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Table 2. Measured indices and their roles in drought biological stress

oy

Description

axlg Chide Sl

Unit Abbreviation Parameters

Useful to describe the water status of plants before sunrise and
the consequent starting of plant transpiration

It indicates the relative degree of hydration of leaf tissues with
respect to the maximum hydration potential. It is a
complement of xylem stem water potential to assess the water
status of plants

Ion leakage from plant tissues as indicative of damage in cell
membranes

Chlorophylls indicate leaf greenness degree in relation to
senescence-yellowing triggered by drought. Carotenoids are
important antioxidants that help to prevent the accumulation
of reactive oxygen species

It is a compound used as general indicator of stress at cellular
level

Both qualitative and quantitative changes in Soluble
carbohydrates often accompany plant’s responses to stress

It is an indicator of lipid peroxidation related to stress
symptoms

Xylem predawn

Mpa Wstem water potential
% RWC Leaf relative water
¢ content
Electrolyte
% EL Leakage
-1 Chlorophyll and
mgg FW ) Carotenoids
mg.g' FW - Free proline
B Soluble
mg.g” FW ) Carbohydrates
mmol.g'1 Fw MDA Malondialdehyde



https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

S bl (Sl 4 Cooglite 25! iyl Ko g gLl

slaJle b anglin 1o (Y Jaaz) auis cvnliv ‘5—1
S oy e Sly e s isS o J S
S S 5 S gt i o SIS 4555
() JS0) cdl gals Cloe aig8 5l iy auas

£ a8 ol ot g Lal o 5 458l
5 2855 )18 gl lojlers cod Sy 0 Ldg)lS
o saslice (5ol Sl e WS 43S g0 oy Laiid
J=09,15 &5 )bl bl (oled 50 o5 (5 55bas
PR G 5 ogm yitay STl 48 0 S
LS ol el 3 K slole 5 48 Bl
S o 50 055359,5 Glie (V) Jgaz) 09 lo e
455 g9 ,m 40 s o e lagy ] Blae 1 as Il
Gl (Sas a Dad Gl b adeie) S s
Doy dzme 4565 5500 0 (Y JSE) 8l
R RPN S g S woh § hawgie (S
Sand ialy8l L S a5e8 o a5 Jb o ais
el (gl sime jsboay 5 089S (e (S5
lirn stsS o S (sl Jl b amalie 55 3L
bgie 5 s Il 455 5 45 a5
28,5 )3 5l o s 455 5| a8

G5 1 a8 ol L a8, bgs il g 5lUT s
dom Ol 5o gl hlite Sl 5 @iss ( Sis
9 Sdo Sl i Jotoe slal o og S

L oadal, jo (Y Jgoz) ol lo cme sumadl g0 yolle

olol Judox g 4y 255

ool 58l s 5l Lavosls g bol b1 shacoay
3o &S (5 sbas als eolatwl V# asus SPSS
O3—ejl g Lmosls (05— Jlo 3 09—l
08 (ed Cyizas o Kolmogorov-Smitnov
sl (Leven) Le il )ly (San 9051 Lanwss il
NISFELS SRR e
3,00 (Two-way ANOVA) a_5,bgs il )l
Ao jgtated (le o 085 18 oola ]

b ool SOl (glaialoaiz yge;l 5l Lo Sila

Hhas ol plas adib o (il ls 5 IUT b

Jlie SlST Getomes g (S Lo g 4555 00l
351 e o5z sl gl Jeily Oliee 5, WS
5yt e o (ol iy G20 J5a2)
G Ll g ol deily a5 (5 55k 050 ST
e e s S laled 5o (Sas ol
Jr=5 sladlys L aalio jo 00,0 70 5 ¥F
Ui g S ool (Y JSE) il rals liogs
Fio S Sush) (oo Sl5me (e 0l 3508
555 30 S Cgh) (o Slgme S 950 4 092
S G Gl L g 0g Gl Sl est S
2Bl halS @sS 90 2 50 S ol (e sl

