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Figure 1. A sample of isozyme patterns of different tissues for trees No. 1 and 3 in different maintenance conditions [refrigerator
(X?, freezer (Y) and nitrogen liquid (Z)]. O, (one-year old branch of tree No. 1), Os Sone-year old branch of tree No. 3), T; (two-year
old branch of tree No. 1), D, (trunk bark of tree No. 1), D; (trunk bark of tree No. 3), L; (leaf of tree No. 1), L (leaf of tree No. 3).
Isozyme bands (Nos. 1-11) were indicated on the right of the figure.
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Table 1. Comparing of the tissue types and maintenance conditions in terms of peroxidase band isozyme positions.

o b loolS,ls 1o ys sl sloelSols Sas
5 b )35 L'jlmgi[? 45:»' . ,"me );‘B )(g) :,;,» ); ,Q " 3l joebs (claolSols SRS Cundg sy pdyg0 bl
cdl gy o
of 5 Ve eA N SN = Al L3
) of 5 W eV & Ft Al asls
£ s AV E ¥ &l G5eys Al L3
of 5 Wea Vs F Jlsy Algs asls
o) of 5 AgA N & XD 23 Alogs 4l
i) o AN S &lo B9y Algs asls
AY A Vsl AS DX NN Jls 45 Cusgy
v £¥ v Ve g FDF XY It 45 Cusgy
¥ v Ve gF KXY &lo gy &5 Cowgy
vy A NWole QX SF XA Jlxso Sy
Y of 5 AgA N & XF D 3C Sy
vy A Wole AV EFN alo ey Sy

39345V ladiged )3 1L 50l (sloolSols IS dlaws t & g il e cilizee (slaal (sloodly auly Jools mli : Ll

Olysa 57 F A ojlad glasil )5 (Byre ()l
W5 glols bedl aen ol Syide eslienl b
gzl B Glsiea ¥ o5 ¥ ojled (sl Grizes
) BAD (Syre Sy g 4 Cangy sladiged ) polaid]
ol Wlogy o dlucS, clbasls clowiges 55 ol
AlocSy) a8l ladiges S o b poored (LA
2 wgMedy W0 VY 5 Y ojled sladil « Sy g (Allwgd 4
o 1) ¥ ojled 3l ol S sl JsSge ailato
()& Oglite Lulyd g adiges plai )3 ol g 08
035 (Byre cly 5 Glp al eliopl Sb g
EEANEECFRNSY
ST o2 531 (o5 b (o) 2

Bl g oSy Bls « Sy S Cuvgy sladiges sy
w25 (o5 b (5 Cilie (slacunsy ) allugy
STy 9981 3l dm 4l Fe g Ve Slaglej (o lasesTy
2355 6 S0l yagihy Sl oliws gy 19y
o3l oS el Al ) py90 sladiel o gl
A5l ixe /A% Jlais] e )3 agh $o 4 o],
chls cang b GlawSly ol aS el b alie
3350 Sdigad (3 5 oSy w3l (oS Culled o 5V
aBls g dlugy adls Sy cdl s ol jl g owyp
Oszen 8515 gan cbbagy e Ay
2 odd 6 )S sladige ) il (oS Clld 5V
b3 38 9 mle O ladige )3 e 5 Jbu
Elllae plool gl wollas bl pols adlas 5 .5
SIS bl cpye el ) edy ol > o]
sxSojlas e 8l pycwlie y (alS (ladge
oy bl 285 3 Gseil 3y90 e
o Y°C by caS g o foemme)y wlbpldl
WloSy adls) @l gladl glaSs gy bl
ool Sl i HRb S 4 (Cusgy 5 Sy callsgd
2 el ly (gle 5ay 9 508) baulyd 03 4 s
yo 855 53 (omlignl Sl gwyn 3 daly res

