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Population variation of Artemisia sieberi in Iran based on quantitative characters
of leaf and seed and their relationships with habitat features
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Table 1. Voucher specimens and geographic features of Artemisia sieberi habitats

. . Altitude ] ] Herbarium
Habitat Province Latitude Longitude

(m) No. (TARI)

1 Esfahan 1600 3416 55 5104 31 85834

2 Esfahan 2010 3407 48 51 04 53 85825

3 Esfahan 1700 334224 515331 85822

4 Esfahan 1020 334450 52 06 12 85833

5 Esfahan 1350 331921 522231 85832
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Habitat Province Altitude Latitude Longitude Herbarium
(m) No. (TARI)
6 Esfahan 1900 3309 47 523049 84446
7 Esfahan 830 341701 514304 84445
8 Ghom 870 350221 5051 56 85823
9 Ghom 1300 351043 50 59 24 84434
10 Khorasan 1390 353859 5956 16 85836
11 Khorasan 1160 34 34 16 58 12 25 85835
12 Yazd 1900 305729 5413 03 85827
13 Yazd 2350 315255 5339 04 85826
14 Yazd 1370 314451 54 43 48 85830
15 Yazd 1610 315320 55 54 56 85829
16 Yazd 1340 325914 5532 34 85828
17 Yazd 1120 322137 535227 85831
18 Yazd 1390 324318 5316 29 84447
19 Kerman 1560 2916 27 57 58 20 84448
20 Kerman 2240 2956 52 57 2351 84449
21 Kerman 1830 302649 57 00 31 84450
22 Fars 1680 294714 533252 84433
23 Fars 1660 291039 54 50 59 84432
24 Fars 1650 301923 54 08 46 84435
25 Markazi 1000 345908 503511 84436
26 Markazi 1390 352733 50 39 58 84437
27 Tehran 1050 34 4555 521032 84444
28 Semnan 1550 355106 5354 06 84439
29 Semnan 1400 352612 535249 84440
30 Semnan 1050 355830 56 02 25 84441
31 Semnan 1400 3626 30 5517 07 85824
32 Semnan 1200 352932 531530 84442
33 Semnan 1050 351911 52 07 09 84443
34 Hormozgan 1390 28 30 59 5547 53 84438
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Table 2. Values for climatic characteristics of Artemisia sieberi habitats

Ann. No. of Aver. Aver. Aver. Abso. Abso.
Habitat Prec. Days Annu. Min. Max. Min. Max.
Prec. Temp. Temp. Temp. Temp. Temp.

(mm) (%)
1 198.5 53 16.6 10.7 20.1 -14.0 39.6
2 237.2 25 125 6.6 17.3 -16.5 35.0
3 198.5 53 16.6 10.7 20.1 -14.0 39.6
4 111.0 20 19.4 9.7 25.9 -16.0 46.5
5 115.1 38 19.9 131 245 -10.6 44.4
6 1151 38 19.9 13.1 245 -10.6 444
7 1335 40 194 11.8 25.7 -12.5 46.0
8 1440 45 18.1 10.1 25.9 -12.6 46.0
9 223.6 54 19.4 12.3 241 -11.0 43.6
10 2121 43 12.8 45 17.9 -215 38.5
11 159.2 33 18.0 9.4 23.8 -14.0 433
12 88.8 17 18.3 10.1 24.6 -10.3 42.0
13 176.7 30 14.3 7.0 19.6 -14.0 37.0
14 59.5 31 19.5 12.3 26.7 -12.0 45.4
15 79.0 16 19.6 11.2 26 -17.0 45.0
16 107.5 34 20.8 13 251 -12.5 44.6
17 63.8 21 20.2 10.2 27.4 -14.0 46.0
18 101.9 32 13.6 9.8 235 -19.2 415
19 1411 39 16.5 7.0 24.9 -17.2 42.0
20 1411 39 16.5 7.0 249 -17.2 420
21 141.1 39 16.5 7.0 24.9 -17.2 420
22 350.1 51 18.5 1.7 24.6 -13.6 43.8
23 185.4 23 18.8 9.9 25.7 -7.0 42.5
24 162.7 30 16.3 6.8 23.6 -17.8 40.4
25 223.6 54 194 12.3 24.1 -11.0 43.6
26 223.6 54 194 123 241 -11.0 43.6
27 126.4 38 18.6 111 25.7 -11.0 47.0
28 138.4 47 18.0 13.1 234 -9.8 43.6
29 138.4 47 18.0 131 234 -9.8 43.6
30 126.7 46 16.5 9.3 225 -15.6 42.2
31 160.5 58 14.6 9.6 205 -10.8 40.8
32 1384 47 18.0 131 234 -9.8 43.6
33 126.4 38 18.6 111 25.7 -11.0 47.0
34 140.6 28 17.7 9.2 25.2 -14.0 42.0
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Table 3. Values for soil characteristics of Artemisia sieberi habitats

