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Mohsen N. Ramadan̂ ̃ȁIgor Savin̂ḇ ̃ȁIsaev Erkin̂

̃ȁUrs Christoph SchulthesŝCIMMYTȁ ῌ̃ȁ ȁ ȁBattestseg 
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῍ ̆ ≠ 2019 10 ̆ῃ ᵀԅ 2019
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῍ԓ ̆ Ḥ Ȃ ѿ ῃ ῾ҙ

ᴆ ̆ ԅҌ ῤ Һ ’̆Ӟ ԅ ԊᴆȂ

ԋ ׃ ԅ Һ֟ ῾ ҍ῾ ’Ȃ ҈ ԅῃ Һ

῾ҙ ֟ ₮ ῾ᵬ ҍל ֟ ̆ל ֓ ֟ ῃ

֟ ₮ .҉ץ˿85 ԍҬ Ȃ ԓ ῃ ֟ ȁ

’ ’ ԅ № ̆ῒҬ 5.1 ≢῏ ȁ ȁ

Һ ֟ ̆ 2019 ῃ ֟ ԅ № Ȃ 

11 ᴍ ̆ ₃Ӎ ᵬ ̆

ӊ ̆ ̂ ԍ 2020 ∆ ̃ ῀

◓ ̕ ῀ ̆ ᵬ ׅ ԍ Ȃ ῾

ᴆȁῃ ῾ҙ֟ ᵀ ץ Ҭ ᵬ ’ Ȃ 

῾ ᴆ̂ 1 ̃ 

ῃ ῾ҙ ᴆ CropWatch῾ ᵀ ⌠̆ ֽ ῃ ῾ҙ
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Ҭ̆₃Ӎ Ҭ ⌠ԅ Ȃ CropWatch ᶏ 65 ҩ└

ᾝ̂ ҹ MRŨ ᵀῃ ῾ҙ Ṝ ̆ MRU ԍ

̆57˿ MRU ԍ ̆66˿ MRU ᾣ ԍ Ȃ 

׆ ̆ ̂ ṿ 24˿̃ȁҬ֒

̂+ 22˿̃ ̂ҍ ṿ Ҋ 38˿̃Ȃ ̆ ≢ Ҭ Ẓ

ᵞ 9˿̆ ҍñ òҬ ל ῏̂ ῏ 5.2 ̃Ȃ 

ῤ Ẓᵞ 0.4Ņ̆Ҭ֒ қ֒ ᵣẒ

0.3Ņ̆ ғ ₃Ӎ MRU ῾ҙ ԅ Ȃ Ҭ

ᾣ Ẓ  3˿ 6˿ ̆ῃ ῒז ᾣ

ṿȂ Ҭ֒ ̆ ῤ

15 Ẓ 5˿Ȃ 

3.1ȁ5.2 ԅ ῤ ΐ ᴆȂ ױ

Ҍ ̆ ҉ ₣ ̂Kyarr̃ ̆Һ

⌠ ֒ ӊ ̕ ⱴּי ԅҤ ≠

̂Doriañ ̕ қ֒ қ ֒ ≠ ̂Lekimãȁ ̂Faxaĩ

̂Hagibis̃ Ȃ 

ῃ ῾ҙ֟ ᵀ ̂ 5.1 ̃ 

ԅ CropWatch 2019 Һ ֟ ᵬ ֟ ̆

90˿ ֟ ̆ 10˿ Һ ᵬ ֟ ᵀ

ל ȂCropWatch ̆2019 ῃ ֟ ҹ 10.55 ַ ̆

֟ 0.5˿̕ ֟ ҹ 7.54ַ ̆ 4.2˿̕ ֟ ҹ 7.16ַ ̆

0.9˿̕ ֟ 3.24ַ ̆ Ҋ 1.0˿Ȃ 
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ҩ ̆ ֟ ‪ ̆ ⁞֟̆ᵖ ֟

ׅ 1330 ҆ ̆Ҭ ȁ ȁ ȁ ⱴ ȁ ȁ

֟ №≢ ⱴ 1060ȁ970ȁ520ȁ370ȁ330ȁ260 ҆ Ȃ №Ҭ֒ ֒ ̆

ԅ₃ ᵞ ̆ ̆ᴚ Ӌῗ≢ᾥ ֟ 200

240 ҆ Ȃ ֟ ⁞ 100 ҆ ≠֒ȁ ᾥ ȁ ȁ

֒ȁӋᾥῌ̆ῒ֟ №≢Ҋ 540ȁ350ȁ170ȁ160ȁ140 ҆ Ȃ 3

Ҭ Ҭ ̆֟ ҍ ῤᵬ ֟ ל ℗ ῏Ȃ 

Ҭ ̂ 4 ̃ 

2019 Ҭ ῃ ֟ ҹ 6.28ַ ̆ 2018 ⱴ 2˿̕ ᵬ ̂

ȁҬ /ѿ ȁ ȁ ȁ ȁ ᵬ ῒז ᵬ ̃ ֟

ҹ 4.67 ַ ̆ 2˿̆ Һ ⱳԍ ̆2019 ֟

⌠ 2.24 ַ ̆ 2018 ֟ ⱴ 1˿̆ῒҬ ȁ ȁ ῤ

֟ №≢ ⱴԅ 3˿̆5˿̆3˿ 2˿̆ ̆ қ

֟ Ҋ ԅ 2˿Ȃ 

2019 ̆Ҭ ֟ ҹ 2.03 ַ ̆ ⱴ 3˿̆ ҹ ≠ ῾

ᴆḆᶏҬ /ѿ ֟ ⱴ 2019 ֟ Һ Ȃ2019 Ҭ

֟ ҹ 1.24ַ ̆ 2018 2˿Ȃ 

2019 ̆ ֟ ̂1444.1 ҆ ̃ ֟ 3˿̆2019

ⱴȂṿ ѿ ̆Ҭ қ ᵬҹ Һ ֟ ̆2019

ү֟̆ῒҬ ֟ ѿ ֟ ԅ 8˿Ȃ ԍ

֟ ⱴ̆ ֟ ̆ ⌠ 10˿Ȃ 

 ԅ֔רў↔ ꜛ֙ 

1.1 ẫ  

 ῼ ἵὼ ￼ѭ 2019 ẉ 7-10 ῴεᴏ ╜ῼζῼ ￼֔ў↔ ֙ꜛᶫᵙӐⱶע

ᶈ  ιἅҪԋ├ ԅר￼ 65 ѦֺᶃἵᵓᴅӺεMRUζιCropWatch ֔↔

╜Ὕ‰ѭ⅛ ѦԅֺרᶃἵᵓᴅӺԓ￼֔ўתᶟ↔ӧᴪ ᶎӪ ӕḅιᶈɒᾔᵟἾ

ḹ∑≠◘ɓᶊתιᴱ Ṓ ≤ ᵙԎḜῶ ᶊ￼תᶟ ԅֺרᶃἵᵓᴅӺ

ẹ Cιּז‎ ָԅר↔ӧ⸗ề 2019 ẉ 7-10 ῴԅֺרᶃἵᵓᴅӺ֔↔Ὕ‰ᾭӪᴠ

ẹ A ￼ḧѲᵙ A.1 ṓ ḜҪּז Ẕ↔ӧḙᴪ ᵃ￼ᴅӈ‎ ιӇ ῗ￼זּ

ẈᶎӪιẊӔּז☺ᶈ֔ўғ    

֔ừ ἵἍẶ ￼ɒẈᶎɓ￼ᴠ ῼὝ￼ῗ 2004 2018 ẉ￼ 15 ẉῊῼ

ⱡљ 2004-2018 ẉ￼ ẈẊ ầẂӪ ֶ‰֝εѤ⁪‎ Ẕ זּ 30 ẉζιἅҪҠ

ⱡӔּז   ᶈҨׁ￼ ἵѧѼẶ ιCropWatch זּ 15 ẉӐѭᴠ ῼ￼ԏ

ӌᴝᵼῗᵼѭ CropWatch ԋ├￼ῗ֔ў 15 ẉ ѭῗ↔ӧḙỴѲᵙ֔ўỴѲѳ

ᴵὶᴩ￼ἱѧχ֔ўḾὙ ↔ӧᴪק￼ᵠẔ ҈ 30 ẉε ҦҚζ Ḿ҈ᵅ

ѧ הⱶε֔ừζὝ‰ιἅҪּוּ￼זּ ῭זּ ￼ 5 ẉᴠ ῼεᴏ 2014-2018 ẉζι
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Ӈ☺ᶈ ⱶוּ Ὕ‰ῗљ ￼ 15 ẉẈᶎ ⅝ ѭṴᶋḾӗẔᴪק￼ồ

ᴦẔώӗ҃‍ҭιᵃῊιṓ ῶ ῼᴪῧ ιӇῳמ ֡ẉεӕḅ 2008 ẉἆ 2010-

2013 ẉζῶἍᴪ  

MRU ṑẙ ╜Ὕ‰ε ↨ ↔□ ӿᵀῶᾦ ṃᵙ☺ᶈ ⱶוּ ζ ￼ ԋ

ớ ὶ◊҈↔ӧḙ  ӕḅι ↨ᵙ↔□￼⃰ ԋεR=0.354ζѮ ᴩֹ

Ԏ ↨ ᶽẽᵠιḅ ￼♬Ṿתᶟ□ẙ ιᵃῊ ᶟѼῗת ↨ᶺᴧת  

ֹ  Ἅ╧ᴣ￼תᶟ￼ᶽṇιּ҈י↔ӧᶈתᶟԓ￼ ᴪקιᴏӔỄṇ￼

ẈᴪקѼᴵ Ḿₔ ᵙ֔ўғּוṭᶽẽᵠ Ӫệ├Ỵ￼ῗι ῼ ἵ іῼזּ⌐

ἵε2019 ẉ 8 ῴζẬԄ￼ᾡ ᵅ￼☺ᶈּוⱶ ￼ Ά│ Ὰ￼Ά│ ↔□ᵙ

↨ᶹι Ṅӿᵀῶᾦ ṃ Ԅ ‎ ừ ᴠ іῼ ἵ  

1.2 ԄⱢ֓ѝ₭ ⁭  

Ẹׁ ╜ῼε7-10 ῴζᶈԅר ᶀԓᵒאẇ♬⸗ềι♅ḱ ε5.2 ζὼ

￼֡Ѷᴿᶽ ᴧּו￼ᶽ ♀♅ᴍ ҃ ⸗ề ⁞ὯᾭὯ◊ᵙ ẑι ╜ῼε7-

10 ῴζ Ḿ ᴞ 15 ẉε2004-2018 ẉζ￼□ẙ Ẉ ֹ-0.1ɫ +0.1ɫιћјץὐ

≠◘ᵙרΆᶊת  

ᶈ ᴞѣѦ ╜ῼԓιḕᶈ῎Ῐ￼ḗẙ ↨ ֟ṈᵃῊӃ ↔□ᵙӿᵀῶᾦ

ṃεRADPARζ״ ￼ ιḅᶃמ 1.1Ἅ  ᶽ ᴁ￼ᶊת ↨ὶ ẂẉẈᶎι57%

￼ᶊת↔□ ҈ẂẉẈᶎι66%￼ᶊתӿᵀῶᾦ ṃ ҈ẂẉẈᶎ  

ᶃ 1.1Ῐ ￼ ז῾҃ CropWatch ֔ў↔ Ὕ‰ᶎӪιᴏἍῶ 65 Ѧֺᶃἵᵓᴅ

Ӻ￼  ẈᶎӪ CropWatch ֔ў↔ Ὕ‰ᶈԅר ᶀԓῘ ֧ ḾẈᶎ￼ừ֙

ε ↨ӭ 3%ι↔□ὶ ẂẉẈᶎιӿᵀῶᾦ ṃӭ 2%ι☺ᶈּוⱶ ӭ 1%ι

↨ᵙ☺ᶈּוⱶ ᶎ ҈ẂẉẈᶎζ  
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ᶂ 1. 1 ԄⱢֹᶂἒᵒᴄӹαMRUβ ᴝ 2 Ẉј ᴝ 15 ẈᵂῙ ₯ ₭╗ᵘӾᴿῑᾇ Ṃ ẇα65 ѥԄⱢֹᶂ

ἒᵒᴄӹẇᶍεΊוΰ β 

ẸӔּ֔זў Ӑѭז ᵼḒ‎ ԅֺרᶃἵᵓᴅӺẈᶎ ẈῊι ╜ֹ￼

↨ ẂẉẈᶎӭ 7%ε 1.1ζι↔□ᵙ☺ᶈּוⱶ ὶ ẂẉẈᶎιӿᵀῶᾦ ṃ

ẂẉẈᶎӭ 1.7% ᵼѭԅֺרᶃἵᵓᴅӺѭᶽ ᶟιӿᵀῶᾦת ṃ￼ᴪקᶈ

іמ Ӊ҈ ↨ᵙ↔□ιӿᵀῶᾦ ṃ ẂẉẈᶎӭ 2%ṏ ḾῘ ҃  

 
1.1 ԄⱢֹᶂἒᵒᴄӹαMRUβ2019 Ẉ 7-10 ῐј ᴝ 15 ẈᵂῙ֓₭ἷ  ẇα%βε₤ Ѧᶍөᶍ ⱴ

ᴄѥԄⱢֹᶂἒᵒᴄӹַ֓ײⱴᶉΰ ɎԍḛɏפἭᶂѦⱴִי ᾶ ײַ 5 ѥ ֓ѝשᶞ 

 

