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:Stockholm Resilience Centre (illustrated by Johan RockstrĖm and 
Pavan Sukhdev, 2016)τḕẽ Υᴥ
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:Stockholm Resilience Centre (illustrated by Johan RockstrĖm and Pavan Sukhdev, 2016)τᴥ
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(0.5%)*

*ṕ Ṗ וֹףּ צּ Ḯ

H22 ẓR2

+ 51%

H22 ẓR2

+ 50%

ṕ haṖ

Å 22 Τϣ 2 χḧτ Ṑ Ộχ︡ ψ51%ʺζχΞκ ṐJAS Ϭ︡ ΰοΜϥ
ψ50̋ ᴥʻ

Å Ϙθʺ ψʺᵈΥ⁯χ— χ0.6%ˢ25.2 haˢR2ˣˣρΜΞ ệʻ
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þ ḓᴻḂᶍ ᶝᶩᶱ ᵰᵾ ᶍ

·ᶉ ᶍ ᵬ

2016 12 ᶊᶿᴻ᷁ḓḋ᷄ ḁᴻḙᴻ
Bᴂio ᴓᴽלᴣᴢɵb 2G2 12 ᶝᶆᶊ
ᶣ ᶆ27 ᶝᶆ

ᶿᴻ᷁ḓḋ᷄ ḁᴻḙᴻᶍ ḛ֩ᶿḃḤḻᴴḀḫḥḻ֩ ֪֪

ᶍ ᶆ ᵶᶅ ᶩ ᶱ C֩GC ᶿᴻ᷁ḓḋ֪᷄

CH נּ ᶍ ᶊ ᶿᴻ᷁ḓḋ᷄
᷈ᴻḒᴻᶱ ᵰᶅ ᵲᶇᶆ ᶇ

ᴴ ᶱ ᶇᵶᴲ ᶱ ᵶᵾ
ᶊᶧᶩᴲ᷈ḁḐᶱ ᵧ↨ ᶱ
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δοΜϥˢ זּ ˣ
ˢ9.4̋ ˣ

ᴥῬỘּי
1,201ⱧỘ

ᶍ ᶩ⅛ᵣ

ᶆᶍ ᶍ

1H23 ᵫ ᶆ ᶱ
ᵶᶅᵣᶪ

ᴴᵥᶀ115 ᶎ ᶍ ᶣ
Ⱨᶆᶍ

Ḳ ṡ Ễ וֹףּ
ṕ Ṗ Ṣ

Ḳּ︣ך

Ḳ
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קּ
ø ᶊ ᶘᶪᶇᴲ ᵫ ᶍ ᵾᶩ ᶍ ᶎ ᵮᴲ ᶍ ᶎ ᴳ

ø ᶱ ᵴᵺᶪᵾᶠᶊᶎᴲטּ ᶍ ᶣ ᵫ ᵣ⌐ᵣ ᶱ ᵧᶪ ᴳ

þ 1 ᵾᶩᶍ 2֩018 ֪

512 

768 

896 

1,408 

4,224 

4,864 

6,272 

7,424 

15,936 

16,896 

17,408 

26,240 

29,568 

39,936 

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000

ṇ ṇ

ṇ

ṇ

1,638
(12.8 ṇ )

*1 ṇ 128 ︡

ẑFiBLẀIFOAM The World of Organic Agriculture statistics & Emerging trends 2019 ḭ

ṕ *Ṗ

þ ᶍ ᶣ ᶍ

ᶚᶛ 3.3%
ᶊ 5.7%

ᶊ 8.5%

ᶊ 9.1%
ᶊ 6.5%

ᶊ 12.1%

ᶚᶇᶲᶈ ֩ ᴴ

֪ᵶᶅᵣᶉᵣ

54.8%

ể

17.5%

29 Ḧᴻ᷆ḋḐᶊ ᵸᶪ ֩ ֪ᶧᶩ
ᶍ16 ∙ ᶍ╗ ᶱ ᶊ (n=4,530 )

ṕ Ṗ

9.4%

9.8%

13.4%

15.5%

33.7%

33.8%

87.4%

פּ

ṕ ḭ Ṗ

ṇ ṇ

( ḱ )

