Iranian Journal of Field Crop Science el el blE
Vol 49, No 1, Spring 2018 (65-75) O OB ‘°"J'°
DOI: 10.22059/ijfcs.2017.226910.654273 (FO-YO ) WAV g ) 8,Less ¥4 850

(Silybum marianum L.) St sk (29518 obs Cilisee B 9 o515 9 wuldl 306

TG dilzes 5" Oliad deme Wl (5t e T (S350 g 4TS
JKiils oly5 0alS (654551 o 583 (smils Y (Ol ) o&Sls (65,5LES edKiils LS el 5 slyy 058 Sletils )
63l a0l BLLE Slidons 5 o e 05 8 SLetils ¥ Ol J ol (65, 5LES oSl pulidS 1 05 8 5Ll ¥ Okt
Ol ) (K5 p ke oK
(WWAF/F/YA 15 0 b = VWA 1Sl s fu,b)

oS>

9 dhme @il 55 BU 5,0l 5Ll e AU Jhaib pa)ls oS il Sl pas g, L e R &
B S5k b Sy pon (S5 o35 K A Gble S s (e 5l edd (5isl pex s e Llez s e
PS5 Joldead s g S 2 b B s ileyl pmamen .23 S 415 ol sy O wix y Jlu ki s sl
sl 3558 \WAY-AYAY Jlo 95 S 4 ool & Olge & St sl slacmser 5 (25 O S Olge & o 55 G V05 A
it Jliza Ol 31315 e e 0 g 03l Olme 5 il 3 ,Shes g Uil solsine S Bl 8l DL s o3 8 )
353 r;,; f,fgx,af/V) sk 5 (Gl K5 03 C;J‘ r,f‘;?n'\)wu‘;y Olee o ke 315 DL Comper 5 CSS
S S s Wl s Shes gy pl,1 ity imes el sty R s @Bl 53 R e Cnar 5 (s S

.w‘.ﬁchLﬂ‘Aﬁe;yuLﬂ 'gl}_.aﬁ‘_;,;l:rSl; J} gJu.dIC,wAbA.g d}d}h):oﬁﬁ/\ v5|j‘1‘
oSl aakie ‘g;llj'“ K] u] .h.:‘,.b g;ﬁ...‘;\._..» ‘Cﬂ)"ﬂ;‘f“ (o gs..\.,lf 6[&03‘5

Effect of Climate and Density on Diferent popullations of Milk Thistle
(Silybum Marianum L.)

Dr. Khosrow Azizi !, Jamshid Nazari Alam? Mohammad Faizian * and Rouhollah Heydari *
1. Associate Professor, Department of Agronomy, Faculty of Agriculture, University of Lorestan
2. Doctoral student Agronomy, crop ecology of Lorestan University
3. Associate Professor, Department of Soil Science, Faculty of Agriculture, University of Lorestan

4. Razi Herbal Medicines Research Center, Lorestan University of Medical Sciences.
(Received: February 5, 2017 - Accepted: June 19, 2017)

ABSTRACT

The kind of population, climate and density have a significant influence on the various properties of the
Milk Thistle. Therefore, the impact of two temperate and cold climate on the four native populations
collected from Shush, Poldoktar, Khorramabad and Aleshtar and a cultivar were evaluated as a
randomized complete block design in a few years and places. As Well as an experimental was performed
in the form of Split plot includes three different densities of 6, 8 and 10 plants/m? as subplots and
populations of Milk Thistle as main plots for two years from 2014-2015. The results showed that the
climate had significant impact on traits such as plant height, grain yield and Silybin. Results of the
interaction effects showed that the maximum amount of Silymarin (21 mg.g) and Silybin (4.2 mg.g) was
obtained in native population of Aleshtar and in the cold region. Also the highest of plant height, grain
and biological yield was obtained at density of 8 plants/m? but the density did not effect on the amount of
Silymarin.
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Table 1. Results of analysis the soil physicochemical of studied farms

Regions MN B Cu Zn fe K P O.c% N Soil EC PH
ppm ppm ppm ppm ppm ppm ppm % texture  ds/m

Korammabad 0.2 0.3 0.7 04 0.9 201 6.8 0.43 0.041 Clay 24 8.1

Aleshtar 0.4 0.5 0.5 0.2 0.4 187 5.6 0.7 0.03 Clay 2.1 7.3
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Table 2. Component variance analysis effect of cold (Aleshtar) and moderate (Khorramabad) climatie
on the different popullations of the Milk Thistle

Source df  Height Capitol No. No. Seed Grain Biologic ~ Silymarin  Silybin
Diameter Capitol Seed weight yield yield
per plant per
Capitol
place 1 928.2 201 6.66 11.2 0.81 0.26 5.06 0.60 10.34
year 1 0.06 2.01 1.06 8.06 0.01 0.0006 7.29 1.06 0.08
Place* year 1 9.60 3.75 4.26 0.60 2.01 0.002 0.17 0.26 0.01
Block (Place* 8 66 2.93 2.86 8.73 1.26 0.006 0.90 1.30 0.02
year)
popullation 4 719.4" 412.30" 16.60" 804.5" 2.27 0.35" 5.93" 267.39" 5.27"
Popullation* 4 64.0 1.97 2.70 2.64 0.52 0.03 2.59 23.4" 1.89"
place
Popullation* 4 177 12.80 1.85 9.60 247 0.007 0.82 1.35 0.02
year
Popullation* 4 2.80 6.04 1.05 2.05 0.89 0.03 0.16 3.47 0.02
place *year
Error 32 66.81 7.80 1.97 3.35 3.32 0.007 0.64 1.36 0.047

*Significant at the level of five percent
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Table 1- Average Comparison of four Indigenous populations and a crop cultivar of milk thistle in the two cold
(Aleshtar) and moderate (Khorramabad) regions.

