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ӏא н б Ӯ 

б ұ б ӝ ί ̂

̃ұ 1997 б Ȃ

ȁ╟ б ȁ ȁ ע б ȁ б

5э Ȃ ̂ ȁ̃ б 3э

жнȂ ὤ̆ ּ ȁ ȁ ╟ ᶑ б‾ 3

э ȁ ȁ ╟ ᴐ ȁ У

̆ ȁ ּ ȁ ╟ ᶑ б‾ ȁ ע

б ȁ 5э ᴁ ҫ Ԉ б

2э ᴁ ҫ ̆ б ȁ“211

”ȁ ȁ

ὲ Ὧ ȁ б ӝ ί֗╘Ȃ 

╒ ȁ ̆ 106ӝ̆ ֩

╒ ̆ Ȃὲѐѐ 1ӝ̆︢ӝ ‚ 1ӝ̆

2ӝ̆   1ӝ̆ 33ӝ̆ↄ 32

ӝȂ б ȁ “973” ȁ

“863” ‚ ȁ б Э ȁ Ἴ ᾚн

“948” ȁ ᴐ Ὧ ︠ ̆ ̆

“211 ” “ ” ̆ б ֒  У ̆ע

б ̆ үȁЬ ȁ Уȁүȁ

Ь ȁאӏ ȁ Уȁү 20 ╨̆ ȁע

Ȃέ ᴐ Ȃ2009 б

ֶ ӏא ֶ ѝ“אӏ ”Ȃ 
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Ӯ 

ּ Ӯ 

ұ 1954 1̆962 ̂ ̃̆ 1986 ̆

ּ Уэ Ȃ ӝ Ѯ ȁ

Ю̆ ΰԆӝ ╡╒ ̆ ̆1992 ѝ

̆2003 ‟Ȃ 

“211 ”ȁ“895 ִ□ ”Ԉ “ ”

Ю̆Ԉ ѝ ҩ“ ”ȁ“

ּ ” ̆Ԉ пᾞ ȁ א б

б Ȃ ЪἷԈЭԍ 200 ̆ ḣ 2000 Ъἷ̆

╒ ҩ ӝ ί ╒Ȃ 

╒ ̔Ὥ 20 ̆ὲѐ︢ӝ ‚ 1ӝ̆ 1ӝ̆ 7ӝ̆ↄ

8ӝ̆ 1ӝ̆ 3ӝȂ 

 

Ƿ “973”ȁ“863”ȁ ȁ 41 ̆

2300 Ъἷ 

Ƿ ү 4 ȁ 10ᴍ  

Ƿ 274 ̆SCI 31  

Ƿў ж 4  

Ƿ ж‾ 16  

Ƿ 14  

Ƿ У Ь 1  

Ƿѐ ֶ“ ”3  

Ƿ ӝ “ н   ”ȁ“ Ἴ ᴐ ”  
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Ƿ ȇ Ȉ  

Ƿў б 6  

Ƿ У 2 ȁү 1  

Ƿ  4  

ί 

Ƿ н 116ӝ̆ὲѐ ҫ ᴁ 38ӝ̆ ᴁ 78ӝ 

ǷὭ 4ӝ ִ ᴁ  

Ƿ2ӝ ִ ᴁ  

Ƿ2 ̂ ȁ ̃ ὤ ִ  

Ƿ12 ὤ ȁѐ н ֶ ѐ н ֶ

У ╨ 

 

̂1̃ б  

Ԉ ў ȁ ѝ ̆ ȁ

ӊ ּ Ὧ ̆ SNP ᴁ ȁ Э̆ э

ᴇ ᴇ ̆ ּ Ȃ 

̂2̃ ּб  

ў Ԉ ȁ ȁ ̆Ԉ ԛȁ

ѝ ̆ ּ ᷁ᴇ ּ ȁ б ᴇ

╗᷁ ȁ ίб ̆Ԉ ᷁ᴇ ̆

ּ ̆Ԉ ᷁ᴇ ᴇ Ȃ 

̂3̃ ּб  

ў ȁ ȁ ȁ ȁ ̆ ῆ ּ

έᴇ ̆ ּ Ὥ ̆

Ὧ Ὧ ̆ ҵᵑ ȁ
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ᴇ Ȃ 

̂4̃ б  

Ԉ ע ȁ ּ ѝ ̆ ₁ ע ̆

ȁᶑ ȁ ֓ Э̆

Ȃ ̆Ԉ ȁ ѝ ̆Ԉ

ὤ ѝ Ԉ̆ᶑ ע ѝ ̆ Ὧ

Ȃ 

̂5̃ ּ  

ў ȁ ȁ ̆ў Ԉ ίִ ӊ

ѝ Ԉ̆ ѝ Ḇ̆╠ ּ έ

ּ ̆  ᵏ ӊ ִ

̆ ѝ╗ ѝ̆ Ὧ ᵏ

Ȃ 

Ӯ 

̔ ж ̆ ̆ “︢ӝ ‚” ̆

ӏא̆ н ѐ ў֗Ȃ ҽ ̆

‒ ў ȁ ̆⁞  ּ ȁ ּ

ȁ  ּȁ ὴ ּȁ ᴇ ּȁ

128 ὲ̆ѐ SIC 100  ̆ ж 1 Ȃ 

ּ ȁ Ԉ э Ȃ 

̔ ּ Ȃ ̆ ̆ א

ↄ ȂȇFOREST SCIENCEȈ ╘ў Ȃ

жн жн҉ Э ҩ 90 , ֶ Э

ᴐѝ ӝ ӝȂ 

̔ ̆ Ȃ ў֗Ȃ ў “︠Уҷ” ȁ

ȁ нὨ н ж ̆ н ȁ

ȁ н ж 10ᴍ Ȃў ᷁ᴇ
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б ̆ Ἷҩ ᴇ Ὧ̆ ᴿ Ь

