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1990΅92₴► ɎɧɱȷǓ ȨɧɱȾ ɗɩȬɶ
ᶮ ɩȭȹɱɔɩȭ Ʌɱɜɶȭ Ǯ їƳǤǵ

♥ EUǮǶ ṑͪЋ ǵ▌ӓǲȏǪǭNɎɧɱȷǓ
Ƴ ᶮȋ Ƕ ɪɗɩǵȅȅƳ

OECD ⌐⅔↑╢ Ᵽꜝfi☻─3⅛ ─ (kg N/ha) 
(OECD, 2017⅛╠⁷                       1⁷OECD ⌐⅔↑╢NⱣꜝfi☻─3⅛ ─ kg N/ha (OECD, 2017⅛╠

1990-92 98-2000 2007-09 2012-14 1990-92 98-2000 2007-09 2012-14

213 262 238 249 ⱨ▫fiꜝfi♪ 75 64 43 46

171 162 147 153 ☻꜡Ᵽ◐▪ 92 37 36 46

○ꜝfi♄ 309 278 166 148 ☻꜡ⱬ♬▪ 88 81 51 43

ⱬꜟ◑כ 263 216 133 138 ☻Ɑ▬fi 32 45 38 41

ꜟ◒☿fiⱩꜟ◒ 183 161 122 127 ⱳꜟ♩●ꜟ 39 35 39

ⱡꜟ►▼כ 100 94 93 96 ▪ꜞ♩☻כ○ 40 34 25 38

♪▬♠ 123 103 80 87 ▪▬ꜟꜝfi♪ 53 75 34 37

♦fiⱴכ◒ 186 130 99 83 Ɫfi●ꜞכ 41 32 36

♅▼◖ 69 55 74 76 ▪ⱷꜞ◌ 32 35 33 34

▬♃ꜞ▪ 69 68 64 72 fi♦כ▼►☻ 54 52 40 29

▬◑ꜞ☻ 95 77 62 65 ◌♫♄ 9 21 24 27

☻▬☻ 81 64 61 60 ꜝ♩ⱦ▪ 80 10 20 27

◑ꜞ◦ꜗ 106 86 74 55 ♩ꜟ◖ 31 32 27 26

♪fiꜝכ☺כꜙ♬ 30 36 45 55 ⱷ◐◦◖ 27 25 22 22

ⱨꜝfi☻ 69 60 54 48 ▪ꜞꜝ♩☻כ○ 20 21 16 19

ⱳכꜝfi♪ 51 41 52 48 ▪▬☻ꜝfi♪ 7 8 9 8



Ɏɧɱȷȉ ȋ ᶮǮ ɪɗɩǵȅȅ

OECD ⌐⅔↑╢ Ᵽꜝfi☻─3⅛ ─ (kg P/ha) 
(OECD, 2017⅛╠

1990-92 98-2000 2007-09 2012-14 1990-92 98-2000 2007-09 2012-14

