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ABSTRACT

In this study, the growth and flowering characteristics of 10 accessions of Salix aegyptiaca L. grown in the collection
of Kurdistan agricultural research center were assessed. The experiment was run in a randomized complete block
design (RCBD) with three replications. The analysis of variances showed significant differences (P< 0.01) among
accessions for characteristics such as tree height, collar diameter, catkin length, catkin length/width ratio, leaf length,
leaf width, leaf length/width ratio, leaf area, petiole length and significant differences (P< 0.05) among accessions for
angle of branches with trunk, length of annual shoot, catkin length width. Based on the results of correlation
coefficients, there were significant positive correlations between leaf area and flowering characteristics (catkin
length, width, fresh and dry weight). Moreover, there were significant negative correlations between tree height and
catkin length and fresh weight. Cluster analysis of studied traits grouped accessions into three clusters. To determine
the superior accessions, principal component analysis was used. Bi-plot was made based on the first two components
which covered 70 percent of total variance and showed the accessions of K2, K3 and K6 were superior and could be
recommended for landscape designing and breeding programs.

Keywords: Catkin, correlation coefficient, cluster analysis, musk willow, principal component analysis.
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1. Salix spp.

2. Short fiber

3. Salicaceae

4. Salix aegyptiaca L.
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Table 1. Description of collecting zone and time of studied accessions

Accession code

Collecting zone

Altitude (m)  Collecting date

Ul Urmia, Nazloo

U2 Urmia, Nazloo

U3 Urmia, Emamzadeh

K1 Kurdistan, Nureh

K2 Kurdistan, Killaneh

K3 Kurdistan, Garmash

K4 Kurdistan, Kani meshkan
K5 Kurdistan, Naran

K6 Kurdistan, Ghar

K7 Kurdistan, Ghamchyan

1350 1391/12/7

1350 1391/12/7

1400 1391/12/8

1950 1391/12/10
1650 1391/12/10
1980 1391/12/10
1650 1391/12/10
1950 1391/12/12
1450 1391/12/12
1750 1391/12/13
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Table 2. Analysis of variance of growth (stem and leaf) traits in Salix aegyptiaca L.

Mean squares

S.0.V. df Tree Canopy Collar Angle of branches Shoot Number of Leaf Leaf
height diameter  diameter with trunk length catkin/branch length width

R 2 30339 ™ 353.61"™ 0.81"™ 37.22™ 15.30 ™ 3.74™ 337™ 201™

T 9 1058.38™  221.97™ 1942™ 74.32" 53.49 " 6.72"™ 37893 37737
E 18 157.34 103.30 471 393.99 17.62 4.92 11.20 2.83

Continued table 2. Analysis of variance of growth (stem and leaf) traits in Salix aegyptiaca L.

Mean squares

S.0.V. df Leaf Leaf Petiole Leaf Leaf Leaf % of leaf

Length/width area length fresh weight dry weight FW/DW dry mass LFWILA
R 2 0.021™ 111.21™ 067 0.046 ™ 0.002 ™ 0.203 " 20327 0.00001™
T 9 0.85™" 2627397 404" 0.859 ™ 0.054 ™ 0.28" 29.59™  0.00002 ™
E 18 0.015 73.48 0.08 0.022 0.005 0.037 3.29 0.000003

o sire 1 9 ) 50 Jiol e jo lo gixe NS g s
* ** ns: Significantly differenc at 5 and 1% probability levels, and non-significantly differenc, respectively.
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Table 3. Analysis of variance of flowering traits in Salix aegyptiaca L.

Mean squares

S.0.V. df Catkin Catkin Catkin Catkin Catkin Catkin Catkin % of catkin
density length width length* width fresh weight dry weight FW/DW dry mass
R 2 0.001™ 0.58 ™ 0.37 "™ 7457™ 0.011™ 0.001" 0.103 "™ 381"
T 9 0003™ 11327 085" 1005.05 " 0.3" 0.012" 0.159" 6.38"
E 18 0.001 1.61 0.49 393.99 0.048 0.003 0.052 1.85

Dldgme e g /o) 5 o[ 0 sl mhav (8 ls (e (o 5 NS s
* ** ns: Significantly difference at 5 and 1% probability levels, and non significantly difference, respevtively.
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Table 4. Mean comparison of growth (stem and leaf) and flowering traits in Salix aegyptiaca L.