᷁ᴇ̆ ҩ ᴇ╗᷁ Ь᷁ᴇ У ‟ Ȃў ѝ

᷁ ȁ ּ Ԉ ╠ Ȃ 

Ҵ̔ ̆ Ȃ ֗ н Ь ֶ

жн ֶↄў֗ ѐ̆ ᾚ ֶ ╘ Ү ╘ȂἼ ў

ȁע бӊнעж ȁ ȁאӏ

ȁ ȁ н ╗“︠Уҷ”

ȁ ȁ н ȁ н “948”

︠ э Ȃ ᾃ ‒ 120ᴍ ȂӱҮ ᷁ᴇ₁

̆ ȁ ᷁ᴇ ̆ ̆ ̆

ίȁ ᴐȂ 

̔ ̆ Ȃ ↄў֗̆ ּ ў֗̆אӏ ּ ֶ

Ү ѐ̆ ֶ ֶ ̆ н ѐ

Ȃў ж ȁ ȁ нὨ

н ж ȁ“973” 10ᴍ  ̕ ╗ “︠үҷ”

20 ᴍ Ȃў ӱҮ ̔ б ȁ

б ȁ ᴇ ּб ȁ ᴇ ּ ȁ ּ ȁ

б ȁ б Ȃ 

ῧ̔ ̆ Ȃ ֗ אֶ ֶↄֶ Ȃ ₥ў

ȁ ȁ “948” ‚ ̕ ╗ н

ж ȁ н ȁ “Ҁҷ” Ὧж

Ȃў ӱҮ ̂ ȁ ȁ ȁἽ ̃̆ ̂

̆ ּ   ̃ ᴐȂ 

̔ ̆ Ȃὤ ִ Ȃ֗ ↄ Ȃ

ў Э ȁ н “948” ȁ

Э ȁ ȁὤ ִ ж ȁ

й ִ ӝ ‚ж ȁאӏ ‚ж ȁӝҮ
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ӝ ִ ж ̕ᴐѝў ╗ӝ̆ ╗ҩУ “︠У

