A WAD (liune g sl [ o)l oyl JUo ol slo i iy,

Sil orurb gl g 555LiS egle oLl
Rl GBRe cwluiog

S A Cod glaled Judg IS il jold 3,SMes g (55 SVl sl sl
bl Ul 45 (Quercus macranthera F&M) (5,91 bl

“lo w9 (65,365 dgrmme ¢ o3ljuons lxils,3 wighds awes ¢ 3T wiu, dllans

(a.rostamabadi@yah00.com : Jsguws 6l 85) ¢yl (b @ilio 5 (65)5LiS pole olSuily (g 35> (goomatils
Sl b e 5 (55,5LiS psle olSitily bl ¥
Ol il e lin 9 (55,9l psle olRisls eyl (oo (65,9887 (918 Gy 9 S 03Kgy bl ¥
6 ol g S clslis 0xKding, ookl ¥
iy ol ¢ b mlio g (659t 0SSl ¢ )bobiwl 0
WIENY iy fu)b A5/B/YA il g

oS>
S9! boly (Suld (A Cod sl lg Jdg S il jold 3, 8es g (555 VLS (g hel,l (ow @ BaoS ol
Obiw] Cores 5!‘ &9l bl dlw g2 egl.er:dl.gj solike CpoRdy .A.w &A1y LS Ll 45 (Quercus macranthera F&M)
) £ y5 Cad b N Tl (815 Syl A07) LA (9 L) S (Sagby w5y w2520 43 9y £0 Dadedy ylndS
oS uilwygls g ol Ll (555 OWaLS Skl g W8S 418 (o) CudB YOU) i IS g (bawgie
Ba% g8 )3 (6,415 Sro A Carge o o Wl LI 39, £0 9 Ve V0 Jlosl 15 i gl a5 S 0 51!
A4 o oaalilie JS )3 s 9B jlond 4y Comnd 11 e gid 30 0933155 (21,15 3,508 9 (1) diuley 9 gl 39, Sl g
Jo (555 OVl (s el (olod (IR @y (Suid 5l olial B g5le b 5o, V0 51 am 85 Jlos! 51 an (5y9 bk 4igS
oI9S () 3,Shas 9 11 luigid (oogiilsS ()15 dhin) udg IS uilioj9ld 9 (519, Culad (3,85 il il
g Ve 5l any o i Cesly (g9l Lol bawgi (ol o5 Joodd JBg5L 51 o2litien! (yaizmod ol 48,5 IS0 1 (11 pitmenawgid ySg0
rmgid 2050155 (21 ) Ainion)) Jado IS il jold 9 (3555 5 (519, Curlad ciiwwgil) (56 YL gl el 5o, €0
ol Tl 4 dag b Bl A LSladgl 59, 10 e 1 ol saeid (I piuawsid sige sogilsS 5 3,Shos g 11
O a3 Jeod g Ol 1kl @geds g cawlio (655,10 b (59) bl digS 5l Cumer ol &5 S i (o0 (BT

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.4.5 ]

DI g Sy 1) Sis

S 31 o Cagby ¢l Jammiliy (Judg IS udlow jold i bz gdlS g0l

gl )5k S5l 4 anb Lalus 53 aseS leos
(S sss slogly ol o bl salys S
9 b (Sis Jlie 3 ylul el plondsn 9 )lsle
it S bl agie Job Jaos b olinl Jos
ore 3 g oMb @lge jl gl & pbapuslSe dwy
9 39 F) Canl atie b0 (RHe (85 )8 S
035 w8 Jeld JBgjle cul & 208 ol (A) oK
dawgs Jold (6,85l ¢ Conl Gl Gla (]380 g Ol 2
Dlio 1o U amd o ojlbl Wl & &5 e olapuslSe
el Bl (3,5 cwgid ke EalS S (Solia] (Sis
I ol a9 gy (b dian 0l Bpan o]
2 () iSen 5 iyl V) ool (o o8 (sbosilis 5l
l lgome (B> My (Njdersd Candy yn b
s (ogleS 033l LS (S (ol Jouily 5 SE
Hows ) Gialejl sl jo Quercus sp. slase, colan o 11
033§l Lol CledMbl ((Suid o yme 13 slagi 53 5 wals
5 13,5 adlllas |y laijg) Colin g 11 iy (ogislsS
Camdy g (LS Sidmid joy Vo 5l am &5 0 ol
5 Joigh ool ool s (iSly e 51 plie (s5inag
clld 5 08y (S5l oy o) G5 S (V 1) e
Quercus dlwgy by » ol Cundy 9 djs,
Quercus macrolepis «Quercus pubscens frainetto

