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Table 1. Physical and chemical properties of the soil used in the pot experiment before planting

soybean.
é):g s>y Hlado S 5ol
Texture -l - es)  (Gee and Bauder, 1986) ,og,a.e
Sandy ., KW 40 -
Silt el o, 40 -
Clay ., KW 20 -
SIS T D S gl - 7.4 (Page, 1982)
pH (1:2, 5 soil: water)
RIS T D St o] dsm 12 (Page, 1982)
EC (1:2, 5 soil: water)
Organic matter (%) Ji ool KW 1.8 (Black -Walkley, 1962)
(N) S 5955 Soy 0.12 Jlals
(P) iz s ,aus mg kg™ 18 s
(K) cis s ol mg kg! 210 [CRRTIE
oz 5| (plord g 9 Sujoln b Dlho Jl oy o g s
J5 Jeds )5 s n CRWE) Sy O (oo (sl 9 < Sela5ed Slh—o 1 130)950ke g 5lesl 1
5 5YBLS) o ST 5T slops 5T clad ¢ Jolors slaoid oL s baomli g

50 asly o Slae g asall 6o yglle (G gomm 38 S ST gan
STl ool Blase jlas Jb> o wa sl lals
(Y Jgo2) 090 Sl pixe Slao

5 &bl Jless a5 olo s uily g 4525 bt
o Jleisl mhw o gl gme il 1 950ke pails

91525550k (g 3lal il s (o Luowign S 5a090 38 Sl g oyl 55 @il o Sl (yuily ylg 4 325 Y Jouz

Lyl Sl ,1

Table 2. Analysis of variance of grain yield in pots and physiological traits under irrigation,

mycorrhiza and their interaction.

Sl o (ke
Mean of squares
o Jsloe o3
Jox ; IS s sl w37 . Ry s slle s 5 ,Sloe
CAJIE T A?)Q, e J5 Jdss5 o goluble o ™ s 5009 &l g/
S.0.V 3! < e Total Prolin carbohydrates in Soluble o CAT . Ol 5
d.f RWC chiorophyll alcohol carbohydrat SOD MAD  Yield in pot
es in water
. ‘5)_@‘ ‘v” 578.5™ 0.023™ 0.022*" 131.27™ 414 45186™ 186.11"" 61.59™ 1.42™
Irrigation regime
bgsle 2 47.92"  00024™  0.0046™ 15" 9.16™ 10222~  38.11"  117.92" 0.9
Mycorrhiza
LaysSabe x g,k
Irrigation regime 4 4,93 0.0001" 0.0006 " 1.72™ 3.63™ 383" 4.05" 3.20m 0.007™
x Mycorrhiza
EU;; 18 5.12 0.0003 0.0004 4.82 5.71 1209 455 1.18 0.012
Sl oy 2.98 7.22 5.62 18.84 13.77 6.28 4.65 3.78 8.66
CV (%)
Al Sl e S pus g do 0 iy o) S Jleizl s jo s s OIS gossms las oS a4 10 g K, K

*, ™, ™ were significantly different at 1 %, 5 % and no significant differences, respectively.
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Figure 1. The effect of different levels of irrigation (A) and different treatments of mycorrhizal
fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on relative water content
(RWC) compared to control. Means of similar letters have no significant difference at 5% level.

g Rhizophagus intraradices « Lgs,e iz il
Coxd g 09t 0 SFVL Ol bjles ple 4 Cons &S
e I RWC Lals (Y JSs) ols oLsi olS I
ok Sl Jomily 28l 5 15 @l Sl o asls
Q)S.Lo& u,.&ls 9 \.\_..u) C;\g‘éj..\z.n L: 9 éj)ksa )Lo._wtk.:
ol slaxsl (Farooq et al., 2019) c_ul ks,
Sbge> plow g by 30 (3 o 5,15 L Ghags
6l ol b Seas wlesls s a5 el lgsean
) S ol Glyome meiine jsbay (35 5 i (o
Zulfigar et al.,, 2021;) o as - ol s
=L s> mls (Hasanuzzaman et al., 2020
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Figure 2. The effect of different levels of irrigation (A) and different treatments of mycorrhizal
fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on total chlorophyll content
compared to control. Means of similar letters have no significant difference at 5% level.
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Figure 3. The effect of different levels of irrigation (A) and different treatments of mycorrhizal
fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on proline content compared to
control. Means of similar letters have no significant difference at 5% level.
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Figure 4. The effect of different levels of irrigation on water-soluble sugars content. Means of
similar letters have no significant difference at 5% level.
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Figure 5. The effect of different levels of irrigation (A) and different treatments of mycorrhizal
fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on alcohol-soluble sugars
content compared to control. Means of similar letters have no significant difference at 5% level.
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Figure 6. The effect of different levels of irrigation (A) and different treatments of mycorrhizal

fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on superoxide dismutase (SOD)
activity compared to control. Means of similar letters have no significant difference at 5% level.
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Figure 7. The effect of different levels of irrigation (A) and different treatments of

mycorrhizal fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on catalase (CAT)
activity compared to control. Means of similar letters have no significant difference at 5% level.
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Figure 8. The effect of different levels of irrigation (A) and different treatments of mycorrhizal

fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on malondialdehyde (MDA)
content compared to control. Means of similar letters have no significant difference at 5% level.
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Figure 9. The effect of different levels of irrigation (A) and different treatments of
mycorrhizal fungi (Funneliformis mosseae and Rhizophagus intraradices) (B) on grain yield
compared to control. Means of similar letters have no significant difference at 5% level.
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Abstract

Drought stress severely disrupts osmotic balance and oxidative stability in soybean; however, the
species-specific role of arbuscular mycorrhizal fungi (AMF) in regulating these processes under
different irrigation regimes has not been fully clarified. This study was conducted in 2024 as a 3 x 3
factorial experiment based on a completely randomized design with three replications. Experimental
treatments included three irrigation regimes (100% field capacity as the control, 80% field capacity as
moderate drought stress, and 50% field capacity as severe drought stress) and three mycorrhizal
treatments (non-inoculated control, Funneliformis mosseae, and Rhizophagus intraradices). The effects
of these treatments on proline, soluble sugars and relative water content (RWC), malondialdehyde
(MDA), and antioxidant enzyme activity in soybean seedlings were evaluated. Reducing irrigation to
80% and 50% of field capacity significantly decreased RWC and increased osmolyte accumulation, lipid
peroxidation, and antioxidant enzyme activity. Inoculation with AMF mitigated these stress responses,
and Rhizophagus intraradices showed the most pronounced effect in improving plant water status,
regulating osmotic adjustment, and reducing oxidative damage, particularly under moderate and severe
drought conditions. These results indicate that AMF, especially Rhizophagus intraradices, contribute to
enhanced drought tolerance in soybean through improved water status, increased osmolyte
accumulation, and reduced oxidative damage. Overall, the findings provide evidence of the superior
performance of Rhizophagus intraradices in alleviating drought stress in soybean.

Keywords: Drought stress; Lipid peroxidation (Malondialdehyde); Mycorrhiza; Relative water
content
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