2L S8l (o i S

P euypdyee b ke sledsel w@lspe ol jo
D dwglie s L Gl IS slacansy
s 205 Cope Josu 3 0ad IS gladige ol
Cumdy e Bl ke sl @IS ilys ol
9 028) SIRS cwnsy plo bl 035 Cgusme
1ncdl, den (sl S e ot plSn ale oy
SRS (Candg (npmlio L) caslie Candg olgiea
Jbsu ) i (S sladises e I Lais aslis
3 1l ealion] sl job colls oy o i
Pl g Sy slrdised 2 umw @l Cong sladiges
A5 Gy 5 508 50 oMb (IS ladige awlie
3 ol 4y 3 dasil jb ol wops LI
2oy RB ) okl RS ladiges 3)90 LSS
basls 5 Sy lowises o bl b lolSls
W am pg> ) ) g plp S L (dlogs 5 dlucs)
Chdioes duwlio j azib B AT Cawgy sladiges
doyd Blil Sy sladiges le (59 53 08 6)I S
2 AT Cawvgy sdiged (Jol 4 j0 il jeel oKl
Llod ol 51 (Alogs 5 dlocsy) a3ls sladigad 5 pgd 45,
Cumdy dw 53 (Mysba WS 5 pow as);
sy o yiaS (Wlogd 5 locSy) a5l (sladiges ¢ s)1aSs
(\ Jab) 0l uoLa.ol .)P LY l) Ls"il)ﬁ)j L;Lh.hl; )}Q‘.‘o
]a.a.\:?m l) A5 Cuwyy X Pl}ul le.tbu,w))) u»lwl » kY]
or Sl S8l e lisa ghep Ve ab b
9 Sp iy 48l ol e D (Bpme olionl £g8
() Jgiz) 18,5 )1)8 pgws 9 po> (sloas)

Slawslio (S yio g wolad] sl b bld |l
oilionl 8L plgieds 0 o)led 1L A5 plogl lacdly o
blus dw ya j0) A5 Cug bdiges »  aoladl


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.5.2.0
https://ifej.sanru.ac.ir/article-1-182-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1394.3.5.2.0 ]

A1

gleri (S8 g5 eerp > (TVIANV) s
b o ol o&iyg, & > (Quercus castaneifolia)
5 gy gy 5l WlocS, 6l cbedl adls
bulgl (gly) <8 oy plyedr Aoy L Sy
Sy Sladiges Luly (pen )3 (T0) 48 (Syme (oo Jua
STy w3l adlles 4ly (P. euphratica) ony 4o
S 5 oS b il (V) 545 03l s cslio
sdnlie Jid pw Sy g Bl w6l gxe BB o
5 SSE Ulg 5 Sy b dnlio > a5Ls plul 4 05
My QU (SGBF g8 ey 2 2Yb sdeg)S
(a3 5 Bged dnd g Jlonll (F) 292 )13)95
Bl )3 orsl Callad iwe (VY) 45 o Ly Caan] gBlge
OIS Sl Gl Gl (Suis el CoB el
ol Clled o ady) @l oyl cod bl S
STy 05 (F) (ygSaesl (e (Y7) Ob ol )
sbyles cou |y Larix europea cabsee (slaciewd
Called l5ae a8 0l LS zuls D) Ly (oled i
sl )l g Sy ply cpiy LS Sladisel )3 gilunSTy
SilaSly cdld (1) ohlSen 5 )50y adlke
Py e 4 S ol pam )3 syl laal
S8 g ity SuuSy b ool M) laole e
9 S Sy cdld Sl g e (Staren
SbVY Kyebay ol adles o ais snlie a3ls
sk G s saalie wel ST L U5 9y emlisi
B kel 455 sl b galinl Wb glsisa
dan oo ) Syt eilianl sl Glsied elion
olais] ity sl j) ool 5 caalllandygn (slacdl
OU Qliie (Bp W05 (Byme L N> b SH
Spude (Seiy Lide 5l (8Ll Wb b a5 w0l
L el oo )3 e b aome Jolse g 035 acdly
Gt 1y Sb opl jeeb Ko Sy (M) By
@ Zuoly ) olS sneily 4 wglite colSingy jo &bls
L2 b S5 gy (TYNNY) Wl s S35 Jels
Sdnid s ably bl <8l pa > (olais] ul
SeS L b olesa STy wpl 4 cul bay] @olite
Gler Sigdnnd slawald ol 3 bl b
wolion! eyl S yie yiso 1 L(YVYYY) Ll o
b Sad i ) S Sl e cilie clacdly )
Jolb o 5 (YYA) 1l 50 b el oS i
a.\;.:a)dl.j;i _\;19:‘54 J/W.M.o b ol u;l S99
Pz D90 Sl don > Syt glamlign] 1y
ol dalllas 55 Bl 0355y 5 0k slai b dslee
29 S gl kil Sl 5l sl slasl Syl
s & JuSly iyl &S cdld L)sbay 4 5]
b )3 Al (H20p 0uiSay26) glius slopeil
sl Slold s Ll (YFNY) cwl b lius;
Jad 4 2l o ((5858) S g (s]) (is smiligie]
ool slasil ool Mo a3l bgye w5l 45900
Fobar Sy Jpad 53 (alopw sy b ablie sl g0

