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Table 1. Amount of precipitation and temperature means in the growing months of milk thistle in
Gorgan and Aliabad
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Month of Temperature(°C)  Precipitation(mm)  Temperature(°C)  Precipitation(mm)
year Aliabad 5T _Ls Gorgan o8 g
Oct. 21.6 90.1 23.2 94.5
Nov. oL 17.2 51.3 18.0 34.1
Dec. i 11.1 120.8 11.3 65.5
Jan. &» 7.9 123.8 7.7 88.4
Feb. e 11.3 72.6 10.8 40.5
Mar. il 12.0 95.5 11.8 85.1
Apr. 23554 15.2 50.6 15.1 29.6
May. cigus)l 19.3 86.6 19.7 51.9
Total rex - 691.3 - 489.2
Mean L. 14.5 - 14.2 -
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Figure 1. a) precipitation and b) Temperature means from sowing time to harvesting of milk thistle in
five sowing dates: oct. 2, Nov. 1, Dec. 1, Dec. 31 and Feb. 24, in Gorgan and Aliabad.
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Table 2. Combined analysis of milk thistle traits including of capitol number per plant, seed number
per capitol, plant height, Days to flowering and harvesting time, 1000 seed weight and seed yield in
five sowing dates : oct. 2, Nov. 1, Dec. 1, Dec. 31 and Feb. 24, in Gorgan and Aliabad.

Jsl8 slaws &ls sldas BT Ne3T) Daysto U 3,
MCL» LRSI Jsls 5 &ls Gy Cu;)n L B Sl s Ses
S0V capitol seed 1000 plant height S g seed yield
number per  number per seed flowering harvesting
plant canitol weiaht
Location Ol 143" 680.62" 9.81™ 2.21™ 102.04 156.02 119023.74
Ea a gl 0.11 73.32 3.63 281.74 451 1.95 24110.93
) = b 20.02™ 3029.41" “8.83 27223767 10867.02" 17712.06°  2229908.64
sowing dates
HSX e slS =0 ok o * ok ok s
. Xzl C"T-“l‘ 1.09 278.43 217" 1034.19 168.04 4458 45513.11
sowing date* location
Eb b sl 0.06 39.74 2.33 328.95 231 1.37 19655.43
CV. Ol o 8.07 6.02 6.81 16.08 1.02 0.67 13.85
LSS g 0.37" 0.25™ 0.33" 0.33" 0.01" 0.28"
Chi-square

el e Ao gy 5 Sl 53 M e F T s e DI NS
Ns: No Significant Difference., * and **: are significant at 5% and 1% probability level respectively.
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Table 3. Mean comparisons of milk thistle traits including of capitol number per plant, seed number
per capitol, plant height, Days to flowering and harvesting time, 1000 seed weight and seed yield.

J5els slaes £ls sl Daysto U s, als s Shas
o] e iy S ab iy as s e £A9)
ol . ) i () (sl P .
) s Capitol Seed S Sl (a
Sg;/:ér;g Location ”“';Izenrtper ”Ugg?tro?er v&g% ?] tsigcrj) heigrlsn(::m) Flowering  Harvesting  geed Yield
(Kg/ha)
Gorgan o8 3
Oct2 4 581a 78.25d 2045D 17229a  180.75a  22625a 126462 b
Nov.1 obihe 474b 122.00b 23.00a 16545a  17400b  209.75b  1634.98 a
Dec.1 i 262¢ 13351a 2352a 11596b  15551c  17950c  1025.71c
Dec.31 (o \» 2.53d 112.00b 22514 91.75¢ 12750d  150.75d 675.84 d
Feb.24 i.lo 153e 97.00¢ 20.32b 41.82d 97.00e 107.00e 344.12¢e
Aliabad LT s
Oct2 e 487b 87.75¢ 22.03a 18581a 19850 a  22500a  1180.37h
Nov.1 ol 599a 119.50a 22672 18434a  17825b  204.00b  1920.32a
Dec.1 3l 3llc 120.75a 24.00a 12268b  150.00c  17250c  1049.20¢
Dec.31 (o 291¢ 96.25b 23.36a 8335¢  123.75d  14200d  828.94d
Feb.24  wiulo 1.76d 78.00d 2272a 43.86d 100.82¢  10952e  366.93e
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*Means by same letter in columns are not significantly different at 5% probability level using LSD test.

