(LTINS N

(O ) gl 5 hme)  ALST (slgtn g3y alomas

(Acer cappadocicum Gled) ,ls jui 1 31 sladlg Séa 4 food b))

R S J.‘SD‘J.T 39905 ‘*J_,g.,i..d rL@JI

Jiafj'\-" RSN ‘O\g;ﬁc\h}dj)‘,\.ﬁs r‘,l& a@‘b ‘ulfjf

AFNNVYO oy o

AF/Y/A sl s @)U

oS>

. e

Sl il &S Wil e S5 sl K 5 o s S 51 S (Acer cappadocicum Gled) s .o 13
555 Sl OF lasely 51 (S 5 e (b5 SRl 4 ot s dim s adBl Dk @ a5 L el nes
O e sl 4 S 655 nl Sl Ol 5 AT 5L 5 AT Gla st L 68 sl 5 (S50 55
5 S S8 sty S S s Gao g i 5 Slbed Bl e e s e S (608 SES
TN el addb als o5 b b sl sl b skl S £ b L6 53 bl leSe sladle (S35
Olon 3168 ol DL gl o plal oty BB Lyl 5 3 (Ao [5) TY0 5 (st 525) 70 (oDl S25) VD ((als)
S e (S RS IS s (S5 S S o b A e (S5 A8 s spse e S
S35 Sa0 S0 A S T o slsme (208 5 il iU i 5 50| 5T b b L35 IS Ol e

ol s S Ol Ol 28 Cl St 5 o sy Slo gt Ol Sl women (2210 00 S (5500550

Cab b S8 ol 3y (i 55w el el O e enlinal 3500 o) Sl St 3L 4 4z 5L 5 Geio ol il

.st u.éju'/.a' J‘)J

iS5 S sse (is S S s (ol SL Ol |3l i gadS bl

easgharpour@gmail.com : S5 2l oy « *AONNYOIVYFY 2 a5 oJ she i 55 %

S das e OLi s 5l Jslie gl feadl S Sis
(Ul el ) Gl b s i Jels
O0) ke oS pladisn 5 G3P8050 S5m0
(10) 355 00 oS o3l 2alS Cor e of GY5b i
wo g S s i i aS sls OLaS e ey
Acer buergerianum Mig. » Acer mono S s
OF ) a3 Sk b el Ak el
o4y Sa S LS oo ) ol s (FA
St gl Sl 5 S s 55 et b s
0 LS 5w, () LS s iy ple e b sg
O 5l Olg e S ol b Ol 25 4 Cond (g0

AJS salaul 6)\.«41 6‘;. DL:S/ L;'I )L«.v Ja;-LZ Q\}w

PRV

Sler S dis ol 03 Bl 0 ege Sl (S
3G s BB OT J2als L sl .(08) el
OSUSS oo Bl oS Sl olsn 5 T slaeiy
s ol s ladlssy oo Jals (Aol s seS b
sl s Slals wer 3 335 edalie O &b
Olpl s o g, il Cins 5 o Lol
5 A8 LSS sy 4 Sy el (5528
Sk by bodbas 5 WS 0 sy
DS sl s Cils glacsas g5 dlaal 5 &slie
S k) Gln s JB ST SO 4 sl
G55 olS 58 5l Sl B0 s b 5 255 3o

o5 boalis s OlalS (F0) S e e |y S



(LTINS N

Slyme oS (So 10 51 U Sk e
L elS sUls L5 e Cdn ol ilyn Sy O o
Gdate Slais (V) das Ol S 4 e e
Slyome a5 5 3lenSy o5l Sl Olse Sl
Lsls ol Sax iw b cou 1) S ol e
AL Olsin OLLS s 35,18 (slsme (00 00 YY)
Wang .(Y4) ol ol alis Ko (i 4 Cwglie
b o ) s IS glgmme Sl (00) Xu 5 (04)

S J=,5 s S 5,15 Populus cathayana Rehd

5 =S CEs G

soaw 2 L S Gl s (YY) pails
e s S edalie Six i U cou S
GBS e S 25 Ged 5o (F) Slel e 5 ol
sdalie 3 )lS (lme 3 b ies S
53 J Sl gl (S 1 L Olges S
Glidsi Ol 39S A 55 b M5 oS Jske
S kB Ll RIB OLLS ek ol
U1 5o ot ) e s ims e s S s
53 (V) OLGs 5 Duan (Y9) 355 0 2ol & S,
Cul el Picea asperata gy, o0 Gudsw
S i S S 15 0 e | o Sl
Sl S Sl Ol 3 s (V) O 5 5L

s ,S0 edalin iy At S5

s Acer ,..> ;l(Acer cappadocicum Gled) ,ls .5 | 3
05 s s e Ol Lcul Aceraceae ool gl
S Ko Giles Slelis )l s 5 dled gl Kol e
(0) 35 0 il SBs bl )| b Sl slaall
- bkl G b S ol ple Sl S
- Sas w85l (S ls el il oS ol Oliwslie
s () el amls opl YL Sl s
S =l (Mesophyllic Species) |55 slasS s o
s S5 ] g i g e Gblis 55
1ALOYA) das o LS55 1y el laes s 5 odg g,

