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Extended abstract

Introduction

Maize (Zea mays L.) is a crucial cereal crop worldwide, particularly in tropical and subtropical regions,
valued for its high nutritional content and diverse uses. Drought stress is a major limiting factor for
maize growth and yield, impairing key physiological processes such as photosynthesis and cellular
division. Effective drought management is essential, as water scarcity directly compromises yield and
plant quality. Mycorrhizal fungi form symbiotie associations with plant roots, mitigating the adverse
effects of drought by enhancing water and nutrient uptake and improving soil structure. Based on
previous findings, pplants colonized by mycorrhizal fungi exhibit enhanced drought tolerance and
improved physiological performance under water-limited conditions. This study aims to evaluate the
effects of arbuscular myeorrhizal fungi on maize performance under drought stress, with a focus on
enhancing agricultural sustainability in the Jiroft region.

Materials and methods

This study was eonducted at the Agricultural and Natural Resources Research and Education Center of
South Kerman Province in 2022—-2023 to evaluate the effects of arbuscular mycorrhizal fungi on hybrid
maize (single cross 704) under drought stress. The experiment was conducted as a split-plot
arrangement based on a completely randomized block design with three replications. Four levels of
drought stress (50%, 70%, 90%, and 100% of the plant’s water requirement) and three seed inoculation
treatments—two mycorrhizal fungi species (Glomus fasciculatum and G. mossea) and a non-inoculated
control—were evaluated. The response of maize to drought was examined starting from the 8-leaf stage.
Various physiological traits, including chlorophyll content and leaf relative water content, were
measured. Chlorophyll was assessed using a chlorophyll meter, and leaf relative water content was
determined by measuring the fresh and dry weights of leaf samples. Other traits, including proline
content, were also measured using standard methods. Data were analyzed using SAS software (version
4.2) to determine correlations and perform mean comparisons.

Results and discussion

In this study, the interaction between drought stress levels and mycorrhizal fungi significantly
influenced several agronomic and physiological traits of hybrid maize (single cross 704). The maximum
plant height (251.93 cm) was observed under full irrigation combined with G. mossea inoculation.
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Conversely, the least plant height (205.07 cm) occurred under 50% of the plant’s water requirement
without mycorrhizal inoculation, indicating a strong influence of water availability on cell division and
plant height. Similarly, cob length was maximized under full irrigation combined with G. mossea, and
decreased under reduced water supply, likely due to reduced photosynthesis and nutrient transport. Cob
number per plant and grain number per row were also influenced by water stress and mycorrhizal
treatments. Full irrigation supplemented with G. fasciculatum resulted in the highest cob count,
suggesting enhanced meristematic activity. Grain number per row was maximized under optimal
conditions when combined with G. mossea. Irrigation levels exerted a significant effect on seed weight,
with the highest values observed under full irrigation and G. mossea inoculation, highlighting the
importance of optimal water availability and mycorrhizal symbiosis for seed development. Notably, the
yield was highest under optimal irrigation conditions combined with G. mossea, where mycorrhizal
symbiosis enhances water and nutrient absorption. Mycorrhizal fungi significantly influenced
physiological traits under drought stress. The highest water content and chlorophyll levels were
observed under full irrigation and mycorrhizal inoculation, due to enhanced water . uptake facilitated by
mycorrhizal inoculation. Proline accumulation, a stress indicator; was minimized-when drought stress
was accompanied by mycorrhizal inoculation, demonstrating the fungi’s role in stress mitigation.

Conclusion

The use of mycorrhizal fungi in this study demonstrated that they can mitigate the negative effects of
drought stress and contribute to significant improvements in plant performance, including increased
chlorophyll content and reduced proline levels. The resulis indicated that mycorrhizal inoculation under
optimal irrigation conditions enhances grain yield. The high correlation observed among most evaluated
traits suggests that improvement in one trait may. positivély influence other traits, enhancing overall
plant performance. This study confirms the importance of using mycorrhizal fungi as an effective
strategy to enhance plant tolerance to drought stress and improve agronomic traits, underscoring the
need for continued research to develop more effective solutions for sustainable agricultural
management.