 

̂%̃ ̂ ɹ̃ 

ᾣ

̂ %̃ ̂ %̃ 

 

∞ 13 -0.2 1 2 

ᴆ ∞ᵘѦ ∞ -9 0.0 3 -2 

ק ∞ 24 -0.4 1 2 

ѦҌ 22 0.3 1 5 

џҌ 2 0.3 2 -3 

ᴆҌ 11 0.0 1 2 

₀∞ -4 -0.1 1 -3 

ᶼ∏∞ -38 0.2 6 3 

ԍḛ -4 0.5 6 11 

ԄⱢ 7.0 -0.1 1.7 0.5 

ᶈ ᶟ ᶀιר ╖￼ ↨ Ẉῳᶽε+ 24βζιԎ₭ѭѧҍε+22βζιⱡᵅ

ῗᶽ═╖ε-38βζι і ῼ ἵѧ ẔᾭӪ￼ 19% 20%ᵙ-30%ῶἍᶭẶ Ѡҍ

ᶊתι4-7 ῴѠҍᵙᴇҍ Ḿẇ ι ↨ָ֫ ẂẉẈᶎӭӉ 12%ᵙ 13%ιᶈẸׁ
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╜ῼι ↨ ẂẉẈᶎָ֫ӭ 2%ᵙ 11% ᶈᴇᴁרι⸗ָῗѧ ╖￼Ӊ ↨εӭ

Ӊ 9%ζљɒẇ ạɓ￼ ắẻמ ὶ ԋεᴠ 5.2♅ḱ ζ  

ᶈר ╖ι↔□ ẂẉẈᶎӭӉ 0.4ŅιԎḜᶽᶺᾭᶊת￼□ẙ ὶ ẂẉẈᶎ  

ѧҍᵙѠҍ↔□ ẂẉẈᶎӭ 0.3Ņι֡ѶἍῶᶊת￼֔ўתᶟ￼↔□ ẂẉẈ

ᶎὙ ӭ ιָ֫ᴉ 89%ᵙ 100%  

ᴇ ╖ᵙѧ ╖ ᶽ═╖￼ӿᵀῶᾦ ṃָ֫ ẂẉẈᶎӭ 3%ᵙ 6%ᶹεἍ

ῶᶊתᶎᴩẽᵠζιԎḜᶊת￼ӿᵀῶᾦ ṃỞӌіὶ ẂẉẈᶎ  

☺ᶈּוⱶ ᶭẄῳᶽ￼תᶟѭѧҍεӭ 5%ζιԎҤᶊת￼☺ᶈּוⱶ ᶭזỄ

ᶽε 1.1ζ  

1.3 ₯ 

 

ᶂ 1.2 ԄⱢֹᶂἒᵒᴄӹαMRUβ2019 Ẉ 7 ῐ 10 ῐј ᴝ 15 ẈᵂῙ ₯ ẇα%β 

Ẇ ◦֘ 

↨ј Ѯ ᴧּוᶈᴇ ╖ιḠ Ᾱṟ ѧ ᵙר εMRU21ζ ṱ ѧ ᵙѠ

εMRU23ζ ṱ Ѡר εMRU22ζҨᴣ Ҏᶊתᴇ ι ↨ ẂẉẈᶎӭӉ 10%

ᶺצּ ♇ ᶽ҈ 20%￼ ↨ ᴧּוᶈᴇ ᴁẇ ᶊתᵙṱᶨᵢṒҍ ιԎѧᴇ

ᴁẇ ᶊתεMRU28ζ ↨ ẂẉẈᶎӭӉ 40%ιṱᶨᵢṒҍ ↨ ẂẉẈᶎ

ӭӉ 25% ṺᾹ֔ўת ↨ ẂẉẈᶎӭӉ 17%ι ╜ῼ ḗӐⱶᶴ҈Έῼᵙ

ѧῼּו ιᶷḗӐⱶἑֲֲẦḊᾘ  

↨ј ￼ ҇ᶽתᶟҡ☻ᶽַҍảӄ Ѡᴇҍ⌐╤ⱡᵅֹѠҍι☻ᶽַҍᵒא

Ẃẇ ￼ừ֙χ☻ᶽַҍר εMRU53ζ ↨ ẂẉẈᶎӭӉ 58%ι☻ᶽַҍ≠

◘εMRU63ζӭӉ 52%ι῍ᶱԉ ᶺַҍεMRU54ζӭӉ 40%ι ἾӁ ҧ

≤εMRU55ζӭӉ 27% ☻ᶽַҍᴇ ᶊתεMRU 54 ᵙ MRU 55ζᶴ҈ ḗӐⱶ

וּ  ῼ ⅎιᵃῼ￼ ↨ẂẉẈᶎᶽ҈ 200mm ιӇ  ╜ῼᴱῶ 120mm ᵙ

173mm ☻ᶽַҍ ᴇ εMRU55ζ ╜ֹԅרῳᶽ￼ӿᵀῶᾦ ṃ Ẉεӭ
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10%ζ ᴇ═ ṡεMRU49ζ ↨ ẂẉẈᶎӭӉ 21%ιѧᶂ εMRU34ζת╤

↨ ẂẉẈᶎӭӉ 26%  

ῳᵅ Ѧẇ ᶟῗҡת ז ᶊתεMRU29ιӭӉ 22βζảӄ ₰╖⌐ᶊѧ╤

ᶊתᴣᶆ ԎεMRU59ιӭӉ 13%ζ  

╜ ◦֘ 

ᶈ  ╜ῼι ↨ӭ ῳᶽ￼ừ֙ᴧּוᶈҡᴇҍֹר ￼ ₪ᶟιת ֡Ѧ↔

ӧṾι Ҏ↔ӧṾ ᶴ҈ἆὶ ᶷḗӐⱶּו  ῼ ҎᶊץתὐᴇҍεMRU45ιӭ

47βζ Ṻ ṉᶊתεMRU30ιӭ 50%ζ ᾽ ῞ ᴮᵁἾ⸗ᶊתεMRU48ι

ӭ 100βι 1200mm ↨ ζι ҍεMRU31ι+34βζιᾔᵟἾ ḹ∑≠

◘εMRU64ιӭ 41βζᵙ ╖ѳ εMRU04ιӭ 67βζ ᾔᵟἾ ḹ∑≠

◘ᵙ ╖ѳ ѣѦֺᶃἵᵓᴅӺᶈ  ╜ῼԓ￼Ẃẉ ↨ ṇεָ֫ѭ 17 ← ᵙ

87 ← ζιῘ ӭ ￼ ἄ҃ṕ ╕ ιӇӭ ￼ ↨Ѽώ ҃☺ᶈּוⱶ ι⸗

ָῗ ᶋ￼☺ᶈּוⱶ εָ֫ӭ 30βᵙ 1βζ  

↨ӭ ￼ᶊת ᴧּוᶈҍ╖ѧѠ ᶊתιӭ Ẅẙᶈ 31β 36βιץὐ ᴮ

ᴇ εMRU47ζ ѧҍѠ εMRU52ζᵙѧᶂѠתרεMRU38ζ  

ר ᶊתѼҨ ►ᶾ↔ѭѮι Ӑⱶ ῼ ↨ӭ ῳᶺ￼תᶟѭ Ἶ Ị ᶊ

εMRU17ιӭת 35%ζᵙ ᶂר ᶽẈᴝεMRU12ιẂẉẈᶎѭ 257mm ι ╜

ῼ ↨ѭ 409mmιӭ 59%ζι □↔ᶟת ẂẉẈᶎӭӉ 1.4Ņιӿᵀῶᾦ

ṃ ẂẉẈᶎӭӉ 3%  

 

1.4 ẇᶍ₭╗ 

 

1.3 ῃ └ ᾝ̂MRŨ 2019 7 10 ҍ 15 ̂ºC ̃ 

ר ҍרΆṾεMRU15ζ↔□ ẂẉẈᶎӭӉ 1ɫ ὗᶽῳזᶟјῗת ￼

֔ў ₔᶊתιљѳ ᴦ￼ј֯ ᵢҿ⅝ҍ ἾᶺεMRU11ζ↔□ ẂẉẈᶎӭ
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Ӊ 1.4ɫι⸗ָῗ ᶂר ᶽẈᴝεMRU12ζ↔□ӭӉ 1.4ɫιᵃ‾ѭ֚►↔ӧ

ᶂ ╤ṢεMRU16ζץὐזṩᶽ ֫ᶊת □ᶹ ᴩ҃ẇ ε ↨ӭӉ 6%ζ  

↔□ӭ 1Ņ￼ừ֙ᴧּוᶈ ᴮᴇ εMRU47ζι⃰Ḅӭ 1Ņ  

1.5 Ӿᴿῑᾇ Ṃ 

 

ᶂ 1.4 ԄⱢֹᶂἒᵒᴄӹαMRUβ2019 Ẉ 7 ῐ 10 ῐј ᴝ 15 ẈᵂῙӾᴿῑᾇ Ṃ ẇα%β 

ѳׁώᴣ￼ר ҍרΆṾεMRU15ζӿᵀῶᾦ ṃ ẂẉẈᶎӭӉ 3%ιῗר

╖ 2 Ѧӿᵀῶᾦ ṃӭӉ￼ᶊתѳ ιᴰ Ѧῗ ᶂר ᶽẈᴝεMRU12ζιӿᵀ

ῶᾦ ṃѼῗӭӉ 3% Ԏӎӿᵀῶᾦ ṃӭӉ￼תᶟᶎᶈᴇҍᵙѠҍ ḜҪץὐᴇ

ҍεMRU45ιѮ ѭᴍẙζᵙ᾽ ῞ ᴮᵁἾ⸗ᶊתεMRU48ζ￼ѣѦ ᶊתι

ָ֫ ẂẉẈᶎῘ ӭӉ 9%ᵙ 5% ╖ᵙҍ╖Ἅ֯ᶊת￼ ↨ᶎ ҈Ẃẉ↨Ẉιћ

↔□ӭӉ  

ᶈῄ ᴇ ᴣΏ ᴁṡ￼ᴇ εMRU46ζιӿᵀῶᾦ ṃӭӉ 3βιӃ ӭ

￼ ↨ι↔□ὶ Ẃẉ↨Ẉ  

ӿᵀῶᾦ ṃӭ 5β￼תᶟᴧּוᶈᴿᶽ╖￼ 13 Ѧᶊת ᶈ ╖ιר ҍר

ΆṾᵙ ᶂר ᶽẈᴝ ᶹιԎḜᾯѦᶽ ӿᵀῶᾦ ṃᶎ ҈ẂẉẈᶎιῳᶽ￼ừ

֙ᴧּוᶈѧ ᵙᴇ ר εMRU19ζ Ҩᴣתᶊ╤⅝ןז ╖ᶽ ᴇ ￼ṱᶨᵢṒҍ

εMRU27ζιԎӿᵀῶᾦ ṃָ֫ ẂẉẈᶎӭ 5% 6%ᵙ 5% ᶈᴇ

εMRU09ζιӿᵀῶᾦ ṃ ẂẉẈᶎӭ 4βιᴇ Ầ῞ᶊת￼ᶊѧ╤תᶟ

εMRU10ζӭ 5% ᶈѠҍᵙѠᴇҍιӿᵀῶᾦ ṃӭ ῳᶽ￼ừ֙ᴧּוᶈᴇ═

ṡεMRU49ζᵙ ї▫εӭ 8%ζιѧᶂᴂᴇתεMRU40ζᵙѧᶂ╤ᴇ

εMRU33ζӭ 6%ιѠᴇҍᶽ εMRU50ζӭ 5%  

ӿᵀῶᾦ ṃӭ ῳᶽ￼ừ֙ᴧּוᶈῗ☻ᶽַҍ ἾӁ ҧ≤εMRU55ζι

ẂẉẈᶎӭ 10%ι☻ᶽַҍ≠◘εMRU63ζᵙ῍ᶱԉ ᶺַҍεMRU54ζӭ

6βι☻ᶽַҍר εMRU53ζӭ 5β  
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1.6 ▄ᶇⱳ◓  

 