doma i o, — S0 N __Lme ogs o
1 8.2 0.50 27.90 0.028 6.24 0.00 0.33
2 8.3 0.26 14.55 0.004 5.17 0.00 0.05
3 8.3 0.24 10.82 0.009 9.80 0.00 0.09
4 8.3 0.33 16.20 0.005 6.24 0.00 0.05
5 8.4 0.19 11.61 0.003 4.01 0.00 0.03
6 8.3 0.27 19.00 0.008 6.41 0.00 0.09
7 8.1 0.58 21.25 0.015 13.55 0.08 0.17
8 8.2 0.37 12.54 0.002 6.24 0.00 0.02
9 8.3 0.58 25.36 0.033 481 0.00 0.35
10 8.5 0.19 13.94 0.009 5.43 0.00 0.09
11 8.3 0.34 12.36 0.011 6.24 0.00 0.13
12 8.3 0.36 10.80 0.019 9.80 0.00 0.19
13 8.4 0.25 27.87 0.021 18.63 0.00 0.25
14 8.4 0.24 4.50 0.006 22.73 0.00 0.02
15 8.5 0.20 15.11 0.005 7.40 0.00 0.05
16 8.5 0.38 11.20 0.019 10.16 0.00 0.21
17 8.4 0.24 17.26 0.041 11.14 0.00 0.39
18 8.3 0.58 11.05 0.008 11.59 0.00 0.05
19 8.5 0.24 7.88 0.046 4.45 0.00 0.47
20 8.3 0.29 19.13 0.015 11.59 0.00 0.15
21 8.2 0.49 23.82 0.042 12.66 0.00 0.47
22 8.2 0.45 26.20 0.004 12.39 0.00 0.03
23 8.1 0.32 14.15 0.043 12.03 0.00 0.05
24 8.1 0.39 11.99 0.002 24.07 0.08 0.01
25 8.4 0.26 6.95 0.003 5.52 0.00 0.01
26 8.3 0.23 22.33 0.011 6.50 0.00 0.13
27 8.3 0.45 18.64 0.003 17.02 0.00 0.02
28 8.2 0.45 19.60 0.024 14.35 0.00 0.19
29 8.3 0.36 14.09 0.020 13.55 0.00 0.23
30 8.5 0.31 16.29 0.022 7.13 0.00 0.25
31 8.2 0.27 17.55 0.003 8.38 0.06 0.01
32 8.2 0.47 18.53 0.016 15.60 0.00 0.19
33 8.6 0.17 18.26 0.004 11.59 0.00 0.05
34 8.2 0.29 23.20 0.042 15.60 0.00 0.48
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Table 3. (contd) (aolol) ¥ Jgo
Habitat Sand (Sol/:)t) Clay P K (m(;/zli(g) Mg Na
1 44.0 41.2 14.8 234 297 1560 864  25.10
2 57.2 32.0 10.8 24.7 293 4.60 3.84 5.91
3 69.2 28.2 2.6 16.9 202 3.84 3.46 14.92
4 85.6 4.0 10.4 18.9 126 8.96 2.30 7.11
5 77.2 18.2 4.6 18.2 143 3.84 1050 26.96
6 53.0 40.2 6.8 22.8 242 10.24 0.58 7.91
7 73.2 20.0 6.8 15.6 210 1750 461 2498
8 65.0 24.2 10.8 175 293 7.68 3.07 9.92
9 65.2 24.0 10.8 234 403 8.96 4.22 22.94
10 71.2 22.0 6.8 22.1 151 7.68 211 7.91
11 59.2 36.2 4.6 195 284 5.12 4.61 4.98
12 71.2 22.2 6.6 18.2 178 7.68 0.19 10.32
13 33.2 44.0 22.8 26.1 191 8.96 3.26 5.91
14 79.2 18.2 2.6 15.6 82 7.68 3.07 2.29
15 65.2 28.0 6.8 195 62 7.68 1.15 6.31
16 67.2 26.2 6.6 20.2 78 6.40 2.88 26.96
17 65.2 30.0 4.8 215 119 8.96 0.38  10.32
18 67.2 26.2 6.6 234 132 8.96 231 2.70
19 75.1 20.1 4.8 20.2 186 1024 153 1492
20 47.0 36.2 16.8 24.7 236 6.40 2.88 6.31
21 53.6 26.0 20.4 195 119 11.52 1.72 29.84
22 57.2 34.2 8.6 20.2 156 8.96 2.30 9.92
23 57.2 34.2 8.6 18.9 195 8.96 0.38 6.70
24 63.2 28.2 8.6 24.7 146 7.68 0.19 25.80
25 69.2 26.2 4.6 19.5 228 6.40 2.88 7.11
26 51.2 38.0 10.8 23.4 401 3.84 3.45 9.52
27 61.0 30.2 8.8 24.1 226 11.52 3.64 6.31
28 45.0 40.2 14.8 254 399 6.40 4.80 9.11
29 77.8 3.8 18.4 20.8 143 8.96 230  10.32
30 69.2 22.0 8.8 22.1 102 6.40 1.92 18.93
31 53.0 34.2 12.8 254 213 8.96 2.30 6.71
32 61.2 30.0 8.8 22.1 212 10.24 5.37 29.84
33 37.0 48.4 14.6 18.9 278 8.96 1.34 7.51

