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Study on physiological responses and adaptation of some grapevine cultivars
against sever heat stress condition in south of Fars province
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ABSTRACT

In recent years grape growing has been extended to warm climate regions in Fars province. In other hand, heat stress
is considered as major factor which affected yield and quality of grape production in these regions. The aim of this
study was to determine heat tolerance ability in four three-year-old grapevine cultivars (Rotabi, ‘Askari, Monagh
and Flame Seedless) against sever heat stress under vineyard condition. This research was carried out in Ghir-O-
Karzin region of Fars province for two years. The experimental design was a randomized complete block design with
four replicates and three vines in each plot. Leaf chlorophyll content, relative water content (RWC), electrolyte
leakage (EL), and leaf gas exchange parameters were measured. The results showed a significantly differences in El,
E, gs, A/Ci, photosynthetic rate (A) and leaf temperature. No significantly differences were observed for other
parameters. Heat stress increased substomatal CO, concentration with equal amounts in all cultivars. But heat stress
decreased stomatal conductance (gs) and Photosynthetic rate (A) in all cultivars. Flame Seedless had a relatively
desirable photosynthetic rate and was a heat-tolerant cultivar. Photosynthetic rate of Rotabi was less than Flame
Seedless. Therefore, it was a moderately-heat-tolerant cultivar. ‘Askari and Monagha were heat-sensitive cultivars
compared to Flame Seedless and Rotabi.
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Table 1. Vineyard Soil characteristics
Electrical conductivity (dS/m) pH Soil texture Sand (%) Silt (%) Clay (%)
2.0 8.2 Silty clay 11 63 26
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Table 2. Meteorological indices from April to September for Ghir-o0-Karzin region (2010-2014)
Max. Min.. Mean Min. Max..

Relative Relative Relative Mean Min. Absolute " Max. Absolute Mean I\I/Ie_an.
Month . . ... Temperature Temperature Temperature Precipitation
Humidity Humidity Humidity C) Temperature C) Temperature C) (mm)
(%) (%) (%) (C) (0
April 58.3 26.3 42.3 15.0 10.0 28.0 37.8 21.5 28.3
May 43.3 15.3 29.3 21.8 16.6 36.0 41.2 28.9 5.9
June 33.2 11.8 225 27.1 22.8 42.1 45.6 34.6 0.0
July 35.0 13.7 24.3 29.8 26.5 44.3 475 37.1 1.6
August 422 17.2 29.7 30.0 27.0 43.7 46.5 36.8 0.1
September 45.0 14.0 29.5 27.1 23.8 41.3 43.8 34.2 0.7
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Table 3. Variance analysis of the studied traits of grapevine cultivars

Mean of Squares

S.O.V. df Leaf A . RW Total hlorophyll Chlorophyll .
tempeerature (umol.m?s™) EL  Ags AE Ci (%)C Chlorophyll ¢ 0bp e :p e Ac

Year (Y) 1 450" 8.820 7.51™ 0.010™ 87.55™ 0.03™ 32.00™ 0.007™ 0.002"™ 0.001™ 0.011™  0.002™ 0.001™
Error 6 411 0.054 0.37 0.004 1365.74 0.08 5255.42 0.001 0.005 0.001 0.003™ 0.001 0.001
Treatments (T) 3 6.01* 9.605** 28.62" 0.018" 812.04™ 0.11"™ 2960.17™ 0.006™ 0.050™ 0.002™ 0.027"  0.001" 0.001"
YxT 3 4.08™ 0.020™ 0.33™ 0.012™ 87.86™ 0.31™ 0.001™ 0.001™ 0.001™ 0.001™ 0.001"™  0.001" 0.001"™
Error 18 1.683  0.427 0.86 0.005 324.98 0.40 1155.36 0.004 0.023 0.001 0.011 0.001 0.001
Total 31 20.38 18.926 37.7 0.049 2688.17 0.93 9402.95 0.019 0.081 0.006 0.053 0.006 0.005
C.V. (%) 22.5 2.4 20.5 25.2 314 298 16.6 7.4 22.1 20.8 20.3 23.7 29.0

el o e e g lo s a0 ) 9 0 e j0 Kla ol 5 4 NS g ek o

*, ** and ns represent the probability levels of 5% and 1% and non-significant, respectively.
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Figure 1. Leaf photosynthesis rate (umol CO,-m™.s™) for different grapevine cultivars under heat stress conditions in
Ghir-o-Karzin region. Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 2. Stomatal conductance (umol H,0-m2-s%) for different grapevine cultivars under heat stress conditions in
Ghir-o-Karzin region. Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 3. Transpiration rate (mmol H,0-m%-s) for different grapevine cultivars under heat stress conditions in
Ghir-o-Karzin region. Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 4. Carboxylative efficiency (A/Ci) for different grapevine cultivars under heat stress conditions in
Ghir-o-Karzin region. Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 5. Leaf temperature for different grapevine cultivars under heat stress conditions in Ghir-o-Karzin region.
Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 6. Electrolyte leakage (%) for different grapevine cultivars under heat stress conditions in Ghir-o-Karzin
region. Different letters on the columns indicate significance difference (P<0.05) among treatments.
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Figure 7. Mean of maximum daily temperature of Ghir-o0-Karzin region during two grapevine growing season from

April to September (2013 and 2014).
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