%C.f/!d]/ﬁjé"»%x
a9 Do 59U g pole SRy} dlone
YYAQ (@ g b)lo.:: c@.\i& -\1>~
www.gau.ac.ir/journals

Lo pw 4 w0 glio 4l 31 (Populus nigra) SIS 4 g8 Alido A awslio

TR3T g9l g Guanie )
WEF e s GousliS psle oSl (g, -L-:J‘wuﬂs‘
U3 b b 5 (53558 ke oK2ls (IS 05 8 sl
AVINYI + oy sl s AUV E il s 4

oS
S 68 ke w4 0splas J6 b Gl aulr ses OIS 1 S
SLlS  cl OloypiS g A, A8 bl S 5l S A el gl I Populus nigra L)
S Lol 3Ll ls s ok e el B s iS5 xS JUls Ol Cilises
SSKE ks glos Sl s b 3l ossa gl 650581 glacsla glhls s, s slaas o
Rl 03 ST 5T g sl I SR e s o pastay Lo 4 pslie (sla)lS
bojs 0325t laos S AT s BLLS 555 Jalse cuimlen S (S Olpsas R
5 oS Il ats 4 S a4l ISy sl 4 aslie Ul anlie g
38 aallas sloiiigns | b ol g e Sl ole 0 Jgb 3 5luSTy olesd s Sl s
S 5 el ssas e 4 Cuslie oUls YL TENT 5 WYY GlanlS oS sls LS
5 WAVY Gl JS cpooman ilanils 1 o)l s s o & Coglie LUl o NG 070

3l |y lin Glo s 42 sl ULy 5L NENY

azadfar.d@gmail.com 43 J yoe

a4



YPAR (F) ol (IY) s K g g (5598 g pole (slapidg sy aloo

Aodlo

T30 ol e 4 ol mebs (Sligy e 51 5 B e 5 5 S S
Ialas OF pslts 5 Loy sy SIbts 5,8 bl plae 5 (S3S) Slallls bl il
Aol aw S g5 5 bsam, LSS g, 53 Gledilasl bele 565 ae adkie 1, S8 sS
3 S sl Al g sl el Gl Ol sla K ples 3550 3 0l (044 (s uls) 3 s
ooy 51 Sl aelsl Sga 5 gas5 b S ol LK S 5 S cu S A,
Ole 31l iy a5 glaai S L 8 K Ll e b Ko ol 3l s o ol 3l oS ol
52 Rl Ul calamdle LU ad ) S oy S sio L0 el G pme L I e Ol 52
S SRalS 3 g5 A ecilnhe mls s OF g 03055, G pman 5 Sosline ol Jal 2
Aol b L;LAJ(;;— 2

o3l 5l g salicales al; dacslad 53 o5, OO 4 13 Olsllay el 5l pss i
035 sl 3y g oy (Kl eay Juls Wl8luz 63, 0 4 oS AL . (Salicasea) oL
4 Jd dume >y 55 1) aews &Mbejzﬁfy RELRER ) RO LSS o eny 5 ST
Lols Sl Jld oS 5 a5 Wil e w58 5 5 w5 T bld 5 das e ol 5
23S cl gla S (L) Populus nigra L. <58 .(VA0A 5B QAT cjl il 5 aSTs)
P 53 03 pl S sy e badilta gy LS s Ao g lide b bl jsba 5 aul LIS
5 Sisdas gble 5 OF b by ehse JS ddy 5 Conl dslize g3 ,5 Pl Lol bl
b Jsbay Ol 3l Gblie s 655 ol A3l il kel Sose 53 osbeted
(44Y (¢ ul2) "’J§d° CiS Gles zlS

0> e OB By b s psie Sa bl moe L) 5 Ol iS5
Foose onl Tl 0l Populus nigra asle sJslae sl S Sa3 g5 S sl Ol
5l A el Sl 5 DU e St 4 98 ol it il s
5 ety bl 53 58 I CUES W ar S L ramen 5 padse pl @ S LY 0 O Ses
e 53 055 ol Glow 4 Caglin o 5 et Gl b OT OAS 4l se Jlaz]