w
B

61.0 344 4.6 15.6 143 7.68 1.15 8.31
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Table 4. Mean values for quantitative characters of leaf and seed in 34
Artemisia sieberi populations

Population Thickness Toughness Leaf Area Fresh Weight Dry Weight
(mm) (Ib/mm) (cm?) (@)

1 0.27 0.48 0.48 0.011 0.006
2 0.30 0.53 0.76 0.017 0.008
3 0.31 0.25 0.29 0.006 0.003
4 0.29 0.25 0.34 0.007 0.003
5 0.32 0.25 0.29 0.007 0.004
6 0.36 0.20 0.27 0.009 0.004
7 0.32 0.28 0.48 0.011 0.007
8 0.28 0.44 0.40 0.011 0.005
9 0.32 0.51 0.41 0.007 0.004
10 0.29 0.21 0.29 0.007 0.003
11 0.39 0.30 0.33 0.005 0.003
12 0.23 0.25 0.42 0.007 0.003
13 0.29 0.36 0.57 0.010 0.005
14 0.34 0.31 0.45 0.014 0.007
15 0.33 0.31 0.45 0.012 0.005
16 0.34 0.34 0.48 0.013 0.005
17 0.36 0.31 0.48 0.012 0.006
18 0.34 0.34 0.42 0.012 0.005
19 0.36 0.29 0.29 0.012 0.003
20 0.28 0.35 0.33 0.016 0.005
21 0.35 0.36 0.38 0.012 0.004
22 0.33 0.40 0.42 0.008 0.004
23 0.35 0.36 0.56 0.007 0.005
24 0.33 0.39 0.38 0.008 0.005
25 0.30 0.40 0.43 0.008 0.004
26 0.30 0.40 0.70 0.013 0.006
27 0.29 0.28 0.25 0.016 0.009
28 0.28 0.29 0.33 0.007 0.004
29 0.35 0.21 0.35 0.014 0.007
30 0.34 0.34 0.37 0.007 0.004
31 0.25 0.33 0.35 0.007 0.004
32 0.34 0.23 0.32 0.008 0.005
33 0.40 0.26 0.26 0.009 0.005
34 0.35 0.29 0.38 0.011 0.002
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Table 4. (contd) (aslol) F Jgor