72 67 50 50 ⱳכꜝfi♪ 8 3 6

48 51 47 47 ☻▬☻ 12 4 3 3

ⱡꜟ►▼כ 14 13 12 10 ▪ⱷꜞ◌ 3 3 2 3

♪fiꜝכ☺כꜙ♬ 7 11 9 8 ▪▬☻ꜝfi♪ 2 2 2 2

♦fiⱴכ◒ 18 13 9 7 ꜝ♩ⱦ▪ 8 0 1 2

♩ꜟ◖ 9 9 6 7 ⱷ◐◦◖ 2 1 2 2

ⱬꜟ◑כ 34 23 5 6 ♪▬♠ 15 5 1 2

ⱳꜟ♩●ꜟ 9 6 5 ⱨꜝfi☻ 15 9 2 1

☻Ɑ▬fi 4 7 3 4 ▪ꜞꜝ♩☻כ○ 1 1 1 1

ⱨ▫fiꜝfi♪ 20 10 4 4 ◌♫♄ 1 2 0 0

ꜟ◒☿fiⱩꜟ◒ 9 5 4 ◑ꜞ◦ꜗ 11 6 3 0

☻꜡ⱬ♬▪ 15 13 5 4 fi♦כ▼►☻ 4 2 -1 -1

▬◑ꜞ☻ 9 6 4 4 ♅▼◖ 8 1 -1 -1

▪▬ꜟꜝfi♪ 11 10 3 3 ☻꜡Ᵽ◐▪ 1 0 -1

▪ꜞ♩☻כ○ 8 4 0 3 Ɫfi●ꜞכ 0 -1 -1

○ꜝfi♄ 36 26 8 3 ▬♃ꜞ▪ 9 7 0 -2



ṑͪЋ ǵ ♬ Ϭș ǍEUǵ (EC, 1999)

ÅЏ ǵ ǲ ǠȒȱȷɆșК ӓǞǦ ͔ ǲדȈǦ
⁸ḹǓἭ᷀ǞǱǋ ǮǶ Џ ǵ ǲ Ǟǭ ǵ
☻ҊǓἭ᷀ǠȒ OECD, 1998 ↑Ǔ ṑͪЋ ǵ
Ҟ șїǞǭ ǋƳǦǧǞ Њ ї Ҟ Ǳǰ

șѰ ǠȒ Ƕʥ֯Ƴ

Å ԍѸ OECD, 1974 ș ȉ ȅǏǱǘȓǷǱȐǱ
ǋ

ÅǤȓ Ƕ ♣ȋᶮɵ″ǵὑȈǦϮ (GAP)ǲ
ǜȓǦɪɓȟɪɱȷɪɗɩȅǮǵȱȷɆș ǞǱǘȓǷǱȐǱ
ǋ

ÅǞǒǞ ᷂ḢǲǶɪɓȟɪɱȷɪɗɩ̊ʣǵ ǋ ṑ Ǔ
ǜȓȒǚǯǓẉǋ ǤǍǞǦ ṑ Ƕ ўǱḸ Ǔ

ȖȓȒḹֻǲǵȆ ǜȓȒ

Å♫Ǫǭ ǮǉȒ ֕Ƕ ș̓Ǫǭ ɪɓȟɪɱȷ
ɪɗɩ̊ʣǲ ṑșͪЋǞȏǍǯǠȒ ǲ ș Ǎ Ƕ
Ỉ►ǱȉǵǯǱȒ ɪɓȟɪɱȷɪɗɩș ♣ȋᶮɵ″ǵὑȈ
ȒGAP Ϯ ǯǞǦ



EUǮNȋPǵɎɧɱȷǓ ᵎǜȓǦʺᶦǶ ̉
(Council Directive 91/676/EEC)

1. ᶮКЋḢǵ ǵNO3 ↓ǯὰ ӓ șɠɉȽɨɱȮǞ
ŪNO3Ǔ25ȅǦǶ50 mg/L̊ʣǒǤǵӾ ǵ ǋ Ǳ
ǰǵ᷂ ūNO3Ǔ50 mg/L̊ʣǒǤǵӾ ǵ ǋ᷂ʤ
Ŭὰ ӓǞǭǋȒǒǤǵӾ ǵ ǋ᷂ ǯ► ḢЋ̱
ǯș ▀᷂ₑǯǞǭ ὑ ᶮЋ̱ș ▀᷂ₑ ὑȉ֯