WAY Gl 5 ke foomy ojlod Tpger Jlo lnl oSSR lidps:

olos b syolaes 5w b sladiges (Cedrus libani)
i (YA) 505 £S5 +F°C slod 1> gy las
usl» (Populus euphratica) oy 45 Sy (sladiges
(V) B35 0,33 +¥°C > Lasljop] (slagXl adllas
Jbd gl e slod &S o L o ol adllas pls
Jese lod 03950 1> i 465 13 STy w3l e
wlod 039a5e ;> laSTy Bl Sosc,leds )l 13
bis Jloj 0y93 S ln 1y 295 cullad ity Jlosy
0395 9 R Lulpd )3) whiee dlbdl (o b g S
dulie )3 (25 dg00e imlignl My wnld le
Oty 45 Cusgy ecilisio L jlez ool slagSl
) ob oladl 0gs o |y oulionl sl jarls doys
ol Wy (8L ek ool W) ggee I oSl
bl el (S5 g en ol 8l el
OSoe S5 nl Al 235 o (B (ol Dy
2Bl Gglite gy paises Juad 5 a5 ulel p ol
clld a8 ol lis (YA) ohSen 5 Guedd dlaly ron
ozl (goaxio (slaygSh 4 alizo Jolpo )3 w3l oyl
acglss Ly dilises clbwisS 5y (St alS &5
» o St S el Gl (K53
slaanld ol p el g (F) 09 cilisee slaplal o
N plsl (S 53 (ol clld alanl o) (Sjglsns
s e Sl 5 o S Jab 4 b
ol ol gy A8 LSS el oo LRISIL ials
ol gy ls o ol lej o oS WSl e 3)lse
550 2 5) 1Sl o3l 085 0 g0 Loy &) Cunglie
oyl )0 oo il (glienST (gla il 4y Cuoglie p
M 292 g STy cdld e daily (qwpp (V) )0
oS ol Ui ol g B S slaaisS ables 5 ST gl
ORIBI A (g2 9 45) 0)93 £y 3 STy ol
55 aliss] calld 5 S 2 Jlos st (1) b
wmpl cdld s IS cads Sy 0wl S
5 EFTA) Gl 0155155 Sl S0 Jguad 3 jhisasSTy
b (aigy slooXl gl ol alizes laciond (8L
& ol 095 B auZgy 6N b Cuond p2 g 0340
(FA) ol olS 5l Cuand o Slgnsed o Bpms
Chond Gyo 55> )3 45 Cawgy g 45Ld diged Vgone
3 UL Cand Gy Sy s 5 S Sl
2 3515 S5 ) S (F) ol (o) i 2051y
gy (gl 4 g b ddld g Al Cungy &S Cal yol oy
Byl sl e eyl Oldlhas car (s pcwlie plul
olej & LSy cal (bl @ gy Glagy Jab & plils
lodiges ol culled 11 g Wsdi o S35 05 5
sl bl el 0 bl o jieS Cavgy 4 Cans Sy
Zelkova ) 3151 4355 5 jlaSTy wopl S el )y
Alwgy adls 9 Sy el Juad 3ol 4o (karpinifolia
G5 Glp S (A) )5 By 8l el
Olesdr dlwS, 4ls (Sorbus torminalis) <L
OIF aSly o3l Sl (ly bl sl