Seed

Water _—
Length Width Diameter

Population ~ Content Ash Weight of

1000
(%) @ (mm)
1 42 10 0.41 2.13 0.94 0.48
2 50 9 0.45 1.92 0.94 0.51
3 46 14 0.36 2.01 0.75 0.43
4 53 15 0.30 1.90 0.71 0.42
5 40 16 0.31 2.03 0.81 0.48
6 56 14 0.33 1.73 0.71 0.42
7 39 15 0.33 1.90 0.70 0.43
8 52 13 0.42 2.00 0.77 0.41
9 40 7 0.41 2.07 0.87 0.55
10 57 11 0.31 211 0.78 0.50
11 36 13 0.24 1.94 0.80 0.44
12 50 13 0.22 1.90 0.69 0.33
13 52 13 0.30 1.81 0.71 0.42
14 50 8 0.38 2.08 0.78 0.50
15 54 12 0.27 1.90 0.73 0.42
16 59 19 0.25 1.86 0.72 0.47
17 52 14 0.31 2.16 0.82 0.46
18 60 11 0.32 2.06 0.72 0.46
19 73 14 0.28 1.86 0.66 0.43
20 71 12 0.40 2.01 0.87 0.51
21 69 10 0.33 1.80 0.66 0.44
22 47 10 0.35 2.13 0.94 0.48
23 27 10 0.37 1.99 0.77 0.49
24 37 16 0.41 2.19 0.90 0.50
25 50 12 0.35 212 0.86 0.46
26 54 10 0.33 2.14 0.84 0.41
27 44 9 0.29 1.94 0.79 0.46
28 40 12 0.31 2.02 0.74 0.52
29 50 14 0.39 1.98 0.83 0.44
30 36 12 0.35 2.02 0.81 0.46
31 43 13 0.29 1.87 0.88 0.46
32 37 13 0.30 1.99 0.80 0.44
33 39 8 0.34 2.07 0.82 0.50
34 78 9 0.23 1.83 0.69 0.25
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Fig. 1. Dendrogram resulting from cluster analysis based on quantitative characters
of Artemisia sieberi populations.
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Table 5. Varians analysis of quantitative characters of Artemisia sieberi based on
cluster analysis

Y, SOV DF MS R

Thickness Popu. grou. 2 Da0iss ns

Toughness POpéJr'rg.rou' zﬂé 88831& -
Leaf area POpE r.rg.rou. 249 06?04098852 -
e T 1
Dry weight Popéjr.rg.rou. 2‘1;; 888883% -
Water content POpéjr'rg.rou' 249 069000000030128 -
o e % om '

Weight of thousand ~ Popu. grou. 4 0.01256 il
seeds Erro. 29 0.00186

Length of seed Popéjr.rg.rou. 2% 8886232; -
Wide of seed PopEur.rglrou. 249 8882?2 -
Diameter of seed POpéjr'rg.rou' 2‘; 00_600029274 =

Sosoe DS = 4y w0 0 Jleis! s jo lo g BT =, (Jlo pixe e BMSI = s
oy o) sl mdaw (ol goe BB = 4w o0 ) Jleixl mhaw yo