ᶂ 1.5 ԄⱢֹᶂἒᵒᴄӹαMRUβ2019 Ẉ 7 ῐ 10 ῐј ᴝ 15 ẈᵂῙⱳ◓ ẇα%β 

☺ᶈּוⱶ Ẉᴪק ὶ‎ ҈ ↨ ↔□ᵙӿᵀῶᾦ ṃ ẈιԎѧ ↨ᴉᴪ

ӕῳᶽε⅝ק 40%ζι↔□ᵙӿᵀῶᾦ ṃᴿᴉ 30% ԎḜᵼ ֹ ֫Ӑּזι

Ѽ ҃ѭӍ☺ᶈּוⱶ ⸗ềẊјљ ↨⸗ề Ḹ  

☺ᶈּוⱶ ẂẉẈᶎӭӉ ᶽ￼ừ֙֫ᾫᶈᴿѦᶽ ☺ᶈּוⱶ ӭӉῳᶽ￼

ừ֙ᴧּוᶈ☻ᶽַҍר εMRU53ζιӭӉ 20%ιѮ ᴧּוᶈ ᶊᵙ ´џιḾ֔

ўּוғ￼ẽᵠјᶽιӇץὐ ᶂ ҎѮ ￼ ת ὶї‎ιἅҪ ώᴣѕѦ

￼ᴇ ᶊתι╧ᴣᶺ‾￼עᶫ‍ҭχḠ Ᾱṟ ѧ ᵙר εMRU21ζ ẂẉẈᶎӭ

Ӊ 14βιᴇ ᴁẇ ᶊתεMRU28ζᵙ ⁞Ấѧר εMRU25ζ ιѣ ᶎӭӉ

11β Ѧᶊץתὐ ╤ὃᶊתιӇᶈ⌐╤Ӊᶊ Ἅῶ Ҏ ῗӐⱶּוғ

Ḿ ṇᶊתιӇᶈ ғѧוּ Ӑּזιᵼ℅ ᶊת ᶋᵙ ᴝ ᴩјḄ￼ẽ

ᵠ  

ר ר ᶊתεMRU61ζᵙ ╖ҍת‖רεMRU65ζᶹι☺ᶈּוⱶ Ẃẉ

Ẉᶎӭ ᶽ҈ 20β￼תᶟᴧּוᶈ᾽ ῞ ᴮᵁἾ⸗ᶊתᵙᾔᵟἾ ḹ∑≠◘ Ԏѧι

᾽ ῞ ᴮᵁἾ⸗ᶊתεMRU48ζ☺ᶈּוⱶ ӭ 21βιᾔᵟἾ ḹ∑≠◘

εMRU64ζӭ 30β  ᵅ Ѧּ҈י‖Ӊ￼ ↨εẂẉẈᶎ 18mmι ╜ῼ ↨

25mmζ Ẋј ԋι᾽ ῞ ᴮᵁἾ⸗ᶊתεMRU48ζ ↨Ῐ ι ֧ẂẉẈᶎ 1

ӤεẂẉẈᶎ 601mmι ╜ῼ ↨ 1203mm ζιӇӃ Ӊ□ᵙӉӿᵀῶᾦ ṃι

ᴧ ֟Ṉ ᶈ♅ḱ ε5.2 ζ ὼ ҃ ᶊת￼ ᶟת֫ ᴩ҃Ѥ ╕♅ι

ӇῗӼ ￼ ҠⱡӔᶷḗӐⱶᵙ ᶋᴩ  

ῳᵅῗ₰╖ᵙ ╖ѣѦј ԋ￼ᶊתχѴԀԉ ѴἾṉṟ εMRU58ζ☺ᶈּוⱶ

ẂẉẈᶎӭӉ 13%ιѠ ᴝεMRU02ζӭӉ 11% ѴԀԉ ᴗ҃ὶ ẂẉẈ

ᶎ￼ ↨ιӇ↔□ ӉћῄⱢј  ᶈѠ ᴝι ↨Ӽ εӭ  11βζιӇ↔□

Ӊ҈ẂẉẈᶎ  
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 ҇  ֔ўѮғת  

҇ ᶈזַּ҃ ѧӔּז￼֔ў↔ Ὕ‰ð ↨ □ẙ ӿᵀῶᾦ ṃᵙ

☺ᶈ ⱶוּ ᶹι Ặẙљט╗ᴦῑ֔ў҃זּ ￼֔ừὝ‰ӡỤð ᶊ ₔ⅝

ꞌ(CALF) ῳӓₔ ꜛ֙Ὕᾭ(VCIx) ῳṇₔ ӰẞὝᾭ(VHIn)ᵙᶶ ὝᾭεCIζι

֫‘҃ԈѦ╖ ֔ўѮғתεMPZζ￼Ӑⱶ מ ῶԋ MPZ῭ᶺӡỤᵙΆ│ҟ ι

‬ ẹ Cᴠ Ὕᴇᵙ CropWatchᶈ ◊

ε"http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#"ζ  

2.1  

2.1 ᵙ 2.2 ֯ѯ҃ԈѦ֔ўѮғתεMPZζ֔ў↔ ᵙ֔ừ ╜Ὕ‰ Ḿ҈

ᴞ 15ẉᵙ 5ẉẈᶎ↨Ẉ￼ ӡỤ Ởӌ‎ ι ₰╖ѧ ᵙӟ Ᾱ ￼֔↔‍

ҭḾӐⱶּוғјַᶹιԎҤ 5 ѦѮғת￼֔↔‍ҭḾӐⱶּו јῗ ֺᵼḒ ᴇ

╖ᶹι5ѦѮғת￼ ᶊ ₔ⅝ӕ ҈ 90%ι ћӐⱶּו ꜛỗ Ḅ  

2. 1ԄⱢ֓ѝѭҒש 2019Ẉ 7ῐ-10ῐј ᴝ 15Ẉα15YAβᵂῙ֓ѝ₭ ἷ ַײ ẇ 

   ᾣ   

 ╠

(mm) 

15A  

(%) 

╠

(Ņ) 

15A  

(Ņ) 

╠

(mm) 

15A  

(%) 

╠

(gDM/m2) 

15A  

(%) 

 1058  12  24.6  -0.3  1086  1  724  3  

 436  30  20.3  -0.3  1134  0  609  0  

 292  -19  18.4  0.0  1018  3  437  5  

֒ҍқ ֒ 1534  21  25.4  -0.1  1044  -3  676  1  

 308  3  16.4  0.6  977  3  455  8  

Ҭ ḇ

 
256  -2  14.6  -0.7  867  -1  376  -7  

↕σ ҂╗ẘ ẇⱴɹ ᶸεԍңᴟᾎ ẇ ᾴҧּגḽﬞ֪₦ 0ө ᵘ ᴝẇᶍөּג₦⅍ῑᴩצτּגḽ

ẇַײ ԆẩѬ(C-R)/R*100εC ặ׀өεR ᴟ өἷ ᴝ 15Ẉ 2004-2018(15YA)W Ῑα7ῐ-10ῐβẇᶍ

ө  

2. 2 ԄⱢ֓ѝѭҒש 2019Ẉ 7ῐ-10ῐј 5Ẉα5YAβᵂῙ֓ ἷ ַײ ẇ 

 ᶛ ᶃ ’   

 ╠  р!  ό҈ύ ╠  ╠  р!  ό҈ύ 

∞  фт  м  лΦфс  мнс  -н  

ק ∞ фс  н  лΦфо  мло  у  

http://www.cropwatch.com.cn/
http://www.cropwatch.com.cn/


ԋ  ῾ҙҺ֟  | 23 

ᴆ ∞ уф  -н  лΦср  мол  н  

ᴆҌјџᴆҌ фт  н  лΦфф  мпм  с  

₀∞  фл  л  лΦут  моо  о  

₀∞Ѧ ᵘӞ ᾙ

 
фп  -н  лΦуп  млу  л  

↕σᵂ 2.1↕ εԍѦ Rᴟ өᾴἷ 5Ẉα2014-2018β(5YA)W Ῑα7ῐ-10ῐβẇᶍө  

2.2 ∞ ѭҒש 

 ἵᵓἍ ῼ ᴇתὐ҃Ѯғץ Ѯ ḗ￼ẦḊҨᴣ רן ᶊת ḗ￼ ​

Ѯ ὐץט╗҆֔ ᵙ іѮ ⱶεfi ι ιṇ ᵙ↨ ζ￼ᾠב ӵ

ṟ ‾￼ᶒ Ӑⱶ⃰ᶴ҈ᾠבῼι ↨ ￼ᾠֱב Ὑ ֹ 12 ῴ-1 ῴ  ᶈ

↨ԏῶᴥṤ⸗ề￼ᴇ ᶊתι fi ҈ 10ῴҰᾠ ⱡ ι´ Ҡⱡᶴᶈּו ḗι

ᵼ℅ ᶊ ₔ⅝ӕ ֹ҃ 97%  

╜ῼԓ֔↔ꜛ֙ὶ ἆ ҈Ẉᶎ↨Ẉι ↨ ֹ 1058mmεӭ 12%ζι

Ẉᶎ□ẙѭ 24.6ɫεӭӉ 0.3ɫζιӿᵀῶᾦ ṃѭ 1086MJ/m2εӭ 1%ζ і

֔↔‍ҭԊᵃӐּזṀ ☺ᶈּוⱶ זỉᶭצּ 3%ι ֹ 724 gDM/m2ιԎѧӭӉ￼Ѯ

ᶟת ѧᶈѠᴇ ￼Ṓῄַҍᵙᵰ ᶫתᶟ ֔ừΆ ιתᶟ ᶊ ₔ⅝ӕὝᾭ

ֹ҃ 97%ι 5ẉẈᶎ↨Ẉӭ 1% ῳӓₔ ꜛ֙ὝᾭᶎӪ ֹ҃ 0.96ι

֫ṵῘ ᾯѦѮғתӐⱶ מ ḄιṒῄַҍר ᶊהּת ҃ 1.0εᴏ ҃ 5

ẉῳӓ↨Ẉζ ṓ  Ѯғת ↨Ở і״ιӇּ҈י ↨ḗ ט└ ᶽιῳ

ṇₔ ӰẞὝᾭὝ֧ιר ֫ᶊתḕᶈ Ὴẇ ￼ẽᵠ ᶶ ὝᾭΆ ιᾯѦѮғ

ӐⱶҨᴅḗᵙᴥḗת ӐѭѮιԎѧѮ ￼ᴥḗ Ӑӈ҈Ṓῄַҍѧ ᶊת  

Ở￼‎ ιCropWatch Ὕ‰Ῐ Ѯғת￼↔ӧ‍ҭ ḧ ҈יּ ↨Ӽ ιῶַ҈

Ӑⱶּו ι 2019ẉӐⱶғ Ѹ  

ᶂ 2. 1 ∞ ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 
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a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 

 

c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

  

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 

 

g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 

 

i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 

2.3 Һ֟   

  ╜ῼ ר҃ Ӑⱶεץὐfi ↨ ῒṇ ᵙᶽ ζ￼ԋ וּ

ῼ ֔ў↔ Ὕ‰ ╜ ‛Ῐ ιר Ѯғת ╜ῼԓ ↨Ӽ ιљ ᴞ 15ẉᵃῼẈ

ᶎ↨Ẉ(7-10 ῴ) ⅝ι ↨ Ῐ ӭ 30%ι□ẙӭӉ 0.3ŅιӇᶈᾯѦᶊתι ↨

љ↔□￼ Ẉꜛ֙ ṮầῘ ԅתӿᵀῶᾦ ṃỞӌᶴ҈Ẉᶎ↨Ẉ  

ᶂᶽẈᴝᵙזὗᶽᶽ ᴝ￼ ↨Ởӌ ҈Ẉᶎ↨ẈιṎԎῗᶽẈᴝר ᵙѠ

ᶊתι ↨ṎԎѨḹ Ḹ ⅝≤ї▫￼ ↨ Ẉꜛ֙ᶈ 7-10ῴԓ֧҃א ᶽ￼└
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ι8ῴїט ￼ ↨ Ẉᶎ↨ẈӭӉ 30← ι 10ῴї ￼ ↨ ֱӭ 75←

9 ῴї ѳׁԅת↔□Ởӌ ҈Ẉᶎ↨ẈιӇ℅ᵅ ᶂᶽẈᴝᵙזὗᶽᶽ ᴝ￼↔□

ї ι 10ῴї ↔□ Ẉᶎ↨ẈӭӉ 7.0ɫ  

Ởӌ ι ᶊת☺ᶈּוⱶ ὶ Ẉᶎ↨ẈιӇᵒאῘ ￼ᴇ₃רẙᴪק⸗ềι

ᶽ ᴝᵙᶽẈᴝר ☺ᶈּוⱶ Ẉᶎ↨ẈӭӉ 20%ι Ѯғתᴇ ᶊתιҡỊ

Ԁ ᾹṩᵇѠảӄ Ѡ╤Ṣ￼ẍᶽתᶟ￼☺ᶈּוⱶ Ẉᶎ↨Ẉӭ 10% 20%  

ר Ѯғת ᶊ ₔ⅝ӕ 5ẉẈᶎ↨Ẉӭ 2%ιᶶ Ὕᾭѭ 103%ι⅝ 5

ẉẈᶎ↨Ẉӭ 8% ῎Ѯғת ᶊַּזẶẙ⃰Ẃ  

ᶂ ק 2.2 ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 

 
a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 

 
c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

  

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 
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g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 

 

i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 

 