Keywords: Drought stress, Grain.yield, Physiological traits, Maize hybrid, Golmus mossea, Golmus
fasciculatum



Gﬁ} (‘55.:: 30 G.l::_g;.qcé‘@ﬁjﬁ

Environmental Stresses in Crop Sciences

https://doi.org/10.22077/escs.2025.8653.2329

Wlhe g (G. fasciculatum g Glomus mossea) 13555 6 455 95 Wb
(S i Do VP g b D530 39092 38 9 (S5

" o155 5B bl (o 3o (07 g 38 o s (07T 10 Gphiol Lojaacma iy [0

Dl oKils e 5,5l odSlists el )5 05,5 (g 55 (gemiils )

b5 o&ils (g 550laS ouSlisls el 09,8 woliwl .Y

5 il i plafls spless olind oy e i 5 S el 5 ikl e LU ol i e ol
Olal el pll sz (sl e 5 (55,3l8. Sisel 5 Sliions 390 ol e2d e 055,588 g

ouSe Al wlazice
5 £ly; wlio p (G. fasciculatum g Golmus MOsSea) 13,65l 7,6 digS g0 pil adllae o 5o suls sloojls

SO S Tk Oygods (ployT Gl wgiar Gl 35 0 50 Suds, (i Cai e F o pd &) Sy el g2 5
Sk 50 ol ole ylgheds (K s (g ol 50 .o b 35l Solai dolS svsol LI 4o g oul 0,5
anld 09,5 S 3 1325550k g, 455 9 b @50 13 gl 13 g (L DT L5 waje Ve 9 40 Ve b0 el
o9 B9 IS oS5 1 (o T (ggixn yaen (hlio Slhuo 38 o)y (5558 Jale plgieas (@l y9)
Sz 51 ooliiwl g T i a5 loylis glis .8 5 51,5 g w0310l 5 590 4ils & yShos g bl s aigy £l
YOVAY) &gy Uiyl oy il ootdls dyd ,3 aalllan 9005l Sl plod 1 2 e BB 15T 15,050
G. MOSSea 36 b gty (2T 5l o0 Vo) JolS' gyl Lol o 58 (m ilos YY.OF) IS S 9 (o il
IS I (5 pidns 45 (55l Asd 5 51,5 132 5950 a9 (ol A S ol 35 a5 2 50 SN Slatai kd oLl
810tz yabay 3 il & Shos .adoualine G. fasciculatum gz, b zudili g JolS g ,kul dasl i 3o (30£1.1Y)
bl 55 (S 53 0359l 11FB8) l810 Soc (3 phidens 4 (55 5ba 2855 51,8 13259500 3 T G5 il s
T8 b el 9 gols ()Tl 53 5 oy (23U o e G MOSSER 56 b el 9 JolS' (5Ll
5@ S U o 8 g IS asLh 5 Sy O (o (sgie ) 395 ke ,iSTas 4 G. mossea
G. MOSSEA 45§50 32 el 3953 Lo 2,5 b ooy geili oy oLS a5 o1 )L andllan (1 gy s .t 15 1,3 133,95 Lo

18 LA 09 IS o gy Bk 5 (g it (o2 UlF 9 41D (g 4 0 Shos (T i Lyl o

S s
ails o Slos
2399 58 Olho

Ay D yd
Golmus mossea
Golmus fasciculatum

) 23 JARYRY ETOT Ry TR
VPNV 16,555k &)U
A FATA SN JOR PN

doddo

ol oSkes 5 ad; » 2Bl e SSb Wi
Olseas Ses s (Cairns et al., 2012) sl asls
4 e Wlgige oDyd LS o pwlel G Al S SS
2 PS5 Sy ol pal SaS Griwsid Guals
@ Gl Glo sl s 5l (S 0pd (Jeke oS
by GEalS a5 (Jobo (el s (2 (ol 9508
aipol sl 5 laytig y i (oizren Culay] Jsb
»» (Faroog et al., 2017) 5,5 o )3 b cov 3