(O ) gl 5 hme)  ALST (slgtn g3y alomas

05 S, gl () 0LGr 5 )l G 55 .000)
S b5 Sl RalS S ke oS (sl s 3
et A awlS 50 S sl Gl eyes ol OAS
i il Cew oS WS Ol (FA) O 5 Guo
S Lsls DL (godane Slidss .l ials S sl
a5 Srlen e o GRS e S i
Slaptosn ST 5 Gbla 53 (YA OY) 358 0 035 S
(LAI: Leaf Area Index) S e als PpLes
ok b S Sl IS ke 5 e hele
elor SOdsd 5 SO (Supd gl
glaw el (S (5 ol Ol s bl alS
5513 54y aniios alaly pla s 5 Ol s sy oS
A el bl 5 3 Sas oS ke 53 (0) (YY)
(0 Ciln S mlaw jastla 5,6l Sos 2
Ol (0F) OLKaa 5 Yang 5 (Y+) ol,me women
Blu S 5 055 S crpe (S 5 S WS
A3 S ACEr mono 5 S et baa S s aduy
S » (YA) Hilaire 5 Bsoul ligss o
Sos 2 OV) 0l 5 Yin 5 Acer grandidentatum
O35 S i S sls glis Populus kangdingensis
Olpe crimen 3l 2alS 1) 4y, 5 6l oS S
oS S 6 e (Sir 5 G e S
GBS ns Si 5 Bl 5 (Y1) Sdl el
Goalyy S 358 g adyy 4 Bl ol ol Wles
Gl 2lie slse 5 Ol Gl L8 03 Vo s (S
ik (W) 3p5 0 St 25 lld 5 OlalS
Wiy S Sy S 2 G Ll s b
G35 2 (T0) Ll en Goiod 3 ol o plonil il o
Gl 53 S Jss (GBS ol St s
Iy eals Acer mono s, » (0F) O, 5 Yang
b & 3Ty aler ) ilaeST ST slag 5T s S
T dGsl, Gl L a8 auS o SKaS alS la

S LS OA) eSSl 1y i Ll fess (05



(LTINS N

S Jola ol lasles (FA) A5 asiie Al
INO okl Sl (aals) oy o b Ve ol
S b 700 bl s (e ) ol b b
3 B Y0 bl Sl 5 (i gme 25) ol
bsles sladlg (Y0) Was as § by (il i)
Soga da 5 okl G s el b il
by b um s s Gk Sl Ol 5o s S
oo o 5l Sas 55 clasles Jlesl L id IS
Sapn (Do gt b (des Sob ler g9
5 Sl wabl Jles o cladlg bl oad L il

e R ST RN PP SY R RN S PR LIS T
5 FaSle C3 L S bt L g Sl gl slaio
S alias 5 e Jee /0T CEs L S Jan sl s
Sl Gl o Jlesl OLL 5 ol s g o sls
TS RN O SRy WE SPUPUSES SV INCH e B
SN B b s 5l ey ks, 5 Bl S,
\Q ‘5u>)so>;&;>¢.ou\°/\,~u,€,‘pﬁr;
33 0l Ol 515 (FY) L, Seslul ol S sl ax s
WW.MMWQ)}éL»«KﬁyYJlJ-?A
el 5 Al ) Sl 055 el S (RIS) Gl o 4y,
g o Gl B3, o (Bl 5 S ) lss gl
daes omlen 5, Seilll sl (YO) W3S b
S JSh a5 2w dsb e (B b
Slasin s bl dl6 o S op Sl 5 025805
Leaf Area ) S mlaw (5 Sojlll olKaws bau s G5
o3Il CID, Inc 5,5 el CI-202 Jus ( Meter
Sl s J5 S n gl paFlE rmes A4S 6 5S

Y 3 S dlome 5 0 e

Sl e Sl raalllan 3550 (K58 555 sl S
oslizul L (YY) Lovat ; Ferrat %5, « (RWC) S,

S ale 5 bl

S col Jos gla K s8] sba S 51 Sl el
SJlE 5 en s Sl o1y (g3l 5 SG5S ST Ll 4
oo bl 5 S sk 5l sl
spben g LOkdlg s S Jld as e M
355 S adsl Jele ss o 0LLS &S sl 51 ()
Ay g o3 s slas ol Sl Sl R 5S aly )
55 S sl b s Ll S Lo oldlg s @l
b Co 65 iy Sy b il o e
o S L R ol S e U Gl el
3B e s o sgeS 4 s 68 Gl el Se
wllles 3 b 3l 658 ol Sis a4 oo sl 5
el S s SR (e el