2. ▀᷂ₑКǵ ǶᶮǵὑȈǦ Ҳ ș ҵǯǞǭ ὃ

(a) гἳǵ ȋὤ ǼȚᾮǵ (b)гἳǵ ǼȚᾮ
ǵ ρ (c)לϊ ᷂ȋ ᶽṦ ǿǵ ȋὤ ǼȚᾮǵ

(d) ἶ Ḩ ǵ ὃ (e) ̸ ǲȏȒᶽṦ
ǵ ͪ (f)ὤ ǵ Ὥ↓ș2002₴12 21 ̊ ὤ Ǽ

ȚᾮNǮ170 kg /håʤ

3. Ҳ ǵὕ șɠɉȽɨɱȮǞ 4₴Ǜǯǲ ̉ǵ
ὕ ș ″Ỗᴣ̝ǲḸף

4. ▀᷂ₑẆǵ Ǔ ʺ ǲὃȒȀǔϮ șᶮ
ǓὑȈȒ ǦǧǞ Ϯ Ƕ2000₴̊ ˗ὕʣ
ǵ ҵ



EUǮǶ ̉ǲȏǪǭN Њ Ǔ

─ ⌐⅔↑╢1990-92 ≤2008-10 ─ Ᵽꜝfi☻─3⅛
≤2008-10 ─ ─ OECD, 2013 ⅛╠
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ṑ ǲḨǬǖ ᷂ ḧ̸ ǵ ѩ ͑ ǯ
֛ט ǵ ὑΙ Ћᶮ₳᷈Ι
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ẉ ̸ ḧ ᷂ₑ ᷂ʤ ѵ

Ӕ ǲǑǘȒ˝ ǵ ǵ 1999 2003₴↓

‼ᶫ Ӕ ṑ HPȏȑƳֳᶫ ȹɱȳȷɅɶȽǒȐ̸ᶫ

─ ⅜
─3 ─



Ḝ ӳɵ ᷂ḢǲǑǘȒ ר Ḩ ș ǞǦ˝ ǵҊֻ
1988₴ ǯ 1980₴ ǯǵ ͜ ᾭ 2001

y = 1.24x + 17.1
r = 0.869
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⁸ ǵ᷂ʤ ǲǑǘȒ ר ˡ ר ↓ 1976-
77₴ ˝ᵎ Ȑ 1976,1977 ǯ 1975₴

¥ ǯǵ ͜ ᾭ 2001

y = 2.2326x + 1.874

r = 0.885
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Ή ֺҵԍ⁸ǮǶȩɱȵɥǯ
ǒȐ 1968₴̊ ɉɱȶ

ɱǵ₴ ₴ק̸ ḧǲўȑ Ǐ
ǭ ᷂ʤ Ǔ ѵǲǱǪǦƳ

ᵎș ᾚǞ ӓἶ
ǒȐ ҧר ȋ ǲ
ўȑ Ǐ Њ ș30 ѹ
Ǟ ѫ ҧ ș25 ǒȐ45
ǲׄʣǜǢǦƳɉɱȶɱǵᴜ
ȉׄʣ ᷂ʤ ǵ ᶪȉ

ᾛǞǦƳ

ֺҵԍ⁸ǲǑǘȒ᷂ʤ
ǵ ר ↓ǵ
Ẁӓ Ӕ‖ 1994

2016₴↓



ὤ ǼȚᾮǵ ҈
Ƽὤ ƽǲȏǪǭ ɵ
Ǔ ǜȓ ḭ ӓǶ ș Ǟ

Ǧ Ǯ ǍǚǯǓ ҵӓƳ їǜ
ȓȒǼȚᾮǒȐї ʣǓǪǦḭ ǵͪ

ș̸Ȓ̵ҘǶǱǋƳḭ ǶדǍȂǰ
Ṹȓǡ ᷂Ǳǰǲ ȆǜȓǭǋȒ
ȯɶȷǓᾜǱǖǱǋƳ



᷂ʤ ǵ ר Ƕ Ǯ ѵ
─ ⅜ ╩ ⇔√ ─

╠ 1997⅛╠

₰ ᵃ̋

╦ 69 0

הּ 38 0

8 0

51 16

104 55

ה 19 26

☼ ⅝ 15 0

16 6

◕ᵹ 34 3

ζχ 10 0

ὓ 364 20



֯ ↓ ᶪ ᷂ Ṕқ

1979 1983₴

1984 1988₴

1989 1993₴

1994 1997₴

᷂ᶽṦǵ֯ ɨɱ ǵ᷂ ѩ ↓ѝ⁹ҊֻǵẀӓ
ᾛԍɵʴ˝ 2004

(mg/100g)