פּ

ṇ ṇ

פּ

Ḳ 29 ṇ ︣ ṕ Ṗ

︡ ךּ ṇ ṕ Ṗ

17.8%

17.8%

18.4%

31.7%

34.2%

31.7%

44.7%

46.1%

47.4%

47.8%

48.6%

54.3%

62.5%

63.9%

65.8%

79.5%

82.8%

86.0%

0% 20% 40% 60% 80% 100%

וֹפּ ךּ ךּ

ךּ︡ךּףּ

קּ

ךּךּ

צּ ךּ

טּ

לּ לּ זּ לּ לּ

קּ

וֹפּ ךּ ךּ

ᶍוֹ
ᶊᶧᶩᴲ ᵾᶉ
ᶍּס
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Åᶿᴻ᷁ḓḋ᷄ ᶍ╦ ᶍ ᵣ ᶎᴲ ᶗᶍ ᵫ ᵣᴳ

Å ᶊ ᵶᵾ ᶱ ᶲᶆᵣᶪ ᶎ67% ᴳ ᶊ ᵶᶅᵣᶪᶇ ᵴᶫᶅᵣᶪ

ᶡᶍᶍḓᴻḂᵫ╗ ᵡᶩᴳ
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Å ᶎᴲ ḵḋḐᶆ ᶉᶈᶊ ᶨᵵᶪ ᶉᵣ ᶡ ᵮᴲ ᷈ḁḐᵫ ᶟ
ᵲᶇᵫ לּ ᵫ ᵮᶉᶪ ╣ᶍ╗ᶃᴳ

Å↨ ᶍ ᶣ ᷈ḁḐᶍ ᶊᶧᶩᴲ ᶍקּ ᶩᶱ ᶣᵶᶉᵫᶨᴲ
ᶱ ᶊ ᶏᵺᶪּס ᴳ
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ü ǡ ǝǾ Ǟ Ǆ  ȅꞌⱱ ǄǾ Ǧ╦
ȞºȼȢ ǡ ǡɀɒȬȱȾȒºɉÔ ȞɆºȨºȣÕȅ ǔ ǅ
¡

ᶆᴲּז ᶍ99 ᵫ

וֹ

᷊ḥᴻḇᴻ
Ḃᶗ נּ ᶍ ᶎ
ᵲᶀᶨ ą 49



Å ᵫ ᵪᶨᶎᴲﬞ ᵰᶊ ᶣ ᵶᶦᵥᶥ ᶍ ᵫ ᴳנּ

Å╗ ᴲ ᶣ ᶎ ᶱ ᵾᵺᵹ ᶍ ᵫ ᵮᴲ נּ ᶍ ᶊᶡ
╗ ᶎ ᵫ ᵴᶫᶅᵣᶪ ᴳ

Ẑ אל (R )

þ ᶊ ᵴᶫᶪþ EƎUּנ ᴲ᷀ḒḈ ᶒḁᶹḁ ᵰ
֩ ᶍ ᶞᶱ ᵶᵾ ᶍ֪ ┌

1,312 t

39 t

59 t

152 t

1,578 t

172 ỹ

2021 *

* ḭEU ḭ ḭ ḭ
וֹ ṕ ︡
Ṗ

ẑ HPṡ ︡ Ṣ
ẑ וֹ ḭ2013 ṇ קּ פּ אל

צּ Ḯ 50



ᴴ ᶎ ᶆᶍḓᴻḂᵫ ᵮᴲ ᶊ ᶱ᷄Ḳᶷᵸᶪּס ᶡ ᵣᵲᶇᵪᶨᴲ
ᶊ ᵶᶅᵣᶪᶇ ᵴᶫᶅᵣᶪᴳלּ

ᴴ ᶍ ᶎ נּ ᴳ
ᴴ ᶍ ᶍ ᶞᶱ ᵶᵾ ᶎ נּ ᴳ

ᶊ ᴴ♣ ᵰᶆᶎ ᶍ ᶊ ᵶ ᵬᶉ ᶱ ᶠᶅᵣᶪᴳ

146 165 
288 302 

441 
604 

17 24 

42 40 

23 

49 

27 83 89 
141 

223 
360 

444 
257 

419 
545 

550 

646 

0

200

400

600

800

1,000

1,200

1,400

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

0

1,000

2,000

3,000

4,000

5,000

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2

ṥ ( ễ )Ṧ

ṥ JAS ( )Ṧ

ẑ ︡ ︡ Ḯ

Ḳ

ṥ ổỌỞ ṕ ṖṦ
4,844

ṥ ︡
Ṧ

(ỹ)