Traits Accessions
Ul u?2 VE K1 K2 K3 K4 K5 K6 K7

Tree height cm) 196.33®  20500° 18553 15056° 158.89%  167.11° 15333° 16222% 15889% 178337
Collar diameter (mm) 2622 2411%% 21449 2522% 2644 ° 26.22% 2011°¢  2700° 2222™ 21339
Angle of branches withtrunk ~ 59.44%  57.22%  57.22% 4944 % s57.22® | 5722% 5166 4500° 5832% 4889 ™
Shoot length (cm) 4311  4500®  4222™  3556° 4111 51.11° 3767™ 3956 4167 5222
Leaf length (mm) 4307°¢ 46.69¢ 4356° 6057 @ 7055 ® 71.55° 5861¢ 6546°% 7042%® 451"
Leaf width (mm) 2235% 21.68° 2092°¢ 2526"  26.90 ® 2976% 2313 1705 2588 2265 %
Leaf length/width 1.93° 2.15° 2.08 ¢ 2.42¢ 263 % 241° 255 % 383% 272 % 286"
Leaf area (cm?) 4658°  5868%  4598° 80.69° 117.33®  12909°  79.54° 6273¢  11175°  8952°
Petiole length (mm) 506° 509° 498 ° 6.74 ¢ 7.94° 8.15° 6.74 ¢ 5.94 ¢ 7.27° 6.24 @
Leaf fresh weight (g) 1211 157% 1324 1.83 @ 248 ° 2,802 192 ¢ 150 ¢ 248° 181 %
Leaf dry weight (g) 045° 0.53% 0.48 © 0.59 ** 085? 0.81® 0.62 @ 052 * 0.69 ™ 0.65 ©
Leaf FW/DW 2.70° 3,00 276 313%™ 2,95 ™ 351° 314° 2,94 362° 2.79 ™
% of Leaf dry mass 37.19° - 3353% - 3628® 31.98° 34167  2881° 3228°¢ 3520% 2786 ¢ 35.99 @
LFW/LA 0.026® 0027*  0028% 0022% 0021 0.022% 0024 0023 002 002
Catkin length (mm) 15.14¢ 1551¢ 15049 1646 1802  1924%®  1904®  2050%°  19.22® = 17.99™
Catkin L* W (mm?) 119.87°% 12161°  11338° 127.21® 14779 ®  16363°  151.26%  141.97°  163.84°  12888°
Catkin length/width 1.92° 1.99° 2,03 % 221% 220 2.27% 240" 29772 2.26™ 252°
Catkin fresh weight (mg) 2.01% 2124 2.26™ 207" 264%® 2902 241% 241 257% 1.89°¢
Catkin dry weight (mg) 051%™ 0.59%® 0.56 ™ 051%™ 0.62%® 0.69° 0.59® 051%™ 0.60® 047°¢
Catkin FW/DW 3.89™ 360° 4017 4,02 425® 424 417 437° 432 407°
% of catkin dry mass 2578%  27.89°  2502™  2492™  2361%  2361"™  2436™  2294°  2326%  2487%®

2o, 0 Jlei| e )8 5ls gine Dglds 9e.5 Bamsjlis s ;o )0 leed B> SO oS Cews 3925
Similar letter(s) in each row show no significant difference at 0.05 probability level.

Scheds )3 (o) 9)90 GBS Ry Gt (Swod Glocs 2.0 Jguxr
Table 5. Correlation coefficients among the studied characteristics in Salix aegyptiaca L.
Traits 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1- Tree height 1
2-Canopy Diameter 012 1
3- Collar Diameter -01 -001 1
4- Angle of branches with trunk ~~ 0.35 0.48™ -0.02 1
5- Shoot length 022 029 027 03 1
6- Number of catkin/branch 014 029 061" 017 06”7 1
7- Catkin density 006 -001 042° -018 -038" 049™ 1
8- Catkin length 06” -007 001 -033 -005 015 -013 1
9- Catkin width 006 0324 -0.16 038" 019 -0.12 -034 028 1
10- Leaf length 059”0062 015 -0.23 0041 010 007 071" 016 1
11- Leaf width 023 030 016 033 033 032 004 006 041 052 1
12- Leaf 0477 022 016 009 025 014 -011 0517 038 085 077 1
13- Petiole length 0577 0096 0181 -006 0081 0098 0031 051" 037" 08" 075" 093" 1
14- Catkin fresh weight 035 024 015 027 032 006 -027 054™ 0547 050" 051" 065 0627 1
15- Catkin dry weight 01 026 014 039" 044" 016 -029 028 052" 023 0497 0527 044 087" 1
16- % of catkin dry mass 053" 001 -002 019 020 022 002 -059" 015 -059” -012 -036 -045 -04" 0084 1
17- Leaf fresh weight 044" 022 0133 0139 032 023 -006 046™ 042" 082" 083" 096~ 093™ 069~ 056~ 037" 1
18- Leaf dry weight 045" 031 024 012 032 027 -004 040" 027 0777 076~ 092" 086~ 061~ 053 -026 0917 1
19- % of leaf dry mas 025 009 018 -005 -007 -004 -004 -0.34 -0477 -054" -054" -055~ -06 -044" -029 037" -066~ -032 1
20- Leaf FW/LA 046" -011 -013 0142 0072 0128 0092 -054" 011 -068" -032 -072" -062” -026 -0.17 0229 -052" -059" 0136 1

*, **: Significantly diffenrences at 5 and 1% probability levels, respectively. oy ) 50 Jlisl maw 5o o gae i 4
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Figure 1. Grouping of Salix aegyptiaca L. accessions based on all traits by cluster analysis
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Figure 2. Bi-plot graph based on first two principal components for Salix aegyptiaca L. accessions
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