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This research was conducted in order to investigate some quantitative
and qualitative traits of milk thistle under the influence of delayed
planting dates in 2016 at the research farm of University of Jiroft. The
experiment was carried out in the form of split plots in the form of a
randomized complete block design in three replications. The main
factor in this experiment was six planting dates (November 10,
December 10, January 10, Bahman 30, March 10, April 10) and the
secondary factor was three ecotypes of thistle (Kashan, Sari,
Malathani). The measured traits included number of Capitulum per
plant, number of seed per Capitulum, Weight of 1000 Seeds, plant
height, seed yield and grain oil content (%). The results showed that
the effects of planting date, ecotype and their interaction on all studied
traits were significant (P<0.01). Under the influence of the delay in
planting, all studied traits decreased linearly and significantly (P<0.01,
R2>0.85). Based on these results, the decreasing slope under the
influence of delayed cultivation was different in the examined
ecotypes, so that the highest and lowest absolute values of the
decreasing slope were observed in Malathani and Kashan ecotypes,
respectively. The results illustrated that for every 10 days of delay in
planting, seed yield decreased in Malathani, Sari and Kashan ecotypes
by 251.4, 239.1 and 134.6 kg per hectare, respectively. The oil
percentage decreased by 0.62 and 0.31, and 0.58 percent respectively.
In general, in the subtropical conditions of Jiroft, the optimal planting
date is November. The comparison between ecotypes also showed
that although Mulathani and Sari demonstrated the highest yield of
seeds and oil on the first planting date, Sari ecotype had more yield
stability during the different planting dates.
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EXTENDED ABSTRACT

Introduction

Commercial production of medicinal plants such as milk thistle needs optimizing
agronomic operations and to provide their ecological requirements, particularly planting
date first and then plant breeding. Planting data is a key factor which can supply plant
heat and photoperiod requirements to reconcile environmental conditions with plant
eco-physiological needs. Milk thistle (Silybum marianum) is one of the most important
medicinal plants considered by researchers due to its industrial, medicinal, and cosmetic
usages. The effect of the planting date on some traits of milk thistle as grain yield, 1000
seed weight and sillymarin under climatic condition of Poland with very cold winters and
medium summers showed that late June was the best date for milk thistle planting and
earlier planting caused a decrease in grain yield and other yield component measured.
Mousavikia et al. (2019) studied the effect of planting date and fertilizers on milk thistles
under climatic condition of Birjand with cold winters and very dry and hot summers and
they found that the maximum grain yield of milk thistle was on 10th of March with
optimized fertilizer components. Thus, due to economical and medicinal importance of
milk thistle production, this experiment was performed to determine optimum planting
date of different ecotypes of milk thistle under sub-tropical climatic condition of Jiroft
region. In the present research, the effect of delay cropping dates on grain yield,
component of grain yield and oil production were evaluated.

Methodology

This research was conducted to evaluate some quantitative and qualitative traits of milk
thistle when affected with delayed cropping date in 2016 - 2017 in the experimental
research field of University of Jiroft. Based on DePauw climatic classification, agroclimaic
conditions of the study area was dry (Aridity index=annual rainfall /annual reference
evapotranspiration: <0.2 and >0.03) with very warm summers (‘mean temperature' of the
warmest month>30°C) and cool winters (<'mean temperature' of the coldest month<10°C).
Experimental design was arranged in spilt-plot based on randomized complete block design
with six sowing dates incuding 1t October. 1st November. 15t December. 15t January, 1st
February and 1st March as main plot and ecotypes (Molasani, Sari and Kashan) as subplots
in three replications. Traits which were recorded included number of capitulum per plant,
number of seed per capitulum, weight of 1000 seeds, plant height, seed yield and grain oil
content (%). Data was statistically analyzed using SAS 9.3 VERSION, and means were
obtained using the Duncan test (p<0.05).

Results and discussion

Results showed that planting date, ecotypes and their interactions significantly (P<0.01)
affected number of capitulum per plant, number of seed per capitulum, weight of 1000
seeds, plant height, seed yield and grain oil content (%). Means comparison of main effect
using the Duncan Test (table 3) indicated sowing date on 15t October caused a significant
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increase in the amount of number of capitulum per plant, number of seed per capitulum,
weight of 1000 seeds, plant height, seed yield and grain oil content (%). Means comparison
analysis of ecotypes showed that all the above studied traits in Sari were significantly
greater than other ecotypes.

Based on the results, delaying planting time led to a significant decrease in all above
recorded traits and the changes of these variables were fitted with linear function (P<0.01,
R2>0.85). Delayed cropping had different effects in the three studied ecotypes such that
maximum and minimum of absolute value of fitted linear function slope was observed
respectively in Molasani and Sari. Seed yield of Molasani, Sari and Kashan reduced
respectively by 251.4, 239.1 and 134.6 per ten days’ delay in sowing date and also oil
content in Molasani, Sari and Kashan was reduced respectively by 0.62, 0.31 and 0.58
percent per ten days’ delay in sowing date.

1400 Kashan = -224/3x + 1369/2
R2=0/9704
1200 Molasani = -349/83x + 1371/3
= 1000 8 b _ R2=0/9881
> Sari = -162/43x + 900/83
< 800 c c R2 = 0/9969
=]
3 600 d _
; 400 f f Kas_han
o Sari
200 g g . Molasani
0 h T
0 1 2 3 4 5

planting date index
Interaction effect of planting date and ecotypes on oil yield of milk thistle.

*Planting date index: at the horizontal axes, one unite of this index indicated 30 days after the first planting date
(15t October)

Table 1. Mean compassion for main effect of planting date and ecotype on some quantitative traits of
milk thistle in Jiroft region.
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2355b 22.88b 104b 11.94b 113.24a 3.60b 1st november. 9:;
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756.3d 17.66d 34.622d 4.36d 48.13c 1.53d 1st january U;-
155.2e 16.52¢ 15.88e 3.08e 36.11d 1.09e 1st february %
57.2f 12.53f 12f 2.51e 22.11e 1.03e 1st march
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*Same characters have no significant different

Growth period decrease and heat stress which occurred in delayed planting dates are
the main factors resulting in decreased yield and component of milk thistle. Mousavikia et
al. (2019) demonstrated that delayed planting date caused a reduction in yield component
of milk thistle. They also reported that plant height, number of capitols, number of seed per
capitols and yields were significantly reduced after 6th March planting date [23]. Adverse
effects of heat stress on pollination of sunflower decreased the number of seed and its
attained yield [38]. The results of the experiment carried out on phenology and
phyllochrony of milk thistle in Golestan province showed increased temperatures had
raised developmentrate, and higher environmental temperature which occurred in delayed
sowing date treatments led to decreased phyllochron (days between two continued leaf
emergence) and consequently decreased leaf number and plant height [37]. Zamani and
Javadi [2019] indicated planting date had significant effects on oil content and oil yield of
safflower in Birjand region. They showed that maximum yield and grain oil yield was
attained when safflower was planted on 20th September.

Conclusion

In summary, under subtropical conditions of Jiroft region, the optimum cropping date of
milk thistle was determined to be end of October and early November. A comparison of the
ecotypes revealed that Sari had greater yield stability during different planting date even
though the greatest yield of grain and oil were observed in Sari and Molasani ecotypes.
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