2 O e 3l (S olereas (Zea mays L) o)
Syt Sdoss g (S oS 3blio ;0 ohgar ¢ Sl alaw
Jdo 4 g 009 el 3 o0lgils 5ol (1l 0gd co arsliss
u.,.ab 50 G lS i gaiie slos ST 6 YL u>_;.I;\i ool
(Shiferaw et al., 2011) oS o Wyl plo o oLl slae
=y Jaze Gaegd w0iml e 5l e 5538 lpl o
0945 (65)9S 50 slotag ol g 0ad o0 Cgute wie
u] \)5.‘.05 9 .))‘O )Lu @‘9‘)3 u] L u)o sJL‘> L)"‘ l; .o)lo

m_asgharipour@UOZ.acC.ir Sy xSl Cony 926yl Lo jdome 1555uuly 005,55


mailto:%20m_asgharipour@uoz.ac.ir
https://doi.org/10.22077/escs.2025.8653.2329
https://orcid.org/0000-0001-7197-6578
https://orcid.org/0000-0001-6147-4590
https://orcid.org/0000-0002-2992-1116

=) pole ) (e slais

JEil 5 lag,B g gdie dlse 5 of Qi il33l
(e (Zhang et al., 2019) cul oS a4 sl 5 550
oLS yigs oy ds iiwgid G ioli8l do a4 15 sSle
Sgnp diile egiie lopile G,k 3l g 00,5 SaS
L)MJ‘).S‘ ‘) é..u} J“)“ B oLﬂf u.ajl.a.a ad‘d.)dqu ms
Ssle jo Sl 15,5500 (Wu et al., 2019) was o
Sy Caalies alzil alaz 1S o sbml oS s Slas ¢
oold 1) Ol Grae jpals Gloge a5 (5,05 Lials
oL @ 15,550k « S j0 ad aSlh oy Loyl e
o (i 2138 g ol 590 ple 4 b aiS o S5
i 4y ol lag B pl o (Sas byll o S wasS
dsmaLj@Ly]Jm‘BJb)‘s)b&d‘}nsui
O, ool jauwd wiile (gpolie Qiz glp ohiea
aS s o ol olllke (Rouphael et al., 2015)
ol L s 6 Ulss 1 )sSle b sl Jlals
Lol pd 4 S 5 &) 5l w9 W10 093 la sl
(Zouetal., 2021) w55 o3k sole

I 15,0k slog,B axgi LB conl soxe Dla b
o5 Llpd od onga (LS o Sles g 0 Sea 0
oo 5 g (Jlo laieay nilos,S wul o Sis
15,550k slag BB a5 wisls Las(Kumar et al., 2015)
5 ol JUl g doaiia; il Gal38 L alys e
bS5 ol 5] 5 ol plse slo iy (g5 Slge
o Lul Slads (ydoren ailizn S D, o Slae
LysSale 296 bopsbinse Euid 5 slasd a5 wlos,S
aiy) by O ole il edites 50 Wig
Jsb g slstazie 8 ook 4 sl il oS
S )| u_)‘i o> o olﬂf 0‘5" u.\.wL: grevan; L‘bf?M
slog,B oo (Sharifi etal., 2014) ab o il
slge 5 of Gl S el GlalS slaaty, L 15 )sSLe
ol coled o g (Sis i 4 Jeod ioli8l (sdae
Sl a1y bl la Sy ol & 05300 S T (05
(et al., 2005

ssSale slag,B 55l ane; po (sousie slaiags
93 56 Slojer gy 52 aallle nl )sly e Jlcnll
Glomus 4 Glomus mosseae) Ij sl 7,6 oS
aliee Fglaw cov V- F oy e o, (fasciculatum

