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Abstract

Background and purpose: The medicinal plant Ocimum basilicum L. is one of the most
important medicinal plants. It is native to tropical regions from Central Africa to Southeast Asia
and has antimicrobial, antioxidant, analgesic, and anti-inflammatory properties. Drought stress
is one of the most important abiotic factors that can severely affect plant growth and yield. This
study aimed to investigate the effect of mycorrhizal fungus on some physiological and
biochemical properties of the medicinal plant O. basilicum L. under drought stress.
Methodology: This experiment was conducted in the research greenhouse of Islamic Azad
University, Kermanshah branch in 2022. The experiment was performed as a factorial
experiment in a Random completely blocked design with two factors (mycorrhiza fungus) in
three levels including control (without inoculation with fungus), G. etunicatum and G. mosseae,
water drought stress at three levels (without stress, 75 and 50% of field capacity) were
performed in four replications. The traits measured in the experiment include, the number of
leaves, relative water content, ion leakage, photosynthetic pigments, proline, carbohydrate,
antioxidant activity, phenol content and clonization percentage.
Results: The results of analysis of variance analysis showed that the effect of mycorrhizal
fungus on all the traits measured in the experiment was significant, and also, the effect of
drought stress on all the investigated traits was significant except for the amount of phenol and
total chlorophyll. The interaction effect of two factors, mycorrhizal fungus and different levels
of drought stress, on the characteristics of ion leakage and carotenoid content was significant.
Mean comparisons of data showed that the highest number of leaves (70.5) was observed in the
treatment of G. mosseae fungus, and the lowest number of leaves (58) was in the treatment
without fungus. The highest relative water content of leaves (79.059%) was in non-stress
conditions, which had a significant difference with the stress conditions of 75 and 50% of crop
capacity. The highest electrolyte leakage percentage (33.02%) in the stress condition was 50%
of the field capacity in the control treatment, which was not significantly different in the same
condition as the G. etunicatum fungus treatment. Inoculation with mycorrhizal fungus increased
the content of total chlorophyll so that the highest amount of total chlorophyll (0.96 mg/g of
fresh weight) was obtained in the treatment of G. mosseae, which was not significantly different
from G. etunicatum and also inoculation with mycorrhizal fungi increased the content of
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chlorophyll a and b by 91.8%. Inoculation with mycorrhizal fungus increased the proline
content by 25.33%, too. The highest antioxidant activity (21.13%) was obtained in treating G.
mosseaefungus. The lowest amount of essential oil was observed in the 50% of the field
capacity treatment, 25.96% less than the control treatment. Drought stress decreased the
percentage of root colonization in G. mosseae by 55.77% and in G. etunicatum by 57.93%.
Conclusion: Mycorrhizal fungus improved the morphological and physiological characteristics
in green basil plant.symbiosis with G. mosseae fungus under drought stress conditions with
increasing proline and antioxidant activity, improved physiological traits and resistance to
drought stress in green basil plant.

Keywords: Drought stress, medicinal plant, colonization percentage, proline, essential oil
percentage.
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Table 1. ANOVA of mycorrhizal fungus and drought stress effects on some Ocimum basilicum traits

Relative Total
Number of Electrolyte Chlorophyll a Chlorophyll b Carotenoids  Phenols Proline Carbohydrates Antioxidant Essential oil
S.O.V. water chlorophyll .
leaves leakage content content content content content content activity percentage
content content
Repetition 3 44.76 10.569 1.80 1.021 0.001 0.002 0.007 813.3 0.31 2.46 16.25 0.05
Mycorrhizal Fk *ok ok *k *k *ok ok * ok *ok kok Fk
2 522.65 828.1 120.7 0.01 0.026 0.013 0.25 3020.6 1.76 11.9 86.59 0.118
fungus (M)
Drought stress (D) 2 1299.3"  1518.7" 1645 0.08™ 017" 0.005™ 0.04 2196.4™ 0.29" 0.35™ 12.14™ 0.638™
M x D 4 12.4™ 46.6™ 177 0.05™ 0.005™ 0.002"™ 0.02° 2373.9™ 0.008™ 0.02™ 0.28™ 0.001™
Experimental
24 7.009 32.34 0.21 0.07 0.001 0/002 0.009 791.9 0.006 0.14 0.23 0.2
error
C.V. (%) 4.8 8.4 1.64 28 5 5.13 9.27 12.2 2.29 7.26 2.65 25