YYAA (DY -+ ol s, V¥

a5 wlly Artemisia sieberi glo olKiyg, S g5 ol (coddil Sliogas Guib)ly a5 -F Joo

lo Comor o8 Dlios (gladys
Table 6. Varians analysis of climatic, altitude and soil characteristics of Artemisia sieberi habitats based
on cluster analysis of population quantitative characters

\Y SOV DF MS R
Average of annual Popu. grou. 4 7.76 ns
temperature Erro. 29 412
Average of minimum Popu. grou. 4 3.72 ns
temperature Erro. 29 5.74
Average of maximum Popu. grou. 4 16.97 *
temperature Erro. 29 4.32
Absolute of minimum Popu. grou. 4 319 ns
temperature Erro. 29 11.3
Absolute of maximum Popu. grou. 4 19.07 *
temperature Erro. 29 6.1
N Popu. grou. 4 12902 .
Annual precipitation Erro. 29 2004
Number of days with Popu. grou. 4 260 ns
precipitation Erro. 29 118
. Popu. grou. 4 190064
Altitude Erro. 29 128517 n
Popu. grou. 4 0.0091
PH Erro. 29 0.0284 ns
Popu. grou. 4 0.142
EC Erro. 29 0.258 ns
Popu. grou. 4 175
SP Erro. 29 37.4 n
N Popu. grou. 4 0.000343 ns
Erro. 29 0.000171
. Popu. grou. 4 26.2
Lime Erro. 29 262 ns
Popu. grou. 4 0.0119
Gyps Erro. 29 0.028 ns
oc Popu. grou. 4 0.0515 -
Erro. 29 0.0166
Popu. grou. 4 16
sand Erro. 29 162 ns
. Popu. grou. 4 15
Silt Erro. 29 108 ns
Popu. grou. 4 6.7
Clay Erro. 29 274 ns
Popu. grou. 4 9.28
P Erro. 29 9.13 ns
Popu. grou. 4 7962
K Erro. 29 8016 ns
Popu. grou. 4 153
ca Erro, 29 322 ns
Popu. grou. 4 5.8
Mg Erro. 29 4.65 ns
Na Popu. grou. 4 488 ns

Erro. 29 182
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Fig. 2. Plot of plasticity for quantitative characters of Artemisia sieberi populations.
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POPULATION VARIATION OF ARTEMISIA
SIEBERI IN IRAN BASED ON QUANTITATIVE
CHARACTERS OF LEAF AND SEED AND THEIR
RELATIONSHIPS WITH HABITAT FEATURES

M. RABIE , A. JALILI, Y. ASRI and B. HAMZEHEE

Payam-e Noor University and Research Institute of Forests & Rangelands
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Thirty-four populations of Artemisia sieberi from 10 provinces of Iran were
investigated with respect to quantitative characteristics of leaves and seeds. In each

habitat, five plants were randomly selected and some branches were harvested for
studying leaf characteristics in spring and seed characteristic in autumn. Principle

features of climate and soil were studied in each habitat. In order to grouping
populations cluster analysis was carried out with Complete Method and Euclidian
distance in Minitab software. Climate, altitude and soil features were compared by
variance analysis among groups.

Artemisia sieberi populations were separated in five groups based on
quantitative characters of leaves and seeds. Analysis of variance showed that, there
is significant difference at 0.1 % level for toughness, leaf area, fresh and dry weight
and water content of leaves and 1000 seed weight, length and width of seeds; at

* Corresponding author (E-mail: minarabie@yahoo.com)
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1% level for diameter of seed and at 5% level for ash of leaves between groups.
Also, analysis of variance between groups, on the basis of climate, altitude and soil
features showed that, there is significant difference at 0.1 % level for annual
precipitation; at 5% level for average of maximum temperature, absolute maximum
temperature and organic carbon between groups. There is maximum plasticity in
fresh and dry weight, area and water content of leaves and minimum plasticity in
length and width of seeds and thickness of leaf against variation of habitat condition.

Key words: Artemisia sieberi steppe, Morphological characters, Cluster analysis,
Plasticity, Iran

Figures and tables are given in the Persian text.
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