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Table 1. Long term meteorological indices (average of 5 years) for Ghir-o-Karzin region.

LS dudny oSk gl oSike gl oSke Gle (SLe Sk oSk

cusky  cusk, by S S Ly (slos Lo Average i L
s (s (s Mean Mean Absolute Mean  precipitation
Minimum Maximum Mean minimum  maximum mean  temperatur (mm)
rdlative  relative relative (€Mperature temperature maximum e (°C)
humidity humidity humidity (°C) (°C) temperature
) ) ¢C)
232 54.0 38.6 18.6 32.0 48.0 253 254.6

(Reference: Ghir-o-Karzin climatology website).
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Table 2. Meteorological indices from April to September for Ghir-o-Karzin region (mean of
2010-2014).

Meteorological parameters Rdossd cndguna,l olasa oS Slose sy

solidl oo slagadld Mar- Apr- May.- Jun- Jul- Aug.-
Apr. May. Jun. Ju.  Aug.  Sep.

Low :Soles 215 28.9 346 371 368 342

Mean temperature (°C)

Gllas (slos vy 37.8 412 456 475 465 438

Absolute maximum temperature

0

g glos 8L 28.0 360 421 443 437 413

Mean maximum temperature (°C)

Gy slos 3lbe :Silie 10.0 166 228 265 270 238

Absolute minimum temperature (°C)

s slos o Silie 150 218 271 298 300 271

Mean minimum temperature (°C)

s Susby (Sl 422 293 225 243 297 295

Mean relative humidity (%)

et Cusb uaS 26.3 15.3 118 137 172 140

Minimum relative humidity (%)

s S g i 58.3 433 332 350 422 450

Maximum relative humidity (%)

oL oSl 28.3 59 0.0 19 0.1 0.7

Mean precipitation (mm)
(Reference: Ghir-o-Karzin climatology website).
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Table 3. Meteorological indices for Ghir-o-Karzin region in day of experiment in years of

2013 and 2014.

LS G b s GaeS b, dad She S gl G
Les Les Les ek e ek O 3k e s
Date Minimum  Maximum Mean e Maximum P Minimum  Maximum
temperature temperature temperature prinimum  relative ean Surfacesoil  wind
(°C) (°C) (°C) relative  humidity . qaive temperature  velocity
humidity () humidiy  (°©) (m/s)
(%) (%)
12 Aug. 29.0 44.8 36.9 19 43 31 24.2 5
2013
12 Aug. 318 454 38.6 17 45 31 28.8 2
2014
Mean 30.4 451 37.8 18 44 31 26.5 35

(Reference: Ghir-o-Karzin climatology site).
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Fig. 1. Leaf photosynthesis rate for Y aghooti grapevine cultivar under 45°C heat stress in greenhouse
and vineyard in comparison with no heat stress conditions (contral).
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Table 4. Average of gas exchange parameters for Y aghooti grapevine cultivar.
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Fig. 2. Leaf gas exchangesin Y aghooti grapevine cultivar under 45°C C heat stress in greenhouse and
vineyard in comparison with no heat stress conditions (control). Sub-stomatal CO;
concentration (Ci), stomatal conductance (gs), transpiration rate (E), transpiration efficiency
(A/E), intrinsic transpiration efficiency (A/gs) and carboxylative efficiency (A/Ci).
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Fig. 3. Chlorophyll fluorescence in Yaghooti grapevine cultivar in comparison with no heat stress
(Contral). Minimum fluorescence (F0), Maximum fluorescence (Fm), Maximum guantum
yield of PSII (Fv/Fm)
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L eaf Gas Exchange and Chlorophyll Fluorescencein Y aghooti
Grapevine under Heat Stress Conditionsin Greenhouse and
Vineyard

M .J. Karami, S. Eshghi* and E. Tafazoli!

This research compares leaf gas exchange behavior and chlorophyll fluorescence
parameters of Yaghooti grapevine cultivar under three conditions for two years including
severe heat stress in greenhouse (45+1 °C), greenhouse with normal conditions (28+1°C), and
severe heat stress in vineyards of Ghir-o-Karzin (a semi-warm region in Fars province). Leaf
gas exchange parameters including photosynthesis rate (A), stomatal conductance (gs), sub-
stomatal CO» concentration (Ci), transpiration rate (E), and chlorophyll fluorescence (Fv/Fm)
were measured. Moreover, transpiration efficiency (A/E), intrinsic transpiration efficiency
(A/gs) and carboxylative efficiency (A/Ci) were estimated. Results showed significant
differences among all treatments for al gas exchange and chlorophyll fluorescence
parameters. The most photosynthesis rate (9.6 pmol CO, m?st) was found for vines grown
under normal greenhouse condition. In vines subjected to heat stress in both greenhouse and
vineyard conditions, a sharp decrease in photosynthesis rate and Fv/Fm was observed.
Photosynthesis rate (3.34 pmol CO, m?s?) in vines subjected to heat stress under vineyard
conditions was significantly higher than that of potted vines (2.00 pumol CO2 m?s) subjected
to heat stress in greenhouse conditions. These results revealed that gas exchange behavior of
Y aghooti vines against heat stress under vineyard conditions was different from gas exchange
behavior in potted vines grown under heat stress in greenhouse conditions. It seems that the
photosynthetic heat response of Yaghooti grapevine cultivar was acclimated to heat stress
conditions during different growth stages. In other word, Y aghooti have an ability to acquire
tolerance to heat stress (acquired thermotolerance).

Keywords. Acclimation, Acquired thermotolerance, Basal thermotolerance, Photosynthesis.
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