Ll S5 5

Yoo



3131 39915 9 (Gurmw 025

St Cod LS (S5dnsd St Jelbo il bl S ool 0L b
itz G SIS 0t 5l S8 s ST 5 ) ol 50 s e s o
wh S ygo ae) ol g3 gadaie Sla w3l Ol 38 Sl gla i LSS Cg
Fool OLKan 5 o VA48 (o 5 (655, VAT (6,5 S YooY OLKea 5 S5 ) ol
5o S gla L mal 5l 3b Sleds 055 3o slaeas QLS (Y00 (g5 S 5 oLl
SYBIS STy S sSal Gl il bag 5T Jals lssam Slapioms 3l (5w S e
S yuis mss 55 (Y000 LUK 5 5 Supl Sbr) Llosls anw s 1) o, 5 30 gamo 3 denS] g
S 1 53 STy 5 VB U pogs 3enST s s sladenST 5T slags 5T slacJlad 55 b
G Yot Olasl 3l dlabe jsba 48 ol glals 5l .cd 8 513 ) 5,5+ Sabina przewalskii
G el ) Ol 5 (ST U i) 0l 55 s 2alS b a1 cllad s (6,850 Yov0 Jle
Sl s Lals b VUK 5 sty b aSgysba il i Jle s Lea bl 5 (4505
Slap sl Cld b s e S s S3gm 4 Saslie 5 g Oliee O Ol op YL il
T Ohes 5 o3) A ols Laseds Olus] o
o 03le ol 3B S 351 SIS 535 54emST Slag 5T 05,8 51 (EC L1L1X) 5laees| o 5l
(1899 (555,8) LS a s spde My Jobe Ciliie sladnl b plad 5 o 1) £5.5] ol
50l s Jpad 3 O b Sl cons LSS Jlo Cilises Jguad 3 3l ol olad
Joas g3 53 il nl (oS Olpe azn (Vo) Ny )8 5 (6550 ol Ol 5 0T 310>
U w8 Oien 3 0252 Fot O pl8n 55 bl & Caslie bl Sl 5355 Lo
& omed OF 5V Caglie adiasOlis 3l 508 Olien) fomd ol Sl Jod Jilsl 55 OF 288
S ramer (VAT (55,8 Y000 (5555 5 dlsd) ol Jle Ll slabe s 535
Gl sl o 5 i 5 o358 ol Cilises Jgemd 3 e 3ol S &S ol Ol Cilass
x5 oS ol stalive by Joad folsl 53 (Sw) S glad 5 g il 4=l 55 oou 55155
wsliimte 5 6us,S A48 ( sdlo 5 (655,5) il e b VL Cosslie sdiasOlis Lol 5 ke
los Sl & polem LS G Ol w58l ol ool 51O AE dSL Sl 5 11580 oY+ oY

js)bﬁuijjmﬁclow\ﬁﬁ:lﬁﬁj\w\ﬁ (,_,fTu:mA:ff)\Jé oslitul 5,90 Ll 5 e

(RS



YPAR (F) ol (IY) s K g g (5598 g pole (slapidg sy aloo

adlae Lokl 5 b o il oK) LS b Al ol S das e 0L Ol s
O 5 s S ot O 5 SLle) Lls i sl ol s oK slad 55050
S e e S ST sl e sle LA 3l eslinal ragh cpl 5l Gl (Yero

sl b o 0 e slie L5 51 Populus nigra « ;S

W yg; 9 319

Jls GBS o ead i K 3 ame IS 0 Il Jhasn ool el sl
P.nigra. 62.171 [P.nigra. 56.75 (P.nigra. 64.13 [P.nigra. 56.52 (P.nigra. 62.231
saf sl Y kS e Sl YO plinl 4 lS a5l aals Ve sl ay sladiiad 3 5 Ol
aols S 5 5l el 82 5 5i S(gsba e mla Yo spi p il 4 (Kol oS s
wole 5 S St (K ol S Lol OIS Sbr i awsls s S 13 Sl o
S sy 0T L LolS s SISl e s edd o SLE &S s (00 o) oy
St ame Lelse S Gl G g s S L3 L0l (238 5 aals 3 b 5 i 8
L s LS Cle 5 (S5 Jelse Sl B0 do S SRl per 00 bosls s i
s sbcile ey lls IS Slles S el anllas 5550 slaele Jsb js sl Ol i
3 S bl LS ales gl DL Jsboas oY sla0les 53 ol

