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Table 1. Source and characteristics of 23 Populations of Achillea wilhelmsii C.Koch.

o5 b oS O3 Sk s
<2 Code of) (Location) (s ,slaes Joes —22 Code of ) (Location) (s slge> J>xeo
(Row) Gene (Row) Gene
(Bank (Bank
1 6173 (Fars, ughlid) o8l - ., 13 14239 (Lorestan, Elashtar) skl )
2 7514 (Lorestan, Zagheh) «l; -t ) 14 15588  (Merkazi, Arak, Tafresh) i ,&-S1555 5
30 754 (Lorestan, Borojerd) s, -t ) 15 1sep3  Merkazi /?r;[k})l QL”: 255~ SLEs e
1ghan desert
4 3687 Merkazi, Arak, ) sbl ol ailate-S1)1 - 655 0 16 15672 Merkazi, Arak, ) sb] ol (gbiwg S5 55
(Abyek Abad region (Abyek Abad village
i o o554,8 -1 - (55 .
5 gosy  Merkazi Ar?;‘;il:;‘sﬁ”‘ai;:r’: SUmsEe 47 15000 (Yazd, Mehtiz) 5 e,
6 9466 Chaha““(a]:a;'t), o ,”;’Lﬁ‘"“ ke g 5003 (Yazd, Taft, San Ich) gl oo -cis-s3s
akhtiyari, Burojen
7 9820 (Kordestan, Divandaerh) o ,ailgs - lws 5 19 17271 (Semnan) lew
8 9961 (Kordestan, Sanandaj) zai. - b 5 20 17628 (Qom, Dastjerd) s ,zxiws—pd
9 1op4s YA Ta?’ _1131 ala )sﬁ “;”f"’“ R o1 19489 (Kordestan, Baneh) sl s s
village, 1oden rarm
10 12422 Chaham?gag_&“fu;)% dmeler gy g3us (Khorasan) ;L) =
al 1yari, Farsan
11 12827 (Merkazi, Sarband) wy e - 535 e 23 24940 Southern Khorasan, ) (6- st ool >
(Ghaen
12 14162 West-Azerbaijan, ) awes,b o ,e0lmb )3l

(Urumeyeh
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Table 2. Analyses of variance of germlnatlon different traits for 23 populations of Achillea wilhelmsii.

S g ax®
Source of  (df) ool

oaviatinn

Mean Squares &lx o Kk

il S il ae spais, S szl i amalS b e TR b S
a8l @

Germination Germination Length of Length of Lengthof Seed vigor Ratio of Radicle
rate percentage Radicle Plumule  seedling index

to Plumule
Population cese> 22 69.897** 329.412%*%  75.816*%*  63.087** 210.335%* 281.567** 1.441%*
Treatment L5 1 87.346%* 0.426" 49.751*%%  13.393**  11.591 ™ 15.029 1 1.311%*
PXT ooz X jlos 22 21.233** 803.537**  48.315**  11.974**  58.290** 61.398%* 0.927%%*
Error U 91 1.669 148.601 1.516 0.770 3.129 6.490 0.041
CV (/) ol oo 24.044 18.058 14.250 10.176 10.208 19.281 18.659

** and ns : Significant at 1% and not significant respectively. s cos jil 3929 pas g oo )0V Jlaizl mhaw o o fme o 5 4 M8 o ¥

Table 4. Mean comparlson of germmatlon dlfferent traits on control and pre- chlllmg conditions

Sler Sy (Siailer doyd azaly; Jsb azdile Job o azelS Jsb

QG axdiy, Job Cus

s Gy 5o Slaws) ) (racskee) Gragles)  Giogshea) 0% 4 a3 ld il
i inati inati Seed vigor
Treatment (e€rmination rate Germination Length of Length of  Length of ¢ g . .
(Seed number per percentage Radicle Plumule (mm) seedling index Ratlofgﬁﬁlﬁ:le to
day) (%) (mm) (mm)
(Chilling) L 6.146A 67.846A 8.104B 9.014A 17.140A  13.046A 1.006B
(Control) sals 4.611B 67.147A 9.133A 8.275B 17.504A  13.376A 1.169A

AR
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Table 4. Mean comparison of intraction effect of population and treatment on germination traits in 23 populations of Achillea wilhelmsii.