ҷ” Ȃў ѝ ּ ╖ Ȃ 

̔ ̆ Ȃў б 863ȁ973ȁ ж ȁ

Ȃў ̂ ȁ ȁ ȁ ̃

 ̆ ꜛ ȁ Ȃ 

ↄ̔ ̆ Ȃў ч ̆ б “863”ȁ 

“948” ̆ б“︠Уҷ” 4

Ȃ ᾃ ‒Э 50ᴍ ̆ὲѐ ȇPlant 

Cell ReportsȈȁȇPlant BiologyȈȁȇBiotechnology LetterȈ SCI ‒Ȃў ӱҮ

╖ ȁ  ȁ Ԉ ּ

Ȃ 

̔ↄ ̆ Ȃ ѝȇ ּȈ,ȇ ּ Ȉ,ȇ н Ȉȁȇ

ȈȁȇGenetic and Molecular BiologyȈȁȇJournal of Genetics and GenomicȈȁ

ȇScientia HorticulturaeȈ ȇActa Physiologiae PlantarumȈ ‒ Ȃў

й ִ ӝ ‚̆ нὨ н ж

Ȃў ̔ ע ȁ  ȁ

ȁ Ȃ 

ֻ̔ↄ ̆ Ȃў ȁ ‾ ȁאӏ н …

‚ ̕ ╗ нὨ н ж Ȃ ж‾У

̆ ж‾У Ȃ ‒Э 30ᴍ ̆ὲѐ SCI

‒ 2 ̆EI 1 ȁ ֶ 1 Ȃў ӱҮ ұ SNP 

̆  ּ ᴐȂ 

̔ↄ ̆ Ȃў б“︠Уҷ” “ ӊִ

”̆ “︠Уҷ” “ ִ ִ ӊ

”̆Ԉ ̆ н ̆ 948

ȁ ̕ “ ‟ ” н

Ȃў ӱҮ Ὧ Ȃ 
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̆ↄ ̆ὤ ִ Ȃў 1

ѐ̆ н╘ ж 2 ̆ бľ︠үҷĿ ‚ȁ

нὨ н ж Ȃ SCI ў̆

᷁ ּ ȁ ּ  

ֻ̆ↄ ̆ў 1 ̆

1 ѐ̆ н╘ ж 1 ̆ б нὨ н ж

ȁ Ȃ SCI

ȇPlantaȈȁȇBiochem Biophys Res CommunȈȁȇFunct Integr GenomicsȈ ‒

̆ў  ּ Ȃ 

ᾪ̆ↄ ̆ў ѐ н╘ ж 1 ̆ ╗

ȁľ︠УҷĿ ‚ ȁ н ȁľ︠үҷĿ

‚ ȁ н нὨ 6 Ȃ ᾃ ‒Э

ў̆ ּ б ᷁ᴇ ȁ н

ּ Ȃ 

̆ↄ Ȃў ľ ᵑ

PeCPK10 ╖ Ŀȁ

ľ ѐчэ DREB2 ╟ Ἷ б ⁸ Ŀ 4 ̕ б

ľ︠үҷĿ ‚ ȁľ973Ŀ ‚ȁὨ н ж

4 Ȃ ᾃ ‒Э ̆ў 

Ȃ 

╟ ᶑ б‾ Ӯ 

╟ ᶑ б‾ “211” Юұ2001

ү ,2006 ѝ н 2̆007 ѝ ̆

ѝ б ӱ ╟ ȁ Ь

Ȃ ╟ б ע ȁ╟ ᶑ

ȁ╟ ȁ╟ ȁ ‾ ȁ б

Ȃ ₥ ҩ ̆ѐ ѝў̆ ̆
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̆ ╒ ╩ ֩Ȃ 

╒ ̔Ὥ 15ӝ̆ 6ӝ̆ↄ 4ӝ̆ 4ӝ̆ 1ӝȂ 

 

Ƿ ȁ ȁ ȁ нὨ

20 ̆ 1000Ъᴍἷ 

Ƿ 120 ̆SCI 21  

Ƿ ү 1  

 

Ƿ ѐ ִֶ 1 ̕ѐ ִֶ 1  

Ƿ У 1 ̆Ь 1  

Ƿў 3  

ί 

Ƿ н 52ӝ̆ὲѐ ҫ ᴁ 16ӝ̆ ᴁ 36ӝ 

Ƿ 1ӝ ִ ᴁ  

 

1) ╟ ע  

ȁ ȁ ע  ̆ ╟

Ԇ  ⁸̕ ╟ ע ̕

Ԇ שּ  ̆ Ȃ 

2) ╟ ע  

╟  ע ̆ ί ȁᾃ ȁὁ

Ѯ ̆ӱ ע ╟ ὲ

̆ ╘ұ ȁ Ȃ 
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3) ╟ ּ ᶑ  

Ԇ ̆ ╟ ӊ ,ӱ ȁ

эᴇ ּ ╒̆ ּ ῏

 ⁸̆ ᶑ Ȃ 

4) ╟ ᶑ ᶑ שּ  

ў ӱҮ╟ эᴇȁ Э ᶑ ̆

ᾃ ⁸ ѝ̆⁸ ╟ ᶑ

ᶑ שּ ᵏ Ȃ 

5) ╟ ὁ  

ὁ ╟ ὁ ̆ ᴇ ̆

ὁ ╒ᴂЮ ў ̆ѝ ίȁ ίȁ

ᾋ ὡ Ԉ ӝ Ṍ ╟ ̇ӝ Ὥ ּ ὁ

ᵏ ╠Ȃ 

6) ‾ бӊн  

‾ ӊн ̆

̆ ּ Ԇ ̆ ӝ ֒Ю ȁ ί

̆  ȁӊ ╗ ӊн Ȃ 

Ӯ 

̔ ̆ Ȃ Ȃ ֗ ҷ ᶑ שּ

ֶ ȁѐ ֶ жн ֶↄў֗ ȁѐ ֶ Ү

╘Ȃ “︠Уҷ” ж ȁ

н ╟ ᶑ

Ȃў ӱҮ б ע ᶑ Ȃ 

̔ ̆ Ȃ╟ б ў֗Ȃ ֗ ╟ ᶑ б‾

ӝ̆אӏ ╟ ᶑ ֶ Үȁѐ ֶ╟ жн

ֶ ╘Ȃў 2 ȁ 1 ̆ѐ ᴐ

1 ̆ ╗ ֗╘Ȃ ч ж ̆ 40 ᴍ Ȃў ӱ

Ү╟ ȁ ╟ б ȁᶑ б Ȃ 
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ѐ̔ ̆ Ȃ ӏא֗ н б ̆ѐ

ӊнע Үֶ Ү̆ѐ ᾚ ֶᾚн ֶשּ ╘ Ү ╘Ȃў

ȁ н ȁ ȁ ᶑ

э ̆ ж‾Ȃў ӱҮ ‾

Ȃ 

Ф ̔ ̆ Ȃ ֗ ֶ ȁѐ ֶ ╘ Үȁ

╟ӏא ֶ Үȁ п ᶥѳ ̂OBC̃ѐ Ԇ ȁIUCN/SSC

ж ȁ ж Ȃ ₥ў Ὧұ ȁ

н ᴐ Ȃ“ бᶑ ”

ү Ȃў ѝ╟ ȁ ᶑ Ȃ 

̔ ̆ Ȃ ҩ “ ”Ȃ

ў ȁ ὰ ֶ ̆

… ȂἼ ȁ SCI Э 20ᴍ Ȃў ӱҮ

Җ╟ ᾃ ȁ ╟ Ȃ 

ῴ̔ ̆ Ȃ֗ ↄ Ȃ ╗ҩ“ ȁ

̇ӝ ѐ ּ ”ȁ“ א ᴐּשᾚ ѐ╟

ᾃ ̇ Ὧ ”ȁ“ н б ֓

” Ȃў ӱҮ שּ ȁ ҃

б ᴇ Ȃ 

̔ↄ ̆ Ȃў ӏא“ ע שּ ὲ ᴧ

”ȁ“אӏ ︠שּ ”ȁ863 ‚

“ ᶕ ”ȁ“אӏ

ᶑ שּ ”̂ ╟ ̃ ̆ б ȁ нὨ

н ж Ȃў ѝ“ ╟ ᶑ б‾ ”ȁ“

”Ȃ 

ֻп̔ↄ ̆ Ȃў б ӝ ╟ ȁאӏ н

ὰ ‚ ȁאӏ ᶑ ‚ȁ ȁ

н ᶑ שּ ѐ ȂԈ Уᴐ ֗ᴐ
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18 ̆ ᴐ 10 ̆ ж У Ȃў ӱҮ ╟ б