=3 9 4555 (e 5 SO Jlite Sl e


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

oy el o)les Jlod el s S e
2 oh g Sl s o e iyl T Jlss
il 5 oK 5 Jlael b i cdoma €555 550
Slo e ali 8l ey sSI ccis e o DAl
el Gl a S ol i mlss sl s
S o (Sis i A gl 5o asdllissglle
O 9929 ol b (Jy cls lopime al B e
S e S ayad ¢ wge ol b Sis
Sl L (Y JSo) aits el a3g5 ol sl sll
abd e o SLs Ol (g b, lymme was
L slas o asallsogglle clale g Lol
e 4 St (s s Sl 8 S sl L

bl

el sladles S 0 o e Gy Oelon
3 Slidlas o V) (Sis wpalh s Cosd
claJly b ool (cdome vals ol b awlie
Sl 0l Gl (St Gl JUSw 28l 50 b s
Sial3l S 5l iy 055 oSy 0 ], anl
Gl o pe:)S (e (n i ;00 (ggm 10l
aad s e SIIG sla b Sy yo Joloes
Do Galidl L aS oy oo Hlaiay ol ol (S
2 dslome sladlones S e lale ((Sas i
S5 Lo les ablannss SIS 5 Al oS
4565 0,50 50 .Cbld Cdze 4y Cd (5 i ol
el bangte ot Ly (Sis 25 4z ST S
ol LS sladshe 1o Sy Sl ot (liee s

()l ahad) (ST ooy (Sas o Jg o

S 5 g 43S Lol ele 9 b adybogs (il g 5T s - ¥ Jguar

Table 3. The two-way ANOVA reuslts with spcies and drought stress as fixed factores

Uas X 43S g5 oS b;uum dhéks
Error SpeciesxStress Species Stress Characteristics of
MS F MS F MS F MS Study
0.015 16.603° 0244  106.842° 1572  710.578" 10.457 Xylem predawn
water potential
20.15 0.79™ 16.04 17.05" 343.7 75.72" 1526.3 RWC
0.000 2.989™ 0.000  531.624°  0.000 2219™ 0.000 Total chlorophyll
0.008 1.091™ 0.009  504.938°  4.024 21.489 0.171 Carotenoids
23.98 8.28" 198.8 92.94" 2229 85.71° 2056.01 Electrolyte
Leakage
0.000 4.636" 0.002 89.866" 0.041 30.750" 0.014 MDA
0.000 330.423°  0.000  757.604"  0.001 660.448" 0.001 Free proline
0.000 17.284° 0.000 17.223° 0000  138.412° 0.000 Soluble
Carbohydrates
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Figure 1. The effect of drought stress on physiological indexes and the results of mean comparison by
Duncan’s test. Similar letters indicate insignificant differences. Summary of two-way ANOVA results
with three drought treatments and two species are presented. (Respectively, ** and ns: significant at 5%
level and no significant)
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Figure 2. The effect of drought stress on biochemical indexes and the results of mean comparison by
Duncan’s test. Similar letters indicate insignificant differences. Summary of two-way ANOVA results
with three drought treatments and two species are presented. (Respectively, ** and ns: significant at 5%

level and no significant)

R ot Gl dlan al o assS 5o 50
b osalie Sas
355 ol oty (55 25 blie 53 falS
5 (Gindaba et al., 2004) s> o jzalS |,
039 (S i 5ol 5 DS hls Spglie laaiss
5 L) wmo e (1ol g 1) 955 ol iy 5
Rieger et al gl olen (\WWAA (o LSen
Prunus ferganensis) a>y1 455 95 (54, (2003)
Ranjbarfordoei et al. (2013) 4 (P. persica 4
;o (Calligonum  comosum) g.—3 45o5 (53,
resley G28lS (S5 25 gl o 2l s
0 ShalS nl g ol ssmlin S 90 50 50 Sl

S 5 s Cdoee 40 wpad  Sis jiS as

& 35 A g Sy
e G G5l 53 (S50 58 sla auST
Zhang et al., ) oS o Lyl oLS 5,505k jo
Cddo 10 oS Sugby s gleize (2004
S Jobs O oy o] ol a8 cosl asLs
L s g Fueral, 2004) 04 5 o b))
S i b S gl e el
S ooleger GRelS 0T (g 00 5 sbo Wbl talS
ailen (Wang et al., 2012) ol . sl
9 $3l92) (—iy (W (59) (i sLaiegk
s Barzegar et al., 2012) plol, (VYA wl5el 40
35 9y L iRy o (Jie et al., 2013) s

