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ﺍﺛﺮ ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﻭ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺮ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﯾﺨﺖ ﺷﻨﺎﺳﯽ ﺍﻧﺪﺍﻡ
ﻫﻮﺍﯾﯽ ﻭ ﺭﯾﺸﻪ ﺳﻮﺭﮔﻮﻡ ﺗﺤﺖ ﺷﺮﺍﯾﻂ ﺗﻨﺶ ﺷﻮﺭﯼ
ﺑﻪ ﻣﻨﻈﻮﺭ ﺑﺮﺭﺳﯽ ﺍﺛﺮ ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﻭ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺮ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﺷﺪﯼ ﺳﻮﺭﮔﻮﻡ ﺗﺤﺖ
ﺷﺮﺍﯾﻂ ﺗﻨﺶ ﺷﻮﺭﯼ ،ﺁﺯﻣﺎﯾﺸﯽ ﺑﻪ ﺻﻮﺭﺕ ﻓﺎﮐﺘﻮﺭﯾﻞ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﺑﻠﻮﮎﻫﺎﯼ ﮐﺎﻣﻞ ﺗﺼﺎﺩﻓﯽ ﺑﺎ  3ﺗﮑﺮﺍﺭ ﺩﺭ
ﮔﻠﺨﺎﻧﻪ ﺩﺍﻧﺸﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳﻼﻣﯽ ﻭﺍﺣﺪ ﺳﺒﺰﻭﺍﺭ ﺍﺟﺮﺍﺀ ﮔﺮﺩﯾﺪ .ﻓﺎﮐﺘﻮﺭﻫﺎﯼ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﺷﺎﻣﻞ ﻣﺼﺮﻑ ﺍﺳﯿﺪ ﺁﻣﯿﻨﻪ ﺩﺭ
ﺳﻪ ﺳﻄﺢ ﻋﺪﻡ ﻣﺼﺮﻑ )ﺷﺎﻫﺪ( ،ﻣﺼﺮﻑ ﺧﺎﮐﯽ ) 2ﮐﯿﻠﻮﮔﺮﻡ ﺩﺭ ﻫﮑﺘﺎﺭ( ﻭ ﻣﺤﻠﻮﻝ ﭘﺎﺷﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ )ﺑﺎ
ﻏﻠﻈﺖ  0/2ﺩﺭﺻﺪ( ﻭ ﺗﻨﺶ ﺷﻮﺭﯼ ﻧﺎﺷﯽ ﺍﺯ ﮐﻠﺮﻭﺭ ﺳﺪﯾﻢ ﺩﺭ  4ﺳﻄﺢ ﺻﻔﺮ 100 ،50 ،ﻭ  150ﻣﯿﻠﯽﻣﻮﻻﺭ ﺑﻮﺩﻧﺪ.
ﻣﺼﺮﻑ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺩﺭ ﺩﻭ ﻣﺮﺣﻠﻪ ﺍﺳﺘﻘﺮﺍﺭ ﮐﺎﻣﻞ ﺑﻮﺗﻪ ﻭ ﯾﮏ ﻣﺎﻩ ﭘﺲ ﺍﺯ ﺁﻥ ﺍﻧﺠﺎﻡ ﮔﺮﺩﯾﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ
ﮐﻪ ﺗﻨﺶ ﺷﻮﺭﯼ ﻣﺘﻮﺳﻂ ﻗﻄﺮ ﺭﯾﺸﻪ ﻭ ﻧﺴﺒﺖ ﺭﯾﺸﻪ ﺑﻪ ﺗﺎﺝ ﺭﺍ ﺗﺤﺖ ﺗﺄﺛﯿﺮ ﻗﺮﺍﺭ ﻧﺪﺍﺩ ،ﺍﻣﺎ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ
ﺷﺎﺧﺺ ﮐﻠﺮﻭﻓﯿﻞ ﺑﺮﮒ ،ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ،ﺣﺠﻢ ﺭﯾﺸﻪ ،ﻣﺠﻤﻮﻉ ﺳﻄﺢ ﺭﯾﺸﻪ ،ﻣﺠﻤﻮﻉ ﻃﻮﻝ ﺭﯾﺸﻪ ،ﻭﺯﻥ ﺧﺸﮏ ﺭﯾﺸﻪ،
ﻭﺯﻥ ﺧﺸﮏ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ﻭ ﻣﺤﺘﻮﺍﯼ ﺭﻃﻮﺑﺖ ﻧﺴﺒﯽ ﺑﺮﮒ ﺳﻮﺭﮔﻮﻡ ﮔﺮﺩﯾﺪ .ﺑﯿﺸﺘﺮﯾﻦ ﮐﺎﻫﺶ ﺩﺭ ﺷﺎﺧﺺ
ﮐﻠﺮﻭﻓﯿﻞ ،ﻣﺤﺘﻮﺍﯼ ﺭﻃﻮﺑﺖ ﻧﺴﺒﯽ ﺑﺮﮒ ﻭ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﯾﺨﺖﺷﻨﺎﺳﯽ ﺭﯾﺸﻪ ﻭ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ﺩﺭ ﺗﻨﺶ ﺷﻮﺭﯼ 150
ﻣﯿﻠﯽﻣﻮﻻﺭ ﻣﺸﺎﻫﺪﻩ ﮔﺮﺩﯾﺪ .ﺍﺛﺮ ﻣﺼﺮﻑ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺮ ﺷﺎﺧﺺ ﮐﻠﺮﻭﻓﯿﻞ ﺑﺮﮒ ﻣﻌﻨﯽﺩﺍﺭ ﻧﺒﻮﺩ .ﻣﺤﻠﻮﻝﭘﺎﺷﯽ
ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ،ﻭﺯﻥ ﺧﺸﮏ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ،ﻣﺠﻤﻮﻉ ﻃﻮﻝ ﺭﯾﺸﻪ ﻭ ﻭﺯﻥ ﺧﺸﮏ
