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Table 1. Geographic and climatic characteristics of the studied regions
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Table 2. Analysis variance of peroxidase, ascorbate peroxidase and catalase activity of Fagus
orientalis in four different sites
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**: Significant in one percent error level, ns: Non significant.
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Figure 1. Comparison of mean peroxidase activity of Fagus orientalis in four different sites
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Figure 2. Comparison of mean ascorbate peroxidase activity of Fagus orientalis in four different sites
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Table 3. Analysis of variance of different pigments amount of Fagus orientalis in four different sites

F Sla e Sl a3l ey S S Eaan St ae i
MS df SS Source Trait
3.068" 0.000 3 0.001 220
Stand
Lo a Lé
0.000 56 0.006 Js 8
Error Chlorophyll a
59 0.007 JS
Total
N
0.818™ 0.000 3 0.000 220
Stand
(18 b L
0.000 56 0.003 Js8
Error Chlorophyll b
59 0.003 S
Total
oL
0,507 0.000 3 0.001 e
Stand
o E
0.000 56 0.026 Sk
Error Total chlorophyll
59 0.027 &
Total
N
1.289" 1.257 3 3.770 g
Stand
o BRIty
0.975 56 54.590 =0
Error Carotenoid
59 58.360 £
Total

S gs o ™ e o5 O ez gl 3 Solama -
*: Significant in five percent error level, ": Non significant

] 3 a ab

. 0.04 1 T - b
- = | T
%z = 0.03 I
g 0021
D
hid B e
2 = 0.01 -
A
3 :E O T T T 1
Es) -06

< skl Lo ol LS LVl [USs N Cead

Shafarod Down Kheyrod Up Kheyrod Shastkalate

cilie o855 Sl o (B AL A Jds IS Slie o S0le amlis - Y IS0
Figure 3. Comparison of mean chlorophyll a of Fagus orientalis in four different sites



S sl alize olfing) Sz 5o (S0 ) GI9s 8| Sliogas ow)

pde ol SOl e s Okl by s S
Cled Gls (s 20 Ghle WS s SL
Slcaner o onl 53 5 g Sl SlaS]
sl SV Cobe Ll adSead il
alie mhaw 5 5SSl 5 slast,
5 iman Ky Gble K> 4 oo VIS
b i Lo mhe Sl plisl b alis
SlaaaSt by Sl 5L o it aolanst
Lol 4 Cad VL sy, Pl Camer o
sla iags, (Zarabi et al, 2007) ..i odalis
S el e3ls LI 5 O ey 503 Sao e
Sl sbesl Sl B (S
Sl Sl Glas, GV Wl SlS]
Sl s edd U senss Sl se 5 SIS
G S Ghle glacirer Ko 4 fos
Wuetal, ) cul osgp i Sosb e bl o
L 45 (2013; Tango et al., 2014; Xia et al., 2008
2 Gk @l el e asn ) S
G W Sl S pe sbasS s
bp S i L e 5y Bl bl
s b 458 & ol VL leli)) T L 658
« « (Yinetal, 2009) coul o3y 5ol Slels )l
Gilsw bl ol sl el bl 2 g5, o cu
St el g g b s 5 ed SO
S Sl Ol 05 o JS)sbas (o 2550 bl
Coad dibie 53 Ol 35S dile o 25 Lelss
S Sl o3g Gdma LV 25 e 5 OIS
—0l s (S el SlapslSe (3l o
STy Sl Sl 5 5Ty slan 5T 5 et s
(SHL LS L e Shsan 53 5 ea L oK
5> LOleSI ST Soml mshw Ll sl ol
L i Las 05 B8 e Wl e Gble Koo

P O Serer e mlE
oy mhaw Sl elES1 Glapite 5 ol s Dlio
e slaolCay s, SAL e 5 ol 4
byl 5 sl 6%{;1 on 4 sl ol
| mhas 53 o Sten SHL Ll
e Stean Loz 5 B o 31 3 5ms Aos )
A odaline oo Stean bys e 5l gli,l L
5 Sl o S S Ol B s
e i (Saen Sty Sl Sl
b Jis S ba Lis s ols sy do)s Ol
s Ol e Saees (SaL 5 3808 (S
S sl lis Lol glaad go JUT = (F i)
o3 VB 5 PRIV s ins ps 5 sl sladl
L omlols Sl 51 de)s PV ¢ gemme 55
3 A5 (S s IS aS (g sba S 6w s
b ot (S o e o @ b ls b IS
Sl 5 Sty SlsST 5 gl e b
Jsdor) disls OLES g3 ailse b 1) (Koo o 2
(0

i G kil ey sllaal Lyl o
25 oS 53 Jad 05ST el A 5 Gl
St Ul 5 Jlad O35St Il o Dol
503 ogr QLS 55 LT e sl SIS 2
mo e b 5 i Gl gl 4 ade Ul
—o 3l VLl il e Lge olS Sl 1 s
S 5w pglie OLLS s ils] a1 gl
Coslis 53 gagr SR el OLLS L aslis o
(Tsugane, 1999) s,ls 1, ;S0 s 4 OLLS
D53 Slacgmer o 3l 0L hass cpl b

SLis Cj| 33 QL.qdwaa slaas o > Al 6ok



\ o)w‘Vb‘ﬁowggwgfsols:uLl@s

- able ol s LﬁIrs S el g0 Ol
Al Cllae ol LKl Ll

Uy pde Lo Lol oddl Ll,s w axg

il o8y 5 Sl il Sles s 5 slacd s Slho o O 3oy (Stmmans =Y s
Table 4. Pearson correlation between biochemical traits and climatic characteristics of four different
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Table 5. Principal component analysis of studied traits in four different sites
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Abstract

The aim of this study was to measure the amount of dehydration stress in native trees in the middle of
summer by comparing the three important enzymes response to this stress and photosynthetic
pigments in the studied habitats. In order to carry out this research, four habitats in Guilan,
Mazandaran and Golestan provinces were selected for sampling. From each region, 15 mother trees
were selected. Peroxidase enzymes, catalase and ascorbate peroxidase and chlorophyll pigments
including chlorophyll a, b, total and carotenoids were measured. The results of this study showed that
Fagus populations in all regions had different antioxidant activity at the peak of drought stress in the
middle of summer, so that the population of Shastkalateh with the least rainfall compared to other
areas, had higher levels of peroxidase and ascorbate peroxidase enzymes. Also, all regions of the study
had a different chlorophyll a content, so that the populations of Shastkalateh and then Up land
kheyrood had the lowest chlorophyll content. The correlation results indicate a significant positive
correlation between chlorophyll a and rainfall in the studied areas. Chlorophyll a, peroxidase enzymes
and ascorbate peroxidase were also identified as effective and significant traits in response to drought
stress in the studied areas.
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