\5)51)..' )Laib )Qwio)...n)‘).ﬁ \£WL# Oy U‘J"‘ B u).)
Cawl oSl YL ol 5L sasmoplis S el oo
(Karimi et al., 2018)

S el Gl G (S JlSas
OS5 sk oy (nl el azle (TL )00 (555l
5 0Dy p e BB Ol (Sisdes § S 3bls o
S ol boablie glp ole el Glls o Slae
Joz e a5 wiin o >ol, Jlis 4 ol Siwghy
ol 5l yls pospe g ools ol Ol 5508 4 lals
5l as w3 (Lobell et ak, 2015) aise o4 1, ol
S gy slednar Sk w0 DM e
Ol 0408l paas AlSis 5l il slacgw!
olS Welss Jeb o 09 Jeame CuaS  als
aScslools axwgs oTeS b 5,55k (sl cilisee sla o,
U aiile olS el o Slxs Jold g )85l oyl
Lol s (slopanslis 3 Slusis (paizpas 5 5
as’ wlebls \Las wladss (Zargar et al., 2017) el
slcaulus ol 55 4 ab, @it J>le 0 o8
Ol 50 Ol 0gueS e &l 3l a5 s oo ol Sglae
M6 2l 3 Ses 2 i aalls (ol 5 (a0lS
ol el ppe slws T oles o Shoe iol58 9 oLS WL
0533 5 Sladia ) e Cugli 4y 0 adsl Jolye 0 (S
(Lobell etal., 2015) wilu, o )b oS @ yiieo

Lo akaly 05 51850 bl ysle slag B

S 8 e ol als 4 0l lals e,
S el lEl Gkl g B cnl ais
ald welas g ady; g Ol i dge ol IS
S oSS oS Llpd Je o olS a olS Gy
@i yolie 5350 i 3 ol 4 5 yeSole ol 2 ogdle
SaS Llps 50 a5 wile) o0 ()l e 5 59 R wiibe
olas wladss (Begumetal., 2019) 5 s sl g Cooa!
Coglie W)l gowsje 15,5500 L aS” Slals a5 wlosls
WJlo plgreds aims oo plis (Sis 5 plp 5o e
sloplil g i oly 6o 5,550k b oalmdl (lals
L a8 s 5 )00l 33U lalS 4y s 555



(59...13‘ 6[.@00‘0 ‘(5'] )L..u 4...~ul.>ba L.S‘)" .b)j‘sa )ljﬁ oolazwl
¢yt A 6)5](':0} Ac o & s.g.nb).' LS“"L"“"‘}Q Oliau.u)‘
&z Byt 00 wre b ETO) oS ol L
Allen et ) a5 acule (KC) oL o5 40 (ETO)
Sl ooz 5 (Sl 5 sl s o 45, el J150)
(bl ol (Allen et al., 2005) ai zl,5ul b
)L..: Qo 40 Voo 5%‘ Yo b u)ﬁ‘oq"&:i“"d““'C?‘lﬂ“’
&5k bl el liaabl gl ol Jlesl olS oI
25wl o bl 65kl 5 alons alis) ) 50n
SleS Vo o e &3 6l STy by opl o
st 50 o (S A pley jlgdag, ol Al e o
ol 4y cilS” oy iy Jolis &.uﬂ axly 208,85 13
ColS .50 )8 et yie il Yo (o, 0 (6, baies
4 g o plool olesls yo pgo das jo Jlgie Jlu g8 o3
b od 3lal 15 )050le g)B )5 V ey po 4 plejen 5k
B gy G5 dmlpd Cod olS ol bag B cal S
axlg VA Coraz b 15,6500 7,8 alize slaaisS
Ol e Ohgld S &858 e T (ol B o0
o8itglojl o (gl iigls’ 51 liabol 51y g 0y 4
Blal boyds 4 65,038, wlisds S5 owlid B
soas b a5 adlhe Lol Buas wargl wiws S
355 digS @ oolatul 5l @ S o teyp 1) 1)sole calizes
Asnyd 5l 0,5h 095 Tl Oliao gl 055 1 4 o bt
b o3l lalS aradye;50 Job )0 Sy g0 Cugd
SEGheBase (3850 (gmmiliiols 5l plebl (sl
Soyd g Al oy w0y adgl Sl jo GlalS i
Ot (5255w S by 5l ooliiul b ey ) sl islS
ssb 4 adllas ol )0 bbddy; el islS aojs 0o 5
6Lb)w ‘.\.».:‘ sl.Q);\.g G,.D.l.: (_;‘).3 ISTERS WSS A Y- Ja.uw
a8 Ve Soe 15,500 7,8 gol> Jolowe by
50 el YF o 4 o )0y e cias anzel JolS j5b
oolel ils &lp u—| 3 O 9 Nl Sis 361 sles
4 155050k Slag 8 45 a8 (oo (el by, (n s S
Osel33glS g 00,8 1,85 L3l ol S slaaiy, b 5e ,5b