᷂ǒȐ їǜȓȒ ѝǮὰ ӓǓ ǔȒ

Ǯ ȋᶽṦǲט
ǞǦɨɱ Ǔ ǜȓȒ

ᶽṦ ἧǯǯȉǲɨɱ
Ǔ ⅝ǲ ǠȒ

⅝Ǯɨɱ ǓᶽṦ ἧ
ǒȐ ȓǭ ǲ ǠȒ

̈ǒǔ♥ǵ▌Ѱ Ǯɨɱ
ȋȠɱɠɉȤɞǓ їǜȓȒɨɱ ș֛טǞǭȠȨȱǓ

Ṕ ǠȒƳɨɱ ǲқǏǭ
ǓǉȓǷ̀ǵⱨ

ȋ ȉṔǏȒ

ǞǦ Ǔ᷂ʤ ș
ǭ ′ȋ ǲЊȒ



ǒǫǭEUǮǶ ͪ Ǯӓἶ ǵẉ ǲȏǪǭᾛ
Ӵ֛ș ǲׄʣǜǢǦǓ 1991₴̊ ṑͪЋ ǲ
ўȑ Ǐǭ ș ȐǞǦǓ Ӵ֛Ƕ̭ʤǞǭǋǱǋƳ

EU(12)ǲǑǘȒȱɞȬӴ֛ǯӓἶ ᷂ ₴
̸ ᷂ ǵ ͜ FAOSTATǒȐ̸ᶫ

y = 0.0291x + 0.7542
r = 0.947

y = 0.0069x + 4.6725
r = 0.103
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♥ǵ ͔ Ǯӓἶ ǵẉ ǮӴ֛ș ǲׄʣ
ǜǢǦǓ 1987₴ǒȐǵ ͔╠ǔʤǙǲ̢Ǫǭӓἶ

Ƕ ᾜǞǦƳǞǒǞ Ӵ֛Ƕ̭ʤǞǭǋǱǋƳ

ǿǵ ǯ Ӵ֛ǵ ͜ 1952 2001₴

ᶫʴǵƤǶ1993₴ǵΙǮ 1987 2001₴ǵʝ ̧╛ǵ ǒȐ Ẇ
ᾭ 2002ǲɅɶȽș қ

y = 43.04x + 227.5

r = 0.916

y = - 9.95x + 5966

r = 0.568
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EU ѝ Ѹʣ
EU ▀᷂ₑ

᷂Ḣǵ
ὑ

ὰ ӓǞǦǒ Ǥ
ǵӾ ǵǉȒ᷂ʤ ǯ ǵ

Ḣș ▀᷂ₑǲ ὑ
Ћᶽ ὑǮȉ ǋ Ƴ᷂ₑК

ǮǶ Ҳ ǵ ὃǓ ҵƳ

ǵ ר ↓Ƕ ṑḨ
ȋ Ǯ10 mg/L̊ʤƳ

᷂Ḣǵ ὑǶ ˗ὕʣ
ǜȓǦЏВ ǲǞǭ

ǋȒ᷂ʤ ǲ ὑƳ

GAP Good 
Agricultural 
Practice

›

▀᷂ₑẆǵ Ǔ ʺ
ǲὃȒȀǔȉǵƳ ǯ
ṑͪЋǵʰ ǒȐ ♣ȋ

ǲЕ̱ ǲ Ǟǖ Ƴ Ҟ
֞ ǲǶGAPǵ ὃǓ ̭
̏Ƴ

2005₴ǲƼ ṑǯ ᴇǵǯȓǦ
Ҳ ƽƳЕ̱רǓ

ǱǋƳ șʝ Ǟǭ
ȿȥɁȭǞǦǒבǒǧǘș Ƴ
Ҟ ֞ ǲǶ ὃǓ ̏Ƴ

EUǵᾛṸ Ǔ ṸǠȒ ǵὄЋרǲ Ȑ ̑ș ǫǦȈǲ В Ḩ ș
ὃǞǭ ǜȓǦ ș ṸǠȒȏǍǲǞǦƳ1997₴ǲEUREPGAPǓ̸Ȑȓ
2011₴ǲGlobal GAPǲ ƳJGAPǶǤǵ ѦƳ
Global GAP ᶮɵ″ǵ ὑ ș ǠȒ ǵ̸ ǞǦ ș ὃǞǭ̸
ș ǱǪǦǚǯǵ ș Ƴ