Y

less, 9 5l e

oo g St 5 sl Sl e e
Jsl dl s w8 o ebdle ls s <58 éhé}}
PAIPREICAWRY) tw)\wiggﬁpm)au ww) s
SOl s ol (s adlas 1 T b Creghe oy
Ll bl ) e OB S Ohe el 55 okudlg
B s s (Lo wlie gbls 5 gl S8 (5
Ll 53 5SS s Sled Ll b sl SLS - b
U ames glos i S 15 55 Co A, SBUI
Vs WS VA 58 Ol ol S sl a0 Y
S il bl Cl cele Sla 5 Gy, csle
SrAoada sy a8 sy ey Sl g 5l OIS
Ly B & bdle JUSl 5 e e WL
ond S5s Ghas 4 OIS Sl LS els o b
S @ed aw (JolS ol cd b s ke S
23 A s oS g eslinad 350 OIS S wlis
PLal O L kgl day e 5 o itys S S 0
a3 83 ol SN ey el YA 5 ens

bl ol b b oles &8 S s el 3L T 05



(LTINS N

@L.;

S5 b VO U0 YD sl bl
Sl & b Jlasl 35, VE 5 %8 08 5l o O 50
ol Sl e b bl LT W Loy (S35
s 3 S s S o sl &S cl Ll
M))ackw)JgﬂgTo‘ﬂjgﬂw%F
YO Sl Sgusba sls OLi Sold sme DN
Oljee (2 iaS 5 S IS o s o5 b b
éu;}) ﬁL,; 350 33 omen sls 5}3 uT
o5 sl il mslan 53 sy s (S5
i sdaline LS)‘JL;""‘ eS| v&;&-

RWC (%) = (FW - DW) / (TW - DW)
TW uffji Ol FW “ff_ L;\M; UT 6\}:2-.4 ‘RWC

@ s, ﬁjﬂ (YF) Amon s, 4 b sa by S
@ Sy Sl Clis eamen 5 (OF) Worthington (s
b s S (g Seslil (04) OLa 5 Zhao iy,
SRar 5 Dsial 2SSl S s 4 baesls D2y
ST G2y 3 e A3 O3l O rss 4 Laesls
G S5y alie ¢y ANOVA © by Luibls
Glp s S A il sl 53 el (Sl
Sl 2 edd (Sl Slaosar (gbazas
SPSS Ver.22 ,l3le 3 5 (14) oSSls a0 51

A eslanal

L ek il bl 3 edd (Sl S sse 5 stuss S S s 3sse 53 LSl anglie 5 sty 3IUT-Y Jsus

el fo O (a13) S
A 70 AL ARE e
YR YA DIV Y BV JAWAENE /eY™ JYAQ (cm) Gl pli )| ol s
/593018 FACNEVAT Y Y YVREYO VYEY™ /AYs (Mm) & s ol is
VOV /Y IASEE AN =P IV YA /oAD" AVYY S sl Sl s
VoYY VAR FY \RREAS V543 v (A g Q) S, 555
WAL § /A0% e /TY JASRELNE VAR Y Y YTV Q) S, S 03
AN AE Y V/FOREL YV /a8y v/ 0* AR (9) S T Ol
VYR YE VY YO V/E52E Y VYTV PRV JEAD (9) sl 5 053
OV Y SO NY JEVEEV O OVAEL Y \Anat N (9) sl Kot 055
JESAEN Y VRN Y vty 80N Y «AQYT VA (9) sle T Ol e
YA L% ¥/5 v o/ %t vs YA RE 5y AR VYT (9) w5 035
V/SATE LYY Wadead! AT = Vn Vi vy JOYA™ 4V (9) a2, o 035
V5430 /YY V/AVRELF AR = SVAN /Yo eV % (@) w015
VYRR Y Ve ATE Y A -TAYS VYR Y Vor s EYY Bl & Ady ) S
F/a¥E s /e o/vsiE v ST F/a2 4 0/vE ATV V22 (cm) &, Jk
O/rats /¥y oA or OOk /YS o/ Vi YY ATV Y/¥AY (cm) S, 5,0
a0 /oY AV Y AV f /487 /0 Y oeys™ /aeA S p ool dsb
588k Y N A T EAPE LY YVY® R 2 S ISs ey ek
VEYVEEY /YR VWO EY oV WM E Y VONVEE Q¥ Ve Yo /AYS (cm) S, b
VE/ASPEY AV VEVO LY /YE VBV Y VYRR Y YOF™ YE/VE (Cm®) &, cmlw
FOVVARESYVA  FAVEATEADN s BV NYRRVAAY  YYOAYREVIAY et wwaarro (cm?) LAI
VAY/AF2 /7 VAOMVRENTAVY  VAT/EEREY ) Yo O/EREA Y VAR A YV (cm?/g) SLA

