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Table 1- Geographical characteristics of seed collection regions of Linum album

e _ kbl o, bl Job (o) glis|
e OB A (Il (S5 ) Elevation
Population Region Latitude (N) Longitude (E) (m)
Linum album
Al Ol -oles  Hamedan- Jowzan 34°13'56" 048°57'25" 1904
A2 ke - olaes  Hamedan- Malayer 34°15'12" 048°51'19" 1803
A3 OBy —oloea  Hamedan- Tuyserkan 34°32'57" 048°06'19" 1551
A4 O3y —Oles  Hamedan- Razan 3528'02" 049°02'36" 1976
A5 oS - olaes  Hamedan- Karafs 35°20'57" 049°15'39" 1966
A6 lebl - lass  Hamedan- Baba Ali 34°55'50" 048°11'34" 2176
A7 obl Je -ylaea  Hamedan- Aliabad 34941'12" 048°38'02" 2124
A8 OBLST aw - lase  Hamedan- Ekbatan dam 34°45'51" 048°35'35" 1946
A9 abl = - laes  Hamedan- Hajjiabad 34°46'11" 048°43'17" 1955
A10 J5s> —laes  Hamedan- Jowkar 34022'45" 048°40'02" 1721
All %5les - ylaes  Hamedan- Nahavand 34°11'11" 048°18'53" 1616
Al2 S e, —oleas!  Isfahan- Fereydunshahr 32°54'11" 50° 4'39" 2630
Al13 5l - w,6 Fars- Shiraz 29°382" 52°11'28" 1922
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Table 2- Treatments used to Dormancy Breaking of L. album seeds

Treatment code  Treatment ol
1 Gibberellin 3000ppm Sy S e Yoo
2 Gibberellin 2000ppm od 2 p S e Yoo
3 Gibberellin 2000ppm d o p S e Voo s
4 Gibberellin 500ppm sl o p S e b0
5 Gibberellin 100ppm Fod 0 p S e Vet
6 Washing 24 hours + Gibberellin 500ppm Sl 50 p S ke 00 ) ot saiid cell VY
7 Gibberellin 100ppm 48 hour Celo FA o oo )F e Ve e s
8 Gibberellin 500ppm + 2 week stratification s2loyus atiam 9o+ ) 10 05 Lo B0 e o)
9 2 week stratification osbyo pole s atin ¥
10 4 week stratification b e (poleyu atan F
11 8 week stratification b o (poloyu atan A
12 12 week stratification b e poloyuw atin VY
13 Potassium nitrate 2 % 1Y ol Ol
14 Potassium nitrate 1 % 1Y iy Ol
15 Potassium nitrate 0.5 % 1o I iy ol s
16 control aals

Yy-
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Table 3. Edaphic parameters of soil at research place

oH EC o3 ey IS &390 b doy oy Ao ] J U” * fb
ds/m P K Total Sand 0 0 s S =3
o and % Clay % ] .
Mglkg Mglkg N % Silt % Soil class FC
8.3 2 66 120 0.71 41 24 Clay 35
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Table 4 . Analysis of variance of measured traits in the test of germination and dormancy breaking of
L. album seeds

Mean Square ol e il

T o S )
Ol glie G il mys Sl g9,0 wb Cepe (Saler Ce ol s gl Jsb 4 a2
S.0V AR Start Growth  Germination e Seedling Vigor
df  Germination - Dry \
germination rate rate . length index
weight
Treatment Lo.s 15 4811.06™ 64.24™ 200.64™ 0.14™ 9.15™ 50.79" 56.20™
Error ozl slas 48 21.06 3.07 0.37 0.01 0.08 0.62 8.69

a0 S Jlisl maw ol s -
** Significant at the 1% level
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Table 5. Mean comparison of measured traits in the test of germination and dormancy breaking of L.
album seeds
[P B3 [P Re - [ :."">' 3
Lo EJEHIE SRS il & R ) @)Ms.? Wﬁ %)3 araio, Job 4 pa3lo
Bhar A Start Germination azalS . .
Germination R Growth Seedling Vigor
Treatment germination rate (seed per Dr .
% rate (day) _Dry length(mm) index
(day) day) weight(mg)
1 78.33° 7.75° 144 0.07¢ 2.91° 7.03° 55.09%
2 78.33° ged 14.25¢ 0.06° 3.42° 5.75¢ 45,044
3 88.332 5b 14,50 0.07¢ 3.06 6.030c 53.29b¢
4 75P 7.5% 75.134 0.07¢ 3.150% 6.55% 49.18¢%
5 25¢ 11¢ 16.75f 0.06¢ 3.03b¢ 2.418 04.60
6 63.33¢ 7be 25.12¢ 0.07¢ 2.97b¢ 4,809 30.45f
7 554 8¢ 15.25¢ 0.06¢ 2.75¢ 6.56 36.11¢
8 81.66° 1@ 4.5° 0.17¢ 3.07bc 7.07° 57.772
10 66.21° 12 12 0.36° 3.13% 8.612 18.66"
11 21.66° 12 18 0.44° 3.992 8.942 19.37"
12 26.66° 1@ 1@ 0.652 1.714 9.262 24,719
16 0 ) i ) i i i
(control)

