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4 

index for the studied cultivars was decreased and it was one of the factors that limited grain 
yield in the second year. Positive and significant correlation of flowering duration with yield 
(r=0.66**) and the number of pod.plant-1 (r=0.88**) has showed its importance in 
determination of yield. Also, the most important of stage at making yield was affected by 
environmental conditions such as temperature, radiation and rainfall.In order to investigate 
growth indicesthe cultivars based on cluster analysis were divided three groups including high 
(Bilbao), moderate (Karaje 3) and low (Sarigol) yield then from each group a cultivar as 
representative was selected. LAI for Bilbao was higher than Sarigol and Karaje3. Also, 
Sarigol was achieved maximum LAI earlier than two other varieties. There was strong 
correlation between yield and maximum dry matter accumulation (r=0.81**). In the first year 
of experiment CGR and RGR were higher than second. The part of difference of yield 
between two years associated with reduced growth indices and another was decreased harvest 
index. Generally, biological yield, harvest index, days to achieve maximum leaf area index 
and number of pods per plant displayed 99% of the total yield- related changes. 
 
Conclusions: It can be concluded that radiation was the determinant factor of yield and the 
occurrence of physiological phenomena, spatially leaf area index, with higher radiation was 
caused yield increase. The cultivars with higher leaf area index and also they were their leaf 
area index corresponded withhigher radiation exposure (group A) had higher biological yield 
and hence more grain yield. In addition to biological yield, harvest index was another 
determinant of grain yield of cultivars, which was strongly influenced by flowering durability. 
Varieties whose flowering period was accompanied by more radiation (less cloudy days) had 
more flowering durability. Generally, biological yield, harvest index, days to achieve 
maximum leaf area index and number of pods plant-1 displayed 99 % of the total yield- related 
changes. 
 
Keywords: Harvest index, Leaf area index, Phonological characteristics, Seed yield, Solar 
radiation 
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so causes lower MAD content. The cultivars of Kuhdasht and Karim showed that under post-
flowering stress conditions, could maintain a higher chlorophyll a, b and higher carotenoids as 
sources of photosynthetic material production. This feature enabled them to sustain higher 
yields under drought conditions by continuance of further production of photosynthetic 
materials and securing more seeds. The results also indicated that Kuhdasht and Karim 
cultivars had higher remobilize of SWC than those of Ehsan and Gonbad. 
 
Keywords: Chlorophyll a, Cell membrane oxidation. Superoxide dismutase, Water soluble 
carbohydrates. 
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I2 irrigation treatment we found, they had no-significant effect between plant pattern 
treatments. 
 
Conclusion: The current study, indicated that irrigation with 6 days interval against 4 days 
interval can produce the same crop yield using lower water in irrigation. Also, planting 
pattern of two rows with 140 cm space used lower water compared with one row with spacing 
of 70 cm, and two rows with spacing of 70 cm. Totally, results indicated the new planting 
pattern of P3 and irrigation interval of I2 used 3200 m3.ha-1 and the highest crop yield 
compared with two other planting patterns in I3 that used 5900 m3.ha-1 water. Using the new 
planting pattern irrigation water reduced and crop yield and the economic efficenciy were at 
the highest level. The quality of sillage also had not changed significantly. 
 
Keywords: Dirp tape, Economic profit, Plant density, Water use efficiency. 
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emergence and 10% grain yield loss was 18 and 25 in irrigated and rainfed condition, 
respectively. 
 
Conclusion: In conclusion, results showed in both irrigated and rainfed condition, weed 
interference reduces economic yield. In rainfed condition weed interference until 23 days 
after emergence and in irrigated condition weed interference until 28 days after cumin 
emergence had not significant reduction on yield. 
 
Keywords: Cumin, Competition, cultivation method, interference, yield loss. 
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and rate of germination occurred at lower concentrations (500 ppm) of gibberellic acid. After-
ripening also increased the optimum and ceiling temperatures for germination of this plant as 
compared to freshly harvested ones. The optimum temperatures for the freshly harvested and 
after-ripened seeds were 10 ° C and 25 ° C, and the corresponding ceiling temperatures were 
30 ° C and 35 ° C, respectively. However, there was no significant difference in base 
temperature between the freshly harvested and after ripened seeds. In other words, it can be 
said that the after-ripening increases temperature ranges of germination in milk thistle seeds 
treated with gibberellic acid. 
 
Conclusion: In general, the results of this study showed that milk thistle seeds have non-deep 
physiological dormancy, which can be removed by gibberellic acid. After-ripening treatment 
did not release seed dormancy, but increased the sensitivity of seeds to gibberellic acid. Also, 
after-ripening treatment increased the ranges of temperatures suitable for germination of milk 
thistle seeds treated with gibberellic acid. 
 
Keywords: Cardinal temperatures; Sensitivity to gibberellic acid; Physiological dormancy; 
Medicinal plants. 
 