3

. ns #
BIEYECYRw gw)zoc]aw)b)lsu;u

:r»‘_fé;u)‘.hlc..ng.uCEMAKJ»»JLASwluJi‘JJ&ngJQw‘ng&Hﬂ*



AAIS VAR P OV T e

S il L sls OLES ) ()l e OVl it
IXO 500 Gloles 53 b iy IS (gl g Six
S STy sl Sl Ol s el b b
G P [ RS RGN IR "SA [ S PO RO PR |
B IO s e S Ol e s izes
J2s IS Glsme op i S sba (3L EalS sl
s oSl el 5 sl ﬁﬂ el Ol b
IY0 Jles w0 baye S Ol s Gl (p S

PRV B RUNC

(O} ol o3 aloms) AL sleiimysy alono

KA L a- Lva

wla) Sadal

ok el dlim

< 4 1 F b6 b4 >

Ldlg (Ss,m5 g5 b 25 g8 Oles 5l 3o, slias =) JSC
o anllae u‘i‘jﬁjfﬁ LSL%;}J Ol 3l eomen
5 Sy il C b Olse 5 b L35S (s
s Sy 5 s S G Ol 5 et VO e

s b il lasled 5o 0dd (6 Se3ll S S5 s5b G S5 20 03 bSile anslis 5 bl 5T s

f ol Sl o Sl 3l 4z e o f pomma (=15) S35
A\ Y008 Al (MQ/g) @ Jbs,IS (&l simme
Y/ 00" 1/4V) g (Mg/g) b L5 15 gl s
\I N /200 A (O3 a5 53 cdlad) SlaenSTy o 5T e
Vevay e YAY/OA ¥ AD*/VEY g S et Ol e
¥y, JYEA ¥ (1) S 5l o (5l gis
Dl sme ns oy ) CLM 05 I3 sme i Ao y3 0 cla..a 3 15 e *
.l M % . "
_.i *. b -3-. . b
:_'[- .- =, b
" " va ' % va wes ’ “TA - A VA PR
g3y gl s e
, _ s b slasles 53 b LIS Ol (Sl -Y IS
b b slasles 53 Ol o lges o3 Sl =0 IS e
. -t L)
&l £
AT
%: Y EPS B
&ia’l’d. -_: .:.9 . B
—5 afa®
LSU“ olias L):“AS L;L‘pl J’“‘j’; é‘:“" J J‘ LSLAL):“": e %Ya “a- % vYa EATE
ey iyl
LT led S K> il a> adlg & : _
et ) v s o2 ey b b slasledd 53 SlenST 5 led Ol ke Y 2
Corge s o3y fhe Al gl 3L » 5 (V) b5
shodsm 5 Sidnid (SidPosr (el Dles - . .
1] b
bl Jedl oS el 5 e 0F) 235 %}‘ N
GBS S G (S e 8 T
¥
";;:J <f\/) J-S LA(S)lS . : - ““}‘ ) Cw‘ ) kA J-Y FY-T kA 7-Y AT
a5 il

o3 b b b sles 53 S s Ol ee (S0l Y S0



(LTINS N

ol S L;uj;ijmat,u Glo e 131 5558 53 I
Sl ol SIS 4 bas Yl
Sl S35 4 Ohe, Ol U Glaiss, 5 (S5 5 500
G sy St U3y o el 030 O T sl i
s w4 oS Ol e ol W31 ) Wl
L oablis gl OblS slapusls 51 (S 5 ol Gm
Slr 8le @ Cond el fhn SRS (SEE
dey o b ls e 1355 5e 534S (V) el Of il
Jad sk e o K 53 0T b olSass 0 x5 L
Sk Gl S iS4 cas GUls ol
Gl ssh 23U cou S Ol Ol andl o
€ G5 2 (VY) saedls Gl e L oS 3L L
ST Ul Al @3l 53 ol s eS| 58
Sl 4 bdlg 0y 5 SASEE Crpe S
ot S g el 3 53 (1) el ead (S e
e b s L8 sdalie 6 bime Lui 25 Jles!
by Al sy » (5Y) 0Les 5 Leuschner s
ghe 5 Sl ale 00,50 od ke sees
S5 4 by Vel (K2 25 H 3 055 S
053 5 g 45 il 51 55 5 A3l o Jls o 131 6 S
w5 o 3 ol S e S, S

A S Ses A
J&". L;’)jjfﬁ Sl gast Gy, 5 S5 i

sgme NSl (S 5 s Sleosas
Olje 55 b Sill boaS (gpmn woodls 3l
5 ol S S et s slaSTy Bl b s S
103 Ol 31 ol 23l 2alS Sy T o (sl
8 bl s bets, (Ko i bl o
5o el Sl walsl g Lade s Wlp e &S AS e
-l ST 0F) 35,5 W1 T oS Ll s s
AF0) ol e G5 4 S oS 5T 5
Clad Oljee (St 15 o R L Geds o) 53
Slids ml a5 3L Il S Sles), o]

