
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


ＴｈｅＡｐｐｌｉｃａｔｉｏｎｏｆＡｃｉｄｉｃＥｌｅｃｔｒｏｌｙｚｅｄＷａｔｅｒｔｏＧｒａｐｅＣｕｌｔｉｖａｔｉｏｎ
ｉｎｔｈｅＳｏｕｔｈｅｒｎＲｅｇｉｏｎｓ

ＨａｉｈｕａＴＵ１，ＮａｉｘｉｏｎｇＴＡＮＧ１，ＮｉａｎｑｉａｎＫＡＮＧ１，ＪｉａｎＺＨＯＵ２，ＡｉｈｏｎｇＬＩＮ３
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Ｃｈｉｎａ；３．ＪｉａｎｇｘｉＸｉｎｙｕＭｏｄｅｒｎＡｇｒｉｃｕｌｔｕｒａｌＳｃｉｅｎｃｅＰａｒｋ，Ｘｉｎｙｕ３８０００７，Ｃｈｉｎａ

Ａｂｓｔｒａｃｔ　ＥｘｐｅｒｉｍｅｎｔａｌｓｔｕｄｉｅｓｈａｖｅｓｈｏｗｎｔｈａｔＡＥＷ（ＡｃｉｄｉｃＥｌｅｃｔｒｏｌｙｚｅｄＷａｔｅｒ）ｐｌａｙｓａｓｔｒｏｎｇｒｏｌｅｉｎｋｉｌｌｉｎｇｇｒａｐｅｖｉｒｕｓ，ａｎｄｉｔｈａｓｉｎ
ｓｔａｎｔａｎｅｏｕｓ，ｂｒｏａｄｓｐｅｃｔｒｕｍ，ｅｆｆｉｃｉｅｎｔ，ｓａｆｅａｎｄｎｏｎｒｅｓｉｄｕａｌｆｕｎｇｉｃｉｄａｌｐｒｏｐｅｒｔｉｅｓ．ＴｈｅｒｅｓｕｌｔｓｓｈｏｗｔｈａｔｓｐｒａｙｉｎｇＡＥＷ，ａｎｄｓｐｒａｙｉｎｇａｌｋａ
ｌｉｎｅｅｌｅｃｔｒｏｌｙｚｅｄｗａｔｅｒｆｉｒｓｔａｎｄｔｈｅｎＡＥＷ，ｃａｎｐｌａｙａｇｏｏｄｒｏｌｅｉｎｃｏｎｔｒｏｌｌｉｎｇｔｈｅｖｉｒｕｓｄａｍａｇｅｏｆｇｒａｐｅｄｏｗｎｙｍｉｌｄｅｗ，Ｂｏｔｒｙｔｉｓｃｉｎｅｒｅａ，ａｎ
ｔｈｒａｃｎｏｓｅ，ｇｒａｐｅＡｌｔｅｒｎａｒｉａｓｐｏｔ，ａｎｄａｎｔｈｒａｃｈｏｓｅｏｆｇｒａｐｅ，ｗｉｔｈｆｏｌｉａｒｃｏｎｔｒｏｌｅｆｆｅｃｔｏｆ９３．５％，９６．２％，９３．２０％，１００％ ａｎｄ８７．９％，ｒｅ
ｓｐｅｃｔｉｖｅｌｙ，ａｎｄｅａｒｃｏｎｔｒｏｌｅｆｆｅｃｔｏｆ８８％，９２％，８４％，８４％ ａｎｄ７２％，ｒｅｓｐｅｃｔｉｖｅｌｙ．ＡＥＷｃａｎｒｅｐｌａｃｅｐｅｓｔｉｃｉｄｅ，ａｎｄｃａｎｐｒｏｍｏｔｅｔｈｅａｖｅｒ
ａｇｅｇｒａｐｅｗｅｉｇｈｔａｎｄｓｕｇａｒｄｅｇｒｅｅ．
Ｋｅｙｗｏｒｄｓ　ＡＥＷ，Ｇｒａｐｅ，Ｖｉｒｕｓｄａｍａｇｅ，Ｃｏｎｔｒｏｌｅｆｆｅｃｔ