1,312

(ỹ)

1,023

ṕỹṖ
(A)

ẑṕỹṖ
(B)

ṕṾṖ
(B/A)

2,254 604 26.8

ỐỠḱ
834 646 77.4

ṕ JASṖ ךּ

(ha)
ṕ Ễ ỉ Ṗ

ổỌỞ
(ha)

ṕ ễ ễ Ṗ
ṕṾṖ

15,200 229 1.50

8,360 671 8.00

1,330 183 13.80
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þ Ḧḓḭᶷḳᶍ

‚ ᶍ ḣƎᶻḴḻḅᶻ֩ ֪ ᶒḴḇḁ
֩ ᴴ ᶍ֪ ᶊ ᶪ↨ ᶱ
ᵶᵾḦḓḭᶷḳ֩2019 ֪

‚ ᶇ ᶱ ᶞ ᶮᵺ
ᵾ ᶱ ᶊᴲ ᶍ ᶱ ᵶ
ᵾḦḓḭᶷḳ֩2020 ֪ ᶚᵪ

þ ᶊ ᶆᵬᶪ ᶍ ֩ ֪

ᶊᶧᶪ

ᵊ ᶍ ᴴוֹ ᵋ

‚ ֹוֹ ∙ ֩ ֪

‚ ֹ ֩ ֪

‚ ֹ ᶌ ֩ ֪

‚ ᴲ ᴲ ᶍ ḇᶹḟ

‚ 180 ⱦ 230 ⱦ֩ ᶞ֪

ֹ ᶱ ᵶᵾ ╛
ᶍ ╥ᵬ֩ ֪

Å ᶊᶧᶂᶅᶎᴲ ᶍ ᶣ ᶉᶈ ᶍ ᵫ ᴳ

Å ᶊ ᶗ ᵸᶪ ᶎᴲ ᶊ ᵫ ᵣ ᴳ

þ ᶊᵩᵰᶪ ᶗᶍ

⌠ π
Ṑ ỘϬם☼

ԁ ⌠ π
Ṑ ỘϬם☼

22 20.7% 5.9%

25 23.2% 5.7%

28 20.8% 5.9%

͏ 16.9% 5.9%

ẑ ︣ ṕH22, H25, H28, R3 
ṇṖ קּ Ḯ

פּ 10 Ḯ

11

44

19

25

650
ṕ100% Ṗ

þ ᶊ ᶩ ᶟ ᶍ ᶗᶍ ᶍ≥

ךּ

פּ לּךּ
ךּ

שּ ךּ

פּ לּךּ
שּ ךּ

ᶒ

ᶗ

ᶩ ᶞᵾᵣ

55%
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ḱ
ṕ Ṗ

ᵊ ᵋ

¸ ᷈ḁḐֹ ᶊ ᶘᶅᴲ ֩60 Ԛ ᵾᶩ֪

¸ לּ ֹ ᶊ ᶘᶅᴲ2.1 6֩0 Ԛ ᵾᶩ֪

Ĥ ᶍ ᶎᴲ ᶊ ᶘᶅ ᵸᶪּס

Ṑ Ḉ“ ₯

◖☻♩ 19,300 14,862 4,438 30%

442 500 Ỏ58 12%

ʿ Ṑˢ Ṑ⅝ χR3יּ͒יּ▀ ▀ χ ỡᴣᶊˣˢ ϓˣ
Ḉ“ˢR3 ▀ χ ︡ԏᴣᶊˢ ᵕϤΤϣR4.1Ϙπχ ỡᴣᶊˣˢ ϓˣ

¹ ᶊᵩᵰᶪ ᷈ḁḐ֩ⱦ/60kg ֪

27,500 12,957 14,543 112%

¹ לּ ֩ⱦ/60kg ֪

ʿ‰ ṐϬᶨ ΰθ ԅ Ṑ⅝ χ︣ԏΦˢ ᾆṐ ʺ2020.3ˣ
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Å ᶍ ᶊ ᵰᶅ ḪƎḏḳ ᶍ ᶊᶧᶪ ᶍ ᶇƎ ᶍ ᶣ ᶉ
ᶍ ᶊᶧᶪ ᶍ ᶱ ᶊ ᴳ

