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Enhancing Salinity Stress Tolerance in Poncirus trifoliata L. Using
Arbuscular Mycorrhizal Fungi
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Fig. 1. Seeds of Poncirus trifoliate L. (1), Three seeds in each pot (2), Forty-day-old seedlings (3 and
4), Poncirus trifoliate L. seedlings at the end of the experiment (5 and 6).
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Table 1. Interaction of salinity and mycorrhizal symbiosis on the AMF colonization and physiological and
biochemical characteristics of trifoliate orange (Poncirus trifoliata L.) seedlings.

e Oseliiols e (P ol Jebs S Ol O3Sy adallgagslle
AMF (%) T s EC(%) Chlorophyll laoss Proline H>0; MDA
Treatment RWC (mgg! Sugars (nmol (umol g! (umol g!
(%) FW) (mg g-l g"l FW) FW) FW)
FW)
S1Gi on 84.579  16.02f" 2.05%¢ 32.25¢ 0.82f 3.43¢ 2.354
S1G2 32bed 93.26% 9.441 2.49b 4258 1.27¢ 2.64f 2.34
S1G3 50.332 94.28* 7.611 2.87° 43.76°¢ 1.48d¢ 2.15¢ 1.7¢
S1G4 38b 94.11* 15.61&" 2.42b¢ 38.51F 0.83f 3.31° 1.86°
S1Gs 35.33% 94.28* 14.96" 2.32bed 39.21¢f 1.444¢ 3.21¢ 2.24
S»Gy on 84.78¢  21.65% 1.57h 43.979f 1.5d 5.64¢ 2.7¢
S»G2 264t 91.38%  19.29¢def 2.074¢fe 44584 1.594 4.584 2.7¢
S>G3 29.66%¢  86.59%¢  16.47°%h 2.1defe 44.75% 1.59¢ 3.59¢ 2.68°
S>G4 29.33¢de 93512  18.67df 2.17¢%de 49.62% 1.56¢ 4.444 2.3d
S>Gs 28.33¢def 89 g32bc 19 78cde 2.13def 44.57% 1.53¢ 5.36¢ 2.65¢
S3Gy on 75.09° 25.6° 1.5 4419t 1.534 7.932 3.012
S5Go 13.33¢ 89.35%¢ 23,66 2.02°f 70.812 1.86° 6.63° 2.71°
S3G3 23¢f 86.58  24.66% 1.86% 51.51b¢ 2.622 6.34° 2.71¢
S3G4 21.33f 85.84¢d 23,992 1.83¢ 55.17° 1.63¢ 6.32° 2.912
S3Gs 21f 86.27¢4 22 8abe 1.96°f 50.6% 2.28° 6.54° 2.76%

1 The same letters within each column indicate no significant difference among treatments (P < 0.05).

+1 Si: control, Sy: 35 mmol NacCl, Ss: 70 mmol NaCl.

11 Gi: control, G2: G. intraradices and G. mosseae, G3: G. mosseae and G. hoi, Gs: G. hoi and G. intraradices,
Gs: G. hoi and G. intraradices and G. mosseae.
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Table 2. Interaction of salinity and mycorrhizal symbiosis on the percentage of leaf mineral composition of
trifoliate orange (Poncirus trifoliata L.) seedlings.

I N P K Na Cl Ca Mg
Treatment O39S s ey e o oS (02 oo
SiGy 3.2¢ 0.516°d 1.37% 0.08f 0.3541 5.065¢4 0.271<
SiG, 3.23b 0.5412b¢ 1.37% 0.08f 0.288¢h 5.384° 0.3212
SiGs 3.25° 0.594% 1.39% 0.08f 0.177 5.6032 0.275¢
Si1G4 3.19¢de 0.5222bed 1.463° 0.076° 0.35412 5.491% 0.283b¢
SiGs 3.21¢ 0.5982 1.4432 0.073f 0.332f% 5.413b 0.307%
$:Gy 3.15¢ 0.411¢ 1.22% 0.12def 0.514 4.585F 0.237¢
$:Go 3.173¢ 0.478¢de 1.27% 0.08f 0.5094¢ 5.055¢ 0.26¢de
S:Gs 3.17¢% 0.489¢de 1.283%® 0.083f 0.428f 4.99d 0.253¢de
S,G4 3.183¢d 0.475¢de 1.303% 0.083f 0.369% 5.206° 0.244def
S>Gs 3.153f% 0.483¢de 1.36% 0.11¢f 0.376% 4.847¢ 0.244def
S:Gy 3.1 0.386° 1.1° 0.342 0.9532 3.794i 0.181¢
S:G, 3.13h 0.411¢f 1.183%® 0.143d 0.621b<d 4.291¢ 0.211%
S:Gs 3.13h 0.469¢def 1.166% 0.263° 0.731° 4.337¢ 0.22f
S:Gy 3.103 0.4499%f 1.27% 0.19¢ 0.606< 4.159" 0.184¢
S3Gs 3.1 0.4494f 1.26% 0.16% 0.665 4.16" 0.211%

+ The same letters within each column indicate no significant difference among treatments (P < 0.05).

+1 Si: control, Sy: 35mmol NaCl, S;: 70mmol NaCl.

t1+ Gi: control, Ga: G. intraradices and G. mosseae, G3: G. mosseae and G. hoi, G4: G. hoi and G. intraradices,
Gs: G. hoi and G. intraradices and G. mosseae.
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Research article

Enhancing Salinity Stress Tolerance in Poncirus trifoliata L. Using
Arbuscular Mycorrhizal Fungi

M. Hadian-Deljou and M. Esna-Ashari"!

Citrus trees are susceptible to salinity. In the present study, the response of trifoliate sour
orange (Poncirus trifoliata L.) to the salinity stress at the presence of Arbuscular Mycorrhizal
Fungi (AMF) was investigated. Forty-day-old seedlings were inoculated with three species of
AMF in combinations including Glomus mosseae + Glomus intraradices, Glomus mosseae +
Glomus hoi, Glomus intraradices + Glomus hoi, Glomus mosseae + Glomus intraradices +
Glomus hoi and no fungi “control”. After 175 days of inoculation, seedlings were exposed to
35 and 70 mM NacCl for 45 days. Mycorrhizal inoculation especially with the combination of
G. mosseae + G. hoi increased the leaves relative water content as well as the amounts of
chlorophyll and osmolites. There was a significant reduction in the amounts of
malondialdehyde and hydrogen peroxide in the leaves in colonized seedlings compared to the
control. The concentrations of Na and Cl in the leaves were higher when salinity increased,
while the concentration of N, P, K, Ca and Mg were significantly decreased. On the other
hand, inoculation with AMF resulted in a significant increase in the concentrations of N, P, K,
Ca, and Mg in colonized seedlings. In general, AMF was able to help the sour orange
seedlings against salinity by increasing the leaf nutrient elements and reducing oxidative
damage.

Keywords: Inoculation, Malondealdehyde, Hydrogen peroxide, Oxidative damage.
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