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Effect of root inoculation of mycorrhiza fungi (Glomus mosseae) on growth and
resistance to drought stress in Gleditsia caspica seedlings
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ABSTRACT

Drought is one of the most important environmental factors which limit the growth of woody plant. In order to evaluvate the
resistance of Caspian locust seedlings to drought stress through inoculation with arbuscular mycorrhiza fungi a factorial
experiment was performed in completely randomized design in 2016-2018. The factors were included mycorrhiza at two
levels (inoculation and uninoculated with Glomus moseae) and drought stress at two levels (Well-watered and withholding
water). Drought stress significantly reduced growth traits such as relative water content, percentage of aerial and root dry
biomass, content of total chlorophyll, total carotenoid content and cell membrane stability index and significantly increased
proline content. Root inoculation of seedlings with mycorrhizal fungi improved relative water content (14%), total
carotenoid content (25%), aerial dry biomass percentage (4.5%), root dry biomass percentage (6.2%), and total antioxidant
capacity (54.8%) than to uninoculated seedlings. Also, cell membrane stability index, total chlorophyll content, total phenol
content and total flavonoid content in inoculated seedlings were higher than non-inoculated seedlings under both drought
and normal irrigation conditions. Overall, the results showed that mycorrhizal fungi improved growth characteristics and
reduced adverse effects of drought stress by increasing antioxidant compounds in Caspian locust seedlings.
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Table 1. Physical and chemical properties of experimental of soil.

S.P (%) EC H TN.V 0.C Pava Kawva Sand Silt Clay
e (ds/m) P (%) (%) (ppm) (ppm) (%) (%) (%)
28.4 5.4 7.2 11.5 1.9 5 336 55 24 21
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Figure 1. Mean comparison effect of inoculation
arbuscular mycorrhizal Gleditsia caspica on
colonization percentage of Caspian locust root. AMF,
Non-AMF: inoculated and non-inoculated with
arbuscular mycorrhizal fungi, respectively.
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Table 1. Results of variance analysis effect of inoculation with G. moseae and drought stress on physiological traits in
seedlings of Gleditsia caspica.

Mean of squares

Source of variation df Relative water Elecrolyte Total Carotenoid Aerial dry
content leakage chlorophyll content biomass
Drought stress 1 485.1" 20707 546" 2797 21037
AMF 1 154.8 456" 0.416 " 023" 614"
Drought stressx AMF 1 8.84™ 19.1° 0.044 0.018 ™ 10.6 ™
Error 6 13.7 3.1 0.008 0.007 437
CV% - 6.59 4.7 437 6.65 3.84

DS sire Dglas 9903 g do 0 B g ) daw j0 o sixe Dgldl oS Sy ms g
** % ns: Significantly difference at 1% and 5% probability level and non-significantly difference, respectively.
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Table 1. continue. Results of variance analysis effect of inoculation with G. moseae and drought stress on
physiological traits in seedlings of Gleditsia caspica.

Mean of squares

L. Root dry Proline Total phenol Total flavonoid Total antioxidant
Source of variation df biomass content content content capacity
Drought stress 1 27237 4647 0.187 7 0.057" 84437
AMF 1 155" 046" 0.836" 048" 17122
Drought stressx AMF 1 046 ™ 0.99" 0.035" 0.02” 96™
Error 6 332 0.108 0.009 0.005 28.8
CV% - 4.05 39.35 5.43 7.34 8.97

OIS sire Dglas 990 g do 0 B g ) dan j0 o sire Dgldl oS Sy ms g
** % ns: Significantly difference at 1% and 5% probability level and non-significantly difference, respectively.
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Table 1. Mean comparison effect of inoculation with G. moseae and drought stress and interaction effect of
inoculation with G. moseae and drought stress on physiological traits in seedlings of Gleditsia caspica. +AMF, -
AMF: inoculated and non-inoculated with arbuscular mycorrhizal fungi, respectively.

Treatments Relative water Elecrolyte Total chlorophyll Carotenoid content Aerial dry biomass
content (%) leakage (%) (mg/g FW) (mg/g FW) (%)
Well watered (WW) 62.6 a 32.7b 277 a 1.74 a 58.6a
Water stress (WS) 49.8 b 41.0a 143 b 0.78b 50.2b
- AMF 52.6b 389a 191b 1.12b 5220
+ AMF 59.8a 349b 2.29a 1.40 a 56.7 a
WW - AMF 58.1b 359b 2.65b 1.64b 554b
WW + AMF 67.0a 295¢ 290 a 1.84a 61.8a
WS - AMF 47.1¢c 41.7a 1.18d 0.60d 489¢
WS + AMF 52.6 be 403 a 1.67¢ 095¢ 51.6 be
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Table 1. continue. Effects of inoculation with G. moseae and drought stress and interaction effect of inoculation
with G. moseae and drought stress on physiological traita in seedlings of Gleditsia caspica. +AMF, -AMF: inoculated
and non-inoculated with arbuscular mycorrhizal fungi, respectively.

Treatments Root dry Proline content Total phenol content Total flavonoid content ~ Total antioxidant capacity
biomass (%) (mM/ g FW) (mgeqv GAE/gDW)  (mgeqv QUE/ g DW) (mg eqv ASC/g DW)
Well watered (WW) 49.7a 021b 1.62b 0.95b 514b
Water stress (WS) 40.2b 146 a 1.87a 1.09 a 68.2 a
- AMF 419b 1.03a 148b 0.82b 478b
+ AMF 48.1a 0.64b 20l a 1.22a 71.7a
WW - AMF 464b 0.12¢ l4lc 0.79¢ 404 c
WW + AMF S53.1a 0.30c¢ 1.83b I.11b 62.5b
WS - AMF 373c¢ 1.94a 1.55¢ 0.85¢ 553b
WS + AMF 43.1b 0.97b 2.18a 1.33a 81.0a
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