Sladls S p s (oo lgiome ;0 (g5


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

S bl (Sl 4 Cooglite 25! iyl Ko g gLl

S 1 o ls SIG &y Cod (65 S mir Gl B
GBI L WS nl o el hosd &S a0
Oen 5 05 QBN 0,50 Syge lsn
St s s Gl boblie s (OYAA
sl Sy e Jolxe o Oliusg s el
a8 ol Glas e ay S (55 Sial38 SII
GRIB L asS nl 5o el hast vy o0 Slia
wdl &S 9,5 0 Dyge Jole sla Sliuag S
wlac g Cayypd) e lodisd jo pl 5l i
55 OFAY (L5en 5 solsz) M 51 5 (VWAY
Sl 0y 5,158

GRIP L ey slad o (e
De Diego et ) el L o cudy xSU s susyo
ol e . OYAY o Kes g golezel wal., 2012
dopd O Cudil b ylol 45 ab astie Gudou
5 bgie (R 5oy V1 e 4 ey bl
JLisas ol ol a5 el Jl> po ol ais SUIJ
Co e ol o codg s i Al
Tl 00 SRS o 5wl svaline lavgle oyl
slad (uad ) bl hd e
Gtz Spdpmel S A5 o eyt
ol lid cdore 4 S

Gk 3l Ol &5 cel (parls s lisapslle

4395 59 9,50 50 (SiS T Fodod (nl )0 0
el il g IS e 2 (s oo 550
Sgdtme iwgtd Collad (SaS S plls 4 Yol
I8 sl iaST (S Cadlys IS 50 9 9580
O35 SSTyy (07) s yses JISa0l; s
G538l (OH-) L Ss oen JLSs0l, 5 (H,05)
Foyer et al., 1994; Asada et al., ) ool —
5o Jlsd slacs S| 5 b e (1999
PLS laonSS) co 5 g 4 del Cadlyy ks
ey (Jl ! b (Sairam et al., 2002) 545 o
DS LaaigT lian ol 38 5 sy o
00y e ol lawnST 5T i lawgs Jled
b ga Jds)ls aS 005 5,084 bl ol
53,5 5ls (VYAR) LLSan 5 som 5 S 55
2Oz 5 B8 pae g Jidg IS Lis 4 ol
Ol am 4598 o Cuglia Sl plis (Sas a5 b
3 93558 Ol Gl il (aise ol
G g (SdS oyl Lo plalS (oS S
Sl oo (3,155 ml ) Gl of IS 5
Inze & Montagu, Zarafshar et al., 2014)
o=l e e el S b ol o s (2003,
GalS A uly 5o a8 95 2 sl (ALS A,

A b S cogb,

GRS Db Gl b as ol plis ol gl

e GlaJlos Sy en cble Sias


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

ol 058 bl pls Joos 4 06 ,Sie sla,lSal,
0 LSy 2als Lol il oo S o ' atugy 5 dawgie
5 e b case (SB Cagb, Sl
3 gdge 455 cnl 5o ol 5l (b slacam il
S Khwgn g bwgte ol 15 &S Wiz e e
Ol 50 slanaSt s slaalis o, c2ge S
aiilen 6ol sgm BT 6 LT o LSS adad Lol 09 o0

O,5 50 e (gl o easd STIYIG o Al

! Gradual stress
2 Accidental stress

Chaves et al., 2003; Shao et al., ) sls 3
5 dowgie i S ax Sl gadss opl e (2009
2 S a5 asdllsapglle Gl ingy
B@Tﬁhblﬁ)oulo)ﬁ),@.mulgw&o
Ol Gl Jlisa (wad a)  o)bSe
2 Lo peelanSly o5 wsdllgagglle
Sl 7y o 5l gy SUII