Yo



WAL (€) it A 81,5 QLS gi 40 ot

SO S sl Szl 5o Sie opl sl 0L Ol js culs b bl S pas
2 OLE S s a5y 55 JsaolS Sl o i Sgsba il e s gae OMal (glls 5T e
(g s etalie OLT Ve s bl de 55 5 g0 Ve

Sgosbas il glab=Ye LB alS $p s JslS sliw o Sle ci8 55 26 L
PUPRCIV I W PR S b e D8 S s (Wdd 0) CudlS Ll p 5 s
Jsder) Sy @ 53 J5malS sl 53 2alS Aoy VY s VI O s OLT Y e s &t
g w08 S s e\ ))ST\'&L&@)UJ}L.‘%)JJE}SJ‘J&J O A S SV
(¥ Jsd) 3 Ao 0V/8 5 EA/Y0 5UT e 53 5 Aoy VY 5 08/AY Uslas
G 5l s JswlS s s slaws 100 313 LS Laesls €S e w52 1 g S 53 &l sldas
Sl e (Y ) o8 8 15 S OG5 b bl I e 5 O (oS
MS@)UJQUQA:Jﬁwgﬁwlézbngglfjfdudﬂgﬁdsslmdmuiﬂ
S s s s s (\Tre) 3l B sl s JsmlS sl sl p i s 4B S 13
@)u 53 a4ty sl (Y Jad) A edalin Ll 0 S @)U 03 JslS s dls slaas o 2eS
Gl blie Sl s B wamen (7 sd) SISl e Gl (g3 )0 L oLV e csls
CEOYVe) 3TNy il G0l s als sl o mi 5ls DL LT e s JslS s ails sl
53 asls sl Sl (X Jsds) cmiln Gl OLI Y e csls ol L3l sl b oS s
oo kanl 0 5 g5V e Q..ZlS'CUL? Sosba ol olis Jlaas cll8 5 2l L dslS
LI He 53 5 alS Ao ,3 Y4/0 5 MY XO/A o Sasy OLT Vv sl o)l 4 Cnd OB S
solS S s 3l csls G2t 5o (7 Jsd) cdls alS ao s YEV 518/0 YV L s
oLl Ve 38 Gyl A S JglS s il sl il ds s ) 5 /8 e sl e s
AV Jad) A sdalie

L, il Slegen 4 Ll oo (F Jod) g0 V0 S @)UJJ Jsl8 5o 2eS 4l sl
OYA0) OIan 5 slidame il by o S Olej 5o (S50 i Cusby 5 50wl sl
4__,@_...;&5;%)”;,(,show,\g,;.séu@u,; Ly 3555 5ol ub O Bl o jrie
@\MK;A;J,-Q;S);U,%;QW;ux;uzilpl s 5 L8 518 daul Vo Bl 6

OA) L5503 Ols 3L 5 8 slaws 5 VL Cusby ol sbes

\a'



s 5 olS gy iy w3 ) CBS b S Slaml 53 4 Ay e e
oealS ol sl (g iy ls Slal A 5 4 e 45 515 S g Jalad W 3 e dd U S J S
P dsals ady alS an v (ddj e 93 b 0L oUS Sl s s 55 o 8 slaastls W)
osba Ll g S o b arli &S plads o, p ol 1K slad S J e s A S
FolS 2o 02 padse ol n g (g il slund W5 w0 530 5 a2y S e
g)mwgémﬁﬁdlsg}:ﬁjjélﬁv_égw)}r.)..od,,l;g.i;@\d)Ls_sh slacsls
2l 0L Shals &ils sl S gla &0 0l s s e