n.s., *, and **: non-significant, significant at 1, and 5% probability levels, respectively.
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Figure 1. Means comparison of mycorrhizal fungus effects on number of leaves in Ocimum basilicam
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 2. Means comparison of drought stress effects on number of leaves in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 3. Means comparison of mycorrhizal fungus effects on relative water content in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 4. Means comparison of drought stress effects on relative water content in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).

Ll o men 53 (ol sme Dslis aS (AYY/4Y) s dals
Ol S 5 ol 5SG) e goB oles b
s ele Ll Lila s (IYF/4) s ot e
aslie Gb ol cady auge g slS L6 L il
G o Gl o S35 g oS g8 5 (s

goB ol sl b plas Gl 420 mls

s p Jele ool Bilame Gl (Sas a1 sSee
Slaolie () Joax) 35 Slo gae 2Y Jlaas| clzw PP
Sead mn il L aS ol plas Jolis sla 5 ol
Sy b &S Sosbay Moo Bl S o
S oo by cd b U0 i hle s Sm o



A IO &5\‘“61\5@15&”)15 ooy

IIT

Control 75% of Field capacity 50% of Field capacity

N w
€] o
o
o

N
o

=
o

Electrolyte leakage (%)

(%]

k\\\\\\\\\\'%*
W
k\\\\\\\\\\\\'v

o

m Control . Glomus mosseae Glomus etunicatum

e 0w L3 (A S ety (S X5 S 6 e ) Sl alie -0 S

Figure 5. Means comparison of mycorrhizal fungus x drought stress interaction on electrolyte leakage in

Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).

Sl o oS B b il ol aaz el sl S sl pla ally 4 3l Jole gl
Dldde i (P S2) e b oA Jbs NS s jX\JLAb\CEM):‘j),&GJ\Bﬁé.&UZJJmL‘
GRSy Awge u‘)‘)‘\g C)b s oo b s a L8, XS A Joas) el sy )\av.:;u b s a Jbs IS s
(Y J5a) wel ey ol b B 70 Sas 5 5 DS b b il sle 1 o &0ke aulis
ol V57 b SKa sob sa Jbs i g Ses

0.68 a ~ 08
S 066 a 2 0.7 a a
L 064 % 0.6 b
3 062 b < 05
- o
o 06 2 0.4
E 058 =03
= 0.56 S
£ 0.54 5 02
8 052 5 01
s 05 z ’ » 4 o
= Q \) »
s \&"0\ & o 5 o\& & &
5 oo o o.\c‘b = ¢ & R
S R @] o &
@) o & 0\

G o &

e 0l 3D LA s IS e 15, S U ) oSl aglie 5 IS

Figure 6. Means comparison of mycorrhizal fungus effects on chlorophyll 2 or b content in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 11. Means comparison of mycorrhizal fungus and drought stress effects on proline content in Ocimum
basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 12. Means comparison of mycorrhizal fungus effects on carbohydrates content in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 13. Means comparison of mycorrhizal fungus and drought stress effects on antioxidant activity in
Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Figure 14. Means comparison of mycorrhizal fungus effects on essential oil percentage in Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 2. ANOVA of mycorrhizal fungus and drought stress effects on colonization percentage of Ocimum
basilicum roots

S.O.V. a.f Fungal colonization
percentage
Repetition 3 748
Mycorrhizal fungus (M) 1 166.99°
Drought stress (D) 2 3021.6*
M x D 2 11.78*
Experimental error 14 236
C.V. (%) 4.9

* and **: significant at 1 and 5% probability levels, respectively
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Figure 16. Means comparison of mycorrhizal fungus x drought stress interaction on colonization percentage in
Ocimum basilicum
Means with common letters are in the same statistical group at 5% probability level (Duncan test).
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