╟ ⁸ ᴐȂ 

• ̔ↄ ̆ Ȃѐ ֶ ҮȂ ̆ў ╗

ᶑ ӏא ע ̆ ╗ѐ ȇFlora of 

ChinaȈ ȇ Ȉ ᾗ ᴐȂἼ TaxonȁNordic Journal of 

BotanyȁNovon ‒ Э 40 ᴍ Ȃў ӱҮ 

Ԉ  ᴐȂ 

п̔ↄ ̆ Ȃў ȁ 5 ̆ ╗ ︠үҷ

ȁ н нὨ 4 ̕ SCI 20ᴍ ̕

╨ 4 Ȃ … 1 ̆

… 2 Ȃў ╟ ע Ȃ 

Ӯ 

ӏא н ̆ 211 ὰ ‚

╠ ̆ н У ȇ б ӝ ί

Ȉ жн Ȃ50 ̆ ӱԈ

ѝў ּ ̆ ѝ ȁ ╒ ȁ

ѓ ȁԍ Ἴ Ԇ Ȃ У ў ᾃ

Ȃὤ Уᴁ ί ̆ н ὤ ִ

҂  ̆ ȁ SCIȁEI

ISTP ‒ н ѐ

Ἴ ᴁȂ ₥̆ ᴁ ҫ У

╟ ̆ ЭУэ Ȃ 

֩̔Ὥ 20 ̆ὲѐ 1ӝ̆  6ӝ̆ↄ 7ӝ̆

1ӝ̆ 2ӝȂ 

̂ ҷ ̃ 

Ƿ ұ ԈЭ 32 ̔ꜛ 2
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̆ Э 12 ̆973 1 ̆ “863” 2 ̆ “︠Уҷ”

1 ̆ нὨ н ж 1 ӏא̆ 1 ̆

2500 Ъ 

Ƿ ү 1  

Ƿў   ж 6  

Ƿ 150 ̆ὲѐ SCI 45  

Ƿ ж‾ 7  

Ƿ2008 27-30 ╕ 23 ֶ̆ Э 2̆010

ў╕ жнע ֶ ֶ 

 

Ƿ ִ ү 1  

Ƿ ӏא 1 ȁ ִ 1  

ί̂ ҷ ̃ 

Ƿ ί 152 ̆ 65 ̆ 4  

Ƿ 2008 ӏא ִ ᴁ 1  

 

1̃  ⁸ 

̂ ȁ ȁ ̃  ̆

̆ ֓ ᴇ ѝ̆ ѐ

ȁ ִ ᵏ Ȃ 

2̃ б  

 

 

ᴇ  

3̃ Ԇ б  ע

Ԇ б  
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бᶕ  

б  ע

Ӯ 

ֻׂ̔ ̆ Ȃѐ Ȃ ֗ ֶ ̆

ѐ ‚ ж ѐ̆ ֶↄ Ү ѐ̆

ֶў ѐ̆ н ֶ ֶↄў֗ὸ ҉ ╘Ȃў Ὧȁ

“863”ȁ н 40 ᴍ Ȃ

20ᴍ ̆ 80ᴍ ̆ж 6 Ȃў ̔ ȁ

 ⁸ȁ ⁸Ȃ 

̔ ̆ Ȃѐ ֶ ҮȂў

ȁў “ Ἵ ”ȁ“ ίᴇ

”ȁ“  ⁸ ”ȁ“ ⁸

“ Ȃ 40ᴍ ̆ ╨ 4 Ȃў

̔ Ἵ ᴐ  Ȃע

̔ ̆ Ȃ ў֗Ȃ ֗ѐ ֶ

Ү ѐ̆ ֶ ע ֶ ҉ ѐ̆ ֶ ᴐֶ ╘Ȃ

ў ȁ “863”ж ȁ “︠Уҷ” ж ȁ

й ִ ӝ ‚ Ȃў ̔ б ⁸Ȃ 

† ᾙ̔ ̆ Ȃў ִ ȁ שּ

ȁй ֶ ╠ э Ȃ Plant Physiology

ᾃ ‒ 60ᴍ ̆ 20.0ԈЭȂў ̔

б Ԇ ע б Ю ‾ ̆ Ἵ ȁ

Ȃ 

̔ ̆ Ȃ ֗ѐ ֶ ֶ ѐ̆ ֶֶ Ȃ

ў ȁ н Ȃ ᾃ ‒

60ᴍ ̆  ж 5 ̆ ╨ 10 Ȃў ̔
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ȁ ȁ Ȃ 

̔ ̆ Ȃў “863”ж ȁ ȁ

ὤ ִ ᴁ ᴐ ж ȁ “

╨ ‚ȁ п ֶ Ҁ э Ȃ SCI

20ᴍ ̆ ὤ ִ ᴁ 10ᴍ ╨Ȃ

ў ̔ ȁ ȁ Ȃ 

̔ ȁ Ȃ Michigan State University н̆אӏ н

ӝ Ȃў ȁאӏ ȁ

й ִ ӝ ‚ ̆ὡ й ִ ӝ Ȃў

̔ ᴇ ȁ Ԉע  Ȃ 

̔ↄ ȁ Ȃў ̆ “The Plant Cell”