50 52 50 nlioe » @l 5l a5 azdl cggaza 5o
O o glgime (S St Do Gialphl b 68
Glyme il jials aile o ey 5 Sy
3 logeS 25 8l cou oS wiz e Jd 1S
e 5l i e SIL WS s Ll 2SS
SdSosl) oadg 5 )8 i Yl el (nl &S 5
S Ol 39S Llps o I s 0]
Slsme oopV Ll amse Gl e
PSS G wlgee S e laaSes S
Sy90 ,0 .Abl AL 5 pacewgd o BT b ablis
e Biddsanl lyime 5 (Sas 5 ik
Ol 0geS 35 il e [0 a8 sl (ledl
2 Mie 5 0b gy il Sl s
Sachang S Chle bl b el ol SIS
g olyen Jolowe

s g5l Jels @l 4 arg b oale o
Ol weadllsopglle  cdile 5 oy Sl

ageme b Sl slaJles a5 o5 ganees


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

S bl (Sl 4 Cooglite 25! iyl Ko g gLl

&lw

S ¢ (Populus alba L.) jlasew 465 90 (grimwgid (iaSly AYAY ) (g laallgd 5 .o pld ol (golexel
FOVO D ooyl Sz aloo s TectS Lo 3 oo ys Lial33l &y S (Popudus nigra L)

dmio lool ol pl oM Sl Lasl o)y ciS BB g siedgw gladazs o g L0 NYVE LG SOBT
N R

5 oo sl s sl 55ime e anlas VYA Ly ssiamo vy s vy st op o3 ST
odd S Iylyl o (Triticum turgidum var. durum) eg,e0 posS sbocaishy [0 (Sis i 4 Jooo
YOF-YEY (N s s Sl e, 5 alomo

Jole slaaid Olynis g9y (Sad 185 51 (B0 DI gy ATAR LS pule 5 p o G9aY S (oo
A=V AOY (ol o3 elStils iy jpsle aslilad 555,60 oS 1o memsly 5 L 15 (30

P 0F ol olsls ol jlal . 315 el Sz AYAY o Sliw, sl pl gz 0 slo 3>

N o9s 450 dan 9 Jobe slathuws s S Glie (owyn ATAY 2 wsljeeal il oS (Sl e isols>
Y2 -YAVEONY o))l ol ; aloe . Sis 235 Coxs (Pyrus seratonia) ol

05 a5 5 e 5 Sl oz il sloJSir oy AYAD o (b s il gl o e 55l
OOVE ol o 5 JRiz Sliio iyl sale adlilad (lpis Sz (Swj » o golazdl 3l g a4,
AO-\VPY

(Acer monspessulanum) 5.5 sl Jls s Lol 0,50 crmas NYAR L o woljdllane § . w gy lac cp o5 00>
V=03 (1)) conigds dyom aulis Sligios aloes oM bl - o, lialles o

5 2lor &) Sax @olorw boolpen Sl STATN 10l 5 0 i pST e o (e oy (Sl
—ole alladgs (Cerasus mahaleb (L) Mill) (e cangy b g Cangy oy s Sjailes il
NAY-Y ¥ O ol (Ko g o550 lalS 2ol § Sy wlidos cieghy

Ay eyl g Jslre slaad (g ool slaerSS, p (Sis 5 SAYAY 2 olas ol wayd
AYANFA AT ( Saisle g ighy - e ST 51 4565 Lo

Slaw bl p (Prunus mahaleb L.) (e slocaiss; Sads £95 AV L 06,00 9 1.5 ( olej e o 59,8

VAV-YYY (OOVA iy s Jles goliias ales RAPD (la Sl 5 Sa5s)ss 90


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

LSy hoe sl i 6580558 AYAA 7 (Sl g (sagars & (gainS wp o Bdlo dl ((Fg5 ep (B
0o O g 2l slpe ol Lacl
Prunus ) e ods 6)9T¢oe Swosgs ;0 KU £95 owyp VAL (Db Loyde 5 pualpl pade 8

YAV OOYY & g Js - S59098 10 Slaogas 5l oolawl b (mahaleb L.