Ｒｅｃｅｉｖｅｄ：Ｍａｙ２１，２０１６　　Ａｃｃｅｐｔｅｄ：Ｊｕｌｙ１０，２０１６
ＳｕｐｐｏｒｔｅｄｂｙＪｉａｎｇｘｉＳｃｉｅｎｃｅａｎｄＴｅｃｈｎｏｌｏｇｙＳｕｐｐｏｒｔＰｒｏｇｒａｍ （２０１３
２ＢＢＦ６００７３）；ＪｉａｎｇｘｉＫｅｙＳｐａｒｋＰｒｏｊｅｃｔ（２０１４１２１２４５０００１）；ＳｃｉｅｎｔｉｆｉｃＲｅ
ｓｅａｒｃｈＰｒｏｊｅｃｔｏｆＪｉａｎｇｘｉＰｒｏｖｉｎｃｉａｌＤｅｐａｒｔｍｅｎｔｏｆＥｄｕｃａｔｉｏｎ（ＧＪＪ１５０３７８）．
Ｃｏｒｒｅｓｐｏｎｄｉｎｇａｕｔｈｏｒ．Ｅｍａｉｌ：ｔｕｈａｉｈｕａ＠１２６．ｃｏｍ

１　Ｉｎｔｒｏｄｕｃｔｉｏｎ
Ｏｖｅｒｔｈｅｐａｓｔｄｅｃａｄｅ，ｔｈｅｔａｂｌｅｇｒａｐｅｃｕｌｔｉｖａｔｉｏｎｉｎｔｈｅｓｏｕｔｈｅｒｎ
ｒｅｇｉｏｎｓｈａｓｂｅｃｏｍｅａｃｈａｒａｃｔｅｒｉｓｔｉｃｆｒｕｉｔｉｎｄｕｓｔｒｙ，ａｎｄｔｈｅｖａｒｉｅ
ｔｉｅｓｍａｉｎｌｙｉｎｃｌｕｄｅＫｙｏｈｏ，Ｘｉａｈｅｉ，ＧｏｌｄＦｉｎｇｅｒ，ＭａｎｉｃｕｒｅＦｉｎ
ｇｅｒ，Ｙｏｎｇｙｏｕ１，Ｂｅｎｉｆｕｊｉ，Ｊｕｍｅｉｇｕｉ，ＳｈｉｎｅＭｕｓｃａｔ，Ｚｕｉｊｉｎｘｉａｎｇ，
ＲｏｓａｒｉｏＢｉａｎｃｏ，ＦｌａｍｅＳｅｅｄｌｅｓｓａｎｄＨｅｉｂａｌａｄｕｏ．Ｔｈｅｓｏｕｔｈｅｒｎｒｅ
ｇｉｏｎｓｈａｖｅｒｉｃｈｈｅａｔｒｅｓｏｕｒｃｅｓｆｏｒｇｒａｐｅｃｕｌｔｉｖａｔｉｏｎ，ｂｕｔｔｈｅｒｅｉｓ
ａｌｓｏａｒａｉｎｙａｎｄｈｕｍｉｄｃｌｉｍａｔｅ，ｅａｓｉｌｙｃａｕｓｉｎｇｆｒｅｑｕｅｎｔｖｉｒｕｓｄａｍ
ａｇｅ，ｗｈｉｃｈｗｉｌｌｉｎｃｒｅａｓｅｔｈｅａｐｐｌｉｃａｔｉｏｎｏｆｐｅｓｔｉｃｉｄｅｓａｎｄｐｅｓｔｉｃｉｄｅ
ｒｅｓｉｄｕｅｓ，ｔｈｅｒｅｂｙｈａｖｉｎｇａｄｉｒｅｃｔｉｍｐａｃｔｏｎｔｈｅｅｃｏｎｏｍｉｃｂｅｎｅｆｉｔ
ｏｆｆａｒｍｅｒｓａｎｄｉｎｄｕｓｔｒｉａｌｄｅｖｅｌｏｐｍｅｎｔ．Ｆｏｒｅｘａｍｐｌｅ，ｔｈｅｇｒａｐｅ
ｃｕｌｔｉｖａｔｉｏｎｂａｓｅｉｎＪｉａｎｇｘｉＸｉｎｙｕＮａｔｉｏｎａｌＡｇｒｉｃｕｌｔｕｒａｌＳｃｉｅｎｃｅａｎｄ
ＴｅｃｈｎｏｌｏｇｙＰａｒｋｉｓａｌｏｃａｌｔａｂｌｅｇｒａｐｅｃｕｌｔｉｖａｔｉｏｎｂａｓｅ，ｗｈｉｃｈｒｅ
ｓｅａｒｃｈｅｓａｎｄｄｅｖｅｌｏｐｓＡＥＷ ｔｅｃｈｎｏｌｏｇｙｔｏｃｏｎｔｒｏｌｖｉｒｕｓｄａｍａｇｅ
ａｎｄａｃｈｉｅｖｅｐｏｌｌｕｔｉｏｎｆｒｅｅｃｕｌｔｉｖａｔｉｏｎ，ａｎｄｉｔｈａｓａｃｈｉｅｖｅｄｓｉｇｎｉｆｉ
ｃａｎｔｖｉｒｕｓｃｏｎｔｒｏｌｅｆｆｅｃｔ．