e b b gl | Bl glap e DLS 15
DG sk s (Saalispo 5 5 ploand VB 05,8
5700 Y0 lales Gladly i ol 53 M) X e
S VY 5808 5l e C S w el o b V0
5> IS sl a3 05 sl 4 Jles Jles
Jodll oS (Sl bld 4 bl Ol s
Lds Ky Spe wbad o culg s 5 el OLES
Sledd &8 oS S b e 5o DL 4l ply
Sy Shh 00 IS e e 4 (K558
OLES s s 35 58 S5 dshie 5 ohss cla
Sl 31 S O Ol J2als Gl Sast 25 oS sl
3 2l oS S5 aallles s b &S A ol w00
Cillae (1)) €5k 5 () Ol LS 5 (M) 0525
GIBIYO Sl 5 S JSE s rmes 2
e S s s b Shs ple s il
Sk sl gLl i pds SRSl aS clall gl sae
Lfﬁcbd&ﬂg}w‘yfd)b S ol aky
) S 03y S a5 Bl (S 5 05 ok
@B L ek, s sl S Sax L5y s Gl w
Sl e L i Gk Sl o) Sladss
Acer mono  Acer buergerianum Mig. sl 4iS
(V) Ogmy b Kos bS5l o 5 (0F XA)
s Pyrus ussuriensis Maxim Acer ginnala Maxim
(Pistacia atlantica) «- (oY) Prunus davidiana Carr
oyl cde sl Callas (Vo) (P. Khinjuk) S e
Jlesl gt O UsS Olojy 4 oy o Ll lialis
LoaS opl oslite e 5 (Sopep sbkal 5 a0
a by slagal 5 Sl es S5 gbea Sl
Sl Sl rals (Sax 55 4 b s A,
Iy als (S @ sl 55 S sl 5 S e
Llgn S ol 5 S o v 25 .(F9) 55 dal
LBl (S olS Caglie 3 Gw Ol el

Ll o A 5 gt e S (g 31 S (YY)



(LTINS N

2OVl sty 5 VB GU sy s AT 5
i Ol (S 55 I b tlesl s el
5 DUAN G am L &S il SR s )
Al o seen Picea asperata sy, » (") OKes
Slio o daly sdias 0L S O ol Gl
Gl 03 () el (S Jood a5 (55
oS el (S &S sl Ol mlE G
3 ol ons DL & 438 S Of ok (5o
e R Yoo B N R
o FE LS L s oedd el Slads S L
o 518 s ((8) O gl OV)) €l ((F) sz (YY)
AL o gees (00) Populus cathayana Rehd 5 (0+)
Sl (SES S (B S A edalla peme 5
Wl Sl glacdle bis gy bl 258
Ol ) oV (S nsd ladedl oS ey
S bl el by S a1y RS B (PF) Wl
b i 5 e38 ablin O 5ps VO 5 700 e

ol 42313455 o 1, dlg sl Y U Y sy

oaliial 5y 50 o Dl St 3L 4 x5 L S sk
o 65 Sidus 5 s Sl LUl
Foy S B 00 e 5168 68 58 0L OIS e
Sy ISTRTIPE S R R RO SRS e e
S0 01 lp ool c b 1Y had a4 O
Rl @l 3l S e o plaly sy dalE
S5 ol Sl s wut sl OB el 53 Gedo
bl (ol 35S glacke 53 ehsa Loklg s
A e 5 K s CilS e glas s

53,8 esliial 458 pl b Sl wdes sladlg

e 6 OYAY e i 5 S Gl g sl Y
Sl s 5 S s b el S ol il

() 055 TT) e m ST 65 & (555 » edd el
s (00) Populus cathayana Rehd (0+) 4= 415 ot s
3t Sy @l 5e S ab L () Wy
SOl b SMeSy el Sl Ol Ol
ol (a5 L aklie sl (S5l el

s

Ll o 8 daes olad S50 S el s L5 IS
2 GRS Gl B 4 e s L (Pt e ol
S s 3L GRlBlD s kS Ol (SO
Populus cathayana (ss; » (00) O,Sen 5 XU i
2 ol plal Sl s b Js L3k e san ReNd
00) =585 cxts 5 (V) sl 48 & s,y
Skl cle g 4 Wl e el cpl sl Cdllas
G Jloed 31 65 o3 b s )ls glaosS, oSGl
Jois S s Sl Kos 525 0T 4 pslie (o050
(FY) spd e oWl 08 ol s Si 5 dws D
A edalied Ly IS Olse 53 (Sobs pme oS e
o S 2 (P) el 5 ol Gs et LS
Gas 2 OV UL 5 o 5 iy N iy
o b S S sk 3l s sean il oS
JEaAS 585 o Sl L s S e ey (S S
ool L ls a3 s, 50 5o (Js (FY) Wl e 2alS
Uil S S (Sl ek @ s IS Ol e
b bbs IS o 5 5 e STy 3T cdled Ol e
s S

S i wndo (Sl S et slis S
S dshe 5e3S sl O dshe lsee ol
S b bl S el 5 S 35 o
ooy Al g ol W AS e bl
b

(AE b i e AYAD G alblh Ll )

o2 VIV L6 s ply o8I ol L)