EVRTSY
Congj Mo (e 5 S Olgisar walll s
ORIl (L & Al e Cangd boju sladisS e
sl )3 39y 0 il 5 ol 3! slaJlo 3 e (slod
oogas (V) i €55 0296 5 o lio ol el
b dnpien 98 2l (YL lagsye 5 clelis)) )
Sb slalinse dalaie 13 0ai] )d wulBl puss 0y 390 50
b (S (glaoygd hall( S5k GRSy 53 e
ot (V) sl S Lialiil g o slos il
Olysar (Sis a gl > claisS g Sy  (2T
Pl Slgice & LlSSy Sl e Sy sl s S
Wil b @l gl IR cbas glul
P65k [k Tas) (slopuibingyy OBl ol &y
sbdsS & Iy Wil jhysy ol cuenl | Llg o
8l s oS (B SaS esat) (25
che Sl & Cond (S5gdnsd )5l > Cglite
S 092 NIPsid )l aiely (ol 5 (0) 350,55
5 Gl 9 (59) Ooll 4 (alS Carer
a5 Sglito Lyl 51 pliS s b s (VF) )l St
o Shy whb 550 JE ol e oS &
@ ) QLS ohy sbagul Wlke 5 cwl pasie
il awsly palyy i bls oS Sley NS il


https://dor.isc.ac/dor/20.1001.1.24237140.1395.4.8.4.5
https://ifej.sanru.ac.ir/article-1-234-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.4.5 ]

¥ Sl boly (Suis i cod gl JidgylS uilioygld 3)Slas 9 (555 SV sl yially (o)

(33 ol amyd VIY o] Sl (clod bawgie g yio o
o b ek cép &= )‘ );\g L;Ln::\.'»yu’ 9 bl
25 (V) 45 oglaer oBiagy ol o Slls iglshyge
ol Y8 gl le 5l as awsls gy 9 slag S
b g bl (jo ole YO U Ve elas)) &) ojlulen Jls
9 (M5 S )3 gy (i) S Sy laglils & Jusl
olo yi Jol j3 .50 aolel i Jlael (gl b Jlgs cuislsT3h
o A oS 5 b Jgg o5 ol gliza 4 TAY Lo
b o A07) 2l L 5 g0y Jol S g o))
RAE G5 g () byl UF) bwge (35 (o)
25 (395 Y0 5 Y 0) gloj aw > (o5 e o 70V0)
M e 4l sl el B 3 S A
Cal b Gasude | g oAb Tl AbdS 8ol
O {203 YYIF s YT O i 4 (30 5 Sl o))
e (223 Vo) S gl (VF) gpls ogae
Sl g (V) 28 ey (V) il Gojbo j1 S gb,
Sid SB i 5l Egeome & @ 0y ol b )b
slr) Sl gig 9 Sy 09 (M 0 (S 3
A e 5 03 s (FC el o a5 sl
L (4l 5y90 FC &y dogi L) 2o 0 o3y llS o 4 &S

b 4l callas x> 50 s
[-4.396-0.0715(C)—4.88x10~* (S)? -4.285x10~° (S)? (C)]100

(V) dadl

A=exp

¥, =Aq,”
B=-3.14-0/00222C* -3.484 x10 °S’C
S iy B Sl puslty U Ayl
S o sy SB oz Cugby aie B, JISl
w bl Glgiie o sian (ol B g Ay oo e
S 5wy o C lalyy ol jo b byl S sla S
V8) sl o S b duopd
5oy YV Slej eagie 3 (Co) plals (Mua sy
SxSoilul o)l pad ol 4 bled bl uilg)sls
(jey Colia 5y Gruwsd) (o35 wYols (gla el )l
2 89S il ¥Y 5l 5 ((hdgie culin Sy slod
b 4l dnwgs Sy (Y5l S Goslez b Omeges) )3
(PAM 2500 o5)ss 9 LCPRO olSiws I oozl
WU e Vo by ojb o (V) Walz, Germany)
i (B b 3 n ed)S pbxl bl
JB9 S uiliygld ¢ Sloj e3gaa oyl 3 (Cs als)
el sl eplaia oy (V1) 3> (0 o 4 les
egaze SboyS il ool b oSy Jidg S il sl
woled S GIE Sy dddy Ve Gl 4 Sy
ool V' Jgdo 0 adllas (pl jo edlatwl 5y90 (sl sl
(W)

65 dw opl (SiE 4 Joou dunlie jolaiedy Qlilex
L Quercus macrolepis «o8 s asuie ¢ ciby
h (Suid G5 o0 Joos g clial ) jle 651
&P o Y0 (als (V) phlSes g 5ye A8 (o0 Joou
Cows 1y Quoarryana  Sis il sboles )0 juegid
W23,S sdalie Jals s 4