Sl asls (g meleaidge

ol e (o 3l doyd Ve 5 e Ve D) S A
5 SES GE m MSeen S, e sba asdlas
Dlao ) o1 8 5 00,8 55 505 15,50 Le (slag B L il
Sy o lgize aiile w0 ely5 5 (Sielesd
s sSLee 5 Lo 8 iz glis,) il s S
4 ohy ssba agh (nl nl pedle sl 005 (o
Luly 53 oo sl 2alS 1 ,0Sole b o)
SSE 5 Iyl s als Sk spuge 5 osllas (s L]
S8 dzgi 0 50 yieS o (Glallas o aS (sl wilo
@y Sihe oo, o], @l 4 il Daleassly oyl og 48,8
Saans 5 Sas abla Subal)s5,sS S pae
&S S8
Slesiis 5l gl s Sl 50w Sl sz g3l
3 65,98 SYsaze bl ol Rl 4 S s
slog,Bol sl (gayp @ G5 (pl (oo onldl Ll
gl ales kulyd jo @b o Sles 5 0 1ysSile
6l ol Kol ololis walllas ol Lol Gan ol
0TSS5 5 D3 5 Ol o9 ite SIS kS
Sote 015,60k slag B Sl .canloogy &8 > adlais
S5 olgieds la gyl s ol o el (gdie dlge g ol L

Digd (Byre (55,3l Ho kg S50 0,505,

gy 9 Olge
el g Dl 35 ye Slidiod deyie )0 Geiod ()
=l Jbe yo gleS gl cgix (rnb @l 5 5555l
YY' g 5,5 OVOMY Sldlas Slaise jo NFLY-1Fe)
Glord 5 (Soxd Sl Shy wely 12l 4 Jled YA
ol el ool LY Jgam jo addllaed jge ddhaie S
b B e g ead 05 oS Sjgen bl
ol s s b IS an b ol JolS slaSh
gl Sz o kel Jelo plpeay (Sas 25 (Gies
D)8y il 9 (LS (@l 5l weys Ve 98 Y )
(G. mossea 4 G. fasciculatum) 15,50l 7,6 £45 50 b
A o8 el Dlgiear il (g el (izren
RGPVt 4

b el aty Jsop ol 258 olS T 5
e g 3Ll (23 plprear Jged (ul ol b
S50 (ooell calizes Lyl s ol ST 5Ls sl sl



=) pole ) (e slais

adlao gl y2l Jomo SBB o lowd 9 (S 3 Glasin N Jgoo
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Table 2. Analysis of variance of corn yield traits under the influence of various stress treatments and mycorrhiza