(51 3 sl a3 YA) g el glaole 53 IS o 5l Al ¥ sl dle Sl (gl ke g
slacigus,l 5 (5,5 sl a3 7)) taiel (31,5 sl a3 1Y) (g3 (61 S sl a3 YY) 0L
Ble gl cand 5l e Sle ) bl w ladsed 5 Obnl slad [ sba (31,5 Sle ax 5 )
St oSl Lo g ol la3l o JUSH 31 g i3 S e ool a4 alolBDL 5 udls
VY ol Jgomn cpl 68 0 b glss (VAAY) szl 5 ol o5 0 S esbas Jolome LY )
sEDTA-NaZ ( SY ool i p S/ (S5 05 YA oSSl bl 0 3 (s 5 0 S
0 Cele YE Sl (il a2ds V0 3l de e ged ol 2 ) qujﬁyg\&g <=J§<>~
4a33 Yo Sdeay 5 ak33 3 e T Cosu b e 5 S ISl s b gles
adllas 438 oslinal 5l 4S5 oS Slllae gl gy Blid Cand S5 LA ek Sla
O55ss Sray Gl sl 0T g b 5y e Sl oSams Sl eslital b o1 S

yo¥



3131 39915 9 (Gurmw 025

J5 deal e SIky oas & 39e 355855800 3l eslinal b 5T 4S asdllas 5 (VAVY (058055 5)
b odoss VY el b STk J5 s SeST il oy opl 03 235 s 58Sl
Lol 5b e Vere e 53 w5 0 SY 5 e p S Y el ST e ST Ll pH=A
358 A s o el Ve S Aok s el T (S Ol o 85 13
CS o Sslie gbals e b S50 055 5 BLos L Ol plal s SIgMA Jde (63 50
e 3Ll 4 SV o /Y St 05l 1 1S e 5Tl gl S sk G e S s
doslie SaS 4y ol sty s (V49 (655,5) s S eslinal do 3 ¥ ST O 5 i 3o
5 4SS 8w Glaaglie 5 F 0sa3l S 4 o5 laesls aglin 5 ou 5l 5l sl S

Cou g W
sls Ol s ge glaole 3 IS 0 SISt oS Cdled (bl 5IUT 1 sdel s =l
Sl KA L OUVe S Sl e w aplS ads s il slaele 53 T ol il oS
emwu@,ggﬁwyduaﬁd,)ﬁﬁﬂw\&wg\ﬁ@@u.(\ Jsd) 315 (gyls e
oSle anslis Kos g 3100488 (Sl 5 (555, 9448 (g5,8) el Cllae ol KL 50
e OIS eles 3 313 0L STl 0 el Sl eslinal b e glasle s STy o 5T o Jlas
3 0L w3l cpl wlale Sl pis JS gy s () JKE) 315 35 (13 sme DM Lol
I ol sladiial 5 olaabT 3 ol 53l o 53 6lols 5 e alie o JS 5 5w 53 Ol ks ool &S
AS ol O3 plete sdasOlis aS 5 1y s g sledianl j baas LA058 S WYNVY S 5550 5
5o oo s e bslels ba S sy, alin Olidss (o —) ISK8) Cnl Lapls Lo 4 cod
3¢ atld Gl Sty Bl Ol Sl Lo b s 4 Ol ool esls 0L
Sl Ol 3 oS Glaly a s dule e oS lame (slop b ablie s 1y 3V glacalie
5 Goldlsd 848 (655 5) Sl edge S ) S5 e Caslie LEL Ll (5 e
OB e Bl Ol sledidanl 2l Sy 31 Ay OVOY IS 5550 3 ciaman (Y000 (5558

(o =) JIS0) sl g Jad Llsl 5o dliews Coslin il bl oS 5 bi= Sy oS axils

Yoy



YPAR (F) ol (IY) s K g g (5598 g pole (slapidg sy aloo

Laxlas 3y ‘5‘.&5‘.0):&.150 3!@5&&;4& d"'ﬂf)b 4;_}",3—\ J}J}

&l o Fob Sl & Gl ey Slagye [Eaad e s
oA Ve /YE ¢ /440 P.n.62.231 jlu.sl, ol
Ny \D A% Lo
Ve JAYY Js
oavye® £/1Y0 oY ¢ ARL P.n.56.52 jli.sl, s
VAR D +/+70 Lo
V¢ AL J
el ®E \V/08Y /70 ¢ AR P.n.64.13 jl.sl, s
VAR D o/ EA Lo
V¢ VAL J
g Y/VYo AL ‘ ARy P.n.56.75 jli.sl, s
o/ Ve o/+41 Uast
Ve AN Js
oaex® Vo/vAA /Y ¢ JYEA P.n.62.171 jli.sl, s
VAR D AN Lo
Ve ¥ Js