ᾃ ‒ Э Ȃў ̔ ̆

̆ע ᴇ Ȃ 

̔ↄ ̆ Ȃў ȁ ȁאӏ

Ȃ ╗ҩ “Ҵ ₩ שּ б

Ḁ ע ” ȂὭў ᴐ 3 ̆ “︠Уҷ” 3 ̆

20ᴍ ὲ̆ѐ SCI 6 Ȃў ӱҮ  б ע

ᶑ б‾ б ᴐȂ 

† ̔ↄ ̆ Ȃў ҩ“ שּ ̂2011̃”ȁ

э ̆ᴐѝў ᴐ ӝ ╗ҩ н 948 “ ִ

╗ ” ᶑ “ ᶑ ̂ ̃

б ”ȁ“ѐ б ”Ȃ ѐ ‒ Э

20ᴍ  ̆ ж 2 Ȃў ӱҮ ע Ȃ 

̔ↄ ̆ Ȃ бҩ ╠ “ ᾞ

а Ἷ ”ȁ“ 2n Ь᷁ᴇ

ί”̆ “863” ‚ “ CBL-CIPK ὲ ╖
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 б‾ ” ̆ ў “ ᾞ ִ Ὧ

Ἷ ╖ ” ᴐȂў ̔ ╖  Ȃ 

† ̔ↄ ̆ Ȃў ╠ “

ᶢ ל  ⁸ ”Ȃ а ‒ Э

10 ̆ὲѐ 4 ѝ SCI ‒Ȃў ѝ ̆ӱҮ

DNAᶑ бᶢ ⁸ Ȃ 

̔ↄ ̆ Ȃў ╠ “Ὤ

Ὤҽ ѐּ ὲ ᴐ ע ”

н ӏὬא“

ᶑ Ȃў”ה ӱҮὬ ּ Ԉ ᶑ

Ȃ 

̆ↄ Ȃў ̆ӝ╒ ֶᶑ 2011

ӝ ╟ ִ ╠ э Ȃ ᾃ ‒Э

︠ Ȃ ў б Ȃ 

бע Ӯ 

бע ұ 2001 ̆ Ԉѐ ѝўᴇ

╒ … ֩̆ѝέ ҫ ү

̆ 211 ὰ ‚ ╠ Ȃ ע ̂ὸ

ȁ̃ ȁ ̆

ᾶᾺ ȁ ԍȁῠ ẹ ԍȁ ᴂ ᾮ ȁᾶᾺ

ԍ̆PCRԍȁӝ Ḁ ȁ ע Ἴ ԍ Ȃ 

ע б б н ȁ

̆ б

ȁ  ȁ  ȁ ע ȁ

ᶕ ̆   Ἴ

Ȃ 
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֩̔Ὥ 11 ̆ὲѐ 5ӝ̆ↄ 3ӝ̆  1ӝȂ 

̂ ҷ ̃ 

Ƿў ȁ ȁ Э ȁ

ȁ 863 ȁ973 ȁ948 ȁ

︠Уҷ ȁ︠ үҷ Ԉ УҾ ᴐб ᴐ ̆ ︢

Ъἷӝ Ȃ 

Ƿ ү 1 ̆ 3  

Ƿ ж‾ 20ᴍ ̆ ж‾ 6  

Ƿ 200ᴍ ὲ̆ѐ SCI 50ᴍ ̆ 10ᴍ̆

150ᴍ 

ί 

Ƿ ί ᴁ 100ᴍ ̆ ᴁ 20ᴍӝ 

 

 ̔  Э  б╖ ӱ

̆ 20й 50 ԆԈ ̆ У ₥ б ̆

ὲў ꜛ ᴇ ȁ - ᴇ  (ѐ  ּ )

- ᴇ ̂ ̃ ̆  ( ȁ ) ȁ╖

Ȃ ᾃ ꜛ ̆

Ἵ ᴐ ȁ  ⁸ȁ╟ ╟ ȁ

Ȃ 

ע ̔  ̆ ⁞ ╖ ̆ 

Ȃ Ԇע ȁ ╟ҩ  ╖

̆ӱ   ҩ 30  ▲ Ȃ ў

 Э э Ὥ έ ̆ Ȃ 

http://baike.baidu.com/view/28220.htm
http://baike.baidu.com/view/15472.htm
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̔  ע ȁ ȁ

Ԉ ӊ Ȃ ₥

ѐ ̆ ӝ ҂ ѝ

Ȃ 

Ӯ 

̔ ̆ Ȃ н ў֗ȁѐ

ֶ Ү ╘Ȃ ў ȁ

̆ ў ḥ ȁ ╠ִ

“Ҁҷ” Ὧ Ȃ ү ӏא̆

ү ̆ “ ︢Ъӝ ”ж ȁ ִ

Ȃў ӱҮ ὲ ȁ Ἷ

ȁ ᴁ ע ӱҮ

 Ȃ 

̔ ̆ Ȃў б нж ȁ

‚ȁ ȁ“863”ȁ бӊнעж ȁ“948”