ᶍ

ᶍ

№

ᶍ ᶇ

ᶱ ᵸᶪᵾᶠᴲּנ ᶉᶈ
ᶍᶷᶹḎḨᶣ ᶉ ᶱ

ᶱ ᵶᵾᵩ
֩ ֪

ֹ ᷊ḥᴻḇᴻḂ ᶧᶩ╥

ᶱ ᵶᵾ
֩Ḧḳ᷀ḷᶞᵼ ֪

ᶍ ᵪᶨ ᶍ ᶗ
֩ᶿᴻ᷁ḓḋ᷄ḛḴḋḀᶍ ֪

ᶍ ᶇ
ᵶᶅ ᶩ ᶲᶆ

ᵣᵮ
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Å ᶧᶩ ᵮᶍ ᵫƎ סּ ᶉ ᴴ ᶊ ᶩ ᶞᶣᵸᵮᵸᶪᵾᶠᶊᶎƎ ·ᶍ ᶍ ᶊ
ᵧᶅᴲנּ ᵣ ᶇ ᵶᶅ ᶉ ᶱ ᵶᶅᵣᵮᵲᶇᵫ ᴳ

ᶊᶎᴲ ᵪᶨ ᴴ
ᶉᶈᴲᶧᶩ ᶊ ᵥ

᷅ḳᴻḟᶆ ᵸᶪᵲᶇᶆᴲ ᶍ ᶣᴲ ᶍ
ᵫּס ᶊᶉᶪᶇᶇᶡᶊᴲ ḵḋḐᶍ ᶊᶧᶩᴲ ᶍ
ᶣ ᶍ טּ ᵫּס ᶊᴳ

·ᶉ ᶣ ᴲ ╓ ᶍ ᴲ ᶊᶎ ᶣ
ᶇ ᵸᶪᵲᶇᶆᴲ ᵾᶉ ᶆ ᵾᶉḦᴻ᷆ḋ

Ḑᶱ ᵶᵾ ᵫּס ᶊᴳ

ᶍ

ᶍ

ᶣ ᶍ ᶊᶧᶩᴲ ᵾᶉ
ᶍ ᴲ ᶍ נᴲּטּ ᶍ ᴲ
ᶆᶍ ᶣḦḳ᷿ᶼ ᴲᶧᶩ ᶍ

ᵣ ᵫּס ᶊᴳ

ᶱ ᵶᵾᶩᴲᶚ ᶱ ᵶᵾᶩᴲטּ
ᶣ ᶱ ᶣᵶᵾᶩᴲ

ᶍ ᵫּס ᶊᴳ

╓ᶹḡḻḐᶇᶍ ᴲ ᶣ
ᶗᶍ ᴲ ᴲ ╓ ᶍ ᴴ

ᶱ ᵬ ᶲᵿ ᶍ ᵣ ᵫּס ᶊᴳ

ᶆᶍ טּ

ᴴ ᶆᶍ טּ

ᶍ

ᵾᵿᴲ ·ᶍ ᵿᵰᶆקּ ᶩ ᶟᶍᶎ ᵶᵣ

55



לּ שּ

̓ ă Ḳᴻḁᶍᶞ 1/2 ∙

֩ ᶍ ֹ 1,000 ⱦ

ᶍ ᶊ ᵰᵾ ᶍ ֩ ֹ֪ 800 ⱦ

̓ ︠☼ם

ᴲ ᶎ ᶱ ╢ᶊ ᶟ

֩ ᶍ ᵫ ᵸᶪ ᵫ ᶱ ᵸᶪ ᴲ ᶍ
ᶱ ᵥ ᶱ ᵸᶪᵲᶇ֪

̓ ⱧỘχ︡ ϱЮ˔Ѕ

ᶍ

̗ ᴲ ᴲ ╓
ᶍ ᴲ קּ ᵪ
ᶨᶍ≥ ᶍ
̗ ╓ᶍ ᶊ ᵸᶪ
̗ ᶊᶧᶪקּ
̗ ᶍ

ᶍ

̗ ᴲּנ ᴲ
ᶒ ᶍ ᶊ
ᵩᵰᶪ ᶉ
ᶱ

ᶊ ᶄᵮ ᶍ

ᶍ
ᶄᵮᶩ

( ᶍ ᴲ ᶍ ᴲ )