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.5.2.0
https://ifej.sanru.ac.ir/article-1-182-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1394.3.5.2.0 ]

\$ ey sal gy ol Sllllas cas ol o)l aiy bulypd g canlio aLS il Llsel

2 bl e e BB cus ol cdl ) jlawsTy
5N 5 o Sl Sy S5y gyt b S 855
Ui céyd 45 il clacwwd ) wlien] bl
Cllsd g SIS 4 G Cungy (iS50 Egetne)d &S DD
hosj ladbe olise a8 > 4 i (3l
VY) o)l i pd dl o 5 S0y0 lachond Cuow 4 Cuwgy
as ol ol (Pinus sylvestris L.) zIS @65 (wyp
Sy loj) wiby Juad bl 5o STy (oS cullad
Foba Jd @) S e el g (e o5
) cwnl s 1y Jlade oy i (0455 sl Jolu dlasi 308
Cullsd oS il38] Prunus avium «68 )> cayliio jgboay
ol pliadey oloj oAb (52 oy (b STy
olelas)l jd &8ly ol zelgs dalllas )5 .(V0) Cuwl sadodls
Sp il (oS s p ol i el i
N RS- ARV S NEE AN TR
2 STy eyl adlas b il cpan > (FF) cul
el wmpl o8 el 8l Prunus persica 448
(V) 4355 U1 A (o2 oy S 4 ogee )5 gl
Cunl QLS )3 Sl Cliais GaSLE il sy
el 3 £95 )z 9 SWB5 Slmss (ol ol
obe Lol 55 ol adlas (VW) cwl S LS
9 o5 cdld o5 g el olS (Sfglesd slaony
2l 990 cpl amde U 1) Sty @3l (AS
Bl p pegada mpl nl cdld s adlas (35
5 E9i ozed (nle j0 odn] Clidsy gly AU Cuny

Slei oo il ey lacuig alulis 5 (2L))

Sl pg05 s Juab )3 asliz > (e @ 8L 0
ol b sl arligil slasily 9y 00 sl 95 ploxl
Loy 4 polio slaasly cwyp ;0 Bl oyl 0o jalls iy
5l eslazwl L (Fagus orientalis) 8,5 jol) 465 )
3 (FF) conl osials YL ¢ jlunSTy (g 3T cullad
boohujle olingy gy 5o gilesih (SuB5 g9t ()
o pl slnl b g Catignd)l ole )3 (5l paiges
A )15 lawgie 5 (i sl Joee ) e jlaseST
GBS sl Sl Ltls LY 5 LSy culyle (D)
Ol )3 & (g pSdiges Juad & Wi o pSlo (Bui )
eyl (Sgn Sl Ak bap @dS O)je
S5y ©Adhy & sl IS, by cpl ) (wlieil=)
Sl el Bl e (Jad b co0) lagl el
alyl i 0 Logase oy GbSss & ules
V- 5 YL leliy) s o @l ols s J ol sl o
4 og L(W) B Shgy e Verr Byl b o> g
095 » ) ol olgie wsdal )l o ey jpas
2 ol sleplsl 3 slasly wpl a8 s S5 Sk
pol addlae ) pomen ) (yidn clled 3y Jgab
o 45 Canngy €L )3 Sl 5l i (o Clled
ey 4y dlogd g AlucS, 6l Sy slacsl 4
Aol 53 Canlion olS o2 & Cunsl (pl £9d90 ol S
olioeej e bl b ablie ol 1) 553 g5 el
g ajke oolel i g gls 4 bgyyo sl 3l (gjlo b b
ol 8l ()l i Canbie G ol (B)b
AV (o5 eldld W opd Gjge 45 Cwy (Gm