30 Sidilez wali g & Slen eSS pwyp AYAA g mal g8 i g oliem e e o881y 00l pae

Slados  Jiwgh- sole sdnlilad (Crataegus persica, C. aminii, C. babakhanloui) S35 445 aw
DFF-D0% (FNY ) poio 5 JSix

5 (Pistacia atlantica) au 30 b Cawjer VeSuo,l 55500 slog,B olobs AYA z (ol
03,5 1250 s, LSt it s glalgs o, p o] Sl 5 ol olial Lo (P. khinjuk) oS gz
2 VOV o yie s olSiils _ails plie 00l (g JalSix

Lol ol o Kid it s apglh SlaS 5 Sk ol ATAY 0 3l 5 e iillgd p sk
ANV DPF lnl rb @l alme cogz sl gl 3 5 IS 4585 Jaiss 9 93lelo log

2 @ledon 5 Silnsd Slds ATAT L ole) 5 e (S g 6K e ST e LA
I 50 (6005 el 5 alos (5,Lol Ol s & zwly ,o (Pyrus boisseriana) i>g S slo s

Arnon, D.I. 1949. Copper enzymes in isolated chloroplasts: Polyphenoloxidase in Beta vulgaris.
Plant Physiology, 24(1): 1-15.

Asada, K. 1999. The water-water cycle in chloroplasts: scavenging of active oxygens and
dissipation of excess photons. Annual Review of Plant Biology, 50(1): 601-639.

Barzegar, K., Yadollahi, A., Imani, A. & Ahmadi, N. 2012. Influences of severe water stress on
photosynthesis, water use efficiency and proline content of almond cultivars. Journal of
Applied Horticulture, 14(1).

Bates, L., Waldren, R.P. & Teare, I.D. 1973. Rapid determination of free proline for water-

stress studies. Plant and Soil, 39(1): 205-207.

Campos, P.S., Quartin, V., Ramalho, J.C. & Nunes, M.A. 2009. Electrolyte leakage and lipid
degradation account for cold sensitivity in leaves of Coffea sp. Plants. Journal of Plant
Physiology, 160(3): 283-292.

Chaves, M.M., Maroco, J.P. & Pereira, J.S. 2003. Understanding plant responses to drought—
from genes to the whole plant. Functional Plant Biology, 30(3): 239-264.


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

S bl (Sl 4 Cooglite 25! iyl Ko g gLl

De Diego, N., Pérez-Alfocea, F., Cantero, E., Lacuesta, M. & Moncaledn, P. 2012.
Physiological response to drought in radiata pine: phytohormone implication at leaf level.
Tree physiology, 32(4): 435-449.

Foyer, C.H., Descourvieres, P. & Kunert, K.J. 1994. Protection against oxygen radicals: An
important defense mechanism studied in transgenic plants. Plant, Cell and Environment,
17(5): 507-523.

Fu, J., Fry, J. & Huang, B. 2004. Minimum water requirements of four turfgrasses in the
transition zone. HortScience, 39(7): 1740-1744.

Gindaba, J., Rozanov, A. & Negash, L. 2004. Response of seedlings of two Eucalyptus and
three deciduous tree species from ethiopia to severe water stress. Forest Ecology and
Management, 201(1): 119- 129.

Grae, 1. 1974. Nature’s Colors: Dyes from Plants. MacMillan Publisher, New York, 229 p.

Heath, R.L. & Packer, L. 1968. Photoperoxidation in isolated chloroplasts. I. Kinetics and
stoichiometry of fatty acid peroxidation. Archives of Biochemistry and Biophysics, 125(1):
189-198.

Inze, J. & Montagu, M.V. 2003. Oxidative stress in plants. TJ International Ltd, Padstow,

Carnawell Great Britain, 321 p.

Jie, Z., Yuncong Y., Streeter, J.G. & Ferree, D.C. 2013. Influence of soil drought stress on
photosynthesis, carbohydrates and the nitrogen and phophorus absorb in different section of
leaves and stem of Fugi/M. 9EML, a young apple seedling. African Journal of
Biotechnology, 9(33): 5320-5325.

Khatamsaz, M. 1992. Pyrus L. Flora of Iran, 6: 181-200.

Ranjbarfordoei, A., Vandamme, P. & Samson, R. 2013. Some ecophysiological characteristics
of arta (Calligonum comosum L’ Hérit) in response to drought stress. Forest Science and
Practice, 15(2): 114-120.

Rieger, M., Bianco, R.L. & Okie, W.R. 2003. Responses of Prunus ferganensis, Prunus persica
and two interspecific hybrids to moderate drought stress. Tree physiology, 23(1): 51-58.

Sabeti, H. 1976. Forests, trees and shrubs of Iran. Tehran, Ministry of Agriculture and Natural
Resources.