AAE OLes L Gislas S sbecigus )l Lol 3oL shils slass, 5 oles ksl s oo 5
e essdoms pl 53 a8 sl OLas () Jsae) ol 0K 53 a5 oley3T ) e s e azilS olalS
S5om g0 laad p slad sols s als LSS gl el Ll i maS 550 Js 4 088 s
5 SLmles ;8 sl mlial Jayl sl e 4y sbT e 53 i 0L S s edd al s
Y Jod) conl sl J}:ﬁts 5> als slaws UjAngﬁL;,aA.}\thﬁ.fJ
Les 5 2l mme adils Slsa Qj)ﬂ()\.{»ﬁwg@)l}wﬁ)o&ﬁ;\ 4ls Hlm O
3 0L 3 O Sl e s a5 L (Y ) Cols o al s (ol i il A0
L&:a_nﬂ‘)\i‘))}ﬁsttﬁjg;ujlb)ﬁa&w}ﬁd‘éw\umo&ﬂ}MS@)UW
Jsb sl 5 2L Ol oes 40 (ol ol ge S0le i 51 OIS 53 sl 505 L 4S5 sbow
ol 03l OLES (g ls pme gl 3 Shae add ol () Jpir) Cils U cilS Ol 5l 6,90
).s).sl_glfl_a):g;..ilsdu'cubmjsa\j\;)l}nojjmumjﬁnJfli:‘,« AL s B Sl e
Slage ) LS 5 Al (gl pme BB (53 V0 53 OLT Ve s Slag b 53 088
Sl 05 eSOl aels L(F Jsd) dixdls G| cils Gl ai b bl 0 5 g Ve C3lS
5> el e 035 Sls aals 5 o, S YY/0YYE LT e s cals Ciless Slag by als
(X Js>) 5 e v; YOXYY/0Y Uslas 08 S il Calases gt

530\ S b s sl e s a5 088 55 ea dli e wls s 035 (oKke o YL
2 OLES sl s O35 50les op eSS I s el s (p S YE 5YY/OY 5 5a)
Ois A g (Y Jsas) el (p S YIY 5 Yo/t g fay) Kbl 0 5 o V0 2S glagm U

Lol 0ds o Sleyen Jdsas Ll 5 e 5300 S b ol Glads s 2t dls Sl

\A4



WAL (€) it A 81,5 QLS gi 40 ot

U':'—E-’uj—ua‘“dj:"‘—“’j:‘ﬁJ‘j—‘ﬁgj—’cb“-’\:jj;)JAS‘)LG—’JJ‘;-’jJ’))L‘JJlWL‘L;Ei‘f;’
du@)uﬁugwumomﬁ S s (S5 50 3l g0 enl B ge amD j> 5 axdls
.,\.Irl.: 034 Sl ol IS

Ajg;_w\a,\_.szﬁ&_z.:z;J):.(A)g;_.ﬂ\,t_gj:d\ﬂﬁﬁ»ybajwwg'ci)u
ﬁ;"l_?)_3&2)\}_?)5.('\),\3}2&5;[5;:3\&”Cw)\jdwwu\ﬁdﬁ&ﬁwlsduéjb
.,\_ASU M\JJ‘JA Q))Uw.})l 6.).96 “:"“"’ji )JS Lﬁ'-’-))‘b el::; Olews Ls;-jj.:g;&ls C)U)‘J&M
BE ASLSJJJGMJJM\J)‘JA Q)) &AS&LJ‘MJOJ.&) ‘_5.3))‘: el.3§ QJ[S)J]:}U (V) Gl ol
Wo[d; M‘JJ‘J_A Q)) &ﬁ\j(\o),\_&e.khu M‘J)‘JA Q)ﬁ U'iJSYL ALY @)U U’JJ\
(Y0) i 5158 (YOIY) 0L 5 g e o 5 S 55 20 L (SIS
AU o ols e s sbay S Cu:)\ Sle s GLES Laesls S e 4 s 14T g t\.&SJ‘ sﬁg""-‘-‘
(Y Jsde) 3 5 5 is O 5 5l Blie S1 cpizmen 5 S glag b