&

1. Abeles, F.B. and C.L. Biles. 1991. Characterization of peroxidases in lignifying peach fruit endocérp.

Plant Physiology, 95: 269-273.

2. Aldaghi, M., H. Rahimian and M. Mohammadi. 2010. Comparison of the phenotyFic serological and

molecular characteristics of Pseudomonas syringae
canker disease of stone fruit trees and leaf blight o

317-336 (In Persian).

PV. syringae s_tralns, the causa

agent of bacterial
cereals. Iranian Journal of Plant Pathology, 45:

Pa
. Ba

. Ali Ahmad Korori, S. 1993. Seasonal alternations of peroxidase enzyme and isoenzyme in Larix

((jeciduas ar)1d its role in tree’s resistance to chilling and ripening. Pajouhesh and Sazandeghi, 20: 14-16
In Persian).

. Ali Ahmad Korori, S. 1999. Survey of the manner of enzymes response in wild trees to environmental

factors changes (Papers collection). Research Institute of Forests and Rangelands Press, 392pp (In
Persian).

. Amani, M., Gh. Ekhlasi, M. Esmaeilnia, M. Hasani, Sh. Yazdani and H. Beheshti. 1996. Preliminary

results of qualitative and quantitative and silvicultural investigations in young plantation of maple
(Acer velutinum Boiss.). Pajouhesh and Sazandeghi, 31: 6-21 (In Persian).

. Anderson, M., K. Tottempudi and R. Cecil. 1995. Changes in isozyme profiles of catalase, peroxidase

and glutathione reductase during acclimation to chilling in mesocotyls of maize seedlings. Plant
Physiology, 109: 1247-1257.

. Azadfar, D., S. Ali Ahmad Korori, G. Haddadchi, M. Akbarynia and G.A. Galali. 2004. Study of

peroxidase and alpha-amylase activities in different growth stages of beech (Fagus orientalis Lipsky).
g)uhesh and Sazandgi, 62: 25-31. o ) o

aei, B., S.Gh.A. Jalali and D. Azadfar. 2012. Investigation of genetic variation in Zelkova
carpinifolia by use of leaf peroxidase isozyme in three lowland habitats in north of Iran. Journal of

Wood and Forest Science and Technology, 19: 121-133.

. Bednorz, L., L. Myczko and P. kosinski. 2004. Isozyme polymorphism ar|1d genetic structure of the
an

population of Sorbus torminalis (L.) Crantz from the Bytyn forest (Po

). Journal of Applied
Genetics, 45: 321-324.


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.5.2.0
https://ifej.sanru.ac.ir/article-1-182-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1394.3.5.2.0 ]

W WAY Gl 5 ke foomy ojlod Tpger Jlo lnl o JSin lidps:

10. Bennett, S.J., M.D. Hayward and D.F. Marshall. 2002. Electrophoretic variation as a measure of
species differentiation between four species of the genus Lolium. Genetic Resources and Crop
Evolution, 49: 59-66.

11. Calagari, M., A. Jafari, M. Tabari and S.M. Hoseini. 2007. Genetical variation on natural populations
of Populus euphratica Oliv. by peroxidase isoenzyme. Iranian Journal of Forest and Poplar Research,
15: 115-122 (In Persian).