Ȃ ү ӏא̆

ү ̆ н ү Ȃў ѝ̔

̆  ̆  ֓б Ȃ 

̔ ̆ Ȃ бע ↄў֗Ȃў б

ȁ ȁ 973

ж ȁאӏ н … ‚  ӝ ж ‚ ᴐȂ

Ἴ й ִ ӝ ‚ȁאӏ ‚ Ȃ

ж‾ 2 Ȃ ӏא ү 1 Ȃў ̔

 ̆  ̆ ᶑ ᶢ б

⁸ ̆APX  ⁸Ȃ 

̔ ̆ Ȃ бע ў֗Ȃў

“ ȁ╖ б ע ╒ ”̆ ╗
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“ ᶑ ╒ ⁸ ”ȁ“

╒ ”̕ ╗ “973” “ ȁע

‾ бּש ὤ” Ȃў ӱҮ ע

ע ᴐȂ 

̔ ̆ Ȃў б “

”ȁ“ᶕ ⁸ ”̕ “

 ”ȁ“ Na
+
/H

+ ע ֳ ”ȁ“ Na
+
/H

+

╖ ”ȁ“ H
+
-ATPase Ἷ ”

Ȃў ѝ Ȃ 

̔ↄ ̆ Ȃ ╗ “ Ὰ

afp ”ȁ “ Ὰ Ἷ б ּ ”ע

“ ᾪ ᴂ б ⁸ ” Ȃ ᾃ

20ᴍ Ȃў ̔ бע ̆

Ȃ 

̔ↄ ̆ Ȃ ╗ҩ бӊнעж ȁ

“973” ȁ“︠ҷ” Ὧ ȁ “863” ȁ

ȁ ֒ ȁ “863” ж ȁ

н Ȃў ӱҮ ע  Ȃ 

̔ↄ ̆ Ȃ ў “ -6-

‟б╖ ע Ѭ”ȁ ‚̂973 ‚̃

ѐ ж “ ╖ ” Ȃ Arch. Biochem. 

Biophys.ȁBiochem. Biophys. Res. Commun.ȁComp. Biochem. Physiol.ȁJ. Exp. 

Zoolog. Mol. Dev. Evol. ў ‒ Э Ȃў ӱҮ

б╖ ȁ Ȃ 

̔ , ( )Ȃў ѐ ̆ ╗ 973

̆ Plant Cell ‒ Э

Ȃ ╠ Ȃ 
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б Ӯ 

ӏא н “ б ”У “ᾚӊ ╗ б ”ү

1э̆ “ ╗ б ὤ”жн ᴁ 1э̆ Ԉ ίἹ

 ᾚӊ ╗ ȁ Ԉ Ԇ ѝ ж ӝ ̆ ᾚ

ӊ ╗ ȁ  б╖ б ᾚ ӊ ╗

ӊḣ Ὧᾃ Э̆ ӊнע ᴐȂ 

╒ ̔ 14ӝ̆ὲѐ̆ 5ӝ̆ↄ 7ӝȂ 

 

Ƿ “863 ‚”ȁ н Ὠ ȁ  “︠Уҷ”

‚ȁ ȁ У ̆

800ЪἷԈЭȂ 

Ƿ 5 ̆ע 15 ж‾Ȃ 

Ƿ ᾃ Ὧ Э 100 ̆SCI 10 ̆ 

 

Ƿ ҩ “ᾚӊ ╗ б ” ᴁԈ “ ╗ б ὤ”

жн ᴁӝ ίᴇ ̆ 30 Ὧ ᴁ ᶢ ̆ ҩᾚ

ӊ ╗ Ԉ ӊнע ў Ȃ 

Ƿў б б жн ᴐ ᾗ ᴐȂ 

ί 

Ƿ ӝ 60ӝ̆ 60ӝ ᴁȂ 

Ƿ2010 ̆ ҩὤ ⁸жн ᴁ“ ╗ б ὤ” ̆жн ᴁ

25ӝȂ 
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̂1̃ б  

̂2̃ ᾚ ӊ б  

̂3̃
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нע ” Ȃў н нὨ н ж “

╗ ‾ ” “ ⁸ ╖ע ”Ȃў ӱҮ

ӊ ѐ ȁ ὤ Ȃ 

̔ ̆ Ȃ֗אӏ н Ȃ ᾃ

שּ ҩ 3 э ̆1 эѐ Ȃ ў н ж -

שּ ᶑ ᴇ б Ȃў ӱҮ

‾ б Ȃ 

֗ ̔ ̆ Ȃ ₥ў 5 ̔ѐ н╘

ж “ ╟ ᴇᾃ ᴐ ”ȁִ

ж “ б‾ ”ȁ 38 ӝ

╟ “ Ӥ ACE ⁸ ȁע ”ȁѐ

н ᴐ “ ᴂ ᵷ ἷ ⁸ ”̕

╗ ᴐ ȁ нὨ н ж Ȃў

ӱҮ ᾚ ӊ ╗ б ȁ ὤб ȁ╗ ӊ ⁸бִ

ע б ᴐȂ 

ↄ̔ ̆ Ȃў б ӝ ╟ “ Җ alpha-

Җ ᴐ б ”ȁ︠Уҷ

‚ “ б ” Ȃў ӱҮ╖

ȁ ὤ Ȃ 

ↄ̔ ̆ Ȃў ӏא “ … ” “

ѐṝ ”ȁ ᴐ “

⁸ ע ”̕ ╗ 863 “ Җ ₉⁸ Ὧ ”