2.4 Һ֟  

╜ῼԓιᴇ ╖Ѯғתᴿ ֔ў↔ Ὕ‰ᵙ֔ừὝ‰￼Ὴ ṮầῘ Ởӌіι

Ѯғת ↨ Ẉᶎ↨ẈῘ ӭӉ 19βι ↨ Ẉ ֫‘Ῐ ѴἾᶉᵙṱ ￼ᴇ Ḁ

⁪ԉỊṩᶈ 7 ῴᵙ 10 ῴῼ ￼ ↨Ῐ ҈Ẉᶎ↨Ẉι 8 ῴᵙ 9 ῴῼ ֱỞӌ

Ӊ҈Ẉᶎ↨Ẉ ṱἾᶉѠᴇ ⁞Ấ ḀԓᾹ ᵙṱ ṱἾ ṩ ↨ Ẉꜛ֙└

￼ι9ῴҰ♥ׅט ↨ Ẉᶎ↨ẈӭӉ 45mmιԎᵅᶈ 10ῴִ￼ ↨ ᴡ ֧Ẉᶎ

↨Ẉ 45mmιӇ 10ῴẕֱԜ₭֧אῘ Ӊ҈Ẉᶎ א￼↨ ѮғתԓԎҤᶊת

ᶈ 7ῴ-9ῴῼ ↨ ẈỞӌ ḧιӇ 10ῴҰ Ẉᶎ ↨ᶎῶ ᶽẄẙ￼ӭ  

ԅתẈᶎ↔□Ởӌὶ Ẉᶎ↨ẈιӇᶈ ╜ῼԓ↔□ ẈῊ Ṯầ ᶽι↔□ӭ

ᵙӭӉ￼ꜛ֙ Ґ ιћ Ὴ ♥ׅט└ Ởӌіι↔□ Ẉ ֫‘ ‛ᵒא

֧▐ῠ￼ᴇר⁪ṕιԅתᶈ 7 ῴִᵙ 7 ῴẕᶎᵒ֧א ӆ￼↔□ӭӉᵙӭ ꜛ֙ Ѯ

ғתᴇ ᶊתεṱ ᴇ ￼ὐᶇᴊᶨ+Ḏṩᶈԓץ ֫ᶊתζᶈ 8 ῴ 9 ῴ￼↔□Ῐ

ӭӉι ר ᶊתεץὐṱἾ ṩᶈԓ￼ר ᶊתζ￼↔□ᶈ 8 ῴҰּצӭ ιӇᶈ

9 ῴҰῘ ҈Ẉᶎ↨Ẉ ⁞Ấ￼ᶽ ֫ᶊתᵙѴἾᶉ ᶊתᶈ 9 ῴẕ↔□Ῐ



ԋ  ῾ҙҺ֟  | 27 

ӭ ᶈ 10ῴҰֱӉ҈Ẉᶎ↨Ẉ Ѯғתѧ ᶊתεץὐṱἾ ṩ ṱἾᶉѠ ᵙѴ

Ἶᶉר ζ￼Ẉᶎ↔□ᶈ 10ῴҰּצ ҈Ẉᶎ↨Ẉ  

ԅת☺ᶈּוⱶ ᴞ 15 ẉẈᶎ↨Ẉӭ 5%ι☺ᶈּוⱶ Ῐ ӭ ￼ᶊתѮ

֫ṵᶈṱ ᶫԓ ⁞Ấ‬ ṺᾹ ᴝר ֫ᶊתҨᴣѮғתῳר ֫

ᶊת￼☺ᶈּוⱶ Ẉᶎ↨ẈӭӉ 20%Ҩіιῗԅת☺ᶈּוⱶ ӭӉẄẙῳᶽ￼ ѧ

ת ỵ ╜Ῐ ιѮғת ᶊ ₔ⅝ӕ Ẉᶎ↨ẈӭӉ 2βι῾ ₔ ᶊѮ ֫ṵ

ᶈ ⁞Ấ ṺᾹ ᴝ ιѮғרת ṱ ᶫԓѼῶ ῐ֫ṵ 2018-2019 ẉẙ

ε2018ẉ 11ῴ-2019ẉ 10ῴζᴇ ╖ ᶊᶶ Ὕᾭѭ 130βι⅝ 5ẉẈᶎ↨Ẉӭ

2βι ῎Ѯғתԅẉ ᶊַּזẶẙ ҈Ềẉ  

2019ẉ 7ῴ-10ῴῼ ιᴇ ╖Ѯғתῳӓₔ ꜛ֙ὝᾭεVCIxζѭ 0.65ιӉ҈

і ╜ῼιѮ ᴝᵼῗᶽ ֫ᶷ Ӑⱶᶈ  ╜ῼׁṰ ᾠ ιћᾺᾘ ￼ Ӑ

ⱶṌᶴ҈ּו Έῼ іιVCIx ￼ӉӪתѮ ֫ṵᶈ ⁞Ấ ṺᾹ ᴝᵙѮғתѠ

ר ῳṇₔ ӰẞὝᾭ ֫ṵᶃῘ ι ╜ῼԓѮғתᶽ ֫ᶊת` ᴩјᵃ

ẙ￼ ừẽᵠιԎѧῳṇₔ Ӱẞꜛ֙ὝᾭӉӪת ѧ֫ṵᶈ ⁞Ấ ṺᾹ ᴝҨᴣ

ṱ ᵙṱἾᶉҐּתףᶟ ⁞Ấ ṺᾹ ᴝר ј ҍר Ҩᴣṱ ѧѠ

֫ᶊת῾ᴩ ừẽᵠ  

ỞӌіιѮғ֔תўּוғׁ῟Ṍј῎ΌιѮғת ↨ Ẉꜛ֙ṮầῘ ιѮғת

ᴇ ᵙ ⁞Ấ ṺᾹ ᴝ ᶊת ᶊӐⱶ јᴣẈᶎ↨Ẉמ  

ᶂ 2.3 ᴆ ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 

 

a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 
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c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

     

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 

       

g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 
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i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 

2.5 ֒ҍқ ֒Һ֟  

ᴇҍљѠᴇҍѮғץתὐ҃ᴍẙ Ᾱ ԉᴊ ḖזἾᶂ מּ ┬ᶂ ‭ᶞḼ

ὡᵙ ᴇ ᶂ Ҏᶊת↔ӧ ᶊת⸗ềᵙⱶӧṮầṭᶽ ѮғתѮ Ӑⱶѭfi

ᵙ↨ ιṎԎῗ↨ ιῗ  ╜ῼԓѮғתѮ ￼ ₔӐⱶ וּ҈יּ ḗ ᵙ

ḗᾭ ᶺι  ╜ῼᵅѣῴιỞῶ ↨ ֹἄⱦ  

7 ῴ 10 ῴ￼֔↔‍ҭ ḩ҈Ṱ ӐӐⱶ￼ּו ιṎԎῗ ↨Ӽ ε ↨

ֹ 1534mmιӭ 21%ζ ↨ ֫ṵṮầ ᶽιԎѧᴍẙ ↨ ῳ ι

ֹ 1616mmεӭ 40%ζ 9ῴִι ᴉԅת 18.9%￼ᶊת ↨ Ẉᶎ↨Ẉι

400mmιѮ ֫ṵᶈᴍẙѧѠ ᵙᴇ Ᾱ ԉᴊ ҨᴣᴍẙᵙṒ─ṉ￼ ᶫתᶟ

┬ᶂι‭ᶞḼι ᴇ Ѡᴇҍᶊ҃אֱ֧ת ↨ӭӉ￼ừ֙ιָ֫ӭӉ 17%ι8%

ᵙ 5% ╜ῼԓιѮғתỞӌẈᶎ□ẙὶ Ẉᶎ↨Ẉε25.4ɫ, -0.1ɫζι⸗ָῗᶈ

Ѡᴇҍᶽ ᶊתε‭ᶞḼι┬ᶂι ᴇι ὡᵙ ζמּ ᶈ 7 ῴѧ ♬╡Ẁᴒ҃ᴍẙ

ѧר ᶊתιẈᶎ↔□ӭ 2.5ɫιᵃῊ ↨֟Ṉ҃ 100mmιḾӐⱶּו ғּ҃ו

јַẽᵠι ᶊת Ӊ￼ₔ ӰẞὝᾭѼᴦῑ҃ Ѧꜛ֙  

Ѯғתᶶ Ὕᾭҟ҈ 100%εᴅḗӐⱶζᵙ 300%εѕḗ Ӑζѳ ҡ 2018ẉ

11ῴ 2019ẉ 10ῴ ιᶶ Ὕᾭ￼ẈᶎӪѭ 141%εҟ҈ᴅḗᵙᴥḗ ₔѳ ζ

ᶽᶺᾭѕḗ ₔ￼תᶟ֫ṵᶈ ᴇ ┬ᶂᴇ ᵙḖזἾᶂιᴥḗӐⱶѮ ѧᶈᵴ

Ἶ ᴇ ￼ᴍẙᶫԓҨᴣҳ ẕבּ ї▫￼ ᶫԓמּ ԅת￼☺ᶈּוⱶ ὶ Ẉᶎ↨
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ẈιӉӪא֧תᶈᴍẙѠרᵙ ᴇ ᶊתι Ӫא֧תᶈᴍẙѧ ᵙ רמּ ᶊת

εӭ 20%Ҩіζ 

ṏ֔ừὝᾭ ιѮғתᶢ Ἅῶ ᶊ Ṱ ӐιẈᶎ ᶊ ₔ⅝ӕ ֹ 96%ι

ῳӓₔ ꜛ֙Ὕᾭ ҈ 0.8ι ֫ᶊתὶ 1.0  

Ở￼‎ ιṓ ֫ᶊת ᴗ҃╕↨ᵙ ♅ ♅ḱừ֙ιѮғת￼Ӑⱶғ Әⱡ

ᴵῼ  

ᶂ 2.4 ᴆҌјџᴆҌ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 

 

a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 

 

c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

  

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 
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g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 

 

i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 

2.6 Һ֟  

Ởӌ‎ ιᴩ ҈ ₰ᶽ ֫ᶊת□ẙ ḩљỞӌӭ ￼ ↨ ιᾯѦ ₰Ѯғ

Ӑⱶת מ ҈Ẉᶎ↨Ẉ  

╜ῼԓι ₰ᴿᶂ￼ ↨Ṯầ ѭῘ ιӇѮғתԅת ↨ ỉӭצּ 3β

↨ Ẉ ֫ṵᶃ ῎Ѯғתῶ ᶟᶈת￼90% 9 ῴѧ Ҩׁ֧א ↨ ι

￼ᶟת60% ↨ ᶈᾯѦ ╜ῼԓᶎӉ҈Ẉᶎ↨Ẉε ҎתᶟѮ ֫ṵᶈỊᶂ

Ḁᶊַ Ᾱ╒ҵԀ ὰԀљצⱳַζιᵃῊ ↨ ӭӉῳѤ ￼ᶂḲָ֫ѭᾹ╒ҵԀ

εӭӉ 33%ζ ⱳַεӭӉ 26%ζצ ḀᶊַεӭӉ 9%ζљὰԀεӭӉ 5%ζ ╜

ῼԓ ᶂ │ᶂљỊᶂ ᶟת ᴗ҃ љӼ ￼ ↨ι ḧ ẙіῶַ҈ ᾠӐ

ⱶ￼ּו Ᾱ╒ҵԀ ⱳַצ ḀᶊַљὰԀᶈ 9 ῴҰѳᵅὙ ￼ ↨ Ṅјַ

҈ Ҏתᶟ ḗӐⱶ￼ᾘ ҨᴣṰᾘ Ӑⱶ￼ּו ιᵼ℅῾‎֡Ѧῴ Ҏתᶟ ῭

ᶺ￼ ↨Ҩ◑ ḗӐⱶᵅ וּ ᴧ ￼  
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CropWatch֔ ↔Ὕ‰ ╜ ῎ιљ ᴞ 15 ẉᵃῼẈᶎ↨Ẉ ⅝ι ₰Ѯғת↔□

Ởӌ ỉ ҈Ẉᶎ↨Ẉ (ӭ 0.6 )ιӿᵀῶᾦ ṃỞӌӭ 3% Ѯғתᶽ ᶟת֫

ᴗ҃ □￼ᶾ↔ε ҈Ẉᶎ↨ẈζιӉ҈Ẉᶎ↔□￼תᶟѮ ᶈא֧ 9ῴі 10

ῴі ѳ ψ↔□ Ẉ ֫ṵᶃ ῎ᾯѦѮғתᶈ 8ῴї 9ῴѧ љ 10ῴ

ѧ ₭ѕ҃א֧ □ᶾ↔ι □ ҃Ӑⱶ Ẋћזồ҃ӐⱶἄⱦιᵃῊ

ᴬז ↨ ￼ẽᵠιṄҺṀ Ѯғרת љѠ ᶟӐⱶ֟ғת  

₰Ѯғתᾯӌ↔□ ỀẂ῭□ῧћ ӿ῭Ӽ ιᴩ℅ẽᵠιљ ᴞ 15 ẉẈᶎ↨

Ẉ ⅝ιѮғת☺ᶈּוⱶ ӭ 8% ☺ᶈּוⱶ ֫ṵᶃ ‛Ῐ ι ₰Ѯғת☺

ᶈּוⱶ ӭӉ 20%Ҩі￼ᶊתѮ ֫ṵᶈѬ љỊᶂר ᶟιҨᴣת ᾫ֫ṵᶈԎҤ

ԋᶂḲ ᶀԓψ ᴦιᶈ│ᶂѧ ỴᶽַѠᴇ љ ⱳѧם ᶊת￼☺ᶈּוⱶ

ֱ ҈Ẉᶎ↨Ẉε ֫ᶊתӭ 20%Ҩіζ  

Ѯғתᾯӌ￼ῳӓₔ ꜛ֙ὝᾭẈᶎӪѭ 0.87ι ῎ѮғתӐⱶּו ꜛ֙ᾯӌ

Ḅ ׁ Ѯғ90% ת￼ ᶊῶӐⱶ ₔιᶴ҈  5 ẉẈᶎ↨Ẉ ῾ ₔ ᶊѮ

ѧ֫ṵᶈ ⱳљỴᶽַѠᴇם Ӑⱶᶶ Ὕᾭ ֹ 133%ιљẈᶎ↨Ẉ ⅝ιӭ

3%  

Ởѳι ╜ῼԓṰᾘ ￼ ḗӐⱶ מ ҈Ẉᶎ↨Ẉι ᾠӐⱶ￼ מ ѭᶶ

 ι ֫ṵṮầ ᶽ ᵃῊι῾‎֡Ѧῴ ῗ ῭ᶺ￼ ↨Ҩӝῶ ᶼ￼ᶆ ↨

֫ӗ Ӡ ḗӐⱶ￼ּו  

ᶂ 2.5 ₀∞ ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 

 

a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 
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c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