(LTINS N

S JLSis Lo OYAY s Gl Sl 5 g Gl
Gl 5 anl Gl JlSax ooty Ol oy asiS
GRS esler s w3 O ale Cunde Gy Ui
ool AVl g e les ey OVl 4 seme
NVOA Ol 5 Xdsl WV Ol ) S ams Oliaaasite
Shlasl ol 5 S ol galal,y (aa ) IYVA L eslpde
o2 YO cdge L plol ol

S5 elS s S ol daly (aex5) MYVA L wolsle
oo VI (gie cgia

b e dsl Ol e (Gl S ple O (ol esl e
B) Ct“’ 2ol Ol el ey NTAQ § s
Wlisgy nal iy igse adllas (g3usliS ol G las
ATD-AVO (VY (S 5 Ol w85y, wais

o BLI AT (ladlsd 5 O e oY o (ol
5 st sL2E 5l e g S el 5 Ol ol (6l g
(Pistscia atlantica) >, ey il glacsl
Ol (A Snsd o UAS fress SV 4 same
YVA amio 53

SlaslSa (aar 5) ITVA g Glials gsdge 5 0 (IS
iils whlazl OlS 5o s gl i 4 Caplis
o2 PPV e cdgde wpn b

pole Slidew s bl slais, ATV Ll
b e 5 (530S p ke oK (b b 5 (555505
e YM Olg OB S

Sl S Slg b alabd MYl
S 5 (Pistacia atlantica) <. obss L o sen
sladlg iy el o o3l ol s (P Khinjuk)
e 22 G (6,8 ey ((SKix A5 Cod
oo VP cuﬂ)»%;g@nsdgﬁwﬁjﬂb
3B cr (G S S (e Ol
oo Ol S 5 I OYAY e sluca 5 alo
poe dlme B i S g5y, s Sl A
AAT=AVE O Ol ol ol

GO 6 oy p SEF A5 P s ITAY LG peile
e eaSils (M i) wlis S wbobl (e sz IS
o2 WV OIS Bl ek

-\Y

-\A

Y.

-

—YY

23- Arias-Aguilar, D., J.C, Calvo-Alvarado, and A,
Dohrenbusch, 2007. Calibration of LAI- 2000 to
estimate leaf area index and assessment of its
relationship with stand productivity in six native

(O] ool s 5 alma) Jalcf St

ONF ol 5 S pyle aloms 55 035 Opus Ol slo
AT -0

D55 aamlie ATAY L o slew 5 1.0 adles 0 el
S slampl cdls 5 oy Ol Slpis ol oS
. (Olea Europaea L.) o5 o3, 4w L3 0Ol4S]
APVAOF (VY Ol el s

e 1 Ol AYAY o o ) s 5 o oS
Shslans e 5 S0 5 g M5 glealy oS
W S e pses Sl M slaantns 5 Ok
o2 VYO Ol

Olal Glaemst s 5 Okt K MYV -2
e A0 o oy oKl ol izl

SVsls 5 O s gl NYAL L el 5 & (sl
a5l s S ey CsS e
TYTYYY OV (3008 mboo 5 pske) SLeb ol
-3l A s LS (S5 (e 5) TG g lr
oo YA Ol ‘pgljfw

Olsds Ll s s LS (5 p5d ITVY 2 Old caS>
02 YOV (s e oKl ol Li

St 5 S AYAY LSS s e g 1O ok
oS Ol o Sl 5 0T @ s ol ma g
i ey e (Pimpinella anisum L)) o,i
AYA-AYR A(O)YY Ol

b () I e (SaS s o e
Agie AL sl oLz > ol S
o2 YAY i

Fldes o e g e bl wo il Allo
o islske O s sl o dls J g g W&
SSi A5 3 aglia ATAF L Oldew 5 0 (S el s
2 Lol 5 slaeSt 8 GlaeST (e oS
Anthemis s, <ol 5 38 €ab ciliis o sladi yas
05 <ot Tripleurospermum servanes , tinctoria
ATA=VYE 2 DVA Ol ! i S5 oo Ol ke il
Sl (bl IYAY O Gl 5 S QST (g el

oo Y o el

e

-V

-A

and introduced tree species in Costa Rica,
Forest Ecology and Management, 247: 185-193.
24- Arnon, AN, 1967. Method of chlorophyll

measurements in plants, Agronomy Journal,
112-121.

23:



(LTINS N

25- Bargali, K, and A, Tewari, 2004. Growth and
water relation parameters in drought-stress
Coriaria Nepalensi sseedling, Journal of Arid
Environment, 58:505-512.

Blokhina, O., E, Virolainen, and K.V,
Fagerstedt, 2003. Antioxidants, oxidative
damage and oxygen deprivation stress: a review,
Annals of botany, 91(2): 179-194.

Boot, R.G.A, 1989. The significance of size and
morphology of root systems for nutrient
acquisition and competition, In Causes and
Consequences of Variation in Growth Rate and
Productivity of Higher Plants. Eds, H Lambers
M L Cambridge H Konings and T L Pons, SPB
Academic  Publishing, The Hague, the
Netherlands, 299-312.

