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Effect of mycorrhizal fungus on some growth and physiological indeices in
‘Perllete’ grapevine under high temperature stress
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ABSTRACT

High temperature is the most important limiting factor for plant growth in many regions. This problem is very serious
because of a heading global warming phenomenon. So study of high temperature effects on different cultivars and
species and finding out solution to improve plant tolerance is necessary. In this research, effect of mycorrhizal
arboscular fungus on some physiological traits of grapevine (Perllete cultivar ) subjected to three temperature (25°C,
40°C, 45°C) was evaluated. The experiment was conducted as a factorial experiment based on completely randomized
desing with four replications. The results indicated that photosystem 1l photochemical efficiency and chlorophyll
index were reduced in vines subjected to 45°C without mycorrhizal fungus inoculation. Whereas this parameters were
not significantly affected in vines inoculated by this fungus. In general, in ‘Perllete’ grapevine, inoculation by
mycorrhizal had significant effect on tolerance improvrment to high temperature stress.

Keywords: Vitis, chlorophyll index, photosystem |1, root colonization.
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Table 1. The effect of fungus and temperature on
shoot fresh weight (g) of grapevine

Inoculated

Temperature - Control Mean
with fungus
25 63" 57° 60°
40 67° 64° 65"
45 62" 60> 6178
Mean 64" 60° -
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).
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Table 2. The effect of fungus and temperature on
shoot dry weight (g) of grapevine

Inoculated

Temperature with fungus Control Mean
25 30° 26° 28"
40 29 29 294
45 29® 29 29*
Mean 29" 28" -
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).
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Table 3. The effect of fungus and temperature on
photosystem II efficiency of grapevine leaves

Temperature v:/?%cgditggs Control Mean
25 0.817 0.79% 0.8"
40 0.73™ 0.76*¢ 0.75°
45 0.73° 0.66° 0.7¢
Mean 0.76% 0.74* -
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* Means with different letters (small letters refer to interaction effects and capital

letters refer to main effects) are significant according to the Least Significant
Difference (LSD) test (P<0.05).
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Table 5. The effect of fungus and temperature on
phosphorus content (g/kg dry weight)of grapevine leaves

Temperature  Inoculated with fungus ~ Control ~ Mean

25 1.08™ 1.07° 1.08*

40 1.29* 0.85¢ 1.07%

45 1.1 1.16° 1134
Mean 1.16% 1.038 -
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).
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Table 6. The effect of fungus and temperature on
proline content of grapevine leaves
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Table 4. The effect of fungus and temperature on
chlorophyll index of grapevine leaves

Temperature  Inoculated with fungus ~ Control ~ Mean

25 37.6° 362° 36.9°

40 35.9° 34.1° 358

45 35.6™ 34.2°  34.9°
Mean 36.4% 34.8° -

Temperature  Inoculated with fungus  Control ~ Mean

25 1.9(6.7)% 2209  2(7)°

40 3.1(22)° 2.8(16)* 2.9(18)"

45 1.5(4.5) 1.3(4)° 1.4(4)°
Mean 2.2(9" 2.1(8)" -
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).

** The original data offered in logarithmic scale that are mentioned
in parentheses
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).
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Table 7. The effect of fungus and temperature on root
colonization percent of grapevine

Temperature  Inoculated with fungus  Control ~ Mean

25 415" 25.6° 335%

40 50.9% 22° 36.5%

45 24.4° 20.3° 2248
Mean 28.9" 22.68 -
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* Means with different letters (small letters refer to interaction

effects and capital letters refer to main effects) are significant
according to the Least Significant Difference (LSD) test (P<0.05).
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