  

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 

  

g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 

 

i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 
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2.7 Ҭ ҍḇ Һ֟  

  ╜ῼѭ₰╖ѧ љӟ Ᾱ ѮғתᶷḗӐⱶ￼ᾠ ᵙ ḗӐⱶ￼ᾘ ῼ

Ởӌ ι↔□ ѭ ε↔□Ӊ҈Ẉᶎ↨Ẉ 0.7ɫζιӿᵀῶᾦ ṃᵙ ↨ὶ Ẉ

ᶎ↨Ẉεӿᵀῶᾦ ṃӭӉ 1%ι ↨ӭṈ 2%ζ  

ѮғתӐⱶ ᶟіḕᶈṮầתỞӌӉ҈Ẉᶎ↨Ẉιמ ↨ Ῐ ι64.9%

ᶟᶈᾯѦת￼ ╜ῼԓᶎӉ҈Ẉᶎ↨Ẉιץὐ└ԉ ︢ӟ Ᾱᴇ ѴԀԉ Ṓ

ҍ ᾐṉᶺּב Ҩᴣӟ Ᾱ￼ṵ ᾹԀ ẓṉᾹԀ Ḁṉ╒᷀ ַӒ Ԁᵙ ṉᵢ

Ịṩ ⱡ ι ↨ҡ 7 ῴѧ 8 ῴ ᶽ ֫Ὴ ᶴ҈Ẉᶎ↨ẈҨіιḾ҈Ḁҿᶥ

ṉḉ ṱҜ ṉἘᾹᶗԊᵙᶂᶈԓ￼ӟ Ᾱ Ѯғת￼Ѡ ᶊת ι ↨ Ẉ

҈Ẉᶎ↨Ẉ 80%  

↔□ ᶈѮғת љץὐѧ ᵙѠ ᶊתᶈԓ￼תᶟᵒאṮầ Ѯғת

ᶊת￼↔□ᶈ 7ῴҰᶴ҈Ẉᶎ↨Ẉιֹ҃ 10ῴҰֱ ҈Ẉᶎ↨Ẉ 4.5ɫ Ḿ҈︢ӟ

Ᾱѧ ᵙѠ ѴԀԉѠ Ҩᴣץὐṵ ᾹԀ ẓṉᾹԀ ṉᵢ Ị ∫

ῄ ἾἘ᷀ Ḁҿᶥ ᾹἘ᷀ṩ ԀἾᾹ ṉᵙᾹᶨ᷀ └ṉԊᵙᶂ￼ӟ Ᾱ

ᶊת ιᶈ 8ῴҰᵙ 9ῴҰָ֫Ӊ҈Ẉᶎ↨Ẉ 6.0ɫᵙ 6.5ɫ ῳӉ↔□ᴪẄεӭӉ

6.5ɫζᴧּוᶈḀҿᶥṩ ⱡ ιḾ҈└ԉ ︢ӟ Ᾱ ѴԀԉ Ṓҍᵙᾐṉ

ᶺּבᶊת ι↔□ᶈ 8ῴї ֹ 9ῴі ῼ ᶎ ѭῧᵙ  

Ѯғתі ֔↔‍ҭṀ ☺ᶈּוⱶ љ ᴞ 15 ẉẈᶎ↨Ẉ ⅝ỞӌӭӉ 7% Ѯ

ғתῳӓₔ ꜛ֙ὝᾭẈᶎѭ 0.84 ⱡ ιῳӓₔ ꜛ֙ὝᾭῘ ѭ῎Ῐ￼תᶟṮ

ầιӉ҈ 0.8 ᶟѮת￼ ӈ҈ѴԀԉᴇ ᵙѠ └ԉ ֫ᶊת ҨᴣץὐᾹᶨ᷀

└ṉᵙԀἾᾹ ṉԊᵙᶂ ᾹἘ᷀ᵙḀҿᶥṩᶈԓ￼ӟ Ᾱᶊת ῳṇₔ Ӱẞ

Ὕᾭ ℓ ḫ҃і ֫ṵ⸗ề  

ᶈ  ╜ῼԓ֡Ѷ 94%￼ ᶊתᶟᶎḫא ₔι ᶊ ₔ⅝ӕҝӭӉ 2% ῾

ₔ ᶊѮ ѧ֫ṵᶈѴԀԉᴇ ḀҿᶥṩѠ Ᾱᶨ᷀ └ṉԊᵙᶂѠר љ

ᴞ 5 ẉẈᶎ↨Ẉ ⅝ιᶶ ὝᾭӠὙ ḧιᴥḗ ₔתᶟѮ ֫ṵᶈԀἾᾹ ṉ

ԊᵙᶂѠ ᶊת  

Ởӌ ι₰╖ѧ љӟ Ᾱ ᶊתӐⱶ Ӊ҈Ẉᶎ↨Ẉιׁ῟јӓמ   
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ᶂ 2.6 ₀∞Ѧ јӞ ᾙ ֓ѝѭҒ֓ײַשѝ₭ ἷᾎј֓ ἷ α2019Ẉ 7ῐ-10ῐβ 

 

a. ↨ Ẉ ֫ṵᶃ                      b. ↨ Ẉ ָ (mm) 

 

c. ↔□ Ẉ ֫ṵᶃ                    d. ↔□ Ẉ ָ  (ɫ) 

  

e. ῳӓₔ ꜛ֙Ὕᾭ                         f. ᶊַּזꜛ֙ 

  

g. ☺ᶈ ⱶוּ Ẉ                       h. ῳṇₔ ӰẞὝᾭ 

 

i. ʉ Ὕᾭ 

↕σΉᶹἷ Ӡ ε   Ẹ C. 
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ѕ  Ѯғᶂ￼Ӑⱶ  מ

ᶈѳׁ ḾԅרӐⱶּו ᶫע ֫‘￼ᶢ іι  ֫‘ CropWatch

ԋ├￼ 42 Ѧԅר Ѯғᶂᵙ֧ᴭᶂ￼Ӑⱶ љғמ ℅ᶹι₦ ֫ε3.1ζ

╜҃ԅר ᶀ￼ԎҤᶂḲιẊḾᶈ 1.1 ὼ ￼Ởӌ⸗ềҡῊ ⸗ềΆ Ӑ҃

￼֫‘ 3.2 Ḿ CropWatch ԋ├￼ Ѯғᶂ ҃֫‘ιḾ҈⅛ѦᶂḲι ╜ԓ

ḳץὐᶢ҈ NDVI ￼Ӑⱶּו Ύ ῳӓₔ ꜛỗὝᾭ NDVI Ẉ ᴣ

ᴿ ָ Ḿ҈ ᶽ￼ ╜ᶂι῭ ￼֔ў↔ ᵙ֔ừὝ‰ ╜ ‛

ẹ Aѧ￼ A.1ɋA.11  

3.1 ⁭  

  ᶈ MRU ṑẙ￼ᶢ іι ℓẦṝ῭ ￼ᶂḲҨᴣ֫תṑẙ֫‘

ᵅ Ṅ֫ṇ ὐץ‘֫ Ѯғᶂᵙ֧ᴭᶂᶈԓ￼ɒ⁄ỌᶂḲɓừ֙ιẊҡ

ἆ ֔ўּוỗ֫תṑẙ ֫‘ιѧᶂṄᴅ꜠Ӑѭ ᵺ ֫‘  

Ẃừ֙їι ṇ ֧֯￼֔ừầẂừ֙ᶈ ṑẙі ṇιј ḧ ᶼᶈ῭ᶽ

ᶟṑẙ￼↔ӧת ѧệҨӌאιӇᶈ 5.2 ѧҠᴵ ҺԜ₭ώᴣ   јԜẶ

ѧṰ ￼ԅר₩Ẫι ῗ ♇ԋ├ 166 ѦᶂḲᴣ֡Ѧᶽᶂ￼Ѯ ιԎѧת֫

ҎᶂḲ￼ ғ ₩ᶈԅרṑẙїῘệỄṇιӇῗḾԎתᶟҚᴭ ԋ ιћᴵ

ғּו⅝ ҎѮғᶂ῭ᶽ￼ẽᵠᵙẻמ  

ѭ ֓ѝ֦ᴬᶁַײ₭Ӧ ֘⁭  

 ṇ Ṅ ₦ Ѯ ￼fi ↨ ṇ ᵙᶽ ֧ᴭᶂ￼Ẹׁꜛ֙ι 20 Ѧ

ᶂḲ Ṉῶ ᶽḤ ≥Ӑⱶ֧ᴭ 100 є ιԎѧ ᶂᵙ ⁞ẤἍῶ 4 Ӑⱶ

￼֧ᴭ 100 є ιṱ ѴԀԉᵙӟ Ᾱֱᴿῶ 3 Ӑⱶ֧ᴭ 100 є

 

fi χ ӐⱶᶈᴇᴁרᴏṄẦḊ ₔιᶈרᴁֱרṰ ᾠ ι ᶈ♬ṾᶂḲεᴍ

ẙζιẸׁ ╜ῼḾẔ҈ᶷfi εkharifζѧῼᵙ ḗӐⱶεrabiζΈῼ  ᶈfi ֧

ᴭ 100 є ￼ 14 ѦᶂḲѧιᴱῶҋѦᶂḲ֧א ↨ӭ ιԎѧץὐӭ ј

10%￼│ᶂ ὗᶽᵙӟז ᾹιҨᴣ ↨ӭ ῭ѭῘ ε+24βζ￼ ᶂ ᶈі ᶂ

Ḳѧιᴱῶӟ Ᾱ￼☺ᶈּוⱶ εBIOMSSζї ҃ 8βιԎҤᶂḲֱᶢ ᶎὶ Ề

ẉẈᶎ ӟ Ᾱfi ₔᶊת￼ Ởӌі ҈Ẉᶎ↨ẈεẈᶎ+9βζιӿⱢ Ḅ
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ε+3βζι☺ᶈּוⱶ Ѽ Ẉӭ 3βιᴱῶ ḵᾹԀṩᵙṱҜ ṉἘᾹᶗԊᵙ