ﺭﯾﺸﻪ ﺩﺭ ﺷﺮﺍﯾﻂ ﻋﺪﻡ ﻭﺟﻮﺩ ﺗﻨﺶ ﺧﺸﮑﯽ ﻧﺪﺍﺷﺖ ،ﺍﻣﺎ ﻣﺠﻤﻮﻉ ﺳﻄﺢ ﺭﯾﺸﻪ ﺭﺍ ﺑﻪ ﻃﻮﺭ ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ ﺍﻓﺰﺍﯾﺶ ﺩﺍﺩ.
ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﻣﻌﻨﯽﺩﺍﺭ ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ،ﻭﺯﻥ ﺧﺸﮏ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ،ﻣﺠﻤﻮﻉ ﻃﻮﻝ،
ﻣﺠﻤﻮﻉ ﺳﻄﺢ ﻭ ﻭﺯﻥ ﺧﺸﮏ ﺭﯾﺸﻪ ﺩﺭ ﺷﺮﺍﯾﻂ ﻋﺪﻡ ﻭﺟﻮﺩ ﺗﻨﺶ ﺧﺸﮑﯽ ﮔﺮﺩﯾﺪ .ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﻭ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ
ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ،ﺍﺭﺗﻔﺎﻉ ﺑﻮﺗﻪ ﻭ ﻭﺯﻥ ﺧﺸﮏ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ﺭﺍ ﺩﺭ ﺗﻨﺶ ﺷﻮﺭﯼ  50ﻣﯿﻠﯽﻣﻮﻻﺭ ﺑﻪ ﻃﻮﺭ ﻗﺎﺑﻞ
ﻣﻼﺣﻈﻪﺍﯼ ﺍﻓﺰﺍﯾﺶ ﺩﺍﺩ ،ﺍﻣﺎ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﺑﻬﺒﻮﺩ ﺍﺭﺗﻔﺎﻉ ﻭ ﻭﺯﻥ ﺧﺸﮏ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ﺩﺭ ﺗﻨﺶ ﺷﻮﺭﯼ 100
ﻭ  150ﻣﯿﻠﯽﻣﻮﻻﺭ ﻧﺪﺍﺷﺖ .ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﻭ ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﻣﺠﻤﻮﻉ ﺳﻄﺢ ،ﻣﺠﻤﻮﻉ
ﻃﻮﻝ ﻭ ﻭﺯﻥ ﺧﺸﮏ ﺭﯾﺸﻪ ﺩﺭ ﺗﻨﺶ ﺷﻮﺭﯼ  100 ،50ﻭ  150ﻣﯿﻠﯽﻣﻮﻻﺭ ﮔﺮﺩﯾﺪ .ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﻭ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ
ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﻗﺎﺑﻞ ﺗﻮﺟﻪ ﻧﺴﺒﺖ ﺭﯾﺸﻪ ﺑﻪ ﺗﺎﺝ ﻭ ﻣﺤﺘﻮﺍﯼ ﺭﻃﻮﺑﺖ ﻧﺴﺒﯽ ﺑﺮﮒ ﺩﺭ ﺗﻨﺶ ﺷﻮﺭﯼ
 150ﻣﯿﻠﯽﻣﻮﻻﺭ ﮔﺮﺩﯾﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﯾﺞ ،ﺩﻭ ﻣﺮﺣﻠﻪ ﻣﺼﺮﻑ ﺧﺎﮐﯽ ﯾﺎ ﻣﺤﻠﻮﻝﭘﺎﺷﯽ ﺍﺳﯿﺪﻫﺎﯼ ﺁﻣﯿﻨﻪ ﺟﻬﺖ
ﺑﻬﺒﻮﺩ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﺷﺪﯼ ﺭﯾﺸﻪ ﻭ ﺍﻧﺪﺍﻡ ﻫﻮﺍﯾﯽ ﺳﻮﺭﮔﻮﻡ ﺩﺭ ﺷﺮﺍﯾﻂ ﺗﻨﺶ ﺷﻮﺭﯼ ﻗﺎﺑﻞ ﺗﻮﺻﯿﻪ ﻣﯽﺑﺎﺷﺪ.
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M.A. Thesis:

The effect of soil and foliar application of amino acids
on morphological characteristics of shoots and roots of
sorghum under salt stress
Abstract:
In order to investigate the effect of soil and foliar application of amino acids on growth
characteristics of sorghum under salinity stress, a factorial experiment in a randomized
complete block design with three replications was carried out in greenhouse of Islamic
