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ﺍﺛﺮ ﺯﻣﺎﻥ ﻭ ﻣﻘﺪﺍﺭ ﻣﺼﺮﻑ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺑﺮ ﻋﻤﻠﮑﺮﺩ ﻭ ﺍﺟﺰﺍﯼ ﻋﻤﻠﮑﺮﺩ ﻧﺨﻮﺩ ﺩﺭ ﺷﺮﺍﯾﻂ
ﺩﯾﻢ
ﺑﻪ ﻣﻨﻈﻮﺭ ﺑﺮﺭﺳﯽ ﻭﺍﮐﻨﺶ ﻋﻤﻠﮑﺮﺩ ﻭ ﺍﺟﺰﺍﯼ ﻋﻤﻠﮑﺮﺩ ﻧﺨﻮﺩ ﺑﻪ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺩﺭ ﺷﺮﺍﯾﻂ ﺩﯾﻢ،
ﺁﺯﻣﺎﯾﺸﯽ ﻣﺰﺭﻋﻪ ﺍﯼ ﺑﻪ ﺻﻮﺭﺕ ﻓﺎﮐﺘﻮﺭﯾﻞ ﻭ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﺑﻠﻮﮎ ﮐﺎﻣﻞ ﺗﺼﺎﺩﻓﯽ ﺑﺎ ﺳﻪ ﺗﮑﺮﺍﺭ ﺩﺭ ﻣﺰﺭﻋﻪ ﺷﺨﺼﯽ
ﻭﺍﻗﻊ ﺩﺭ ﺷﻬﺮﺳﺘﺎﻥ ﺟﻐﺘﺎﯼ ﺍﻧﺠﺎﻡ ﺷﺪ .ﻓﺎﮐﺘﻮﺭﻫﺎﯼ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﺷﺎﻣﻞ ﻣﻘﺪﺍﺭ ﻣﺼﺮﻑ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺩﺭ  4ﺳﻄﺢ
ﺻﻔﺮ )ﺁﺏ ﺧﺎﻟﺺ( 4 ،2 ،ﻭ  6ﻟﯿﺘﺮ ﺩﺭ ﻫﮑﺘﺎﺭ ﻭ ﺯﻣﺎﻥ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﺩﺭ ﺳﻪ ﺳﻄﺢ ﺭﺷﺪ ﺭﻭﯾﺸﯽ ،ﺁﻏﺎﺯ ﺭﺷﺪ ﺯﺍﯾﺸﯽ
ﻭ ﺩﻭ ﻣﺮﺣﻠﻪ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺩﺭ ﺭﺷﺪ ﺭﻭﯾﺸﯽ ﻭ ﺁﻏﺎﺯ ﺭﺷﺪ ﺯﺍﯾﺸﯽ ﺑﻮﺩﻧﺪ .ﻧﺘﺎﯾﺞ ﺁﺯﻣﺎﯾﺶ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ
ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﺷﺎﺧﺺ ﺑﺮﺩﺍﺷﺖ ﻧﺪﺍﺷﺖ ،ﺍﻣﺎ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﺷﺎﺧﻪ ﺟﺎﻧﺒﯽ
ﺩﺭ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﻏﻼﻑ ﺩﺭ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﺩﺍﻧﻪ ﺩﺭ ﻏﻼﻑ ،ﻭﺯﻥ ﺻﺪ ﺩﺍﻧﻪ ،ﻋﻤﻠﮑﺮﺩ ﺩﺍﻧﻪ ﻭ ﻋﻤﻠﮑﺮﺩ ﺑﯿﻮﻟﻮﮊﯾﮏ ﻧﺴﺒﺖ ﺑﻪ
ﺷﺮﺍﯾﻂ ﻋﺪﻡ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﮔﺮﺩﯾﺪ .ﺗﻔﺎﻭﺕ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﯿﻦ ﻣﻘﺎﺩﯾﺮ ﻣﺨﺘﻠﻒ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺩﺭ
ﺭﺍﺑﻄﻪ ﺑﺎ ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﺷﺎﺧﻪ ﺟﺎﻧﺒﯽ ﻭ ﺗﻌﺪﺍﺩ ﺩﺍﻧﻪ ﺩﺭ ﻏﻼﻑ ﻭﺟﻮﺩ ﻧﺪﺍﺷﺖ .ﺑﯿﺸﺘﺮﯾﻦ ﻋﻤﻠﮑﺮﺩ ﺩﺍﻧﻪ ﻭ ﻋﻤﻠﮑﺮﺩ
ﺑﯿﻮﻟﻮﮊﯾﮏ ﺑﻪ ﺗﺮﺗﯿﺐ ﺑﺎ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ  4ﻭ  6ﻟﯿﺘﺮ ﺩﺭ ﻫﮑﺘﺎﺭ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺗﻮﻟﯿﺪ ﮔﺮﺩﯾﺪ .ﺑﺎ ﺍﯾﻦ ﻭﺟﻮﺩ ،ﺗﻔﺎﻭﺕ
ﺑﯿﻦ ﺗﯿﻤﺎﺭﻫﺎﯼ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ  4ﻭ  6ﻟﯿﺘﺮ ﺩﺭ ﻫﮑﺘﺎﺭ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺩﺭ ﺭﺍﺑﻄﻪ ﺑﺎ ﻋﻤﻠﮑﺮﺩ ﺩﺍﻧﻪ ﻭ ﻋﻤﻠﮑﺮﺩ ﺑﯿﻮﻟﻮﮊﯾﮏ
ﻣﻌﻨﯽﺩﺍﺭ ﻧﺸﺪ .ﺑﺎﻻﺗﺮﯾﻦ ﻭﺯﻥ  100ﺩﺍﻧﻪ ﺩﺭ ﺗﯿﻤﺎﺭ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ  6ﻟﯿﺘﺮ ﺩﺭ ﻫﮑﺘﺎﺭ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺑﺪﺳﺖ ﺁﻣﺪ ﮐﻪ
ﺍﺯ ﺍﻓﺰﺍﯾﺶ ﻣﻌﻨﯽﺩﺍﺭ ﻧﺴﺒﺖ ﺑﻪ ﺳﺎﯾﺮ ﻣﻘﺎﺩﯾﺮ ﻣﺼﺮﻑ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺑﺮﺧﻮﺭﺩﺍﺭ ﺑﻮﺩ .ﺯﻣﺎﻥ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺑﺮ ﺍﺭﺗﻔﺎﻉ
ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﻏﻼﻑ ﺩﺭ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﺩﺍﻧﻪ ﺩﺭ ﻏﻼﻑ ،ﻭﺯﻥ ﺻﺪ ﺩﺍﻧﻪ ،ﻋﻤﻠﮑﺮﺩ ﺩﺍﻧﻪ ﻭ ﻋﻤﻠﮑﺮﺩ ﺑﯿﻮﻟﻮﮊﯾﮏ ﺗﺄﺛﯿﺮ
ﻣﻌﻨﯽﺩﺍﺭﯼ ﺩﺍﺷﺖ .ﺩﻭ ﻣﺮﺣﻠﻪ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ ﺩﺭ ﺭﺷﺪ ﺭﻭﯾﺸﯽ ﻭ ﺁﻏﺎﺯ ﺭﺷﺪ ﺯﺍﯾﺸﯽ ﺑﺎﻋﺚ ﺑﻬﺒﻮﺩ
ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﺷﺪﯼ ﻧﺨﻮﺩ ﻭ ﺗﻮﻟﯿﺪ ﺑﺎﻻﺗﺮﯾﻦ ﺗﻌﺪﺍﺩ ﻏﻼﻑ ﺩﺭ ﺑﻮﺗﻪ ،ﺗﻌﺪﺍﺩ ﺩﺍﻧﻪ ﺩﺭ ﻏﻼﻑ ،ﻭﺯﻥ ﺻﺪ ﺩﺍﻧﻪ ،ﻋﻤﻠﮑﺮﺩ
ﺩﺍﻧﻪ ﻭ ﻋﻤﻠﮑﺮﺩ ﺑﯿﻮﻟﻮﮊﯾﮏ ﻧﺨﻮﺩ ﮔﺮﺩﯾﺪ .ﺩﺭ ﻣﺠﻤﻮﻉ ﻧﺘﺎﯾﺞ ﺍﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﺍﺳﯿﺪ ﻫﯿﻮﻣﯿﮏ
ﻧﻘﺶ ﻣﻔﯿﺪ ﻭ ﻣﺆﺛﺮﯼ ﺩﺭ ﺑﻬﺒﻮﺩ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﺷﺪﯼ ﻭ ﻋﻤﻠﮑﺮﺩ ﻧﺨﻮﺩ ﺩﺭ ﺷﺮﺍﯾﻂ ﺩﯾﻢ ﺩﺍﺭﺩ.
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Effect of time and amount application humic acid on
yield and yield components of chickpea
In order to evaluate the reaction of yield and yield components of chickpea to humic acid
foliar application in rainfed conditions, a factorial experiment based on randomized
complete block design with three replications was carried out on Jovein county.
Experimental factors included amount of humic acid at four levels of 0 (control), 2, 4 and
6 l/ha and time of foliar application at three levels of vegetative growth, beginning of
reproductive growth and two foliar applications in vegetative growth and beginning of
reproductive growth. The results showed that foliar application of humic acid had no
significant effect on harvest index, but increased plant height, number of lateral branches
per plant, number of pods per plant, number of seeds per pod, 100 seed weight, seed yield
and biological yield compared with non-foliar application conditions. There was no
significant difference between different amounts of humic acid in relation to plant height,
number of lateral branches and number of seeds per pod. The highest seed yield and
biological yield were produced by foliar application of 4 and 6 l/ha of humic acid,
respectively. However, there was no significant difference between treatments of 4 and 6
l/ha of humic acid in relation to seed yield and biological yield. The highest weight of 100
seeds was obtained with foliar application of 6 l/ha of humic acid, which had a significant
increase compared to other amounts of humic acid consumption. Foliar application time
had a significant effect on plant height, number of pods per plant, number of seeds per pod,
100 seed weight, seed yield and biological yield. The foliar application of humic acid in
vegetative growth and beginning of reproductive growth improved chickpea growth
characteristics and produced the highest number of pods per plant, number of seeds per
pod, 100 seed weight, seed yield and biological yield of chickpea. The results of this study
showed that the foliar application of humic acid has a beneficial and effective role in
improving the growth characteristics and yield of chickpea in rainfed conditions.
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