ᶂ￼☺ᶈּוⱶ Ӊ҈Ẉᶎ↨Ẉεָ֫ѭ 6βᵙ 24βζι љӉ□ᵙӉӿⱢҨᴣ ҈Ẉ

ᶎ↨Ẉ￼ ↨ε+25βᵙ+40βζ ὶ ԋ  

ἍῶԎҤ֧ᴭᶂ￼ ↨ᶎӉ҈Ẉᶎ↨ẈιԎѧṱ Ẅẙ Ӊε-5βζι ᶈԎҤ

ᶂḲ￼ Ẅᶎ 20%ιץὐ ⁞Ấε-20βζᵙṱἾᶉε-44βζ ⁞Ấ￼

BIOMSSῘ ї ҃ 10βιῳᶽₔ ꜛ֙ὝᾭεVCIxζѼҝѭ 0.44  

ᶈ↔□ᵙӿⱢ ҈Ẉᶎ↨Ẉ￼ѧѠ₰ᶂḲι ↨ ᶀᶈ-21%εᶩṉ ҍι

ѴԀԉζ -35%ε Ṓҍζѳ ιӈ҈ ת ᶀ￼ ῶצⱳַᵙӠַזҍ Ҏ

ᶂḲ￼֔ừὝ‰ᶽᶺᶴ҈ἆὶ Ẉᶎ↨ẈιӇѴԀԉ￼ ᶊ ₔ⅝ӕεCALFζї ҃

4%ιVCIxᶴ҈ѧ ↨Ẉε0.8ζ  

ᴍẙ￼ ↨ӭᶺ ѭ ֧ε40βζιӇἍῶ֔ừὝ‰Ҡⱡ ѭ⃰Ẃ ᴇ ￼ ↨

ε-52βζҺḾᴏṄ ᶆ ↨֫￼fi וּ ἄјַẽᵠιBIOMSS ᵙ CALF

ָ֫ї ҃ 8βᵙ 7βι VCIxε0.66ζῗ ֧ᴭᶂ ҇Ӊ  

↨ χᴍẙᵙṱᶢᾹᶗָ֫ῗ ᵙ ᵺ↨ ֧ᴭᶂιԎ ↨ָ֫ Ẉӭ 40β

ᵙ 98βι↔□ᵙӿⱢᶎּצӉ҈Ẉᶎ↨ẈιԎѧᴱῶᴍẙ￼ӿⱢї ҃ 7β ṓ ѣѦ

ᶂḲ￼ CALF ᶎῶἍі״εָ֫ѭ+3βᵙ+14βζιӇԎҤ֔ừὝ‰ ֧҃ ᴦ￼

ӡᴺ Ӑѭ ҇ᵙ ѕ֧ᴭᶂ￼┬ᶂᵙ ᴇָ֧֫҃א 17βᵙ 5β￼ ↨ ιԎ↔

□ᶎּצ ҈Ẉᶎ↨ẈιӇӿⱢ״Ẅ῭ᶽεָ֫ѭ 7βᵙ 6βζιћἍῶ֔ừὝ‰

Ḅ  

ᶈ ᶂι ַז Ṓҍε-67%ζᶹιѮ ↨ ғṩεוּ ṩ ַז Ṓҍ

῏ᾹḠ Ḹ ỊԀ Ᾱ Ḹ ⅝ζ￼ ↨ᶎ ҈Ẉᶎ↨Ẉε+11%

+57%ζιᴿṩ￼ԎҤ‍ҭֱᴿј ᵃιἍῶṩ￼ BIOMSS ᶎѭӭ ι ᶀҡ 2%

εḸ ζֹ 7%εỊԀ ᾹζιӇᵃ‾Ѽῗַז Ṓҍṩ ᶹε-4%ζ  

ṇ χѣѦᴁ֧רᴭṇ 100 є ￼ᶂḲῶ҇ײѦιԎѧׁҋᵄ῭ῗ

1000 є ιץὐ ᶂ ὗᶽז ӟ Ᾱ │ᶂᵙ☻ᶽַҍ ᶈẸׁ ╜ῼι ҎᶂḲ

Ṉᶴᶈ Ѧṇ ḗι ṇ ᵙῒṇ ᶈᴇᴁרᶴᶈᾠ ḗι Ԏᾠ ᶈ ⁞Ấᵙ

☻ᶽַҍ ֫ᶊתε῍ᶱԉṩιԎҤᶊתѼᴏṄẦḊζѼṰ ẦḊψ ᶈרᴁרιᶷ

ḗӐⱶᾘ ḗ ᴏṄẦḊ ᵼ℅ιẸׁ ἵῼ￼ ᵙԎҤ↔ӧᴪ љќּףᴿᶊ￼

ṇ Ӑⱶғ ԋ  

ᶈᶂḲṖ ιὴᵄׁᵺӈ￼ṇ ֧ᴭᶂε ᶂιזὗᶽιӟ Ᾱᵙ│ᶂζᶈẸׁ

╜ῼᶎṰᾠ ​  

ᶈӟ Ᾱι ṇ ֱ ѧᶈ ז ᶊתᵙר ιᶽᶺᾭ ṇ Ṱ ᾘ ιẊћ

Ṱ ἆᴏṄ ֹҶ ꜛỗ ⅝ѳїιᶽ ֫ ṇ ₔת￼ ẈּצӭӉεײ
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҇Ѧ ᾤᴅӈѧ￼ѻѦι9/12ζιỞӌ↔□Ӊ҈Ẉᶎ↨Ẉε11/12ζιӿⱢὶ Ẉᶎ

↨Ẉћ☺ᶈּוⱶ ῎Ῐї ε11/12ιẈᶎѭ-10βζιῳᶽ￼☺ᶈּוⱶ ї ᴧּוᶈ

∫ ῄṩε-15βζ ε-19βζ Ѵ Ἕ ᷀ᾹԀṩᵙ Ᾱᶢṩε ᶈ-

20βζιἍῶᶊת￼ ↨ᶎὶ Ẉᶎ↨ẈιӇᶾ↔ ι↔□ Ẉὶ ἆṇ҈-1.0ɫι

ᴱῶԀἾᾹ ṉ ‍ҭ↔֔תרּ ѭתỳ  

☻ᶽַҍε-38βζ ṒҍᴣԎ ᶂצⱳַᵙӠַזҍεָ֫ѭ-35βι-26β

ᵙ-24βζ ᵙ ⁞Ấε-20βζ ￼ᶽẄẙ҃א֧ ↨ ᶈ☻ᶽַҍιCALF ї

҃ 15βιVCIx ҝѭ 0.29ιῗ Ҟѭ₿Ἅῶṇ ֧ᴭᶂѧῳṮ￼ ṓ ↨ј ι

ⱳַᶈצ 20 ѦѮ ṇ ֧ᴭᶂѧι☺ᶈּוⱶ ￼ Ẉӭ ῳᶺιCALFᵙ VICx א

Ḅ 20 ᶂѧᴱῶ ᶂε+17βζ ᶮ ᵢε+16βζᵙᴍẙε+40βζ￼ ↨ Ẉ

ӭ Ӑѭ Ԉᶽ֧ᴭᶂ￼ѴԀԉᵙ ѻ֧ᴭᶂ￼ᵟ ԀᾹᶗѼ ԋ├ιׁ ￼

↨ ѭ 21βι ṄḾṇ ￼ἄⱦ῝ῼᵙᾠ ῼ ἄẽᵠιӇӿⱢᶭזε+ 6βζᵃ

ῊѼӔ֔Ӑⱶᴩữιҡ ᾯӌӐⱶּו ֹ҃Ẉᶎ↨Ẉιᴱῗ↨֫ј ᴵ ҺḾ 2020

ẉ ṇ Ӑⱶ￼Έῼ ⅎғּו ẽᵠψᶈᵟ ԀᾹᶗιעᶫ‍ҭ ѭᶎ ιӔệ☺

ᶈּוⱶ Ẉӭ 5βιӇ CALF Ӊ 8βιVCIxѭ 0.76  

ᶽ χᵼѭ ԉῗᶽ ғᵝ￼Ԝ֧ᴭᶂιἍҨᶈ֧ᴭᶽ 100 є ￼ 8 Ѧᶂ

Ḳѧᴱ 7 Ѧι ћԎѧᶽ ֫ᶈі Ṱ ώֹ҃ε ᶂι 1 ᶽ֧ᴭᶂψ ⁞Ấι

2ψזὗᶽι 4ιѴԀԉι 7ζ љ ᶂᵙזὗᶽ ӆιѴἾᶉ￼ ↨ӭ

34% ↔□ӭӉ ћӿⱢї 3βι ҎṀ ☺ᶈּוⱶ ᶽẄї ε16βζᵙ VCIx

ӭӉιᶽ ᾘ ᴵ Һả ừ֙љᶈ ⁞Ấ ḻֹ￼ừ֙ Ẃ ӆι ⁞Ấ￼

Ѯ ᶽ Ұε ṉᶺּבᵙṵḩ Ᾱ ַᾹζ Ӊ҃א֧ ↨εָ֫ѭ-23βᵙ-35βζ

ᵙ↔□ιӇῗᾘ ḗ ѳִ￼☺ᶈּוⱶ Ҡⱡὶ Ẉᶎ↨Ẉ  

ṱἾᶉ￼ ↨ỄӉε-44βζιӇ☺ᶈּוⱶ ᵙ VCIx ￼ừ֙ᴐẶ҈ѴἾᶉ ↨

ε-5βζ￼ṱ ῶ љṱἾᶉ ӆ￼֔ừᵙ☺ᶈּוⱶ Ὕ‰ӪιѮ ￼ᶽ ₔ

ṩε Ἐ⁪ ṩ ṱἾ ṩᵙᴇ Ḁ⁪ԉỊṩζ ᴗ҃ ᴦ￼ꜛ֙ιṱἾ ṩ￼

↨ӭṈε-34βζι↔□ᵙӿⱢӭ ιṀ ☺ᶈּוⱶ ᶭ ҃ 8β ֹ ׁѭ₿ιṱἾ

ṩᵙᴇ Ἐ⁪ ṩ￼ᶽ וּ ‍ҭῳѭῶַ  

ᶽ₭Ầẁј▄ᶇⱳ◓ ᴩצ 

α1β ₯ 

ᶃ 3.1 ֧҃ Ҏɒ Ẃẇ ɓᵙɒ Ẃ► ɓ￼תᶟιԎѧ ҎẸׁᶴᶈ ḗ

ֹ ḗ￼ᴪὭѧεḅ ζἆן ḗֹ ḗ￼ᴪὭѧεḅṱ Ѡר ζι Ҏת

ᶟỀỀҺ֧א ↨ ӉιӇᵼ℅ ệֹ￼ ẈᴪקẊ≡ῶᶿᶺỴѲ ӕḅιҳἾ
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ԀẸׁ ╜ῼ￼ ↨ѭ 8 ← εẈᶎӪѭ 25 ← ζι ẈӭӉ 68%ιẈᶎ⅛ᶾҝѭ

0.3 ← εӬ ╜ῼѭ 120 ᶾζιἍҨ ẸᶎӪ ‎ṏ ẂӉῊιᶽẄẙ￼ Ẉӭ

ӉῗῂỴѲ￼ψḅᶈ ᶆ ԎᵙҳΌ ҳἾԀẓṉỊᾹᶗι7￼ףּ ֹ 9 ῴ￼ ↨

ѭ 0ιҝᶈ 10 ῴε21 ← ζἑ֧א ↨ ᶽẄ￼ Ẉӭ ֱ῭ԏῶỴѲι Ỵᵖ

ḗҺώׁẦḊἆ ↨╕א֧ Ҩї￼֫‘ҝ Ḿ ↨ῶῘ ᴪקћῶỴѲ￼תᶟ  

Ặ ￼ῗιḾ҈ ↨ ᶽ￼ ᶟιת ↨ ẈӭӉѼј ḧỴᵖ ẇ

ҨᴍẙṒ ҍѭӕιẸׁ ἵῼῗᴍṒѮ ֔ Ⱪת ￼ ḗẦḊ ⅎιẈᶎ

↨ ֹ 1024 ← ιᵼ℅ ẹ￼ ↨ ε728 ← ζ⅝Ẉᶎ↨ẈӉ 29βιӇῗι

728 ← Ẹ҈⅛ᶾ 6.1 ← ι Ҩ◑ ☺ᶈ ᴧ ֹ 500 ← ⅛ᶾ 4.2

← ￼Ӑⱶ ∂ ḫ іι ᶊת☺ᶈּוⱶ ώ ҃ 2βι ῗᵼѭ ↨ ᶼ◑ Ҩ

ӿᵀῶᾦ ṃ ￼Ӑⱶ ↨ ε+8%ζ ḫ іιᴍẙṒ ҍ￼ ↨ Ѯ ῗּי

҈ 6Ѧῴ￼ḗ ḗ ả ẦḊṀ ￼ιῂ ᶹԋ├  

 
ᶂ 3.1 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ ₯ј ᴝ 15 Ẉַײ ẇα%β 

Ẇ  ᶞש

  ֫ԓḳҝץὐ ╜ῼ Ẉᶎ 90 ← ￼ᶂḲιץὐ ₔḗֲֲẦ

Ḋ￼ᶊѧ╤ᵙᴇ ╖ᶂḲ ԅרῶ 30 ѦᶂḲ￼ ↨ ᶽ҈ 20β  

ῳᶽ￼ẇ ᶂḲ ᵀץὐѧ₰ᵙᶊѧ╤ ╤ᶂḲι ҎᶂḲ ᶴ҈ ḗӐⱶḗ

￼ẦḊι ᶊתᵇѠרảӄι Ᾱ ṩιᵇѠ₪ ᵟ ԀᾹᶗι Ԋ┬ן

ᵙᶂᵙ Ӂַҍ￼ԀἾᾹ Ԁ תרּ •Ҏӕᶹᶊתε Ԋᵙᶂι-31βζι┬ן

ᵀѠ ￼↨ ◊ ꜛ֙ Ẃ⅝ ᶊת῭ѭѤ ιᶽ ᶂḲ￼ ↨ ѭ 33β

ε ⱳ Ᾱ╒ҵԀ ר Ԏ Ԋᵙᶂ ᾐṉᶺּב ṟ Ṹ ᵙ Ṓҍζψᶆ

Ԏ ᾐ╒ᵢ ⁪ ᵁҍᵙצⱳַ￼ ẙּצӉιᶈ 25β 30βѳ ψӠַזҍ

ṉṱṒҍ ѴԀԉ ᶩṉ ҍᵙҍ Ṓҍ￼ ᶈ 20β 25βѳ ṏ ׁ ι

Ἅῶ֧֯￼ᶂḲ ≡ῶ ᴗӐⱶ ￼ừ֙ι ҃ CALFѭ 54β￼ ⱳ￼ ↨ Ẉ

ӭӉ 18β ӿⱢӼ҈יּ ιḜҪѧ￼ᶽᶺᾭῘ ֧ᶭז￼☺ᶈּוⱶ  
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Ѡᴇҍᵙᶽ═╖ᶂḲ￼ ↨ ᶽᶺᶈ 29β 33βѳ ιԎѧץὐᴍẙṒ ҍ