28-  Browicz, K, 1982. Chorology of trees and
shrubs in South-West Asia and adjacent regions,
Vol. One, 89 p.

Bsoul, E, and R, Hilaire, 2006. Bigtooth Maples
Exposed to Asynchronous Cyclic Irrigation
Show Provenance Differences in Drought
Adaptation Mechanisms, Journal of the
American Society for Horticultural Science,
131: 459-468.

Castillo, F.J, 1986. Extracellular peroxidases as
markers of stress? In: Greppin H, Penel C,
Gaspar T, eds. Molecular and physiological
aspects of plant peroxidases. Geneva: University
of Geneva, 419-426.

Cobb, W.R., R.E, Will., R.F, Daniels, and M.R,
Jacobson, 2008. Aboveground biomass and
nitrogen in four short-rotation woody crop
species growing with different water and
nutrient availabilities, Forest Ecology and
Management Journal, 255 (12): 4032-4039.
Cutini, A., G, Matteucci, and G.S, Mugnozza,
1998. Estimation of leaf area index with the Li-
cor LAl 2000 in deciduous forests, Forest
Ecology and Management, 105: 55-63.

33- Duan, B., Y, Lu., Ch, Lu., O, Junttila, and Ch,
Li, 2005. Physiological responses to drought and
shade in two contrasting Picea asperata
populations, Physiologia Plantarum, 124: 476-
484.

Faroog, M., A, Wahid., N, Kobayashi., D,
Fujita, and S.M.A, Basra, 2009. Plant drought
stress: effects, mechanisms and management, In
Sustainable Agriculture, 153-188.

Ferrat, I.L, and C.J, Lovat, 1999. Relation
between relative water content, Nitrogen pools,
and Growth of phaseolus vulgaris L. and P.
acutifolius, A. Gray during water deficit, Crop
Science, 39: 467-474.

Fort, C., F, Muller., P, Label., A, Granier, and E,
Dreyer, 1998. Stomatal conductance, growth
and root signaling in Betula pendula seedlings

26

27

29

30

31

32

34

35

36

37

38-

40

41

42

43

44

45-

46-

47-

(O ) gl 5 hme)  ALST (slgtn g3y alomas

subjected to partial soil drying, Tree Physiology,
18(11): 769-776.

Garau, A.M., J.H, Lemcoff., C.M, Ghersa, and
C.L, Beadle, 2008. Water stress tolerance in
Eucalyptus globulus Labill. Subsp.Maidenii (F.
Muell). Saplings induced by water restrictions
imposed by weeds, Forest Ecology and
Management, 255: 2811-2819.

Guo, X., W, Guo, Y, Luo, X, Tan, N, Du, and R,
Wang, 2013. Morphological and biomass
characteristic acclimation of trident maple (Acer
buergerianumMig.) in response to light and
water stress, Acta Physiol Plan, 35: 1149-1159.
Hoff, C, and S, Rambal, 2003. An examination
of the interaction between climate, soil and leaf
area index in a Quercus ilex ecosystem, Annals
of Forest Science, 60(2): 153-161.

Hopkins, W.G, 1999. Introduction to plant
physiology, New York, John Wiley, 512 pp.
Leuschner, Ch., K, Backes., D, Hertel.,, F,
Schipka., U, Schmitt.,, O, Terborg, and M,
Runge, 2001. Drought responses at leaf, stem
and fine root levels of competitive Fagus
sylvatica L. and Quercus petraea (Matt.) Liebl,
Trees in dry and wet years, Forest Ecology and
Management, 149(1-3): 33-46.

Luvaha, E., G.W, Netondo, and G, Ouma, 2007.
Physiological responses of mango (Mangifera
Indica) rootstock seedling to water stress,
journal of agricultural and biological science,
2: 4-5,

Majumdar, S., S, Ghosh., B.R, Glick., E.B,
Dumbroff, 1991. Activities of chlorophyllase,
phosphoenolpyruvate carboxylase and ribulose-
1,5- bisphosphate carboxylase in the primary
leaves of soybean during senescence and
drought, Physiologia Plantarum, 81: 473-480.
Quero, J.L., R, Villar, T, Marafién, and R,
Zamora, 2006. Interactions of drought and shade
effects on seedlings of four Quercus species:
physiological and structural leaf responses, New
Phytologist, 170: 819-834.

Reddy, A.R., K.YV, Claitanya, and M,
Vivekanadan, 2004. Drought induced responses
of photosynthesis and antioxidant metabolism |
higher plants, Journal of Plant Physiology, 161:
1189-1202.