Azad University of Sabzevar. Experimental factors included amino acids application at
three levels: non-application (control), soil application (2 kg/ha) and foliar application (at
concentration of 0.2%) and four levels of salinity stress: 0, 50, 100 and 150 mM. The first
application of amino acids was performed at plant establishment ant repeated one month
after that. Results showed that salinity stress had no effect on average root diameter and
root/shoot ratio, but significantly decreased leaf chlorophyll index, plant height, root
volume, total root area, total root length, root dry weight, shoot dry weight and relative
water content of sorghum. The highest reduction in leaf chlorophyll index, relative water
content and morphological characteristics of root and shoot was observed at 150 mM
salinity stress. The effect of amino acids application on leaf chlorophyll index was not
significant. Foliar application of amino acids had no significant effect on plant height, shoot
dry weight, total root length and root dry weight at the absence of salt stress, but
considerably increased total root area. Soil application of amino acids significantly
increased plant height, shoot dry weight; total root length, total root area and root dry
weight at the absence of salt stress. Soil and foliar application of amino acids considerably
increased plant height and shoot dry weight at 50 mM salinity stress, but had no significant
effect on improving plant height and shoot dry weight at 100 and 150 mM salt stresses.
Soil and foliar application of amino acids increased total root area, total root length and
root dry weight at 50, 100 and 150 mM salinity stresses. Soil and foliar application of
amino acids significantly increased root/shoot ratio and relative water content at 150 mM
salinity stress. According to results, two soil or foliar applications of amino acids are
recommended to improving root and shoot growth of sorghum under salinity stress.
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