Ѡṽ Ὰᵰ ᶺṒҍᵙ☻ᶽַҍιԎѧ☻ᶽַҍῗ ѧᵪ Ѧ CALF ї ћ

VCIxї ￼ᶂḲ  

ᶈҍ╖ιјѬε-26βζᵙѧᶂ֡Ѧ Ұ ├ỴχḠị-52β 48β-ר▬

-47β ≤ᴇ-36βᵙḛᶷ-24β  

ᵃ‾Ặẙ￼ ᴧּוᶈ ╖ѧ ᵙᴇ ιץὐṱἾᶉε-33βζ ╕ ἾᾹε-

29βζ ΰַε-26βζᵙӁַԑε-24βζҨᴣṱ ￼֡Ѧṩε Ἐ⁪ ṩ-48β

ᶇӠ -36β ṱἾ -34βᵙᶇᴊ⸗+Ḏ-27βζᵙ ⁞Ấ֡Ѧ εᶇ ῏ᾹᵙἾ

Ṻ-61β ᶇ Ḡ-46β ԓᾹ-36βᵙṵḩ Ᾱ ַᾹ-34βζ  

ᶈ ╖ᴇ ι Ӊ￼ CALF Ӫ ῎Ѯ fi ₔḗὸ ι⸗ָῗᶈᴇ ε ↨ї

҃ 52βζιԎҤ ᶂḲץὐ Ἐε-86βζ ᶜᾹּב Ṓε-24βζ

ӭṈ￼ ҎḘ ᶂḲ ὐṵץ ε-33βζ ↄ ∂Ᾱε-24βζᵙԚ⅝ҍε-

21βζ  

╜  ᶞש

҃ ᵙ ר￼► ҨᶹιᴩẶ♥ḗ ẽᵠ￼רᴁר♬ṾᶂḲѼ ├Ỵιץ

ὐṱᶢᾹᶗε+ 98βζ Ᾱ ԉᴊε+ 48βζᵙᴍẙε+ 42βζιᴍẙ Ҏ ε┬

ṉ Ị ιᵰἾἾ ι ᵟἾᾼ⸗Ἶ ιѧ᷁ ιḠệἾ ιᴮᵁἾ⸗ ᵙἾ Ᾱ

ᶗ ζ￼ ↨ ῭ῗӭ 50β 120β  

ḅ♅ḱ ֫ε5.2ζἍ ιҍ╖￼ Ҏ ↨ Ẉӭ љᴍẙ═↔᾿╗טῶԋι Ѽ

ẽᵠ҃ ╖ѳ ιӔ ε+ 42βζᵙ Ṓҍε+ 52βζ￼ ↨ ҈Ẉᶎ↨Ẉι

ᶈ Ҏᴁẇ ￼ᶊΆιᴏӔῗ ỉ￼ ↨ӭ ѼҺ ἄѤ ᶐ ᶈ ιתᶊן

ε+ 63βζᵙↄ ᶨṒҍε+ 44βζ￼ ↨ Ẉӭ Ӕᶴᶈּו ῼѧᵅῼ￼Ӑⱶᵙ

ᶋᴩ љѠ ᵙᴇ ᶂ ᴦιḠᵢἾε+ 62βζ￼ ↨ӭᶺῶַ҈ּו ᵕῼᴏ

ṄẦḊ￼֔Ӑⱶᵙ  

α2β₭╗Ầẁαᶂ 3.2β 

 
ᶂ 3.2 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ₭╗ј ᴝ 15 Ẉַײ ẇαɹβ 
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ᶈẸׁἵᵓῼ ιRAIN ᵙ TEMP ầẂ₩Ẫѳ ≡ῶԅṕ￼ ớεr±= 

0.017ιn = 167ζιӇῗιᶽ ṑẙі￼ᾭὯ ῗ ֧א ḧ￼ ớιӕḅר

└ ￼╤ᶂḲᵙӟ Ᾱ ר ￼ ᵙӉ□ Ѧ ‎ ᶃ 3.1 ᵙ 3.2 ￼Ḿ⅝֫

‘ι јῗ ֫‘  

ᶂḲṑẙі￼ῳӉ□ẙ Ẉᴧּוᶈ ԉε-1.3ɫζ Ѡṽ ε-1.0ɫζ ѴἾᶉ

ε-1.0ɫζҨᴣѧ ╖ᶂḲχ Ѭε-1.2ɫζιᴇ Ѭε-1.1ɫζᵙѵệε-1.0ɫζ

Ӈῗιᶈ ṩṑẙі￼ 2766 Ѧ ᾤᴅӈѧιῶ 169 Ѧεᴉ 6βζ֧҃א 1.0ɫἆ῭

￼□ẙầẂӭӉ ḅ ᶂ￼ᴇ ҤṩεẈᶎ□ẙӭӉ -2.8ɫζ ᶽὗṩε -

2.5ɫζ ר ҤṩᵙⱫ ṩεᶎѭ-2.0ɫζ Ẉ-1.7ɫ -1.2ɫ￼ṩ ὐỖץ

ӟ῎ṩ ԓṵἾᾹזṩ ӟןԚṩ ᴂ ṩ ԓᴂ ṩ ῎Ṓ ṩᵙꜜҤṩ ᶈ

ӟ ᾹιῳӉ↔□ᴧּוᶈ└ ￼╤ ᶊתι⸗ָῗᶈ ṉ∏⁪ṉᾹԀṩ-2.3ɫ

Ᾱ⸗ -2.2ɫ ∫╒⁪ ṩ-2.1ɫᵙ Ԋᵙᶂε-2.0ζҨᴣᶽ 30 Ѧṇ ừ֙ώ

ֹ￼ ᶊת  

ṩṑẙᾭὯ ℓ ḫ҃ Ҏᶊת￼ ↔ӧιץὐ Ѭ ᴇ Ѭᵙѵệᶊ

ιҨᴣҡѼת ֹṒῄַҍѠר ￼ᶊתιץὐѼ ￼ 3 Ѧ εӕḅι -1.6ɫζ

ᴕ ⸗ ҍ 3Ѧᶊתεӕḅ Anseba -1.7ɫζ Ṓҍ￼ 4Ѧᶊתεӕḅ Kakamega 

-1.5ɫζ Ѵẇ ￼ 9 Ѧᶊתεӕḅ Kapchorwa -2.9ɫᵙ Sironko -1.7ɫζ Ѭ

￼ 12 Ѧṩεӕḅ Al Jazirah -1.4ɫιᶩ ṉ-1.6ɫζ ᴇ Ѭ￼ 5 Ѧṩεӕḅ

Jungoli -1.5ɫζ ѵệ￼ 8 Ѧᶊתεӕḅ Batha -1.4ɫζᵙṒῄַҍ￼ 2 Ѧṩεӕ

ḅ Gombeι-1.1ζι Ҏ￼ᶊתᶽ ӉӿⱢ҃א֧  

ᶂḲṖ і↔□ Ẉ ￼ᶂḲῶѕѦχ│ᶂ ҈Ẉᶎ↨Ẉ 1.0ɫ ᶱѭשּׁ 1.1ɫ

ḍ⸗ѭ 1.4ɫ ṩṑẙі 140 Ѧᴅӈ￼↔□⅝Ẉᶎ↔□ 1.0 ᾋ→ẙҨіι ẹ

￼ῳᶽ↔□ Ẉӭ ῗּׁשᶱ￼ᴋᶩỢṩε+ 2.3ɫζᵙіּבṉ︡ṩε+ 2.8ɫζ јѬ

￼῞ ᴊḤε+ 2.7ɫζᵙ ᶂ￼ᶷḍ᷄ε+ 3.3ɫζ  

α3βӾ▓Ầẁαᶂ 3.3β 
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ᶂ 3.3 2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβӾᴿῑᾇ Ṃј ᴝ 15 Ẉַײ ẇα%β 

ӿⱢầẂ₩Ẫљ ↨ Ẃὶ εṄᶃ 3.1 љᶃ 3.3 ⅝ ζιӿⱢ љ ↨

ѳ ￼ ԋớεᶈᶂḲ ζ ֹ-0.198ι⅝□ẙᵙ ѳ ￼ ῭Ặ  

ᶂḲṑẙі￼ӿⱢ῎ῘӭӉᶢ і ᴧּוᶈᴇҍιץὐᴍẙε-7βζ Ᾱ ԉᴊ

ε-5βζᵙεṒ─ṉ-4βζ ᶈ ṩ ָі￼ӭӉѮ ֫ṵᶈ└ ￼╤ᶂḲεἾ῞

ԉ-7βζᵙ₰╖ӟ Ᾱ ר εếṉḉṩ-24βι Ᾱ⸗ ṩ-20βιᶢ╒᷀-20β

ᵙ ếṉ ҍԀ24-תβζ ר ר εӕḅ Ӂᶨ -7β ῎Ṓ ṩ ר

Ҥṩᵙᴇ Ҥṩ-8βζᵙѠҍεӕḅѧᶂ￼ ᵙᵺṨ ᶎᶈ-6βιᵙᵟṱ

᷀ᾹԀ 4βζ-תרּ  

ᶂḲṑẙіῳᶽ￼ӿⱢ Ẉӭ ᴧּוᶈѧ ╖ᵙןז⅝╤ᶊתιẊћљɒẇ

ạɓε ᴠ ῶԋ♅ḱ￼ 5.2 ζ ὶ ԋι ạ Ӕ ᶺҚᵼ᷂ᴞּו ṗ

ᶂᶹχץὐᴎᶊ Ἶ+ 9β ╤ᶊᵙᵢᾹ 10β +ז ╕ ἾᾹ+ 12β ṱὗ + 

9β Ӂַԑᵙ ṉּבᶺ+ 7βζ  

ԎҤῄⱢӭ ￼ᶊת ￼₰ὐѧѠץ ֫ᶊתεᶩṉ ҍ Ӡַזҍ ὥḍ+ 

7βζᵙѠᴇҍχ ὡ+ 9β ‎ ҍᵙᴍẙṒ ҍ+ 8β ┬ᶂᵙѠṽ + 7β

ᴇ+ 6β  

α4β▄ᶇⱳ◓ ᵘ֓₭ἷᾎẦẁαᶂ 3.4β 

 
ᶂ 3.4  2019 Ẉ 7 ῐ-10 ῐԄⱢᴾᶁαפἭᶼᶁַהּײṨ ַβ▄ᶇⱳ◓ ј ᴝ 15 Ẉַײ ẇα%β 
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☺ᶈ ⱶוּ εBIOMSSζỄᶽ ẙі ׁ҃ѕѦὝ‰￼ ᵀᾦẔιї ￼

Һљ֔ừὝ‰ Ḿ⅝ Ӈ ├Ỵ￼ῗι ↨ ↔□ ӿⱢᵙ☺ᶈּוⱶ ῗ

љ 2004 2018 ẉ￼ẈᶎӪ⅝ ι ֔ừὝ‰ CALF￼ Ẉῗљ 2014 2018 ẉ￼

ẈᶎӪ⅝ ᵼ℅ιԜזіῳ ￼ԅר↔ӧ ιѣמ ᴪ ѳ ￼ԅṕ ԋớỄ

 