ᶮɵ″ǵGAP Ḩ ȋ ὑḨ Ǳǰș ρƳ

ὤ Ὥ↓/ὤ
ǼȚᾮ Ϸ

ǵʣ

ὤ ǼȚᾮǮ170 kg N/hașʣ
Ƴǚȓș ǏȒὤ ǼȚᾮǶ
̸᷂ǲ Ϸ ⱳ ǱȐὤ

ǵѹ Ƴ

Ѱ ǱǞƳ



EU ѝ Ѹʣ

EU ▀᷂ₑ

ὤ ǼȚᾮɵ
ǵ ɵ

ḹ ǵѰ

ѝǵ ֒ȋ᷂ʤ ǵ
Ӿ ǵ ǋ ȋḹ ǿǵ
ș Ƴ

᷂ǮǉȓǷ ǋǫǮȉ ǰǚ
ǿǮȉ ֯ Ƴ

ѝ ǵʣ Ḩ ǲ♫ǋ ̸ ǿǵ֯
͑ Ǔ̸ ǵ

ș ǏǱǋǚǯ
Ҙș ǫ Ƴ

Ḩ Ƕ ֗ᴣǓ ș
ᾚǠȒ ǵȪȢɇɧȢɱ

ҘǱǞ Ƴ ʣ ǱǞƳ
ẉǖǵ Ḩ Ƕḭ șᶽṦ
ר ǯȆǱǞ ḭ ǒ

Ȑǵ ѝ͑ ș Ƴ

ᶽṦȋ ǒȐ
ǵ֯ ѝ͑

ǵ

Ϯ ȋ Ḩ ǵǱ
ǒǮ ᶽṦ ὤ ǼȚᾮɵḭ

ǒȐǵ֯ ѝǵ
ș ǲ Ƴ

ὤ ǼȚᾮɵḭ ǒȐǵ֯
ѝ ǵ Ƕ ǜȓǡ

ǵᴜ ǲȉ ǜȓ
ǡƳ ₡ǵᶽṦ ǮǶ᷂Ҙ
͑ Ƕѝ ǜȓǡƳ



ǮǶ ϼǲ ᷂Ǯ Ǔ ѵ

ȋɪȽȷ ǒ
Ȑ ǋʣǓǪǦ
ȃǚȑǓʣ ȅǮ
ǠȒƳ ῇ

◐ ᾌ

ᶽǵ ᾍ
ǮƲ ș̸̂

ǘǞǦɪȽȷ
Ṋᾪ⁸ ῑ

ḉԍ

2012 4 2

ḩ ↔⁸

⁸ 2280haǵʴǲ 450haǵ ᷂ ʺǲ
Ǔ̮ὁǲᶪȅȓǭ ᷀ гἳ ᷂ǧǯ
ǵ Ǔ̮ ǒȐ ʴ ⁸Ƕ1997₴ǒȐȹ

ɱȿɣȤ ǯ ǮȦɱ ἧș₁
ὤǲ⁸ǵ˔ Ǯ ⁹ ʴ ȅǮ

ḧǠȒǚǯǓ ̏ Ẏǔǖ ǪǦȦɱ Ƕɍɱ
ɜɶȩɁɆɠȠǮ ɵˏ ǜǢǭǒȐ

ș Ǟǭ ǔ ȇ ɍɱɜɶȩɁɆɠȠ
ǵ ЊǲǶ ǵ⁸ ӓӢḢ ⁸ ᷂ Ҟ˗
ǯ2001₴↓ǒȐǶ⁸ǵ Њ Ҟ șѫ

Ƕ ὤȮɩɶɕǵ ⁫



Ἕּה ᶽṦ͙
ᾍ

ϊ ș ȓǦ ǓᶽṦș їƳ
ʤǵ ǲ Ǔḭ

ș ₳ǲǞ ǒǫ ǵ ʴǲȮɨɶɱɗ
ɩɆș Ǟǭ їǠȒ ǵһǋș▀ȈȒ

ǵ ǵȮɨɶɱɗɩ
ɆǓ ǒȐǵᶽṦș



ǵ ǋ Ḣǵ ′ǮǶ⅝ Ҳ ǵї ǓᾜǱǋ

─ ─⌂™4 ≤ ─№╢4 ≢ ─ ─ ╠⌂™ ─39─
⌐⅔™≡

ᵑ ─ ╩ ∆ │ ≤ ─ ╩ ⇔≡™√⁹