. Cunar ) 7o) Sl e “”“‘?Z“” Giadke) 4, oo t”:fa T S o ey b e
2 population e Gs . Lenoth of Radicl T Gioshee) Jre azails
Row P Treatment Germination rate  Germination -engt ¢ Lengthof Length of Seed vigor Ratio of Radicle

. percentage (mm) Plumule (mm) . .
(Seed number per day, (%) seedling (mm)  index to Plumule
23l ,(Chilling) 3.32k-r 80 a-f 8.64 f-1 4.88 g-t 13.52 g-w  10.82 i-p 1.81cd
! 6173 aals (Control) 133 qr 24 i+ 5.58 I-p 4.16 s-u 9.73 w-z 2.34 st 1.34 d-i
) 7514 23l ,(Chilling) 3.64 k-r 60 c-h 10.5 e-h 5.9 n-t 1641r  9.72kr 1.84 dc
aals (Control) 4.02j-q 50.67 f-i 513 m-q 7.7 k-0 12.83r-x  6.520-t 0.67 m-v
sk o Chilling) 1.3qr 10.67 j 2.06 qr 5.78 n-t 7.83 a-z 081t 0.35s-v

3 7524 a2l (Control) 0.82qr 10.67 j Ir 5.75 n-t 6.75 a-z 0.75t 0.19v

2oL (Chilling) 5.78 f-1 85.33 a-¢ 11.97 c-e 7.97 i-n 19.93 g-1  17.03 d-i 1.52 c-h

4 8687 aals (Control) 2.85I-r 58.67 d-h 8.17 f-m 9.1 g-1 1727 1-r  10.13 jr 0.89 i-r

23l ,(Chilling) 7.31 e-i 60 c-h 10.73 e-g 5.63 o-t 16371t  9.82k-r 1.92¢
> 8688 aals (Control) 298 I-r 65.33b-g 10.68e-g 3.93s-u 14.62nt 9.7 k-r 2.79b
23l ,(Chilling) 8.90 c-f 96 ab 145¢ 8.97 g-1 23.47d-g 22.56b-e 1.61 c-f

6 9466 a2l (Control) 9.39 c-e 92 a-c 7.8 g-m 8.4 h-m 1621-s 149211 0.941i-q

23k ,(Chilling) 17.71a 100 a 2.57 pr 11.37 d-f 13.93 o-w 13.93 f-m 0.23 uv

! 9820 a2l (Control) 6.56 e-j 84 a-e 17.37b 54 p-t 22.77d-i  19.11e-h 325a

23k ,(Chilling) 16.44 a 88 a-¢ 9.57 e 1743 a 27b-d  23.76 bc 0.55 p-v

8 9961 aals (Control) 9.63 ce 90.67 a-d 26.37a 153b 41.67 a 3778 a 1.72 c-¢

23l ,(Chilling) 7.07 e-j 81.33 a-f 2.07rg 270 u 477z 3.87 g-t 0.78 k-t

? 10245 aals (Control) 532 g-m 89.33 a-¢ 139 cd 109 e-g 24.8b-d 22.06 b-e 1.28 e-k
23k (Chilling) 3.67 k-r 36 g 4.57nq 7.11-q 11.67s-y 5.85p-t 0.58 o-v

10 12422 a2l (Control) 1.43 o-r 30.67 h-j 3.04 p-r 5.71 o-t 859a-z  3.66r1-t 0.54 p-v
2oL (Chilling) 0.50r 21.331i4 2.97 pr 7.42 1-p 10.35u-z  2.56st 0.41 r-v

1 12827 a2l (Control) 1.50 n-r 57.33 e-h 7.16 j-o 7.521-p 14.67m-u  8.60 l-s 0.95i-q
2oL (Chilling) 4211i-p 22.67 i+ 2.83 pr 9.97 £+ 12.8 r-x 2.92 st 0.29 s-v

12 14162 aals (Control) 7.87 d-h 66.67 b-f 2.05qr 7.8 j-o 9.85w-z  6.56 o-t 0.28 s-v
23l ,(Chilling) 3.75 k-r 70.67 a-f 5.49 m-p 8.97 g-1 1446 n-v 1027 jr 0.62 n-u

13 14239 aals (Control) 0.70 qr 24 i+ 4.26 o-q 5.8 n-s 10.06 v-z  3.81 g-t 0.72 m-u
23l ,(Chilling) 8.81 c-f 81.33 a-f 8.93¢-j 11.67 d-f 20.6el  16.76 d-j 0.77 k-t