ῶײѦᶂḲ￼☺ᶈּוⱶ ї Ẅẙ 10βι Ẅ ᶽ￼ᶂḲץὐᴫַҍ-30βι

ᶜᴣ-25βι ῆ-19βᵙҨ ֯-15βιћ ￼ӭӉ҃א֧ ↨ᵙ ѭẈᶎ￼ԎҤ֔

↔‍ҭ ҎᶂḲᶽᶺḫᾼ ιCALF ӪỄӉι VCIx ӪᴐỄḄ ᶈ ⁞Ấε-

10βιVCIx 0.44ζᵙѴἾᶉε-16βι0.37ζᵃῊ֧אӉ VCIx ᵙ BIOMSS ᴰᶹι

ᶜᶩӟ⅝ҍε-13βζ☺ᶈּוⱶ Ӊ￼Ѯ ᵼ ᴵ ῗ↔□ Ӊ҃ 0.3ɫ  

☺ᶈּוⱶ ӭ 10%￼ᶂḲѼῶ 10 ѦιԎѧѕѦῗɒ ɓιҤתӧ↔ן

Ҫ￼☺ᶈּוⱶ ӭ ῗּ҈יᶈӐⱶḗ￼ѧ ᵙ ῼ ↨ ҈Ẉᶎ↨Ẉι Ẃῗ

ᶈ 7 ῴἆ 8 ῴ ֹṤӪχṒῄṉ+ 11β ᴕ ⸗ ҍ+ 12βᵙↄ ᶨṒҍ+ 13β

ᴕ ⸗ ҍ￼ VCIx ῗѦӕᶹιӇ Ễᴵ ῗּ҈י Kyarr ἄ￼εᴠ ῶԋ♅ḱ

￼ 5.2 ζι Ṁ ҃ₔ ￼ѪῊớ ק ᶈ₰╖ᵙר ιּ҈יᴿ ᵼ ￼ ᵀι

ⱶוιṾ‎҃☺ᶈּקᵙӿⱢἆ↔□￼ῶַᴪזὐ↨֫ӗẔ￼ᶭץ ￼ᶭז ￼ⱳַצ

BIOMSSᶭ ֹ 11β ⱳᵙԀם ᶊҍѭ 12β ṉṱṒҍѭ 17β ṒᾹѭ

22βιBIOMSS ᶭẄῳᶽ￼ᶊתῗѼ ε+ 27βζᵙṱᶢᾹᶗε+ 29βζιҤҪ￼

↨ ҈Ẉᶎ↨Ẉι↔□ѭẈᶎ↨Ẉι ӿⱢֱּצӉ҈Ẉᶎ↨Ẉιћѣ ￼ CALF

ᶎῘ ᶭזεָ֫ѭ+ 46βᵙ+ 14βζιVCIxљῳӓᴗᴷӪ Ẹ  

α5βῴ ₭Ӧ ᴿ 

ҎᶂḲ￼֔↔ᵙ֔ừὝ‰ầẂ ᵀ Ẃῶ⸗ ι ᶈᵅ ￼ἵᵓῼ῭זḸ֬

￼ ╜ι ⱳᵙᴇ ￼֔↔ᵙ֔ừὝ‰ јּתהỳιCALFᵙ VCIx ᶎјתỳӇ↔ӧ

Ὕ‰ј ￼ᶂḲץὐ Ҏ ╖ᴇ ᶂḲεᴈ בּ Ᾱּב Ṓ ⅝ҍᵙ ⅝ҍζ

ᵙ ⱳιם ⱡ ҎᶂḲṞ҈јᵃ￼֔ўּוỗתιӇῗҤҪ￼֔ ḗ ֲֲẦḊιḅ

‛ ↨‍ҭ ᾡᵱӐⱶ Ѽᴵמ ҺỠᶶ  

ѴἾᶉᵙ ⁞ẤѼῶ ӆ￼ ιץὐӉ□ᵙӉ֔ừὝ‰ιḜҪ ᶴ҈ᶷḗӐⱶ

ḗ ￼ẦḊιᴵҨỠᶶ ԎҤ☺ᶈ￼ ᶂḲץὐ ḹ∑εӿⱢӉᵙ VCIx Ṯζι

ṟᵙ Ṓҍε ↨ӉιCALF / VCIxָ֫ Ṯζ  

3.0 ԄⱢѭ ⱳҒᶁ 2019 Ẉ 7 ῐ-10 ῐ֓₭ἷ ј֓ ᵻḑַ֪ј ᴝ 15 Ẉᴢ 5 ẈᵂῙ ẇ 

 

῾ҙ  ῾  

ҍ 15 ̂2004-2018̃ 
ҍ 5

̂2014-2018̃ 
╠ṿ 

(%) 

 

(Ņ) 
PAR

̂%̃ 
BIOMSS(%) 

CALF 

̂%̃ 
ᶃ ’  
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 75 0.6 0 3 36 0.86 

 62 -0.2 1 0 -23 0.63 

 -20 -0.8 1 -7 -1 0.44 

≠֒ -38 0.3 7 4 -15 0.29 

ⱴ  0 0.1 0 2 2 0.98 

ḇ  -9 -0.4 2 -6 0 0.90 

 -5 0.1 2 5 0 0.84 

 -8 0.0 3 3 1 0.93 

ⱴ  8 -0.9 -1 -5 0 0.95 

Ҭ  -4 0.3 4 1 2 0.95 

 923 0.3 0 -24 5 0.83 

ḇ ֒ 9 -0.3 0 -1 1 0.99 

 3 1.0 4 10 0 0.89 

 -2 0.4 1 3 0 0.87 

≠ -26 0.7 5 8 0 0.89 

 40 -0.3 -7 1 3 1.00 

֒ -29 0.0 8 4 0 0.94 

ᴚ  19 0.4 -1 8 28 0.97 

≠ 5 0.7 1 9 -1 0.83 

ᾥ  11 0.3 1 4 -8 0.76 

֒ 52 -0.2 5 4 6 0.93 

 16 0.4 3 3 -4 0.87 

 47 0.2 -1 -2 2 1.00 

 -27 -0.7 3 -3 -3 0.53 

ᾥ -10 -0.1 3 -1 0 0.90 

 -3 0.2 5 5 1 0.97 

≠֒ 8 -0.4 -2 3 1 0.95 

 98 -0.2 -3 29 14 0.97 

 -9 0.0 3 3 0 0.98 

ῌ -7 0.3 3 1 0 0.79 

֒ -35 0.6 6 4 0 0.92 

ḇ  9 -0.6 -2 -6 -1 0.88 

 -52 0.5 6 -6 -7 0.66 

ῌ  48 -0.4 -5 -2 0 0.93 

 -17 0.3 7 7 0 0.94 

ῒ -30 -0.2 2 -4 3 0.81 

Ӌᾥῌ -21 -0.1 6 3 -4 0.80 

 17 0.0 4 6 0 0.98 

 24 -0.2 1 1 3 0.93 

Ӌῗ≢ᾥ  -17 0.4 1 -2 19 1.00 

 -5 0.1 6 5 1 0.97 

֒ -17 0.0 1 15 -33 0.59 

↕σ ҂╗ẘ ẇⱴὪ₫ẘ Ѳᶸεԍңᴟᾎ ẇ ᾴҧּגḽﬞ֪₦ 0 ө ᵘ ᴝẇᶍө₦⅍ῑᴩצε

Ɏ-ɏҥ ṋΊ ԃӏ◓ⱳ ₡εᾢ₦ ổѱτּגḽ ẇַײ ԆẩѬαC-Rβ/R*100 εC ặ׀өεR

ᴟ өεἷ ᴝ 5 Ẉα5YAβỡ 15 Ẉα15YAβᵂῙα7 ῐ-10 ῐβẇᶍө  

3.2 ᶁḱ֪ῷ 

  ṄḾ CropWatch ￼ 42 Ѧ Ѯғᶂ ֫‘εѧᶂᶈ ᵺ ᴅ꜠֫

‘ζ ⅛ѦᶂḲҝḾῶӐⱶ ᶟת￼ ╜ι ╜ԓḳץὐχεaζѮ Ӑⱶⱶӧ

ᴗψεbζᶢ҈ NDVI ￼Ӑⱶּו Ύ ιṄẸּׁו ḗε2019 ẉ 7 ῴ 10 ῴζ

љ 5 ẉẈᶎ 5 ẉῳᶽᵙ 2019 ẉ 7 ῴ 10 ῴ￼ᾭὯ Ḿ⅝ε ╜ῼ⁞Ὧԏ

ӌᶂḲ￼ ₔ₩Ẫ ḧζψεcζ2019 ẉ 7 ῴ 10 ῴ ᶊ ᶀῳӓₔ ꜛỗὝᾭψ
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εdζ2019 ẉ 7ῴ 10 ῴљ 5ẉᵃῼẈᶎ ⅝￼ NDVI Ẉ ֫ṵε ╜

ῼ⁞ὯԏӌᶂḲ￼ ₔ₩Ẫ ḧ)ψεeζљ NDVI ֫ṵѧᴿ ָ ḾẔ￼⅛

Ѧ ָӐⱶ￼ּו ψεfζ-εgζᴣᵅ ￼ẑᴺ ⅛ѦᶂḲᴿ֔ў֫תᶢ҈

NDVI ￼Ӑⱶּו Ύ ιṄẸּׁו ḗε2019 ẉ 7 ῴ 10 ῴζљ 5 ẉẈᶎ 5

ẉῳᶽᵙ 2018 ẉ 7ῴ 10 ῴ￼ᾭὯ Ḿ⅝  

ԎҤῶԋ ╜ᶂ֔Ӑⱶּו ז῭֙ꜛ ￼ӡỤι ᴠ ҭ Aι A.1-A.11

 www.crop watch.com.cn ҃ ԎҤ ԋὝ‰ ừ ᶃ 3.5-3.45ιCropWatch 

42Ѧ ╜ᶂ 2019 ẉ 7ῴ 10 ῴӐⱶ מ  
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG]  

ᶈ ἵᵓἍ ῼ ιṇ ᶽ fi ᵙ↨ ῗ ḹ∑ᾠ ￼Ѯ ⱶ ר

ᶫ Ұ 10 ῴẦḊ ₔ ṇ ε5 ῴᾠבζιfi ῒṇ ᵙ↨ ֱᶈ 8 ῴ 10 ῴ

ᾠ ӿᵀῶᾦ ṃὶ ҈ẈᶎӪιӇ ↨ᵙ□ẙᶎῶἍᶭזε ↨ ѭ

55mmιᶭז 75%ψ□ẙ 19.5ɫιі״ 0.6ɫζ ☺ᶈּוⱶ ⅝ẈᶎӪ 3% ᶊ

ₔ⅝ӕᶭז 36%ι ῳӓₔ ꜛ֙Ὕᾭѭ 0.86 ᶢ҈ NDVI Ӑⱶ Ύמ ᶃιᶈ 7

ῴ 10 ῴῼ ιӐⱶꜛ֙ ҃ 5 ẉ￼ῳ ↨Ẉιῶ ᶟӐⱶת￼26.3% מ ҈

ẈᶎӪιѮ ֫ṵᶈṱỊᵁᾹ ᵙ Ἶ⸗ ר￼ Ở￼‎ ι ḹ∑ר ￼ₔ

ὶמ Ẉᶎ↨Ẉιᶨᵟṉ ר ᶊת ҈ẈᶎӪιᴰᶹῶ 9.7%￼ ᶊӐⱶ Ӊ҈Ẉמ

ᶎӪιѮ ֫ᾫᶈ Ᾱ⸗ ṺԀώҍᵙẓ ṉ ⁞Ὧῳӓₔ ꜛ֙Ὕᾭιԅᶂ

￼ₔ Ḅ҈Ѡמ  

 ᶞ֪ῷש

ḹ∑֫ѭᵺѦ֔ўּוỗתχѧ ᶊתιẇ ᶊתιẇ љת ֔ўҐ ᵙת

ẇ ᾣ ת  

҃ẇ љת ֔ўҐ תỗוιԎӎ֔ўּת ẹ￼ ↨ ᶎ ҈ẈᶎӪ

ֹẈᶎ ↨ ỄӉιᴏӔῗ ᶽ￼⃰ ẈἍץᵍ￼↨ ѼỄṇ ӕḅιᶈẇ ᾣ

ι4ת ѦῴẈᶎ ↨ ѭ 8mmιᵼ℅ 22mm ὶ Ẉᶎ ↨ ￼ 3 Ӥ ⱡ ι14mm

￼ ↨ ῗỉј ￼ιẸ☺ᶈ ᾫ ֹ 160mm Ὴι10 ῴεᴏ ḗẦḊῊζ ↨

ᴵ Һї ￼ ♇ῗιɒ ҈Ẉᶎ↨ẈɓҦ ɒḗ ￼ΈῼẦḊɓιẊћᶈ

֛‎Ѫѳׁι ᶋᵙӉ ᶊת￼ₔ Ṱ ᴩ  

Ѧ ᶉש￼ ↨ ѭ 36 mmιӭ 77%ψ□ẙѭ 16ɫιӭ 0.6ɫψ ӿᵀ

ῶᾦ ṃὶ ẈᶎӪιӪѭ 1470 mJ/m 2 NDVI צּ ҈ẈᶎӪι☺ᶈּוⱶ ї

15% ᶊ ₔ⅝ӕᶽẄᶭ ιӭ 73%ιῳӓₔ ꜛ֙Ὕᾭѭ 0.8  

Ẇ ש ↨ ѭ 29mmι⅝ẈᶎӪӭ 58%ψ□ẙѭ 23ɫιӭӉ 0.9ɫψ

ӿᵀῶᾦ ṃѭ 1487 mJ/m 2ιӭ 1% ᶊ ₔ⅝ӕ⅝ẈᶎӪ 66% ῳӓₔ

ꜛ֙Ὕᾭѭ 0.5ι ☺ᶈּוⱶ ᶭ҃ז 57%  

Ẇ јש ֓ѝҏ ש ↨ ѭ 94 mm ι Ẉᶎ↨Ẉӭ 73%ψ□ẙѭ

18ɫιӭ 0.5ɫψ ӿᵀῶᾦ ṃѭ 1430 mJ/m 2ιӭ 1% ᶊ ₔ⅝ӕᶈ

ᵺѦᶊתѧῳ ι ֹ 22% Ӽ ￼ ᵙ ￼ ᶊ ₔ⅝ӕᾡᵱ҃ וּ￼ᶟת

ғׁ῟ιῳӓₔ ꜛ֙Ὕᾭ ֹ 0.9  
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(a). Һ ᵬ Ṝ  

 
 

(b) ԍ NDVI ᵬ  (c)  ᶃ ’  

 
(d)NDVI ̂ҍ 5 ̃                     (e) NDVI  

 
̂f̃ ԍ NDVI ᵬ ̂Ҭ ̂ ̃ ̂ ̃̃ 

 

 
̂g̃ ԍ NDVI ᵬ ̂ ҍ ῾ҙ֜ ̂ ̃ ̂ ̃̃ 

 








































































































































































































































































































































































