12. Citadin, |., M.C.B. Reseira, F. Augustine, F. Herter, A.D. Campos and C.A.P. Silveira. 2000.
Relationship of peroxidase, 6-phosphogluconate dehidrogenase and phosphoglucoisomerase to
endodormancy phase peach. Acta Horticulturag, 562: 451-457. _

13.Calic, S., D.G. Milatovic and G. Nicolic. 2010. Isoenzyme polymorphism of almond genotypes
selected in the region of northern Serbia. Horticultural Science (Prague), 37: 56-61.

14.Conkle, M.T. 1972. Analyzing genetic diversity in conifers, isozyme resolution by starch gel
elector?:phorws. Journal of Applied Genetics, 43: 61-75. _ o o _

15.Dalet, F. and D. Cornu. 1989. Lignification level and peroxidase activity during in vitro rooting of
Prunus avium. Canadian Journal of Botany, 67: 2182-2186.

16. Espahbodi, K. 2005. Inv&stifgami_on of genetic variation and effects of genotype and environment on
establishment and growth of wild service tree seedlings. PhD Thesis, Tarbiat modarres University,
Faculty of Natural Resources, 84 pp (In Persian).

17. Espahbodi, K. and S. Khorankeh. 2013. Effect of sowi n_(];_ date on velvet maple seed germination and
late spring frost damage. Journa of Conservation and Utilization of Natural Resources, 1: 27-44.

18. Espahbodi, K., H. Mirzaiee Nadoushan, M. Tabari, M. Akbarinia and Y. Dehghan Shooraki. 2006.
Genetic variation in leaf and fruits of Sorbustorminalis (L.) crantz. Pajouhesh and Sazandegi, 72: 44-
57 (In Persian).

19. Fagerstedt, K., P. Saranpaa and R. Piispanen. 1998. Peroxidase activity, isoenzymes and histol ogical
|3002|3IZ437IIOH in sapwood and heartwood of scots pine (Pinus sylvestris L.). Journal of Forest Research,

20.Fallah, H., M. Tabari, D. Azadfar and F. Babaie. 2012. Investigation of genetic diversity in
endangered stands of Populus caspica Bornm. of sub-mountain forests in north of Iran. Iranian
Journal of Rangelands and Forests Plant Breeding and Genetic Research, 19: 289-303.

21.Horvath, E., G. Szalai, M. Pul, E. Puldi and T. Janda 2002. Differences between the catalase
isozymes of Maize (Zea mags L.) in respect of inhibition by various phenolic compounds. Acta
Biologica Szegediensis, 46: 33-34.

22.lranmanesh, Y., S. Ali Ahmad Korori, K. Espahbodi and D. Azadfar. 2009. Comparison of qualitative
and quantitative activities of peroxidase in different organs of Sorbus torminalis (L.) Crantz. Iranian
Journal of Rangelands and Forests Plant Breeding and Genetic Research, 17: 154-165 (In Persian).

23.Jaaska, V. 2005. Isozyme variation and phylogenetic relationships in Vicia subgenus Cracca
(Fabcaeae). Annals of Botany, 96: 1085-1096.

24.Janda, T., G. Szdai, K. Rios-Gonzalez, O. Veisz and E. Paldi. 2002. Correlation between frost
tolerance and antioxidative activities in cereals. Acta Biologica Szegediens's, 46: 67-69.

25.Jogaite, V., V. Kleizaite, A. Stapolionyte and D. Bjerketvedt. 2003. Superoxide dismutase
po_Ymorphisms in wild population of Herb Paris (Paris quadrifolia L., Trilliaceae). Ekologija
(Vilnius), 1: 59-62.

26.Karimi, L. and D. Azadfar. 2011. Consideration and comparison of genetic diversity of English yew
species (Taxus baccata L.) by using branch and leaf peroxidase. Iranian Journal of Rangelands and
Forests Plant Breeding and Genetic Research, 18: 227-238 (In Persian).