２　ＡＥＷｓｖｉｒｕｓｄａｍａｇｅｐｒｅｖｅｎｔｉｏｎａｎｄｃｏｎｔｒｏｌｍｅｃｈ
ａｎｉｓｍ
ＡＥＷ（ＡｃｉｄｉｃＥｌｅｃｔｒｏｌｙｚｅｄＷａｔｅｒ）ｉｓａｌｓｏｋｎｏｗｎａｓｔｈｅｅｌｅｃｔｒｏ
ｌｙｚｅｄｆｕｎｃｔｉｏｎａｌｗａｔｅｒ［１］．０．１％ ｓｏｄｉｕｍｃｈｌｏｒｉｄｅ（ｐｏｔａｓｓｉｕｍ）
ｗａｓａｄｄｅｄｔｏｐｕｒｉｆｉｅｄｗａｔｅｒｔｏｂｅｄｉｓｓｏｌｖｅｄｉｎｔｏｔｈｅｅｌｅｃｔｒｏｌｙｔｅｓｏ
ｌｕｔｉｏｎｈａｖｉｎｇｈｉｇｈｃｏｎｄｕｃｔｉｖｉｔｙ．Ｔｈｅｅｌｅｃｔｒｏｌｙｚｅｄｒｅａｃｔｉｏｎｗａｓｇｅｎ
ｅｒａｔｅｄｉｎｔｈｅｅｌｅｃｔｒｏｌｙｚｉｎｇｄｅｖｉｃｅｅｑｕｉｐｐｅｄｗｉｔｈｐｌａｔｉｎｕｍｅｌｅｃ
ｔｒｏｄｅｓ，ａｎｄｉｔｗａｓｅｌｅｃｔｒｏｌｙｚｅｄｉｎｔｏｔｈｅｓｏｄｉｕｍｈｙｐｏｃｈｌｏｒｉｔｅａｃｉｄ
ｗａｔｅｒｗｉｔｈｈｉｇｈｏｘｉｄｉｚｉｎｇｐｏｔｅｎｔｉａｌ（ＯＲＰｏｆ＋９００＋１２００ｍＶ）．
ＴｈｅｐＨｖａｌｕｅｗａｓ２３，ａｎｄｔｈｅａｖａｉｌａｂｌｅｃｈｌｏｒｉｎｅｃｏｎｔｅｎｔ（ＡＣＣ）