BERHARCIREY
g el gy Pholaxi D yhad SIS} I 5o o) olaxi
S g Plant JYX Jeb  Number of ears Cob Numberof | Number of rows
S.0.vV df height Cob length per plant diameter seeds.in row in ear
Sok 2 0.07m™ 0.06™ 0.007" 0.000" 0.027 0.04"
Block (B)
ol g 3 3042.18™  47.44™ 0.01m™ 1.38™ 364.95™ 417
Water stress (S)
Error A
ol sl 0.06 0.103 0.0038 0.00006 0.011 0.0541
S*B 6 0.06" 0.10m™ 0.003" 0.000m 0.01™ 0.05™
Zd 2 86.56™ 5.42™ 0.01m™ 0.02™ 29.91™ 0.43™
Fert. (F)
. WEAM 6 54407 3687 0.004" 0.05" 8.04" 14.497
Error B
oy sl 0.06 0.091 0.0038 0.00008 8.040 0.0683
CV % - 0.10 1.49 6.08 0.46 0.27 1.91

A3l oo Y0) 9 %00 Jlaiml prhaws (o o s lo pre i S 5 4 s g % NS
ns, * and ** represent non-significant, significant at the 5% probability level, and significant at the 1% probability level,

respectively.
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Table 3. Comparison of average morphological traits of corn
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100 Non-inoculated ~ 248.37° 22.07° 1.00° 2.29° 48.00° 14.07¢

100 G. fasciculatum  250.17% 22.47® 1.178 2.328 50.00° 14.13¢

100 G. mossea 251.932 22.532 1.07%® 2.30%® 52.002 14.602

90 Non-inoculated  230.73d® 20.53¢ 1.00° 1.98¢ 4447 13.13"

90 G. fasciculatum  233.20¢ 21.57°¢ 1.00° 2.25°¢ 46.07¢ 14.13¢

90 G. mossea 243.40° 21.67¢ 1.00° 2.28° 47¢ 14.23P

70 Non-inoculated ~ 216.579 18.20¢ 1.00° 1.62 40.33 13.53f

70 G. fasciculatum  221.60° 19.07f 1.00° 1.68f 42.00" 13.60

70 G. mossea 227.53¢ 20.37% 1.00° 1.87¢ 449 13.67¢

50 Non-inoculated 205.07" 16.83' 1.00° 1.35 33.00¢ 12.23i

50 G. fasciculatumu,. 209.47" 19.53f 1.00° 1.37" 38.00i 12.60'

50 G.mossea 207.40" 17.00" 1.07® 1.429 38.00i 13.279
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The means in each column with.the same letters do not have statistically significant differences according to the Duncan test

at (p <0.05).
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Table 4. Analysis of variance of corn yield traits under the influence of various stress treatments and mycorrhiza

S ek o BT &l o Sloc cils y el ald o (439
SOV Grain yield HI 100 grains weight
‘59'14» ns ns ns
Block (B) 2 6567.36 0.12 0.001
Sl 3 21145.07" 229.74" 191.31"
Water stress (S)
- SehEE g 4589.51" 0.032% 0.004™
I 4403897 10.32" 30.88"
Fert. (F)
e p WEAS g 2594815™ 16.36™ 6.33"
Error B
b gl 1779.39 0.030 0.008
CV % - 8.78 0.34 0.28

iz %0V 5 %00 Jloiz] mhaw )0 o s o gireyud oS 5 4 w5 % NS
ns, * and ** represent non-significant, significant at the 5% probability level, and significant at the 1% probability level,

respectively.
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Table 5. Comparison of average yield traits of corn under the influence of various stress treatments

and mycorrhiza

(%)olS T &ls wo (59
Plant water 325950 ails o Sdos Cdls y as Ll One hundred
supply level (%) Mycorriza Grain yield Hl grains weight
% gr
100 Non-inoculated 8033.33f 53.554 35.06°
100 G. fasciculatum 10166.66° 56.05° 37.07°
100 G. mossea 11650.00? 57.372 44.042
90 Non-inoculated 9016.67¢f 53.601 34.42¢
90 G. fasciculatum 9151.67°¢ 55.60° 35.01°¢
90 G. mossea 9083.33¢ 55.67°¢ 35.43°
70 Non-inoculated 7500.00" 49.449 27.50
70 G. fasciculatum 8184.33¢ 50.91f 29.32"
70 G. mossea 9133.33¢ 52.69¢ 23.40"
50 Non-inoculated 6033.33 41.32 24.1719
50 G. fasciculatum 6540.00' 44,73 28.37¢f
50 G. mossea 6505.67" 47.93" 27.29°
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The means in each column with the same letters do not havestatistically significant differences according

to the Duncan test at (p < 0.05).
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Table 6. Analysis variance of some physiological traits of corn under the influence of different stress and
mycorrhiza treatments