1 15588 a2l (Control) 439i-p 68 a-f 7.43h-n 14.57 be 22 e 14.97 f-1 0.51g-v
15 15623 23k (Chilling) 2.81r 90.67 a-d 10.13 e+ 9.87 f-k 20f-k 18.11 c-h 1.04 h-q
a2l (Control) 5.44 g-m 94.67 ab 10.57 e-h 10.57 e-h 21.13 ek 19.98 c-g 0.10 h-q

16 15672 23k (Chilling) 1.76 n-r 72 a-f 9.83 e+ 8.43 h-m 1827ip 133 gn 1.17 f-m
sals (Control) 443 1ip 90.67 a-d 10.47 e-i 10 e-i 20.47 ek 18.57 ¢c-h 1.05 h-p

17 15900 23l ,(Chilling) 1.84 n-r 77.33 a-f 7.27 i-0 6.03 n-s 13.3g-w  10.30 j-r 1.21e-l
sals (Control) 1.89 n-r 50.67 f-i 9.33i-k 59n-s 15.23m-t  7.80 m-s 1.58 c-2

18 15923 o3l o Chilling) 222 m-r 58.67 d-h 6.7 k-0 4.83 -t 11.53ty  6.850-t 1.38 d-i
wal s (Control) 3.834r 70.67 a-f 9.17 ik 5.7 o-t 14.87 m-u 10.36 k-a 1.62 c-f

19 17271 23k (Chilling) 13.32b 82.67 a-e 9.25e-k 11.4d-f 20.65e-k  17.43c-i 0.81j-s
sl (Control) 8.97 c-f 86.67 a-¢ 8.1f-m 10.73e-g 18.83h-n 16.32 e-g 0.75 k-u

20 17628 o3l Chilling) 10.97 b-d 84 a-e 7j-0 17.43 a 24.43c-f  20.52c-f 0.40r-v
aals (Control) 8.46 c-g 94.67 ab 7.17 j-o 12.07 de 19.23g-m  18.20 c-h 0.59 o-v

21 19489 23k (Chilling) 2.09 m-q 80 a-f 14 cd 14.9 be 28.9b 23.23b-d 0.94i-q
a2l (Control) 8.704 c-f 100 a 14.83 be 13.1cd 27.93bc 27.93b 1.13 f-m

22 23458 23k (Chilling) 9.77 c-e 93.33 ab 11.3 d-f 72 1-p 185i-0 1729 c-i 1.58 c-g
a2l (Control) 4.83 h-n 82.67 a-¢ 11.1d-f 6.53 m-r 17.63j-q 14.63 f-1 1.70 c-e

23 24940 s2ole,o(Chilling) 4.76 h-o 76 a-f 9.63 e-k 723 1-p 16.87 k-r  12.92 h-o 1.33d+

ol (Control) 2 89 |-r R2 A7 a-e 91ek 4 77 vt 1387 n-w 1143 i-n 193¢
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Figure 1. The value of germination different traits (RG: Rate of Germination. PG: Percentage of
Germination, R:Length of Radicle, P: Length of Plumule, S:Length of Seedling, V:Vigor of Seed,
R/P: Rate the length of Radicle to Plumule) for different populations of Achillea wilhelmsii on

control (¢) and chilling (ch) condition
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Abstract

Achillea wilhelmsii is one of the forage and medicinal plant in Iran. This plant is in danger, because of
illegal collecting from wild resources for medicinal and hygienic uses. The objective of this study was to
establish the effects of pre-chilling on germination treats in 23 populations of Achillea wilhelmsii. The
seeds were collected from different provinces. This study was conducted by factorial based on completely
randomized design. The results of analysis of variance showed that the effect of populationxtreatment on
A. wilhelmsii seeds germination treats were highly significant different (p<<0.01). Comparison of mean of
germination treats on control and pre-chilling conditions showed that the pre-chilling increase the mean
of rate of germination, length of plumule and decrease length of radicle and ratio of radicle to plumule, but
no effect on percent of germination, length of seedling and vigor index of seed. The most of value of rate
of germination was found in populations, 9820 (Kordestan-Divandareh) and 9961 (Kordestan-Sanandaj) on
pre-chilling condition and the most of percent of germination was found in populations 9820 (Kordestan-
Divandareh) and 19489 (Kordestan-Baneh) on pre-chilling and control condition respectively. The
population 9961 (Kordestan-Sanandaj) had the most of value of length of radicle, length of seedling, vigor
index of seed on control and most of value of length of plumule on pre-chilling condition. So, pre-chilling
increase rate of germination and no effect on germination percent of seeds, length of seedling and vigor
index of seed of Achillea wilhelmsii.
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