╓

¤

ƃƅƄ ╔

ǐǡ

ᶍ ᶊ ᵰᵾ
ᶍ

ᶊ ᶄᵮ ᶍ

ᶍ ᴴ ᶍ

ᶿᴻ᷁ḓḋ᷄ḛḴḋḀ

ⱱ

ᶗ

ᴴ

(

)

ᶍ
֩ ,000 ⱦ֪
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Ḳ שּ
. .15

ø ᶍ ᶍ ᶊ ᵰᶅᶎᴲ ╓ᵯᶪᶞᶆ ᶍ ᵪᶨ ᶝᶆ╗ ᵶᶅ ᶩ ᶟdθ ᴻ᷁ḓḋ᷄ḛḴḋḀeᶱ20 5
ᶝᶆᶊ100 ᶱ ᵸᶪᵲᶇᶇᵶᶅᵣᶪᶇᵲᶬᴳ

ø ᵪᶨᴲᶞᶈᶩ ᶊᶧᶩ ⱱᶱ ᵶᵾᶇᵲᶬᶆᵡᶩᴲ ᶊᵩᵣᶅᴲ ֩ ᶆ֪ ᴳ

Ø Ù

ᵑ

ᵒ ⁸

ᵒ ⁸

ᵑ

ᵗ ⁸ ⁸ ⁸ ⁸
⁸ ⁸

ᵒ ⁸

ᵑ

ᵓ ⁸ ⁸

ᵒ ⁸

ᵑ

ᵒ ⁸

ᵒ ⁸

ᵑ

ᵓ ⁸ ⁸

ᵓ ⁸ ⁸

ᵒ ⁸

ᵒ ⁸

ᵑ

ᵑ

ᵑ

ᵓ ⁸ ⁸

ᵓ ⁸ ⁸

ᵑ

ᵑ

ᵘ ⁸ ⁸ ⁸ ⁸
⁸ ⁸ ⁸

ᵒ ⁸

ᵑ

ᵕ ⁸ ⁸ ⁸ ⁸

ᵑ

ᵑ

ᵑ

ᵒ ⁸

ᵑ

ᵑ ℮⅝│

ᵑ

ᵒ ⁸

ᵓ ⁸ ⁸

ᵓ ⁸ ה

ᵔ ↕≈╕ ⁸ ⁸ ⁸

83 84
βR5 │

Ẽ -
Ẽ

β ─ ─№∫√ ─╖
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ṕ Ṗ

Ḳ ổỌ

Rễ ểệḰệha ẓ RỈ ểỉḰỂha
Rễ ỊỆỹ ẓ RỈ ịỄỹ
Rễ ểỉ ẓ RỈ ỄỂ

ẑ
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ṕ Ṗ

ṕ Ṗ

ỞỏỒỸ

ṕ ṕ ṖṖ1.0ha
(kg)

3

EC

ӡ

̒
ӡ

ṕ Ṗ

ờ3Ḳ 6.3ha         ẓ  ờ9Ḳ7.4ha
ờ3Ḳ126,086kg   ẓ  ờ9Ḳ129,869kg
ờ3Ḳ 24 ẓ  ờ9Ḳ27

ṕ Ṗ

ẑ
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ṕ Ṗ

ӡ

̒
ӡ

ṕ Ṗ

ờỄḲ4.6ha ẓ  ờ9Ḳ10ha
ờỄḲ1.8t ẓ  ờ9Ḳ9.4t
ờỄḲ0ha ẓ  ờ9Ḳ1ha

ẑ
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תּ
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ḭ
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