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Figure 1. A picture of Rhus coriaria L.
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Table 1. Geographical characteristics of sampling regions of Rhus coriaria L. populations
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Figure 2. Geographical location of sampling regions of Rhus coriaria L. populations
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Table 2. Analysis of variance for 10 morphological traits in Rhus coriaria L. populations

Slas e Sle
Mean of Squares
. s
_ oo Sy ks . Ly ket
s Ak T S0k o TP e A |
_ _ Sy . : G sl s Ay b Ol i C.»L:»
oS Sy ) 5 < el ; df f
- 5l @ e Cm o) Source 0
(mm) (= = X Al T ke e iati
e o) (e (o 55l (e Numb Coll variation
S Great UMDET Dijameter “OMar
Lefaflet Leaflet Loaf Leaf  gmall crown St_ock of  atbreast diameter
width  length %ah length  ~rown diameter height  sprout height (mm)
(mm)  (mm) W'mt (M) diameter (cm) C (mm)
(cm)
slesd
338.33** 2135.91** 97.03** 389.87** 1668.66 9446.95 3878.072** 24.05** 805.85* 1753.14** 4 (G555
Treatment
(Genotype)
10.69 52.22 7.35 5.01 1856  3837.75 3686.15 2.68 259.17 38146 70
Error

M)J&}@JW‘C&«))&)‘J&A%}@'

*and**: Significant at P<0.05, 0.01, respectively. df: degree of freedom.
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Table 3. Mean comparison of studied traits in 5 populations of Rhus coriaria L.
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5 Ol
G381 =l 50)
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19b 126.67% 1953 1553 42.4° 176 47.8° 24.86%® 520 2148 )V:/e;t
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The means with similar letters are not significantly different. HSD: Honestly significant difference.
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Table 4. Descriptive statistic parameters for 10 morphological traits in Rhus coriaria L. populations

(Lo 33) Ol s o Sl Sl Sl liw
CV (%) Maximum Minimum Mean Traits
40 140 25 53.34 o ) ady a3
Collar diameter (mm)
61 100 0 27.72 (o o) g il ks
Diameter at breast height (mm)

52 9 1 3.57 SRR
Number of sprout

37 480 16 201.37 (o 5le) ol &l Cu:)\
Stock height (cm)

35 350 20 183.04 €M) £ S5 s

Great crown diameter (cm)
33 230 30 129.73 o) 26 S5
Small crown diameter (cm)

27 30 11 19.06 Gl S, J b
Leaf length (cm)
Leaf width (cm)

27 79 28 47.28 o) 428 Jsb

Leaflet length (mm)
22 34 13 214 o) 425 2,5

Leaflet width (mm)

K3 Slasiie Sl 53 oy on e am b 53 4 Sl OF gLyl o slis 05,8 G S5 & 5 St st 53 S Blo )
Ll L0l 035 5 665 s el = 5 55 .ol old (6,8 o310 Lol w0l (e VY Ul 53 k) w3 s 5 4k kS s (Blew
23 o d gl gli) 53 i Glaw laal i 55 sl 0l (Sl Al B b opl ply 5 38 kB gils w1 s Lol

sl 0l azb § LS
1: Sumac is a shrubs and it can be seen in sprout group. Its height rarely reaches two or three meters. In measurement of
morphological traits, collar diameter and diameter at breast height (diameter in height of 1.3 m) of main sprout have been

measured. In short shrubs, stock in breast height didn’t have diameter, so collar diameter just measured. In short shrubs,
diameter at breast height is considered equal to 0. CV: Coefficient of variations.
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Table 5. Matrix of correlation coefficients between studied traits in Rhus coriaria L. populations
eSadsk Sees Spdb ob Se s ks b Son ks olal pla ) o
( Y (o sl) (m 5L (o 5 20 5L T s o hen) aiow il Sh3 0 (o) agy b .
A ﬂf_ e e e e ] Number of  Diameter at breast ~Collar diameter Trait
Leaflet length Leaf width Leaf length Small crown Great crown Stock height  sprout height (mm) (mm) rai
(mm) (cm) (cm) diameter (cm) diameter (cm) (cm)
o ko) o ol ko
0.735** Diameter at breast height
(mm)
0114 0125 S 305
Number of sprout
o ko ol el
-0.082 0.633%* 0.448%* (et ol e g8
Stock height (cm)
(e Slo) b S5y Jab
0.415%* 0.124 0.449** 0.480™* Great crown diameter
(cm)
alo) £ S S b
0.571** 0.378** 0.140 0.118 0.265% Small crown diameter
(cm)
- "'.L.»: Z
0.143 0.294* 0.417** 0.047 0.384** 0.242* (el 2 b
Leaf length (cm)
-0.392** -0.005 -0.130 -0.291* -0.102 0.23 -0.117 (Prtle) S 2 o2 2
Leaf width (cm)
: .y
-0.166 0.809** 0.201 0.256* 0.447* -0.202 0.273 0.212 (o) e 2 55
Leaflet length (mm)
X =S >
0.871** -0.044 0.658** 0.249 0.317 0.459** -0.135 0.18 0.094 (o) 252 22