Ȃ ж‾ 5 ̆ ╗⁸ ῆ̆

ᾃ ‒Э 40ᴍ ὲ̆ѐ 10 SCI Ȃў ӱҮ

ȁ Ԉ ╗₉̂ў ꜛ ̃

б ᴐȂ 

ᵾ ↄ̔ ̆ Ȃ ₥ў 1 ̆ ╗ѐ ᴐ “ѐ

ў ӊ ‾ ”̆б ж У
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ȁע ȁ ȁ ȂὭў б 6 ̆

ў ӱҮ Ȃ 

Ἲ ̔ↄ ̆ ȂἼ ╗ҩ “ Ѽ ᵷ

ᶕ ⁸”ȁ︠ Уҷ“  ⁸

”ȁ н 948 “ ע ”ȁ

‚ 863 ‚“ б╖ Ὧ ” 10 ᴍ

Ȃў ӱҮ ӊ б ȁ ὤб ᴐȂ 

֗ ̔ↄ ̆ Ȃў ӏא У ӏא̆ У ̆ ╗

н ч ̆ 3 ̆ “︠Уҷ”

1 ̆ ж 1 Ȃ н Ь ̆

ӏא У ̆ Ὤ ִֶ Ȃ Ὧ

30 Ȃў ̔ ȁ ȁᾚӊ ╗ Ȃ 

ѓᵾ̔ↄ ̆ Ȃ н  “ א שּ ╗ бӊ

”̕ א ‚ “ שּ ῆע ӊ ӊнע ̕

Ὠ нж “  б ”Ȃ

ҩ א н Ὠ ╗ Ȃў ӱҮ ӊ ╗ ȁ

̆ б ̆ б Ȃ 

Ӯ 

ӏא н б У ὰ ̆

ұ 2000 2̆002 ѝ 2̆008 ѝ ̆

211 ╠ ѮЎ ҂ ὤ н н У

б ӝ ί ў ̆ ȁ ȁ

Ὧжн ֗╘ Ԉ̆ ᴁ ֗

╘Ȃ έ У ֩̆ 10 ╡╒̆

ѝ ̆ ₥ ̆ Ԉ

ע ҩУ ̆ ѝ н ѐ ί

ӝ ̆ ᾃ У ╒Ȃ 
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╒ ̔Ὥ 7 ӝ̆ 1 ӝ̆ↄ 4 ӝ̆ 1 ӝ̆ 1

ӝȂ 

 

Ƿ Ὥ  “863” ж ȁ ж ̂ ̃ȁ

ȁȁ нж 14 ̆ 400 Ъἷ 

Ƿ 80 ̆ὲѐ SCI 10  

Ƿў ᴐ 1  

Ƿ ж‾ 4  

Ƿ ү 1  

 

Ƿ ȇ Ȉ  

Ƿў б Ԉ Ὥ 8  

Ƿ ү 1  

Ƿ   1 ̂ȇ ּ Ȉ̆ↄў ̃ 

ί 

Ƿ н 28ӝ̆ὲѐ ҫ ᴁ 1ӝ̆ ᴁ 27ӝ 

Ƿ ί 2 ִ ᴁ ̂2009

◊ ̃ 

Ƿ ί 1 ӝ ӏא ִ ̂2009 ◊̆ У

ᵾ ̆ ѝ ү ת̆ ᾃ ѝ ̆

б⁸ Ὥӎ̃ 

 

̂1̃ б  

ў ᾚ нѐ ᵷ ȁ έ ╖



 

