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Abstract

This investigation was carried out in the spring of 2005 – 2007 in the Research Station of Rangelands in Hamand - Damavand region of IRAN to study the effects of conventional and low input production systems on seed yield and sylimarin percentage of Silybum marianum L. This experiment was done in split-split plot based on randomized complete block design with 3 replications. Treatments were 2 production systems (Conventional and Low input system) in the main plots, 3 planting time (25 of March, 4 and 14 of April) in the sub plots and 2 seed types (Improved and Native of Khoozestan) in the sub-sub plots. Results showed that there was a significant difference between production systems. The highest height (125.8cm) and number of capitols per plant (10.4) were obtained in conventional system. While other traits including capitol diameter (7.028cm), number of seed per capitol (125), 1000 seed weight (25.006g), seed yield (1888.072kg/ha), silymarin percentage (%7.711) and silymarin yield (150.443lit/ha) were recorded in the low input system. Results showed that because of using vermicopmpost and its effects on plant growth in low input system, highest seed yield and silymarin yield were obtained in this treatment.  Seed planting in the first time of planting (25 of March) had the same effect on growth and yield. Highest values were recorded in the first time of planting (25 of March). Also, improved seed caused more seed and silymarin yield. Results showed that for getting highest seed and silymarin yield, using improved seed and low input production system is necessary. Also, according to the climatic condition, seed must be planted as early as possible. In this investigation, the best time of planting is 5 March).

Introduction 

Siybum marianum is native of the East Mediterranean and Asia Minor, and is one of the most frequent medicinal herbs grown in Iran (Anonymous, 2003). The pharmaceutical industry uses the content of flavonolignans (silybin, silymarin, silydianin and silicristin) in the seeds, which have a hepato-protective effect. The most important its constituent is Silymarin that is used widely in pharmaceutical industry (Omer et al., 1995). Medicinal plants production is mainly dependant on ecological condition. In this respect, using correct production system is crucial. In Iran, there are more than 7500 plant species which most of them have valuable active substances. One of the most important of them is silybum marianum. Recently its cultivation has started and several drugs have produced from its silymarin (anonymous, 2003). This is very important to reduce chemical drugs and increase individual health. The question of the right planting time of Milk thistle in relation to its yield and silymarin content has been subject of discussion. Although it is stated that Milk thistle should be sown in autumn, but it is dependant on ecological condition and objective of production. There are no studies on spring cultivation of Milk thistle in these regions. One of the problems in Hamand region is finding out the adaptability and correct production system. In low input production system, less energy and chemicals is used. So, such systems are accordance with principles of sustainability and ecosystem health (Sharma, 2002). Milk thistle is a long day plant and planting time has major effects on seed yield and silymarine percentage (Omer et al., 1990). So, by choosing correct time of planting, plant density and production system, growth and development will accordance with optimum temperature and solar radiation in the local region and subsequently seed yield and silymarin percentage will increase. Objective of this investigation is to find out the suitable production system, seed type and planting time of Milk thistle to exploit its yield potential for its recommendation to the farmers of Hamand region.

Materials and methods 

Field study was carried out in the spring of 2005-2007 at the Rangeland Research Station of HAMAND - DAMAVAND region at east part of Tehran province in IRAN. The soil of the experimental plots was loamy in texture, rich in nitrogen, available phosphorus and medium in potassium with slightly alkaline in reaction (table 1).

Table 1- Physical and chemical characteristics of soil in experiment site

	pH
	Available K (ppm)
	Available P (ppm)
	Total N%
	OC%
	Texture

	7.6
	349
	20
	0.05
	0.5
	Silty Loam


Treatments were two levels of production system (Conventional and Low input system), 3 times of planting (25 of March, 4 and 14 of April) and two seed type (Improved seed and Native seed of KHOOZESTAN). In conventional production system, chemical fertilizers (according to the soil test and fertilizers recommended by Research Institute of Soil and Water for the region) and chemical herbicides were used. While, in low input system, 50% of the fertilizers amount in the conventional system were applied and weeds hoed only by hand. Also, 15 ton/ha vermicompose were used in low input production system. The experiment design was split - split plot with three replications. There were 6 rows with 5m long and 3m width in each plot. Plots were irrigated at 7 days intervals. Final harvest was taken from two central rows (2m2) by hand. Harvesting was started when seeds in capitols matured and silks were appeared in the capitols. Then, seeds were dried in the oven at 75oC for 48 hours. Silymarine of seed was extracted at the laboratory of IA university of Roodehen. 

Statistical analysis

Data ware subjected to statistical analysis using ANOVA, a statistical package available from SAS. Means comparisons were done by Duncan multiple range test at 5% level.

Results
There were significant differences in all measured traits in response to production systems. Results show that the highest number of capitol per plant (10.4 capitol/plant) and height (125.8cm) were obtained from the conventional production systems. (Table1). These results are supported by previous studies (Omer et al., 1990). The highest capitol diameter (7/1cm), seed number per capitol (125 seed), 1000 seed weight (25.1 g), seed yield (1888/1 kg/ha), silymarin percentage (%7.7) and silymarin yield (150.4 lit/ha) were obtained from low input system. Integration of chemical fertilizers and vermicompost improved soil composition and caused better condition for plant growth and development. This is related to the higher soil biology activities, better soil composition and nutrient availability in the soil (Sharma, 2002). Among the various levels of planting time, the highest yield and silymarin percentage were obtained from the first level of planting time (25 of March). In regards to seed type, the highest seed numbers per capitol and silymarin percentage were obtained from native seed of KHOOZESTAN. But, in other traits, improved seed had better results and significantly was better.  The results of this investigation showed that using low input system and improved seed are essential for obtaining the highest seed yield and silymarin percentage. As it is clear in the table 1, farmers in the Hamand region, must start to plant milk thistle at the time which ecological condition allow them. So, 25 of March is the best time. In the low production system, quantitative and qualitative yield is more than conventional system and, of course, expenses will decrease and incomes will be more. This is the thing that farmers and ecologists are looking for it.

Table1. Mean comparison for quantitative and qualitative characters in milk thistle
	Treatment
	Height (cm)
	No. of seed per flower
	1000 seed weight (g)
	Seed yield (kg/ha)
	Silymarin %

	Conventional system
	125.8 a
	10.4 b
	17.5 b
	1099.5 b
	5.9 b

	Low input system
	94.5 b
	125 a
	25 a
	1888.1 a
	7.7 a

	25 March
	127.2 a
	132.4 a
	26.6 a
	1868.7 a
	8.6 a

	4 April
	111.8 b
	112.8 b
	20.1 b
	1462.2 b
	6.7 b

	14 April
	91.7 c
	98.8 b
	17 b
	1150.5 c
	5.1 c

	Improved seed
	130.3 a
	126.7 a
	25.1 a
	1832.3 a
	6 b

	Native seed
	90.2 b
	102.6 b
	17.4 b
	1155.4 b
	7.6 a


*Means with similar letters are not significant at the 5% probability level (Duncan test).
Discussion
The results of this investigation showed that using low input system and improved seed are essential for obtaining the highest seed yield and silymarin percentage. As it is clear in the table 1, farmers in the Hamand region, must start to plant milk thistle at the time which ecological condition allow them. So, 25 of March is the best time. In the low production system, quantitative and qualitative yield is more than conventional system and, of course, expenses will decrease and incomes will be more. This is the thing that farmers and ecologists are looking for it.
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