Sources Height Capitol No. No. Seed Seed Grain Biologic Silymarin Silybin
(cm) Diameter Capitol per weight  vyield (t  yield (thas  (mgg™) (mg g™
(mm) per plant Capitol @) ha™) Y
Climate
1 "95.7° 40.1° 6.53° 67.7° 18.9° 0.59° 5.99° 13.3° 1.87°
2 87.9° 40.5° 7.2* 66.8° 18.6% 0.722 5.40° 13.53% 2.7°
Different populations
1 1002 45.1° 6.9b 70.3° 19.1° 0.7° 6.418° 9.08¢ 1.8d°
2 95, 42° 6.5b 69.8° 19.0* 0.66" 6.293° 8.50¢ 1.68¢
3 93.1° 35.4° 6.33b 65.8° 18.9% 0.56° 5.853° 13.3° 1.93°
4 79.9° 33° 5.75b 54,2 18.6° 0.43° 5.027° 19.08° 3.18°
5 90° 46° 8.83a 76.2° 18.0° 0.91° 4.904° 17.16° 2.8°

ashais (V) :eblS adlaie .Cud o g oy iy Jlaisl mav j0 &jls S yiie B> G aS S0l 98 DglaS gt o 0 %
w3 63y ©) 52 () sl s (1) ol (V) i (1) i sl Sunpae -y s it (1) Jitno

“in the each column, the difference between the two means that have a common letter are not significant
in the five percent level. Climate: (1) moderate region (2) cold region. Different populations: (1) Shush

(2) Poldokhtar (3) Khorramabad (4) Alashtar (5) crop cultivar
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Figure 1. Interaction between different population and planted area of silymarin Milk thistle (mg.g)
(numbers in order of native population: 1. Shush, 2-Poldokhtar, 3-Khorramabad, 4-Aleshtar and 5-crop

cultivar)
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Figure 2. Interaction between different population and planted area of silybin Milk thistle (mg.qg)
(numbers in order of native population: 1. Shush, 2-Poldokhtar, 3-Khorramabad, 4-Aleshtar and 5-crop
cultivar)
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Table 4-. Component variance analysis effects on different populations and densities in the studied traits
of the Milk thistle

Source df  Height Capitol No. No. Seed Seed Grain Biologic Silymarin
Diameter Capitol per weight yield yield
per plant Capitol
block 2 109.4 391 191 8.8 3.52 0.004 1.17 0.95
year 1 3.60 11.37 0.044 0.71 0.400 0.001 03 0.46
popullation 4 1588.4" 572.7" 24.87" 971.8" 2.65 0.82" 29.3" 247.9"

Density 2 5225 19.14 5.21 410.8" 1.01 0.30 8.84 0.43
Year* density 4 6.1 6.85 0.87 10.1 2.8 0.05 0.03 4.42
Error 16 43.6 5.1 3.32 15.8 3.74 0.010 0.30 251

(popullation*block)

Popullation* density 8 489 17.97 1.54 12.9 5.10 0.05 0.18 6.90

Density* Year 2 2201 118 15.0 923 3.03 1.001 0.30 3.20

Error ( density *block) 8 32.15 3.8 2.27 37 0.95 0.005 0.301 1.88

Popullation* density* 8 1222 7.61 2.17 6.24 571 0.059 0.039 2.59
year

Error 32 29.2 11.9 1.36 12.82 2.46 0.01 0.13 4.93
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Table 5- Average Comparison as to the main effects of different population and density of the Milk thistle

Sources Height Capitol No. No. Seed Seed Grain Biologic Silymarin
(cm) Diameter Capitol per weight (g)  yield (t  yield (t ha™) (mg g™
(mm) per plant Capitol ha™)
Density (plant/m?)

6 o8P 42.1° 7.9 73 18.9% 0.46° 5.66° "17.81°

8 101.17 42.1° 7.2° 73.4° 19.16% 0.79° 6.32° 17.8°

10 92.8° 40.76° 7.13° 66.8° 19.3° 0.66" 5.24° 18.03°

Different populations

) 107.78 45.7° 7.27° 74.7° 19.2° 0.71° 6.74° 15.9°

Y 102.7° 42.5° 7.38° 74.3° 19.6° 0.69" 6.65% 14.1°

¥ 99.44° 38.2¢ 6.66" 69.4° 19.2° 0.47° 6.62° 18.7°

¥ 83.4° 34° 6.38" 59,0 19.1° 0.38¢ 43 16.8°

o 93.2¢ 47.9° 9.38° 77.7° 18.5% 0.92° 4.36° 23.8°

¥Significant at the level of five percent do e iy Jleisl maw jo o pre
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“in the each column, the difference between the two means that have a common letter are not significant
in the five percent level. Different populations: (1) Shush (2) Poldokhtar (3) Khorramabad (4) Aleshtar
(5) crop cultivar.
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Figure 3. The relationship between yield seed and plantingdensity
of Milk thistle
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Figure 4- The interaction between population and plant density on grain yield (kg.ha) of Milk thistle
(numbers in order of native population: 1. Shush, 2-Poldokhtar, 3-Khorramabad, 4-Aleshtar, and 5-Crop

cultivar)
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