24 
 

б‾ ̆ н ‾ע ӊ ╗ ̂ ⁸

̃ѐ ȁ ѐ ̆

Ȃ ᾃ ȁ ӊ Ԉ

 ̆ӱ ѐ  

̆ ᾃ ұ Ἴ ᴁ̕ ̆ӱҮ

ѐ ȁ ֓̆ ₥ У а ѐ

̆ ῆ ѐ  ᴇ Ԉ̆

ӝ Ṍ ֓ ᴇ ̆ ᾃ ұ ̆

ᾃ ̆ ᾃ Ἴ ᴁȂέᴇ ѝ̔ 

ŵ ̂ ᵷ ȁ ȁ ȁ ⁸₉ ̃ б‾  

Ŷ ȁע ⁸ б  

ŷ ѐ ȁ ֓ 

Ÿ ᶢ  

(2)  б  

ȁ Э̆

б ̆ӱ э ̂ ȁ ȁ  ȁ ȁ

ע Ԉ ּ ̃ а ̂эᴇ ȁ ᴇ ȁ 

̃ ὲ ע ‾̆

ִ□̆ẏ ̆ѝ Ԇ ὡ ȁ

‾ Ԉ ⁸ ᵏ ᶕ Ȃ  б

ע ̆ ӊ ̆ ‾ ᶑ ѓ ̆

ӊ Ԇ ӊ ̆ѝ ȁ ȁ ẏ Ȃ

ȁ Э̆ Ю‟ ̔ 

ŵ  б  

Ŷ ע б ᴇ  

ŷ ᴇ б ẏ  

Ÿ Ԇ ӊ бӊ  

(3) Ԇ  

ў ꜛ Ԇ ̆ ‾

̆ ӊ Ԇ עִ ‾̆
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Ԉ Ԇ ӊ б

̆ ⁸₉ Ȃ ₥

ӊм ж‾ ‾̆ ӊ ⁸₉ ұ

 ̆ ҩ ӊ --- ᴐѝ ᾚ

Ȃ ԈЮ ̔ 

ŵ Ԇ ӊ ̂ ⁸₉ȁ Ԉ ע ӊ ̃Ԇ

ȁ  ע

Ŷ н ⁸₉   

ŷ ұ Ԇ  

Ÿ б ȁ עִ֒  

(4) ּ ̔ 

ȁ ּ Ȃ 

(5) ̔ 

ȁ ╟ ȁӝ Ὥ б ȁ

ȁ б Ȃ 

Ӯ 

̔ ̆ Ȃ ў֗̆╟ ↄў֗Ȃ ₥ ў

ж ȁ Ὠ н ȁ ȁ

ў ж ȁ863 “ ᾚ б ”̕ᴐѝ

̆ ╗ ж ȁ 863 ȁ

ȁאӏ н
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̔ↄ ̆ Ȃў ╗ ȁ863ȁ973

Ȃ ₥ ̆ “ 

Ὧ ” ȁ Ȃ ΰ Ԉ Уᴐ

30ᴍ ̆SCI 10ᴍ Ȃ ̔ р  ȁ

̕ ̆ ̕ ⁸₉

Ȃ 

ᴉ ̔ↄ ̆ Ȃ ₥ў ╗ ̔863 ж “

ȁ б ”ȁ863 “ Ṍ ⁸ ”

Ȃ ᾃ ‒ 20 ᴍ ̆ὲѐ SCI 5 ̆ б ᾗ

ж 1 Ȃў ѝ  ̆ ᴂ ί ѐ

б Ȃ 

̔ↄ ̆ Ȃў ȁ ⁞ ╠ȁ ȁ

… эӝȁ ч Ὥ̆ 7 Ȃ б ȁ

863ȁ973ȁ н Ὠ Ὥ 10 Ȃ ҷ Ὥ 30ᴍ ̆

ὲѐ SCI 8 Ȃў ̔ б ὤ Ȃ 

Ӯ 

ұ 2008 ̆ ὰ ̆ ȁ

Ὥ 7 ί֗╘̆  2011 ̆Ὥ

19ӝȂ 14ӝȂ жн б ѐ Ὧ

̆ ᵑ ѐ

̕ ίᵑ  ѐ ȂԈ“╗ ȁ

ע ȁ ȁ… У ”ѝ ̆Ԉ ѝ ̆Ԉ

ᵷ Ӈ ȁ ִ□ѝ ̆╡╒ Ȃ 

֩̔Ὥ 7 ̆ὲѐ 2ӝ̆ↄ 2ӝ̆ 2ӝȂ 
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̂ ҷ ̃ 

Ƿ б ԈЭ 7 ̔ꜛ 3 ̆

1 ӏא̆ 1 ӏא̆ 1 Ԉ

3 ̆ 150 Ъἷ 

Ƿў   ж 1  

Ƿ 37 ̆ὲѐ SCI 16  

ί̂ ҷ ̃ 

Ƿ ί 19  

 

1̃  

 ̕  б

ӄ   

2̃ бᶕ  

֒Ю б ᶕ ̕

б ╟ бᶕ Ȃ 

 

3̃  

Ԉ ȁ ̂iPS ȁ̃  ѝ ̆

ȁ ȁ ̆ ȁ ȁ

ȁ ᶕ ᾱ Ȃ 

Ӯ 

̔ ̆ Ȃ б ̆֗ὤ ȁ

ӏא ȁאӏ ֶ Ү ̆ὸ֗ ȁѐ

ὸ ̆ ȇPlant Signaling and BehaviorȈȁȇCommunicative and 

http://www.bast.net.cn/bjkx/xstt/lkl/bjzwxh/kjhd/188049.shtml
http://www.landesbioscience.com/journals/psb/index.php
http://www.landesbioscience.com/journals/cib/index.php
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Integrative BiologyȈȁȇ Ȉȁȇ Ȉȁȇ Ȉ

‒ ֗ў ȁↄў Ȃў ╠ 2 ̆ў

1 ̆ ᴐ 1 9̆73 1 ὲӹ Ȃ

Ἴ ᾃ 70 ὲ̆ѐ 48 SCI Ȃľ   Ŀ̆

ὡ ѐ ľ ӝ ‚ĿȂў ̔ б Ȃ 

̔ ̆ Ȃ ў ȁאӏ ȁ

“ п ȁ ╠ ‚ 11 ̕ ╗

̆863ȁ973 Ȃ У Ȃ

ᾃ 50ᴍ ̆ж У Ȃў ѝ

 б  Ȃ 

̔ↄ ̆ Ȃў У ̆ ч ̆

б ȁ “︠Уҷ” ‚ Ȃ ȇProtoplasmaȈ

ȇJournal of Integrative Plant Biology Ȉ ᾃ ‒ Э Ȃў

ѝ ⁸ȁ ╖ б Ȃ 

Ъ ̆ↄ Ȃў У ̆ѐ У ̆

ȇPlant CellȈȁȇPlantȈ ᾃ ‒Э SCI Ȃў

ѝ Ἵ ̆ ⁞ Ἵ ᴇ phototropin ̆ ᾃᶕ

Ȃ‾ ȁ   ᴁȁҵᴐ ╟

Ȃ 

http://www.landesbioscience.com/journals/cib/index.php
http://www.landesbioscience.com/journals/cib/index.php