.led'.uﬁéns Ao ys 40 CSE»—/J) O3 J‘JL;JJ% Lo ys 44 CSE»—/J) O3 led'.uem

S alie oley g et 3 IS S SISty w5l Cdld A4S 5 eSSl s

sl 5o Ll (Y Jadr 5 Y JS8) il S3p i al el dals (apls s 5 ess
3wl Lol jen 45 o3 a3l S Ae VAT 5 WYY LIS os s slS] (,,"J-;T Prgamey
Ol s a5 Ll 31L(Y Jsdr 5 Y SKE5) Al o ol e Ko slad 55050 adlaie 55 i Lol
bl 5 (Yo 55,8 5 3slsD) wnils oS alaly (ST diy G550 b w3l pl oS e
5 Sbl) Kol St &I Ol il 3 S lad 5Sge adlaie 3 Ll sladil
Sty Lol IS 53 a5 55l e (6, Same (Y000 O 5 o s S Vv d O

gl ply Kles S ool e glacea 05 S vgﬁg@fijasﬁ B gte 1y 5t Ady (65

V&



3131 39915 9 (Gurmw 025

(g =7 5 =Y JS2) il o Lo olS a5l Seslie sl hlsl 5 0l 51l oo & s
35 b ol o 4 Cslie S e e 0L 5o Larix deciduas <8 g5, » Aesy b
(V44T (g5 9) 5,03 LU es5ls !l gbadil 55455 L

LaolS 5t o5 5 en alie LolS 53 T slass 53 STy sl o8 i alie
o] 53 Wl (Y st 5 Y JS08) s S (glad 58050 adlaie 3 Lk ol sl dald
SN 5z =) Gl e oS ad 51 Sk WAV 5 UENY IS s ! oS ol
0 Sl Gl 4 Culie w1 o &S S slad S50 adlaie 3 o Slalil j5eb L
el Oliny Joad 53 Sauds Glabe s 0ds S35 OIS 55 SVL Coglie U fe 3l e ol pan
s 50 S a5 S e e Sd S o) o adlas b Qi sl 5 55,8 zb
OLs 5 o) bl o Aol 1) baal gl & Canglin 53 S slad S pe ailate glatil
LYo osly sute 9 6o, YooY (o3l e 5 555,544 (5,5, Ve

O35 wlie by sleciigus)l o axdllas 5550 ol OJ_J}T): V'Uj ol oS Cdls Olalls
Aol (Y dads 5 ) K8 558 e sdalie sbedinl 4 Gl S oS syl s ST s
(Sos,S Naat LQ\)L{;..AJ6));)w\ﬂ”@f})uﬂgqu@)wwomwm
s Olsee OVOY IS 3 L oS ol Jb s ol 5 (08AE AL SLe 5 158G 444
Gad S adlaie 53 geo 3l GLALL 5 e Gls 5 el S 5w elediid Sl 5lasnsST
s el Glo w4 IS ol (YL e slis KL gaome 53 &S (2 =) I8 Ll o S
.:.sjf&aA#pj.?aJ.g.JuTw\él)lag}bbﬁ@.ilsd\ﬁ)uﬁo)@

laal 8L 3 St glesd sy LS VL DI 51 0L s cpl mls IS, sbe
1448 (5)5,5) Mk e bl S8 5 plabis 4 8B IS a3 55505 g0 Slo s 4 polie

(\C\/\i (.lSL\NL;LsN) \)\JKSL} AKINY LQ\)&AAJ o 144y LLSJ‘}JS 144¢ LQ‘)KAAJ 6));



YFAR (F) ol VY) s U 9 g2 (559U 9 pole (s yingsy dloxo

0 -
R 3} ot
B) :
o a v
A a o
2y 3
4 ab
3N b 3 o
3 b ) b
BEE oul ©s Lol gl BEE
<
"o - e
a
3 s A 3} V/E A
a o 4 2 o
D b - oY 4
P oo
. c IS
3 o4 3 o
2 c ) b
.
SRS ol © At g SH A
>
o -

Obej Al 5o s

SRS

R Ll

a
a
ab
b
uu < Ll S dy)
i
a
ab ab
b
R <> Ll Clgadsl
cC

[RINEY|

i ) B ol g s 51 andllan 350 IS 0 51481 e T (a8 Cdlab il Al Y IS8

P.nigra.62.231 -4l
P.nigra.56.52 -
P.nigra.64.13 -z

P.nigra.56.75 -»
P.nigra.62.171 -.