Rose, R., W.C, Carlson., and P, Morgan, 1990.
The target seedling concept: 1-8. In: Combined
meeting of the Western Forest Nursery
Associations. Eds., Rose, R., Cambell, S.J., and
Landis, T.D., Proc. USDA For.Serv. Rocky
Mtn. Forest and Range Expt. Sta. Fort
Collins.CO. Gen. Tech. Rep. RM-200: 286 p.
Shao, G., D.R. Young, J.H. Porter, and B.P.
Hayden. 1998. An integration of remote sensing
and GIS to examine the responses of shrub
thicket distributions to shoreline changes on



(LTINS N

48-

49-

51-

52-

53

54-

Virginia barrier islands. Journal of Coastal
Research, 14: 299-307.

Shibairo, S.I., M.K, Upadhyaya, and P.M.A,
Toivonen, 1998. Influence of preharvest water
stress on postharvest moisture loss of carrot
(Daucus carota L.), Journal of Horticultural
Science and Biotechnology, 73: 347-352.

Sinha, S., U.N, Rai., K, Bhatt., K, Pandey, and
A.K, Gupta, 2005. Fly-ash-induced oxidative
stress and tolerance in Prosopis juliflora L.
grown on different amended substrates,
Environmental monitoring and assessment,
102(1-3): 447-457.

Wang, L.F, 2014. Physiological and molecular
responses to drought stress in rubber tree (Hevea
brasiliensis Muell. Arg.), Plant Physiology and
Biochemistry, 1-22.

Wang, P, 2007. Measurements and simulation of
forest leaf area index and net primary
productivity in Northern China, Journal of
Environmental management, 85: 607-615.
Wang, Q., zZh, Sun, and Y, Zhang, 2003.
Adaptive responses of Acer ginnala, Pyrus
ussuriensis and Prunus davidiana seedlings to
soil moisture stress, Journal of Forestry
Research, 14(4): 280-284.

Worthington, K, 1972. Manual of Clinical
Enzyme  Measurements,  Freehold,  NJ:
Worthington Biochemical Corporation. 56 p.
XU. D., B, Duan., B, Wang., B, Hong., T.D, Ho,
and R, WU, 1996. Expression of a late

55-

56-

57-

58-

59-

(O ) gl 5 hme)  ALST (slgtn g3y alomas

embryogenesis abundant protein gene, HVAL,
from barleyconferred tolerance to water deficit
and salt transgenic rice, Plant Physiology, 110:
249-257.

Xu, X., G, Peng., Ch, Wu., H, Korpelainen., Ch,

Li, 2008. Drought inhibits photosynthetic
capacity more in females than in males of
Populus cathayana, Tree Physiology, 28: 1751-
1759.

Yang, Y. Q, Liu, and G.X, Wang, 2011.
Physiological Behaviors of Acer mono under
Drought and Low Light, Russian Journal of
Plant Physiology, 58(3): 531-537.

Yin, Ch., Y, Peng., R, Zang., Y, Zhu., Ch, Li,
2005. Adaptive responses of  Populus
kangdingensis to drought stress, Physiologia
Plantarum, 123: 445-451.

Zhang, Y., C.L, zZhong., Y, Chen., Z, Chen.,
Q.B, Jiang., C, Wu, and K, Pinyopusarerk, 2010.
Improving drought tolerance of Casuarina
equisetifolia seedlings by arbuscular
mycorrhizas under glasshouse conditions, New
Forests, 40: 261-271.

Zhao, Y., D, Aspinall, and L.G, Paleg, 1992.
Protection of membrane integrity in Medicago
saliva L. by glycinebetaine against the effects of
freezing, Journal of Plant Physiolog, 140: 541-
543.



At an o_;\a.\i ARSI (;)1}.11 wu e ) Jalcf LSLC":"A}}:' PGS

Evaluation of Acer cappadocicum Gled seedlings to drought stress
Asgarpour E., Azadfar D. and Saeedi Z.

Faculty of Forest Science, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,
I.R. of Iran

Abstract

Cappadocian maple (Acer cappadocicum Gled) is one of the industrial and important
species of Hyrcanian forests which has a wide distribution. Due to climate changes in
recent decades that rising global warming and drought its consequences and the
ecological and economical value of Cappadocian maple species, it seems to be
necessary to know about resistant adjustment of this species compared with different
levels of drought stress. In order to investigate the effect of drought stress on growth,
leaf morphological and physiological characteristics of the one-year seedlings, an
experiment was designed in a completely randomized design with four levels field
capacity included %2100 field capacity (control), %75 (mild stress), %50 (medium
stress) and %25 (severe stress) which was performed in growth chamber. The results
showed that among the studied characteristics, drought stress had the greatest effect on
physiological characteristics. Intensifying drought stress induces_changes in amount of
Chlorophyll b, peroxidase enzyme, electrolyte leakage and relative water content,
whereas it had no effects on leaf morphological characteristics. Also among
morphological characteristics, drought stress exertion caused to decrease the rate of leaf
water. Based on results of this study and taking silt loam soil texture used, threshold of
response to drought stress could be introduced %50 field capacity in this species.

Key words: Acer cappadocicum Gled, Water requirement, Growth, Morphological and
Physiological characteristics
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