Gl o ol QST ) (o Jidg)lS eilegld
A58 ool 3y90 15 blie )3 (BLS 455 3 Slas L5
L 1y 0l adsl codls als SiSs ) S Ly 3,5 o
5,Sdas (VF) 35l o bles Jlg sloailis i 1 )
I oS Jdg )l (il jgls (pa3ls (n Yere (cogslsS
09 0l o I g olerdgd o)LS alde
Siwed bl jblsy i b odaslee (0 bl e asube
5 Lbe Rl I s el > WS I sl
ol Wiy Lals 5 Suis odle Wy LialS Comw colys
Sl Sis i ales 5l g by .(\a)—:,&suﬁ
JUsl 0205 lipl plo 11 pluswsd & col 5250
oS sl wid il LSSk cas Sl
S5 3 i e ool 3 85 Ngdi e (S Ftmgid
cd)y wlg pan ilepgls 5 LS Sppar ol Sy
Quercus gl sla Jlos (sogilss 5)Slas atuiny ials
oS Jbyy w08 samline i blae jo 1) pubscense
03)S5 edalie gty slapleSy Mo > (g
I tasgd ogilss oDl it 5o (1alS ppian
SB gy ials b bl jo bass plw » (FV/Fm)
Quercus ) gyl bol aS Ayl o) le Ll
3 sbasS oy ee &S (Macranthera F&M
395csn Jods )9S Jlod 53 5l Slels)l > o55sST 09y
5 4Vl )3 o290 sladisS Al wiS &5 psblen 5 (V0)
B RS s (B 53yt sI4l e 3blio (5]
S50 0 pold Sledbl &Sl 4 avg Lo (V0) W)
JiislS uibisgls 5 ol Lals) 5 535 SVols (slo el
Sl ogS ady (Byb slolRing) )3 )9l bok 495 sl
odis iyl (Sid 4 Jozo b blsyl o olpl Jled
Dlis o 1y &5oS cpl Jlidy b cuily duab adod opl 1V ol
Luly) )5 SYols sl el )y (s pSojlal b i Ll
03 )15 adllas 3y90 Ji3g IS il yglé 5 (o

sy, 9 2lge
Quercus ) syl bsl clayds WAV Jlo 50l 5
OB S ol es)'lp dalats ')'I (macranthera F&M
shls & 0¥° a7 g% FT il oy g Job)
oY wldls 5,k (1Sl o Uyd o | glas,l o VY-


https://dor.isc.ac/dor/20.1001.1.24237140.1395.4.8.4.5
https://ifej.sanru.ac.ir/article-1-234-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.4.5 ]

¥Y

Table 1. Biophysical indexess of chlorophyll fluorescence
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Figure 2. The mean of stomatal conductance after 15,
30 and 45 days drought stress
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Figure 4. The mean of leaf temperature after 15, 30 and
45 days drought stress
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Figure 6. The mean of relative content of leaf water
after 15, 30 and 45 days drought stress
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Figure 1. The mean of photosynthesis after 15, 30 and
45 days drought stress
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Figure 3. The mean of transpiration after 15, 30 and 45
days drought stress
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Figure 5. The mean of water potential after 15, 30 and
45 days drought stress
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Figure 7. The mean of total chlorophyll after 15, 30 and
45 days drought stress
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Figure 9. The mean of maximum Florescence after 15,
30 and 45 days drought stress
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Figure 8. The mean minimum Florescence after 15, 30
and 45 days drought stress
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Figure 11. The mean of maximum photochemical

quenching yield of photosystem Il after 15, 30 and 45
days drought stress
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Figure 13. The mean of photochemical quenching
coefficient after 15, 30 and 45 days drought stress
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Figure 10. The mean of variable Florescence after 15,
30 and 45 days drought stress
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Abstract

This study was investigated the %as exchange parameters and Chlorophyll fluorescence yield
in Iranian oak (Quercus macranthera F & M? seedling under drought stress in Golestan
Province. For this aims, 2 years old of Iranian oak exposed (Quercus macranthera F & M)
seedling from Golestan province population exposed to three soil moisture regimes (control, any
drought stress (95% field capaCItyS), medium drought stress (60% field capacity) and severe
drought stress (% 25 FC) for 45 days’. The gas exchange parameters, water relations and
chlorophyll fluorescence were measured. The results showed that photosynthesis, transpiration,
stomatal conductance, F,/Fn,, YII and water potential of severe drought stress treatment after 15
days were significantly lesser compared to control treatment. In general Iranian Oak seeding
after 15 days in order to avoid of water desiccation in severe drought treatment decreased the
?as exchange parameters (photosynthesis, transpiration, stomatal conductance) chlorophyll
luorescence (F,/Fn, and YII) in compare with control treatment. Also using of tolerance water
desiccation strategy by Q.macranthera led to after 30 and 45 days, the ?as exchange parameters
photosynthesis, transpiration, stomatal conductance) and chlorophyll florescence fluorescence
F./Frn and Y1) of severe drought treatment hasn’t change compare to its 15 days. According to
our findings, it can be concluded Iranian Oak call successfully pass the drought stress using
avoidance and tolerance strtegies.

Keywords: Chlorophyll fluorescence, Photosynthesis, Relative water content, Water potential
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