 g Ll o
2l big meS g Ly S NI Sl
Lol b iy 4 VoY 5 ¥010 lagl S S
Sl oleS Lis Lyl o (g ,0 .5 FAE 5 FVIY
(A Jg92) 052 pgo Jlo o (Seis 5l posed ye e VY
8y x G2 x T 05le blite 1 5uSlee anslie (rizren
YN eSS o dils 59 lade i ol ylid
9 (S 5l s jelie Yo (28 G5 oo Ll
s oanlice (Wg ,0 p,5 AVF . Silia) 3s,6S0le o018
byl jo Vo¥ Lol S S a0 bgspe il (59 (5
0,8 pas g (s 5l psed e e VE0) LleS s
AV Jgi) ool (@351 55 0,5 FAIY (Silio) b 45500

039 Crreian 31 ol Jlgie Jlo 9 50 125950k 156
DS 5 (gt 5o o5 VEIN 5Silo) b Jyl o 5o il
b TySole 02,5 pae Llyd 5o pos Jlo jo s (33
b (Sis (A Jsaz) il oo (435 0 o5 FFN (oSl
ol mals dadssy, oad 5L ax e ol 3 5t cos
4y 0095 ol 0 (e Wlgice ((ngllS 45 2 3]
g0 pudis obds oly cul 5l g ools malS g0l olie
- s oS (Yanetal, 2016) sgi ails o 55 2alS
oMbl ye 5o leS i lad e ails e 5 o
75 i b easS sz slaalls el sy 4 plgi e |, allo
O S90S 5l 010 S 003155 gy plu yo a5
Gl olS )l jwgd felS gl al>ge cnl o
S0 sladils FuSe,> asaiye g 03,9, dlse i
(Ribaut et al., 2012) o salgs>
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)8 pas Laulyd 5o pos Jlo 5o ol (nyeS 5 1ysSile
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(03,55 Slye Ay alS czge S jingis b Ly
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oolaiwl b onls (6,5 05lwl Glas ly owigd (Siaor
& Hsboles 2855 ploxl Gomn (Ser pS
Loals Yoo 5e il oo Ll o 098 0 0y
Jeaz) ols plas |y Jlo sxe 5 cude  Swon ails o Slos
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Table 11. Cortical phenotypic correlation between corn characteristics in normal conditions (70 mm evaporation from

bowl

Traits Olas 1 2 3 4 5 6 7 8 9
&l Yer o439 o *

1 ) 1 0.884" -0.119 0.199 0.079 -0.265" -0.176 -0.104 0.007
Weight of 300 seeds

2 o als s 1 -0.101 0.091 0.043 -0.276" -0.130 -0.089 -0.018
Grain yield

3 L) 53 4l Sl 1 -0.123 0240° 0264° 0358 0.113 -0.057
Number of seeds per row

4 wlo s, olasi I -0.166 -0.016 -0283" -0.071 -0.154
Number of row rows

5 b dsb 10090 0331 -0.066 0.140
Ear length

6 G900 P sl 1 0146 0054 -0235"
Number of ear per plant

7 | Cagb) i 1 0074 -0.132
Relative humidity content

8 ks ele 1 0.046
Chlorophyll index

9 Jﬁ@h.wua:u 1

Leaf area index




V\YF

YWAA Gliase; Y al> o]y pole jo Jame sl i

Sl 5 A

a8 )50 )0 2leS 5 g8y oS ol (lad B ol @l
siie Sl ails o Sloe (59, das 4y (T (i al>yo 5l 20
RS pae g 25 laulh 50 pB)l (ST LouBls s giae
Lldjl Jlopne DS 3525 4 azgi L g op Sslie
2 drsSele 00,15 pas 59,8 a9 (e ails 5 Slos
el 3285 o pin by igm o ilin Caspina Ll
9> S Doles @Byl (S 50 hysle )
ol yralS a2 g8 BB e 4 1) O dils o Slae
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Blao b als 3,Slas ayud 5 5 Jloy Lalyd s s
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Table 12. Phenotypic Correlation between Corn Characteristics in Drought Conditions (140 mm Evaporation from Bow

Traits ol 1 2 3 4 5 6 7 8 9
1 1o Foe s
_ “b¥erods 1 0055 0473 02957 -0.090 -0.104 0039 -0.104 -0.258"
Weight of 300 seeds
2 .
o il 9 Kos 1 0456™ 0293 -0.098 -0.048 -0.018 -0.063 -0.289"
Grain yield
3 . . .
L9 )3 4o Slasi 1 -0.075 0.193 -0.253" 0371 -0.208 -0.059
Number of seeds per row
4 o - .
il iy, Sl 1 20.070 0.171 -0.113 -0.200 -0.043
Number of row rows
5
S Jsb 1 0123 0408 -0.100 0.095
Ear length
6 . .
g 50 Pl ol 1 0106 0336™ -0.193
Number of ear per plant
7 I ..
e sk e 1 -0281" 0214
Relative humidity content
8 Jedo b5 pasla 1 -0.105
Chlorophyll index

Leaf area index

Qi IS e f g 2o, O gl (0 e )0 ) s [l g cdio s Cui 5 4 NS g e
** * and ns are significant at 1%, 5% and non-significant, respectively
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