27.Khorankeh, S. 2004. Determination of diameter growth for maple (Acer velutinum Boiss.) in the
eastern forests of Mazandaran section 2. MSc Thesis, Mazandaran University, Natural Resources
Faculty, 125 pp (In Persian).

28.Kurt, Y., N. Kayaand K. Isik. 2008. Isozyme variation in four natural populations of Cedrus libani A.
Rich. in Turkey. Turkish Journal of A%riculture and Forestry, 32: 137-145.

29.Maddah, S.M., F. Moraghebi, S. Farhangian-Kashani and F. Afdideh. 2015. Study of physiological
response and resistance of the black locust tree (Robinia pseudoacacia L.) air pollution in Tehran.
Journal of Plant Environmental Physiology, 10: 48-56.

30. Marjamaa, K., M. Lehtonen, T. Lundel, M. Toikka, P. Saranpaa and K.V. Fagerstedt. 2003.
Developmental signification and seasonal variation in beta-glycosidase and peroxidase activities in
xylem of Scots pine, Norway spruce and silver birch. Tree Physiology, 23: 977-986.

31.Matinizadeh M., M. Khoshnevis, P. Salehi Shanjani, S. Ali Ahmed Korori, F. Moraghebi, M.
Maghuli, M. Teimuri and M. Jebeli. 1998. Study of genetic segregation of Juniperus polycar pos trees
of Iran using peroxidase and amylase. Pajouhesh and Sazandeghi, 38: 62-65 (In Persian).

32.Neves, V.A. 2002. lonically bound Peroxidase from peach fruit. Brazilian Archives of Biology and
Technology, 45: 7-16.

33. Parhizkar, P., S. Ali Ahmad Korori, F. Moraghebi, M. Teimouri, Y. Torabian and N. Manouchehri.
2009. Seasonal alteration of peroxidase in branch and leaves of Eucalyptus viminalis Labill. Iranian
Journal of Forest and Poplar Research, 16: 368-377.

34.Rasaneh, Y., M.H. Moshtagh Kahnoee and P. Salehi. 2001. Aquantitative and qualitative study of
northern forest. Iranian National Conference of Northern Forest Management and Constant
Development, 55-79 pp (In Persian).

35.Reid, S, S.G. Jddi and K. Espahbodi. 2011. Aninvestigation of genetic variation of (Quercus.
castaneafolia C. A. Mey) in Neka and Noor forest of Mazandaran using peroxidase activities.
Taxonomy and Biosystematics, 2: 11-22.


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.5.2.0
https://ifej.sanru.ac.ir/article-1-182-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1394.3.5.2.0 ]

A ey sal gy ol Sllllas cas ol o)l aiy bl s g canlio LS cdl Glsel

36. Sagheb-Talebi, Kh. 2000. Site demands and Lifestyle of maple (Acer velutinus Boiss) in
Kheiroudkenar forest. Iranian Journal of Forest and Poplar Research, 212: 79-150 gln Persian).

37. gxstgndalios J.G. 1966. Tissue-specific isozyme variations in Maize. The Journal of Heredity, 29: 281-

38. Shams, R., M.H. Assareh, S. Enteshari, M. Matinizadeh and A. Ghamari-Zare. 2011. Comparing the
effect of chilling stress on peroxidase activity in Eucalyptus Seedlings. Iranian Journal of Rangelands
and Forests Plant Breeding and Genetic Research, 19: 304-313 (In Persian).

39. Shamsabadi, F., M. Matinizadeh and T. Najafi. 2013. Quantitative and qualitative changes of
Peroxidase activity in Onobrychis sativa under drought stress conditions. Iranian Journal of Range and
Desert Research, 20: 549-558 (In Persian).

40. Staszak, J., N.E. Grulke, M.J. Marrett and W. Prus Glowacki. 2007. 1sozyme markers associated with
O; tolerance indicate shift in genetic structure of Ponderosa and Jeffrey Pine in Sequoia national park,
California. Environmental Pallution, 149: 366-375.