3131 39915 9 (Gurmw 025

Ardlas 3550 00 0 53 PNIGra 0 S 51amS T 5T (o8 Clad S8k (slaavglia Y Jux

ks Sl 058 olod
fg /OYA G2 N 62.231 \
fg Y G es) N 56.52 \
fg oYY Gseres) N 64.13 s
g oA Ges) N56.75 ¢
fg Dt Gsed) N 62,171 o
cdef /\VA (oLh N 62.231 1
cdefg AR (oL N 56.52 %
cde ALY (oLh N 64.13 A
cdefg JATA (oL N 56.75 q
fg A (3Lh N 62.171 Ve
fg /Y () N 62.231 1
efg o/roY (s> N 56.52 VY
defg +/+41 (s> N 64.13 Y
efg g (s> N 56.75 Ve
efg O EA (s>) N 62.171 Yo
cd XYY (xauh) N 62.231 1
cd YAV (xaul) N 56.52 Y
a VA (i) N 64.13 A
bed YLV (xaul) N 56.75 14
ab Yiad (1asl) N 62,171 \B
cdefg Ve (Ciges,) N 62.231 AR
bc YOV (cigms,) N 56.52 YY
cdefg JVEY (iges,) N 64.13 A\
cdefg Yo (cigms,) N 56.75 \3
cdefg Ve (Ciges,N N 62,171 Yo




YPAR (F) ol (IY) s K g g (5598 g pole (slapidg sy aloo

Voo o \ g
A A Ay A
R = >N - — =
3 v o 3 IO
- —— L = - _— | |
Yo _—= = Y. 4 -_e= =
N T T T T T . T T T T T
oRAE ol s il gl oS Ul G Ll i)l
o <l
Yoo o Voo o
Av o Av
2 v 2 — =
3, 1] -
— — = _— _— -— —— = -
A — —] - —_ Yo 4 — — = —
T T T T 1 T T T T
BTN vu «©> Ldwl Cligusyl DR QL,T &2 Lisl g
>
c
Yor o
A 4
a o
3 -
s o
| — — L]
Yo o — — — —_—
T T T T 1
A vu «©> Ll Cdegsy
L]

olouigs )l U olo) g 5 5l andllae 5,90 (IS 0 SIS sas 51550 (681 -Y I3
P.nigra.62.231 -3
P.nigra.56.52 -
P.nigra.64.13—c
P.nigra.56.75 -»
P.nigra.62.171 -.

(s o0 SLES ), J5 <8 o Jgb IS 51 ail S > )3 (65 308 5 gom)

VoA



3131 39915 9 (Gurmw 025

&l

1.Assadi, F., Mirzai-Nadushan, H., Modirrahmati, A.R. and Naderi-shahab, M.
2005. ldentification of Poplar clones using morphological markers. Iranian J.
Forest and Poplar Res. 12: 2. 267-300.

2.Azadfar, D. and Korori, S.A.A. 2004. Study of peroxidase and alpha-amylase
activities in different growth stage of beech (Fagus orientalis Lipsky).
Pajouhesh and Sazandegi, 61: 25-36. (In Persian)

3.Chakraborty, U. and Tongden, C. 2005. Evaluation of heat acclimation and
salicylic acid treatments as potent inducers of thermotolerance in Cicer
arietinum L. Current Science, 89: 2. 384-3809.

4.Chen, Y., Zhang, M. and An, L. 2006. The relation between seasonal changes in
anti-oxidative system and freezing tolerance in the leaves of evergreen woody
plants of Sabina. South African J. Bot. 72: 272-279.

5.Christiernin, M., Ohlsson, A., Berglund, T. and Henriksson. G. 2005. Lignin
isolated from primary walls of hybrid aspen cell cultures indicates significant
difference in lignin structure between primary and secondary cell wall. Plant
Physiology and Biochemistry, 43: 777-785.

6.Dickman, D. and Stuart, K. 1983. The culture of poplars in Eastern North
America, USA. Michigan State University Press, 168p.

7.Ebermann, R. and Stich, K. 1982. Peroxidase and Amylase isoenzymes in the
sapwood and heartwood of trees. Phytochem, 21: 2401-2402.

8.International Poplar Commission. 1958. Poplars in Forestry and Land Use. FAQ,
511p.

