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Table 1. Geographical and climatic characteristics of studied provenances

by Sesls S Ol epeVsl e cl sy a8 Al
Provenance Sh. K. Ch. Ali. Ba. Bon. Ga. Gh.
Wl 2 e
3393583 3397571 3409843 3389726 3379373 3432026 3401311 3284038
Latitude
LIRS Jsb
548707 543052 545161 546107 495867 529190 552376 586135
Longitude
() o o 51 gl 1750 2050 1700 2000 1100 1850 2050 900
Altitude (m.a.s.l.)
CEA ) VL Dol s b 15 15 15 20 16 15 14
Mean annual temperature (°C)
: Nl Su,l Sl
(agdhes) 3L S0k L, 724 796 618 796 724 463 796 548
Mean annual precipitation (mm)
s S s 131 124 147 124 230 182 124 298

Grossman drought index
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Table 2. Two-way ANOVA on the effects of provenance and drought stress treatments on chlorophyll
fluorescence of Quercus brantii seedlings

S Cz\;ﬁ &l j PV FV/Fm light adapted FV/Fm light adapted FV/Fm dark adapted
Sv df (p 5o atn) o ya 25 (ol ain) s (25
Mild stress (3™ Week) Severe stress (4™ week)
Y
o 7 0.123%* 0.11% 0.218**
Provenance (P)
S 1 0.24%* 1.68% 274
Drought stress (D)
2 o 7 0.06" 0.08* 0.14%*
PxD
(158
339 0.03 0.03 0.05
Erorr

Sl st e ™ 0053 0 olabl CL" 53 ol sme * a0 53 44 o labl Ck“ 53 ola gae *H

**: Significant at p<0.01; *: Significant at p<0.05; ns: non-significant
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Figure 1. FV/Fm light and dark adapted mean values of leaves in Quercus brantii seedlings from different

provenances under severe drought stress
Vertical bars are standard errors and different letters indicate significant differences between means (p<0.05).
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Table 3. Two-way ANOVA on the effects of provenance and severe drought stress treatments on physiological and
biochemical traits in leaves of Quercus brantii seedlings

et e 3l3) Ao ol o Slyima ORPFY QORI sl s e
SV df Relative water content Electrolyte leakage Osmolyte  Prolin Na
4y
o 7 411.06™ 42730 32.88% 169%™ 2.04%
Provenance (P)
N 1 89.6 29.32%* 2385%  10%F  4.62%F
Drought stress (D)
2 sy 7 574.4m 34.9m 6242 1227 Q.9
PxD
158
74 518.5 307.5 94.55 0.181  2.94
Erorr

s stra e ™ a0 53 44 o labl Ck“ 53 ola e *H

**: Significant at p<0.01; ns: non-significant
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Figure 2. Mean values of physiological and biochemical parameters in leaves of Quercus brantii seedlings
Vertical bars are standard errors and different letters indicate significant differences between means (p<0.05). C and T indicate the seedlings
of control and under severe drought stress, respectively.
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Table 4. One-way ANOV A on the effects of provenance on drought stress indexes of Quercus brantii seedlings

et e @l 4z oo gl & iy \as] 5 4 Caaglie a3 ls Sl
SV df Resistance Resilience Stress-tolerance index Survival
Y
o 7 3108%** 278.5%* 0.11m 0.027"
Provenance (P)
Uas
160 274.5 278.5 0.1 0.105
Erorr

s sira s ™ a0 53 44 oLl Ck“ 53 Sola e *H

**: Significant at p<0.01; ns: non-significant
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Figure 3. Mean values of drought stress indexes in Quercus brantii seedlings at different provenances
Vertical bars are standard errors and different letters indicate significant differences between means (p<0.05).

.(2010; Valero-Galvan et al., 2013
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Abstract

Identifying the most suitable Brant's oak (Quercus brantii Lindl.) seed origins (provenances)
due to the increase in the intensity of summer drought in the Zagros forests is very important for
the reforestation issue. In this research, the physiological and biochemical responses of Brant's
oak seedlings from eight provenances located in different altitudes and latitudes of Southern
Zagros were investigated under drought stress (with the stopping of irrigation for one month).
The data were analyzed in the factorial (2 levels of drought stress treatment and 8 levels of
provenance), randomized complete design experiment by examining the simple and interaction
effects of them. Also, drought resistance indexes of provenances were calculated and compared
with each other by applying the photosystem II value before and after the stress. Results showed
that severe drought stress significantly increased electrolyte leakage, osmolyte, Na, and proline
contents in seedling leaves for all provenances. Although, the response of different provenances
in terms of photosystem II was not similar. The provenances were located in lower altitudes
(Basht site in Kohgiluyeh and Boyer-Ahmad province and Ghaemiyeh site in Fars province) and
had higher resistance and resilience values due to adaptation to high temperature and or low
precipitation. Also, Chitab provenance (a cold site with less dryness in Kohgiluyeh and Boyer-
Ahmad province) became drought tolerant by closing its stomata during the day and thus reducing
the photosystem II and improving it in the dark. Consequently, the drought resistance of Brant's
oak seedlings is partly influenced by the seed provenances and climatic conditions. The use of

these results can be recommended to managers in the reforestation of the Zagros forests.

Keywords: Biochemical response, chlorophyll fluorescence, physiological response,

reforestation, seed origin.