41.Vdipour Kahrood, H., S. Ali Ahmad Korori, A. Danehkar and A. Shirvani. 2007. Changes in
peroxidase isozymes in Mangrove species (Avicennia marina) after exposure to heavy metals and oil
Eol_lutants Iranian Journal of Biology, 20: 257-268 (In Persian).

42. Zeidler, M. 2000. Electrophoretic analysis of plant isozymes. Biologica, 38: 7-16.

43. Zolfaghari, R., S. Ali Ahmad Korori and V. Etemad. 2005. Changes in the activity of Amylase,
Peroxidase and Catalase in beech (Fagus orientalis Lipsky) during dormancy and growing. Acta
Biologica Hungarica, 56: 305-311.

44. Zolfaghari, R., S. Ali Ahmad Korori and V. Etemad. 2007. Using Peroxidase and Catal ase enzymes
for identification of cold resistant individuals in Iranian beech (Fagus orientalis Lipsky). Iranian
Journal of Natural Resources, 60:67-76 (In Persian).


https://dor.isc.ac/dor/20.1001.1.24237140.1394.3.5.2.0
https://ifej.sanru.ac.ir/article-1-182-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1394.3.5.2.0 ]

Ecology of Iranian Forests Vol. 3, NO. 5, Spring and SUMMEr 2015 .........ccoocueuiuriiininrrereieeeeiesese s sse st 19

Selecting Appropriate Tissue Sample and Optimal M aintenance Conditions for
enzymatic Investigations on Velvet Maple (Acer velutinum Boiss.)

Majid Aldaghi®, Kambiz Espahbodi?, Azam Salimi® and Roghayeh K haksar*

1- Assistant Professor, Plant Protection Department, Agriculture and Natural Resources Research and Education
Center of Mazandaran, AREEO, Sari, IRAN, (Corresponding author: m_aldaghi @yahoo.com)
2- Associated Professor, Natural Resources Department, Agriculture and Natural Resources Research and Education
Center of Mazandaran, AREEO, Sari, IRAN
3 and 4- Associated Professor and Graduated M.Sc., University of Kharazmi, Kargj, IRAN
Received: October 21, 2015 Accepted: November 9, 2016

Abstract

Acer velutinum Boiss. is considered as one of the most important of forest tree. Due to the
abundant polymorphism and high sensitivity to environmental conditions, using the Peroxidase
to study the genetic diversity is very common. The current study aimed to assess the qualitative
and quantitative changes of peroxidase in different maintenance conditions of plant samples and
aso in different vegetative tissues of maple tree. Different tissues (one-year and two-year
branches, trunk bark and leaves) were taken from four maple trees. Samples were conserved in
three different status, refrigerator (+4°C), freezer (-20°C) and nitrogen liquid (-196°C) until the
time of enzyme extraction. Survey of peroxidase qualitative activity showed that 11 isozyme
bands were appeared on acrylamide gels in the sections of heavy- and medium-sized molecules.
Maximum isozyme bands were emerged for the samples stored in refrigerator. For one-year and
two-year old branches, the number of band positions for refrigerator and freezer stored samples
was the same. In terms of number of band stations, samples stored in liquid nitrogen was in the
next category. For leaf samples, the number of band positions for refrigerator and nitrogen
conserved samples was equal and maximum, and the number of bands for freezer stored
samples was in second category. The largest number of bands emerged in bark samples were
related to those which conserved in refrigerator. Among the all samples stored in refrigerator,
maximum quantitative and qualitative activity of peroxidase was related to the trunk bark, |eaf
and eventualy the branches samples, respectively. So, +4°C and trunk bark are the most
suitable condition and tissue, respectively, for enzymatic studies on maple.

Keywords: Maple, Conservation condition, Plant tissue, Peroxidase, Enzymatic study
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