Jusc R Sy ol Glgime Sy oopdoy  adedelS b fdg s Jdg,ls aslh
S.0.V df RWC Leaf proline Chl. a Chl. b Chl. Index
Ssh 0.04™ 232" 0.01°  0.01™ 0.002™
Block (B)
Clos g 577.05" 272.35" 18.26™  19.68™ 96.17"
Water stress (S)
ol slbs 100.214 550920  3.9858  4.2899 0.4059
Error A
S*B 6 0.03" 2.29™ 0.002" 0.0 0.001"
¥ 58.16™ 13.00" 437" 0.82" 511"
Fert. (F)
SEHEMS g 9.38™ 33.73" 2027 3447 2.02™
S*E
e Coed 0.0305 0.3506 0.0028  0.0121 0.0007
Error B
CV % - 032 1.70 0.47 1.66 012

il oo 1Y 5 70 Jlaim] w08l cxe ¢l iae e o3 5 4y s g % NS
ns, * and ** represent non-significant, significant at the 5% probability level, and significant at the 1% probability
level, respectively.

©)d S jglgr b Olho (B (Sl dylio Y Jgur
Table 7. Comparison of the averages of some physiological traits.of corn

& 3 el gelaws

(%) obs <! slgixo
Plant water 152595 S o Sy odan a Judg s D Judg s b ls sl
supply level (%) Mycorriza RWC Proline leaf Ch. a Ch. b Ch. Index
100 Non-inoculated 58.73¢4 25.349 12.35° 6.34¢ 31.52¢
100 G. fasciculatum 63.41° 30.49¢ 14.182 7.32¢ 33.22°
100 G. mossea 62.78P 31.18¢ 12.31b 9.312 32.52P
90 Non-inoculated 56.71¢ 27.18f 11.48¢ 8.71° 28.08¢
90 G. fasciculatum 60.52¢ 33.304 10.57f 8.31°¢ 30.19¢
90 G. mossea 53.74 34.324 10.429 7.36¢ 27.32f
70 Non-inoculated 47.30 40.52° 10.60f 4.909 25.911
70 G. fasciculatum 51.439 36.21°¢ 11.67¢ 5.45f 26.17"
70 G. mossea 50.73" 33.84¢ 11.64°¢ 6.41¢ 26.859
50 Non-inoculated 41.50' 41.30%® 8.42i 5.51 25.05%
50 G. fasciculatum 46.15 42,582 10.91¢ 5.50 25.63
50 G. mossea 42,63k 40.14° 9.15" 4.47" 24.14'

8,005 (g ,lo gime igles (g lel Ll 5l SSls gl elesl P<0.05 jo LSy Gy, b Sl (g 2 50
The means in each column with the same letters do not have statistically significant differences according to the Duncan test
at (p <0.05).
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Fig. 1. Heatmap of the Interrelationships of Variables in the Correlation Coefficient for the Studied Traits. The Y and
X axes represent the following.respectively: 1- plant height, 2- stem diameter, 3- ear length, 4- number of ears per plant,
5- ear diameter, 6- number of kernels per row, 7- number of rows per ear, 8- cob weight, 9- grain yield, 10-harvest

index, 11- hundred grain weight, 12- relative water content of the leaf, 13- leaf proline, 14- chlorophyll a, 15- chlorophyll
b, 16- chlorophyll index; and 17- carotenoid.
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