A plamil sl e 5 Q88 (sl gl ) cdn S0le amlis ¢ Jolize Sl 31 a3 00 51
Ml OLSs g3 8 js S8 '@)l_?ﬁj\_?g;)ég;_.il:ﬁ Oley s G CL&J)\ sl OLES asd
o ;pingﬁjggﬁ,sﬁ‘cﬁ gl Sl i (¥ Jsda) Sy (gls sme
)Jw—n’m—h}dljﬁ);ﬁytw‘)‘MS@JU)JJ\)QLMQA:UL’T\. )J‘@‘d\. le.&g:a..:rls
Jsb 0 del S say 5 gLl 0le (7 J i) L2l Jls e Sl UG sUT e
JAS&LAJTQKAJQJAJJCJSJ)‘}LSQG‘)Usz.&djbjﬁbwéué‘)u‘)ﬁﬁ‘) 6,93
Vo s el 0 5 3 Vv 3N LSL“CM;S.CLJU)’ Cu:,\ Sosba ol OLis (g5ls sme
VXY 508/48 XY/Ve s sa bl e 53 5 Ao VOYY 5 80/4 XY/ o S 08 S 55 e
Cdls L eB8 Sl asy e Jsb als s glacliS s (V7 Jader) sl Ol S us s
gLl GalS gl sl 5 il axdls o) Ad) 6l (6 ReS s b OIS 55 e sl
du@)l—“’dl—“ﬁ@)asl—hﬂ\)l-iﬁ“—em‘ JJJJS‘J;')\;)\J&M &’:;SL;L})\JAS‘G}J
5 2 sbialb (1) das e S, oL ;.;L:AT oG les Wle o Julse 56 Jdsa S8
(Y1) 5505 AST Jlz e oS 53 Cllas cpl 0 50 (VYAY) OKes

YA



J_guld;\)C,._.irls.cg_)ucb&aosu;‘éb‘b()ué)ﬁ&ki)b@_}?J:Ju’-ﬁ')ud‘::}ﬂqﬁ
Al e Ao 3 S 5 Sy e 00 e b Al s Shas S O -0
Rl 5 clS b Ol 3 o el 5 b sl 0ley 5 adlS b sl 0ley (Y i)
Ol gl O 5 ailS b fline 51 oas o (Y ) s ins M,;QCEM,;L@;T
G oy olies o mdo b e &;,:tsé,u.uftean;,zbﬂuwtsoujé\ﬁ,@,u?uws
Loabi e 53 5 3, YYUYO 5 VAVO L s 08 5 3 cils o B 5, sl op 2y 5 &S
(7 Jadr) diadls Sl gme B SIS lagm bl b aS s o5 55, YY0 5 V4A/0

=l A el C2S O = b blie 51 s 5l e il 3 Shee gla, Sls 4oy lie
SOLT Ve sl (slage ) 53 OIS 3 55 alie s sbas wls 5 Shee (2S5 o 2l o 5l 0L
5SS VIVEAA) OLS 8 s adls 5, Shee 80hee ity (F Jsdr) el oy il ©
(7 Jador) els 3has 0T+ slS sl ) GUSCa s o SHLS VAT /YY) bl e s 5 (s
0535 g 313 DL D A dslee OIS 55 )3 Iz jle Ay o) IS 51 o s A o) e
5335 plpela3N e cosls b o2 OB S & s 3Ll e 3 oS iy 55 S 51 s2ass )
(Y JS8) 5y iy sl slag b ey s S

100
W Gorgan o8 8 Aliabad sui s
90 -
e
o % 80
55
L
< Q9 70 -
I
S e
19
> 60 -
50 -
EYRK AN @y Ve 2idul O
Oct2 Nov. 1 Dec. 1 Dec. 31 Feb. 24

Sowing Date —.x\s &b

OB S 5l e 53 il CBlS sl 55 Jlist sl olS Al 0503 JS b amlie 55 gy Ad 50,00 Isb Y S

Figure 2. The length of the vegetative growth stage compared to total growth period of milk thistle in
sowing dates in Aliabad and Gorgan.
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Figure 3. A regression line between seed yield and sowing dates Nov. 1 (220), Dec. 1 (250), Dec. 31

(280) and Feb. 24 (340) (equal to Persian days) for Gorgan (circle) ans Aliabad (triangle).
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