Sloyles 40 Sl @ 4z L) Gl (5S5I0 9031 b duo 00 Jletil s 10 jlesd 90 cym 0 Sme S D929 e s gt ,2 50 Cigliie gy
(o g looss Jgoz jo o] 53 51 ais saps Gailsz a3sSmd sl e (olo s dlin 90 g pealiy Sl S
Values followed by different letters are significantly different according to Duncan test, P=0.05 (Since there were not any
germination in potassium nitrate treatments and two weeks stratification, they were not mentioned in the table).

b LS s Fidiles w0 WL‘;)T 39 oo g S 03Il Wlao (il ylg @y — F Jgu
Table 6. Analysis of variance of measured traits in the test of germination of L. aloum populations

Mean Square &l e (.5le

a0 .
Sl , M cdbem
ol i ale> o s _ NP % Jsb L als )l 09
SOV df Gi:mirgtion)v areles Seed Seed S 1000-seeds
¢ Seedling width length Seed weight
length length/width
Treatment L. 12 1048.41™ 2.45™ 0.07™ 0.26™ 0.02m 0.64™
Error  cisbe;l slas 26 5.58 0.13 0.01 0.03 0.01 0.06
do 0 S Jlisl ma jo )lou_;u**
™ Significant at the 1% level, ™ No significant difference
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Table 7. Mean comparison of measured traits in the test of germination of L. album populations

s Syl s zelS Job R s sk ails 52 055

Population Germination % Seedling Seed width(mm) Seed 1000-seeds

length(cm) length(mm) weight(gr)
Al 71.22b 4.13¢% 2.46° 3.94bcd 2.80¢f0
A2 12.51 3.14¢f 2.19b¢ 3.79cde 2.69%
A3 46.159%f 2.75f 2.14%9 3.8Qcde 3.44bcd
A4 78.078 4,51 2.10¢f9 3.55¢ 3.13>f
A5 26.22f 2.75f 1.979 3.21f 2.589
A6 51.27¢ 3.06¢f 2.3424d 3.66¢% 4.032
A7 48.47% 4.36° 2.27%¢ 3.73cde 2.98def
A8 31.229 2.96 2.0410 3.65% 3.07°
A9 48,110 5.532 2.35d 4.16% 3.992
Al10 22.111 3.42¢f 2.40% 4.382 3.220¢
All 44.14¢ 4.34¢ 2.38ac 4.05 3.56°
Al2 43.17f 5.05% 2.37%¢ 4,045 3.50%
Al3 27.16" 3.66% 2.17¢9 3.850¢ 3.27bw

el 5SS 5031 b s jo O Jlaisl mhans 10 jlass 90 syl cime OS] 0529 me s (gt yo 40 Siglite By,
Values followed by different letters are significantly different according to Duncan test, P= 0.05.
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Table 8. Analysis of variance of measured traits in the test of establishment percent of L. album
populations

Mean Square  le pe 2Silo

et gl df ol ap :
S.0vV Establishment % )l il oo je
Population o aex 12 329.85
Block sl 2 62.48"™
Error  iobs;l las 24 7.33
Sy Ko Jloil o 5o ls xe ™
** Significant at the 1% level

2 &S ol mls sy g e ) Sl we)o 25 &S Sedgyaen lag Bl jw g e
Gl sl S wallas (6,138 51 L LLs)| Gloaspl amas e Ll 1wyl 3 o8l aY
(Hilton, 1984) jola sladl L Sjals> swo,o Slge 4575 o g Al S p gl a5 ool piiw
Ghasemi Pirbalouti et) o, (Kea 5 doob o  comsld Ngd oo alex e a3y 655 el g oo S
(Nadjafi et al., 2006) .|, Ss2 5 2 (al., 2007 Wno Sl S po> b alail, o .(Cirac et al., 2004)
5 ol 9 (Samadi et al., 2012) ) SKen § (g0 I3 oolatul ojse Sslate slocdale LS aigS 4
1oyl calhe (Ashrafi et al., 2013) Ko OLer 5 odlogeme  aSgyba cwl  as S
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Figure 1. Mean comparison of establishment percent of L. alboum populations (Values followed by

different letters are significantly different according to Duncan test, P= 0.05. A1-A13: L. album
populations (table 1))
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Abstract

Linum album Ky. Ex Boiss. is a perennial herb from Linaceae family, which have lignans that are
anti-cancer compounds. Like other medicinal herbs the seeds of Linum album due to exposure to
particular ecological conditions have dormancy, therefore, identification of ecophysiological factors
that affecting on dormancy and determining the optimal conditions for seed germination and
establishment of plants is essential to produce them. So in order to perform three experiments
includes: investigation the effect of 15 different treatments on dormancy breaking (completely
randomized design), germination (completely randomized design) and seedling establishment of
different populations (randomized complete block design), seeds of these plants were collected in June
2014 from 13 sites. The results of this study showed that the effect of different treatments on
germination percentage and other germination indices was significant at 1% level. In the control
treatment, no germination occurred. The best results observed in 1000 ppm GA with 88.33 percent
germination. The highest percentage of germination and seedling establishment observed in
populations A4 (78.08%) and A6 (41.33%). To remove dormancy in Linum album it is proposed that
we use combined GA treatment with stratification. Also, based on the indices studied, the use of
populations Al and A6 is recommended for improvement of breeding programs.
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