9.Korori, S.A.A. 1993. Seasonal alteration of peroxidase enzyme and isoenzyme in
Larix decidue and its role in trees resistance to chilling and ripening. Pajouhesh
and Sazandegi, 20: 14-16. (In Persian)

10.Korori, S.A.A. 1999. Investigation on responses of Forest trees enzymes to
alteration of environmental factors. Research Institute of Forests and
Rangelands Press, 333p.

11.Korori, S.A.A. and Matinizade, M. 2002. Investigation of enzyme response in
different organs to different temperature treatments. Pajouhesh and Sazandegi,
55: 10-13.

12.Korori, S.A.A. and Moragebi, F. 2002. Alteration of Peroxidase and Amylase in
summer and winter cutting in Picea genus from Pinaceae. Pajouhesh and
Sazandegi, 28: 64-68.

13.Korori, S.A.A., Pichorner, H. and Ebermann, R. 1994. Seasonal alteration of
Peroxidase and Catalase isoenzyme in branchs and seeds of three different
species of larix, Phyton, 32: 307-313.

14.Korori, S.A/A. and Salehi, P. 1994. Seasonal and temperature alteration of
peroxidase and amylase enzymes in Picea abies. Pajouhesh and Sazandegi,
24: 56-59. (In Persian)

Y4



YPAR (F) ol (IY) s K g g (5598 g pole (slapidg sy aloo

15.Monerri, C. and Guardiola, J. 2001. Peroxidase activity and isoenzyme profile
in buds and leaves in relation to flowering in satsuma mandarin (Cirtus unshiu).
Scientia Horticul turae, 90: 1-2. 34-56.

16.Nakagawara, Sh. and Sagisaka, Sh. 1984. Increase in Enzyme Activity Related
to Ascorbate Metabolism during Cold Acclimation in Poplar Twigs. Plant and
Physiology, 25: 6. 899.

17.Parhizkar, P., Ali Ahmad Korori, S. and Moraghebi, F. 2002. Peroxidase and
enzyme in order to lookoing for resistan in dividuals. Pajouhesh & Sazandegi,
56&57: 44-47.

18.Sasaki, Sh., Nishida, T., Tsutsumi, Y. and Kondo, R. 2004. Lignin
dehydrogenative polymerization mechanism: a poplar cell wall peroxidase
directly oxidizes polymer lignin and produces in vitro dehydrogenative polymer
rich in B-O-4 linkage. FEBS Letters, 562: 197-201.

19.Worthington, K. 2010. Enzymes related biochemicals Manual. Worthington
Biochemical Corrporation, Pp: 360-364.

20.Ziabari, F. 1992. Genetic resources and preservation of fast-growing Populus
species in Iran. Pajouhesh and Sazandegi, 16: 28-31. (In Persian)

21.Zolfagari, R. and Korori, A.A.S. 2005, Changes in the activity of Amylase,
Peroxidase and Catalase in Beech during dormancy and growth. Acta Biologica
Hungerica, 56: 3-4. 305-311.

ALK



Sciances and Natural Resources

J. of Wood & Forest Science and Technology, Vol. 17(3), 2010
www.gau.ac.ir/journals

Comparison among Different Clones of Populus nigra in
Aspect of Cold Resistance

Z. Saeedi' and *D. Azadfar?

'M.Sc. of Forestry, Gorgan University of Agricultural Sciences and Natural Resources,
?Assistant Prof., Dept. of Forestry, Gorgan University of Agricultural Sciences and
Natural Resources
Received: Oct., 6, 2007; Accepted: Feb., 29, 2008

Abstract

Increasing of wood demand is currently one of the most important problems in
our society. Different clones of Populus nigra from salicacea as a native fast-
growing species have a good potential for planting in wide scale. But because of
the ecological differences in the field, especially. Temperature alterations,
segregation of the cold resistant clones in relation to in seedling stage
establishment is very important. Peroxidase enzyme as one of the most sensitive
physiological factors to environmental stresses, especially low temperature was
used to compare the ability of cold resistance of five clones of this species.
Quantitative and qualitative activities of this biochemical marker (POD) were
studied during five months from September till May. The result indicated that P.
nigra 62.231 and 64.13 clones had the best ability of early autumn cold resistance
and P. nigra 56.52 clone had the best ability of late spring cold resistance. Also, P.
nigra 62.171 and 64.13 clones the best winter cold resistance.
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