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Abstract

Introduction: Medicinal crops production is well interested in Iran due to market demand in recent years. Silybum
marianum L. is an annual or biennial plant, native to the Mediterranean region, which now could be found in other
warm and dry regions. Silybium marianum is used traditionally as a hepatoprotective agent and supportive treatment
of liver disorders. Its fruits contain flavonolignan compounds, silymarin, which silybin is the main constitute
(Abdolahzareh et al., 2012). Management of planting date and integrated nutrition systems in medicinal plants have
to be considered. Sowing date affects the crop yields through changing weather parameters in the growth period. In
addition to planting date, fertilizers rate and type, has an influence on crop production. Today continuous and
excessive application of chemical fertilizers may have neigative impacts on soil health and environment causing
environmental problems (Mohammadpour Vashvaei et al., 2017). Bio-fertilizers are considered as sustainable
alternative sources of nutrients compared to the synthesized fertilizers. The objective of the present study was to
examine the effects of sowing date and fertilizing system (chemical, biological and integrated) on the morphological
traits and yield of the milk thistle under Birjand, Iran conditions.

Material and methods: This research was carried out at the research farm of Birjand branch, Islamic Azad
University, Birjand, Iran, in 2018. The experiment was conducted as a split plot based on a randomized complete
blocks design with three reBIications. Three sowing dates (March 6, April 4 and May 5) and 6 fertilizing systems
(non-fertilizer as control, NPK, vermicompost, Akadin, 50% NPK + 50% vermicompost, 50% NPK + 50% Akadin)
were as main plots and sub plots respectively. In the study the responses of some morphological traits and yield of
Milk Thistle were evaluated. Soil texture in the site of study was loam. Soil pH and EC were 7.4 and 2.3 mmos/cm
respectively. Nitrogen, P, and K content of the soil were 3.8, 11.6 and 75.2 mg/kg at the depth of 0-30 cm,

respectively. All data were analyzed by SAS statistical software and means were compared by LSD Test at 5% level.

Results and discussion: The first planting date (March 6) had the highest average morphological traits gplant
height, capitol diameter and number of branches) and seed yield components (capitol number per m*, number of seed
per capitol, 1000-seed weight, seed yield). On the other hands the treatments 50% NPK and 50% vermicompost
fertilizers had statistical superiority for most of the studied traits. The highest (3327.7 kg/ha) and the lowest %318.4
kg/ha) seed yield were related to the treatments NPK+ vermicompost at the first Flantmg date and treatment of non-
fertilizer application at the third planting date, respectively. It seems that seed yield declining for the planting date of
May 5, was related to the shortening of growth season gnd the coincidence of pollination with summer heating. This
caused a severe decrease in the number of capitol per m* and the number of seed per capitol. Normally, using organic
fertilizers with chemical fertilizers improves physical aspects of the soil; increases microorganisms activity in the
soil, nutrients availability, photosynthesis, yield components and eventually seed yield (Mohammadpour Vashvaei et
al., 2017). Similar results also have been reported by Zarghani et al. ﬁ2019 . Morphological traits quantity positively
correlated to yield components and seed yield. Thus the highest value for these traits were observed for the first
planting date under using NPK+ vermicompost. As a result, the superiority of seed yield of Silybum marianum in this
treatment compared to other treatments, was to be expected. The results of regression analysis showed that traits
capitol diameter, number of capitol per m?, number of seed per capitol and 1000-seed weight were entered into the
regression model, which explained 84.57% of total seed yield changes.

Conclusions: In general, the planting date of March 6 was suPer_ior to the other two planting dates and this planting
date could be suggested as a suitable date for the cultivation of Silybum marianum L. in Birjand region under using
50% NPK+ 50% vermicompost.

Keywords: Integrated Nutrition System, Regression Analysis, Seaweed Extract, Silypum marianum,
Vermicompost.
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Table 1- Means comparison of simple effects of planting date and fertilizer on morphological traits, yield components
and yield of Silybuum marianum L.

Treatment Plant height Capital diameter ~ Seed nu_mber 1000-seed weight  Harvest index
(cm) (cm) per capital (9) (%)
Planting date
March 6 70.1a 434 a 60.1a 23.58 a 20.98 a
April 4 51.31b 3.94 a 54.16 b 19.47b 19.48 a
May 5 34.67c 294 b 47.17c 15.72 ¢ 13.3b
LSD (0=0.05%) 7.43 0.47 3.59 1.77 4.26
Fertilizers
Non-fertilizer 4282 c 3.23¢ 48.87 c 16.72 ¢ 12.83¢c
NPK (1) 51.39b 3.71b 48.77 ¢ 20.01ab 14.04 be
Vermicompost (2) 54.08 b 3.85b 55.12 abc 19.84 ab 17.17b
Acadian (3) 48.03 bc 3.44 bc 57.16 ab 18.82b 17.95b
(1+2) 50% 63.16 a 432a 61.29a 21.69a 26.63a
(1+3) 50% 52.71b 3.89b 51.64 bc 20.45ab 19.90 b
LSD (¢=0.05%) 6.91 0.45 7.29 2.09 7.21
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Figure 1- Comparison of means interaction between planting date and fertilizer on branch number in main stem of
Silybum marianum L.
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Figure 3- Comparison of means interaction between planting date and fertilizer on seed yield of Silybum marianum
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Table 2- Simple correlation between the studied traits of Silybum marianum L. as affected by planting date and

fertilizer
Plant  Capitol  Branch number Capitol Seed number 1000-seed seed  Harvest

Traits height diameter per main stem number per m? per capitol  weight yield  index
Plant height 1
Capitol diameter 0817 1
Branch number per stem 0.89™ 0.757 1
Capitol number perm*>  0.88™ 0.78™  0.92” 1
Seed number per capitol  0.53"  0.41" 051" 047" 1
1000-seed weight 085" 078" 085" 0.85~ 0.47™" 1
Seed yield 0.80”" 0.67" 085" 0.91" 0.52" 0.81" 1
Harvest index 040" 030™ 044 0.54™ 0.52" 0.48" 065" 1

Loy ) 50 Clﬁw ISR VR Y e

* ** significant at the probability level of 5 and 1 percent, respectively
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Table 3- Regression equations of seed yield for each fertilizer level in planting dates and reduction of seed yield due to
planting delay

p i w0 Do ol s
Non fertilizer (control) y = -413.05x + 1530.9 0.98™ 13.76

NPK (1) y = -586x + 2108.6 0.96™ 19.53

Vermicompost(2) y = -642.2x + 2455.2 0.85" 21.40

Acadian(3) y = -905.2x + 2955.4 0.87" 30.17

50% (1+2) y = -1253.4x + 4371.6 0.92" 41.78

50% (1+3) y = -813.65x + 2856.9 0.91" 27.12

Ao ys) dg.d 03 Lls one *
** significant at the probability level of 1 percent

‘}kwﬁb‘ﬁn QWﬂbJM‘JWb‘ﬁQ als bjg.eﬁ LS‘f. c@bf\f brw;; J’l,ﬁ—f dj-'\—"'
Table 4- Step-by-step regression steps for seed yield as a dependent variable and other traits as an independent

variable
Traits of entered into the model Coefficients SE Coef. T-Value P-Value R-Sq(adj) (%)
constant number -78.3 354 -2.21 0.032 -
Capitol diameter -18.41 9.64 -1.91 0.042 35.81
Number of capitol per m? 1.425 0.188 7.57 0.000 25.73
Seed number per capitol 0.871 0.470 1.85 0.070 13.25
1000-seed weight 3.48 2.30 151 0.137 9.78
Total 84.57%
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