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Table 1. Some physicochemical characteristics of experimental field soil

. . K P N O.C. EC
Soil texture Silt Clay Sand C/N pH L
(ppm) (ppm) (%) (%) (dS.m™)
Loam-silt 32 36 31 0.7 165 8 0.12 0.85 7.6 0.456
Cow 308 2,5 (2land Oloo sa> (> -Y Joox
Table 2. Some chemical properties of vermicompost
K P N O.C. oH EC
(ppm) (ppm) (%) (%) (ds.m)
40 40 21.27 32.35 7.8 1.16
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Table 3. ANOVA of Silybum marianum traits affected by vermicompost and biofertilizer treatments

Number  Number Silymar Number
1000- Oil Silybin Infloresc ~ Flower
of seeds of Biological in Silymari of
df Seed yield seed perce percenta Qil yield ence fresh
per capitules yield percent n yield infloresce
weight ntage ge diameter  weight
capitule  per plant age nces
Replication 2 13080 10.08 47.50 0.43 26038.05 0.015 0.0063 0.103 384.45 19.44 0.017 0.014 44.40
Vermicompost
4 132449.5™ 10.51™ 4571 4.51™ 532400.40"  1.52" 0.107" 4.83" 5889.11" 10.24™ 0.203™ 0.026 406.27"
M)
Phosphate
0.017 0.016 0.208 0.0003
biofertilizer 1 62335.20™ 2.13**  421.87™ 10.80™  1726914.15™ 2153.07" 91.03"  0.001n.s 526.93"
n.s n.s n.s n.s
Barvar-2 (P)
0.068 0.0038 0.0020 0.013
VxP 4 1163.33ns 0.02ns 3.83ns 0.08ns 9650.55 n.s 0.21ns 62.24 n.s 2.83ns 3.37ns
n.s n.s n.s n.s
Experimental
18 2950.27 0.09 2.70 0.05 7840.17 0.045 0.0063 0.304 93.38 3.18 0.0067 0.0124 251
error
C.V. (%) - 5.64 1.63 1.72 2.32 1.61 1.15 241 3.29 5.61 5.76 1.00 3.57 1.89

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively.
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Figure 1. Means comparison of vermicompost (A1-3) and phosphate biofertilizer Barvar-2 (B1-3) effects on seed and
biological yields (A1&B1), 1000-seed weight and flower fresh weight (A2&B2), and number of capitules per plant

and number of seeds per capitule (A3&B3) in Silybum marianum
Similar letters on each column indicate the absence of significant differences between treatments (Duncan test).
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Table 4. Means comparison of vermicompost and phosphate biofertilizer Barvar-2 effects on some Silybum
marianum traits
Treatment oil afi':]ym Silybin Oil yield Sy'i'zlrga”“ Number of
0 0 -1 i
(%) (%) (%) (kg.hat) (kg.ha!) inflorescences
0 17.86a 3.32a 16.81a 180.63a 33.35a 8.18a
Vermi 10 17.81a 3.27a 16.65a 163.69a 29.87b 8.16a
o (i;:";;'f)‘po 20 1851a 3.25b 16.36b 214.22a 37.61a 8.08¢
' 30 18.23b 3.21b 16.22b 193.00b 34.04b 8.03c
40 17.47c 3.21b 16.12b 165.88c 30.56¢ 8.20b
Phosphate Inoculation - - - 180.63a 33.38a -
biofertilizer Non-
Barvar-2 inoculation - - - 163.69b 29.87b -

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 5. Traits correlation in Silybum marianum affected by biofertilizer and vermicompost treatments

. . o . . Number of Number of 1000- Biologi
. Silymarin Silybin L Silymarin Number of Inflorescence . Seed
Qil (%) Oil yield . . . capitules per seeds per seed . cal
(%) (%) yield inflorescences diameter . . yield .
plant capitule weight yield
Oil (%) 1
Silymarin (%) 0.91** 1
Silybin (%) -0.64** -0.76* 1
Oil yield -0.51* -0.58* 0.98** 1
Silymarin
. 0.65** 0.53* -0.55* -0.47* 1
yield
Number of
. 0.65** 0.66** -0.45* -0.36 0.61* 1
inflorescences
Inflorescence
. -0.61* -0.65** 0.88** 0.85** -0.76** -0.54** 1
diameter
Number of
capitules per -0.49* -0.57** 0.69** 0.69** -0.72** 0.46* 0.60** 1
plant
Number of
seeds per -0.64* -0.67** 0.93** 0.91** -0.49* -0.52* 0.78** 0.56* 1
capitule
1000-seed
. -0.65* -0.70** 0.99** 0.98** 0.54* -0.45* 0.87** 0.70** 0.93** 1
weight
Seed yield -0.75** -0.74** 0.93** 0.87** -0.70** -0.59* 0.90** 0.70** 0.94** 0.92** 1
Biological
ield 0.20 -0.14 0.31 0.31 -0.20 0.20 0.36 0.32 0.36 0.31 0.43 1
yie

*and **: significant at 5 and 1% probability levels, respectively.
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Abstract

To investigate the effects of vermicompost and phosphate biofertilizer Barvar-2 on
guantitative and qualitative yield of Silybum marianum L., a factorial experiment was conducted
in a randomized complete block design with three replications in a field near Ardebil city in
2018-2019 crop year. Vermicompost was used at five levels (0, 10, 20, 30, and 40 ton.ha) and
biofertilizer at two levels (inoculation and non-inoculation). The results showed that seed yield,
1000-seed weight, number of seeds per capitule, number of capitules per plant, biological yield,
oil yield, silymarin yield, and flower fresh weight were significantly affected by different levels
of vermicompost. Also, the application of phosphate biofertilizer Barvar-2 had a significant
effect on all traits except inflorescence diameter. The highest amount of traits in the
vermicompost treatment was obtained in the application of 40 tons.ha*. However, there was no
statistically significant difference for the traits including number of seeds per capitule, oil,
silymarin, and silybin percentage, oil yield, and number of inflorescences in the application of
40 and 30 tons vermicompost per hectare. In biofertilizer treatment, the highest amount of traits
was observed in inoculation with this fertilizer. The highest silybin percentage (16.81) and
silymarin yield (37.61 kg.hal) were obtained in the application of 40 tons vermicompost per
hectare and the lowest one (16.12% and 30.56 kg.ha™, respectively) at the control level of
vermicompost.

Keywords: Qil, silybin, silymarin, oil yield, organic fertilizer.