Sairam, R.K., Roa, K.V. & Srivastava, G.C. 2002. Differential response of wheat genotypes to
long term salinity stress in relation to oxidative stress, antioxidant activity and osmolyte
concentration. Plant Science, 163(5): 1037-1046.

Saxton, K.E., Rawls, W.J., Romberger, J.S. & papendick, R.I. 1986. Estimating generalized
soil-water characteristics from texture. Soil Science Society of America Journal, 50(4):1031-

1036.


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

Shao, H.B., Chu, L.Y., Jaleel, C.A., Manivannan, P., Panneerselvam, R., & Shao, M.A. 2009.
Understanding water deficit stress-induced changes in the basic metabolism of higher plants-
biotechnologically and sustainably improving agriculture and the ecoenvironment in arid
regions of the globe. Critical Reviews in Biotechnology, 29(2): 131-151.

Wang, C.J., Yang, W., Wang, C., Gu, C., Niu, D.D., Liu, H.X., Wang, Y.P. & Guo, J.H. 2012.
Induction of drought tolerance in cucumber plants by a consortium of three plant growth-
promoting rhizobacterium strains. PloS one, 7(12): €52565.

Yang, Y., Liu, Q., Han, C., Qiao, Y.Z., Yao, X.Q., and Yin, H.J. 2007. Influence of water stress
and low irradianceon morphological and physiological characteristicsof Picea asperata
seedlings. Photosynthetica, 45(4): 613-619.

Yordanov, 1., Velioka, V. & Tsonev, A. 2000. Plant responses to drought, acclimation and stress
tolerance. Photosynthetica, 38(2): 171-186.

Zarafshar, M., Akbarinia, M., Askari, H., Hosseini, S.M., Rahaie, M., Struve, D., & Striker,
G.G. 2014. Morphological, physiological and biochemical responses to soil water deficit in
seedlings of three populations of wild pear tree (Pyrus boisseriana). Biotechnology
Agronomy Society and Environment, 18:353-366

Zhang, X., Zang, R., Li, C. 2004. Population differences in physiological and morphological
adaptations of Populus davidiana seedlings in response to progressive drought stress. Plant

Science, 166(3): 791-797.


https://yujs.yu.ac.ir/jzfr/article-1-42-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

16

Journal of Zagros Forests Researche, 1(1), Spring & Summer, 2014

Assessment of drought resistance in hawthorn and mahaleb seedlings with
emphasis on biochemical parameters

Peyman Ashkavand', Masoud Tabari* ", Mehrdad Zarafshar®

" M'Sc. Student Department of Forestry Faculty of Natural Resources Tarbiat Modares
University, Iran
? Professor Department of Forestry Faculty of Natural Resources Tarbiat Modares University,
Iran
? Ph.D Graduated, Department of Forestry, Faculty of Natural Resources Tarbiat Modares
University, Iran
" Corresponding author, E-mail address: mtabari @modares.ac.ir

(Received: 2014.08.11 - Accepted: 2014.09.09)

Abstract

Undoubtedly, identifying and introducing drought resistant species for reforestation of the
Zagros forests should be considered by forest specialists.,the current research identified
mechanisms of drought tolerance in Hawthorn (Crataegusaronial.) and Mahaleb
(Prunusmahaleb L.) seedlings in a greenhouse experiment using a completely randomized
design. The experiment contained 3 stress treatments with 5 replications each. The treatments
were soil moisture as control (based on field capacity), moderate stress (based on 50% field
capacity) and severe stress (water withholding). Our findings showed that relative water content
and stem water potential decreased in both species with increasing of drought severity.
Although the total chlorophyll content was no affected by drought stress, carotenoid content was
declined in response to the stress. Proline and total soluble carbohydrate concentration, as
osmotic adjustments, increased in both species. According to electrolyte leakage and
malondialdehyde results, we concluded that Hawthorn can tolerate moderate and gradual
drought stress by the means of some adaptations but accidental water withholding stress leads to
oxidative stress in this species. On the other hand, although moderate and gradual drought stress
leads to oxidative stress on the Mahaleb, but accidental water withholding stress did not have

the same course of negative effect as it had on Hawthorn.

Keywords: Electrolyte leakage, Hawthorn, Mahaleb, Malondialdehyde, Proline
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