ｗａｓ６０７０ｍｇ．Ｌ－１．Ｉｔａｌｓｏｇｅｎｅｒａｔｅｄｓｏｄｉｕｍｈｙｄｒｏｘｉｄｅｓｏｌｕｔｉｏｎ
ｗｉｔｈｓｔｒｏｎｇｒｅｄｕｃｔｉｏｎｐｏｔｅｎｔｉａｌ（ＯＲＰｏｆ８００ｍＶ），ａｎｄｔｈｅｐＨ
ｖａｌｕｅｗａｓ１０ｔｏ１３．ＴｈｅｐｒｉｎｃｉｐｌｅｏｆＡＥＷｉｎｐｒｅｖｅｎｔｉｎｇａｎｄｃｏｎ
ｔｒｏｌｌｉｎｇｖｉｒｕｓｄａｍａｇｅａｎｄｋｉｌｌｉｎｇｖｉｒｕｓｌｉｅｓｉｎｔｈｅｐｈｙｓｉｃｏｃｈｅｍｉｃａｌ
ｐｒｏｐｅｒｔｉｅｓｏｆａｃｉｄ［２５］．Ｔｈｅｐｈｙｓｉｃａｌｐｒｏｐｅｒｔｙｉｓｔｈａｔｉｔｈａｓｈｉｇｈ
ｏｘｉｄａｔｉｏｎｐｏｔｅｎｔｉａｌ，ａｎｄｏｎｃｅｉｔｉｓｉｎｃｏｎｔａｃｔｗｉｔｈｂａｃｔｅｒｉａａｎｄｆｕｎ
ｇｉｏｒｖｉｒｕｓｅｓ，ｉｔａｃｑｕｉｒｅｓｅｌｅｃｔｒｏｎｓｆｒｏｍｔｈｅｂｉｏｆｉｌｍｗｉｔｈｃｏｅｒｃｉｖｅ
ｎｅｓｓａｎｄｃｈａｎｇｅｓｔｈｅｎｏｒｍａｌｐｏｔｅｎｔｉａｌａｎｄｐｅｒｍｅａｂｉｌｉｔｙｏｆｃｅｌｌ
ｍｅｍｂｒａｎｅ，ｓｏｔｈａｔｔｈｅｐｅｒｍｅａｂｉｌｉｔｙｏｆｔｈｅｌｉｐｉｄｍｅｍｂｒａｎｅｉｓｄａｍ
ａｇｅｄ．Ｉｔｉｓｌｉｋｅａｈｏｌｅｔｈｒｏｕｇｈｔｈｅｃｅｌｌｍｅｍｂｒａｎｅ，ｌｅａｄｉｎｇｔｏｃｅｌ
ｌｕｌａｒｃｏｎｔｅｎｔｌｅａｋａｇｅ．Ｔｈｅｃｈｅｍｉｃａｌｐｒｏｃｅｓｓｉｓｔｏｒｅｂｕｉｌｄａｓｔｒｏｎｇ
ａｃｉｄｅｎｖｉｒｏｎｍｅｎｔｕｎｓｕｉｔａｂｌｅｆｏｒｂａｃｔｅｒｉａ，ｔｈｅｒｅｂｙｓｔｒｏｎｇｌｙｉｎｈｉｂｉ
ｔｉｎｇｔｈｅｂａｃｔｅｒｉａｌｄｅｖｅｌｏｐｍｅｎｔ．ＭｏｓｔｏｆｂａｃｔｅｒｉａｒｅｑｕｉｒｅｐＨｏｆ３ｏｒ
ｍｏｒｅ，ａｎｄｔｈｅｓｔｒｏｎｇａｃｉｄｃａｎｈａｖｅｐＨｏｆ２．７ｏｒｌｅｓｓ，ｓｏａｓｔｏ
ａｃｈｉｅｖｅｂａｃｔｅｒｉｏｓｔａｔｉｃｅｆｆｅｃｔｓ．Ｔｈｅｃｈｌｏｒｉｎｅｉｏｎｉｎｈｙｐｏｃｈｌｏｒｏｕｓ
ａｃｉｄｉｓａｌｓｏａｂａｃｔｅｒｉｃｉｄｅ．Ａｆｔｅｒｙｅａｒｓｏｆｒｅｓｅａｒｃｈ，ＡＥＷｈａｓｂｅｅｎ
ｇｒａｄｕａｌｌｙｆａｖｏｒｅｄｂｙｐｅｏｐｌｅｄｕｅｔｏｈｉｇｈｅｆｆｉｃｉｅｎｃｙ，ｎｏｎｒｅｓｉｄｕｅ
ａｎｄｎｏｎｐｏｌｌｕｔｉｏｎ［６－１７］．

３　Ｍａｔｅｒｉａｌｓａｎｄｅｘｐｅｒｉｍｅｎｔａｌｐｒｏｃｅｄｕｒｅ
３．１　Ｍａｔｅｒｉａｌｓ，ｉｎｓｔｒｕｍｅｎｔｓａｎｄｅｑｕｉｐｍｅｎｔｓ　Ｔｈｅｇｒａｐｅｖａ
ｒｉｅｔｉｅｓｆｏｒｅｘｐｅｒｉｍｅｎｔｉｎｃｌｕｄｅＸｉａｈｅｉ，ＧｏｌｄＦｉｎｇｅｒ，Ｙｏｎｇｙｏｕ１，
Ｚｕｉｊｉｎｘｉａｎｇ，ａｎｄＲｏｓａｒｉｏＢｉａｎｃｏ，ａｎｄｔｈｅｉｎｓｔｒｕｍｅｎｔｓｃａｎｂｅ
ｓｈｏｗｎｉｎＴａｂｌｅ１．
３．２　Ｅｘｐｅｒｉｍｅｎｔａｌｐｒｏｇｒａｍ
３．２．１　ＡＥＷ ｐｒｅｐａｒａｔｉｏｎａｎｄｄｅｔｅｒｍｉｎａｔｉｏｎｏｆｐｈｙｓｉｃｏｃｈｅｍｉｃａｌ
ｐｒｏｐｅｒｔｉｅｓＴｈｅｅｌｅｃｔｒｏｌｙｚｅｄｗａｔｅｒｗａｓｔａｋｅｎｂｙｔｈｅＸＹ＿１５０ｄｅｖｉｃｅ．
Ｔｈｅｅｌｅｃｔｒｏｌｙｓｉｓｖｏｌｔａｇｅｗａｓ１３Ｖ．Ｔｈｅｃｏｎｃｅｎｔｒａｔｉｏｎｏｆｓｏｄｉｕｍ
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