Leaf width (cm)
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Figure 3. Dendrogram derived from cluster analysis based on Ward algorithm in Rhus coriaria L.
populations. The vertical axis (Y) represents the “within cluster sum of squares” or “error sum of

squares” and the horizontal axis (X) represents the names of genotypes.
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Table 6. Distance between clusters based on Mahalanobis statistics (D?)

3 2 1 -
Cluster
0 1
0 4.53 2
0 3.43 2.83 3
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Table 7. Canonical correlation between morphological traits and effective environmental factors

0 el S S Sen

- 1 G_)LQ-\:'
Wilks' Lambda Square of canonical Corrected canonical Canonical
. . : Number

correlation correlation correlation

10.78 0.87 0.92 0.93 1

7.04 0.71 0.82 0.85 2

4.92 0.46 0.6 0.68 3

497 0.39 - 0.63 4

ns and *: not significant, and Significant at p<0.01

, respectively.
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Table 8. The values of canonical correlation coefficients in the first two variables

_ _ _ sl Sl S8 ol s
eSS pane b Cdo  Sheees ’ ? T
. L . S8 ol i ¢
Correlation of trait with canonical - ] ] St slaes 2
variable in other group Canonical Standardized canonical Variable groups
bars coefficients
2 1 2 1 2 1
(= ) 4y has
0.31 0.08 0.36 0.09 0.9 -0.19 ’J‘f_if‘ b
Collar diameter (mm)
(o) dimn ol o o
0.1 0.04 011 043 031 0.22 Diameter at breast
height (mm)
G 35
0.45 013 054 -0.14 045 -0.06 i
Number of sprout
- Sl ol wb pla)
-0.29 0.46 -035 05 -0.45 0.05 (o
Stock height (cm) z
(o) 26 S 83 O
— . | | . O
001 0.16 001 017 0.21 0.03 Great crown diameter 3 %
(cm) =
. - .
-0.12 0.02 -0.15 0.02 -0.02 -0.04 (o j—)_’, g
Small crown diameter
(cm)
e gle) S
0.23 0.86 0.27 0.92 0.93 0.41 (i) S 2 s
Leaf length (cm)
-0.15 -0.51 -0.17 055  -0.03 -0.31 (o fle) S o2
Leaf width (cm)
-0.12 0.79 -014 085  -0.93 0.27 (o) 428 2 b
Leaflet length (mm)
-0.16 0.67 019 072 041 0.17 (Fohe) 25 2 2
Leaflet width (mm)
(m)lijacla.ﬂ)'\ gl m
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Abstract

The aim of this study was to investigate morphological diversity and canonical correlation analysis
between four environmental variables (altitude, slope, latitude, longitude) and 10 plant characteristics
(collar diameter, number of sprouts, diameter at breast height, main stem height, large crown diameter,
small crown diameter, leaf length, leaf width, leaflet length) in sumac (Rhus coriaria L.). Plant
samples were selected from five geographical locations with unique features in two provinces of East
and West Azarbaijan. According to the results of descriptive statistics, the highest coefficients of
variations were observed for diameter at breast height (61%), number of sprouts (52%), collar
diameter (40%) and the lowest one was observed for leaf width (21%). The highest sprout was found
in the plants sampled from Nizhdarreh that can be due to its bad growth conditions. Canonical
correlation analysis revealed that with increasing the amounts of latitude and reducing the amounts of
slope and longitude, the length of leaves increases.

Keywords: Arasbaran forests, Morphological variability, Canonical variables, Environmental
variability, Rhus coriaria L.
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