ᵒ ─ ⇔√ ─ │ ≤ ─ ╩ ⇔√⁹

ᵓ ─ ╙ ≤ ─ ╩ ⇔√⁹

ᵔ ─Ᵽ▬○ⱴ☻ │ ─◒꜡꜡ⱨ▫ꜟa ≤ ─ ╩ ⇔√⁹

ᵕ ─ ™ ⌐│ ⌐ ™ ꜚ☻ꜞ◌ ◦ⱴ♩ⱦ◔ꜝ
◖◌◕꜡►─ ⱥꜟ─ ◦ⱴ▬◦ⱦꜟ ⌂≥ ⅜ ↄ ⇔√⁹

ᵖ ↓─╟℮⌐ │ ⅛╠ ↄ ╩ ↑≡™√⁹ ╠ 2000



2008₴ǲǑǘȒ
OECDқ ᶮǵ

ṑ
ǵὕ

OECD, 2012ȏ
ȑ

¥ ɕɫȮɧɞ
ǓἭ᷀ǠȒǚǯș

ǠȒװ

ⱪ꜡◓ꜝⱶ ♦
fi
ⱴ

◒

○
ꜝ
fi
♄

ⱨ
ꜝ
fi
☻

♪
▬
♠

▬
◑
ꜞ
☻

☻
▬
☻

▪
ⱷ
ꜞ
◌

⌐

∆
╢

× × × × ×

⌐ ∆╢ × × × × × ×

ⱪꜝfi × × ×

ה ─ × × × × × ×

─ ה ┼─ × × × ×

♩ꜟⱬכ♃ꜟ▼◦ ♩ꜟfiⱬכꜞ◓ × × × × × × ×

⌐

⌐

∆
╢

× × × ×

× × × × × ×

Ⱪ♪► ─ IPM╩ ╗ × ×

IPM╩ ╗ × × ×

/ × × × ×

/♪▬◘▪♩♇☿fiכꜞ◓ × × × × × × ×

◐ꜗ♇♅◒꜡♇ⱪ fiכꜞ◓ ◌Ᵽכ × × × × ×

─ × ×

─ / × × × × × × × ×

─ ┼─ / × × × × × ×

/ / × × × × × × ×

─ ה ×

─☿♇♩▪◘▬♪ × × ×

× × × × × × ×



3 ǯ

ȋ ᴜǵὄЋר



ǵ Ṋ ǶˎЃǲӾ
Ӕ ǵ ЃǮɟɆɖɠȮɫɑɱ Ǔ ǜȓǭǋǦ

(NO2+NO3)-NǓ(0+36.2)mg/Lǵ˝ Ǯ ǒǞǦ ɝɩȭș ȚǮǋǦ
Ѓǵ ⅛ ʴȐ 1996

ȿȠɌɶȺ ǶɟɆɖɠȮɫɑɱǓ10 30 ǲʣ ǞǭǒȐƳǤǚǲ ȐǱǋ ↓ǵ
ɟɆɖɠȮɫɑɱ Ǔ ǜȓǭǋȒ֯ ǓǉȒǯר Ƴ



ǶɨɱᶭὑҘǵ▌ǋᶽṦǓẉǖ
ɨɱ șẉ ǞǭǔǦƳǧǓ ɨ
ɱ ǶȩɇɝȤɞșד Ƴ

ḭ ῑǵCd₳᷈ד

ḭ ῑ ⅛ 21 <1 150 mg/kgɨɱ

ῑ ⅛ 2 <1 4  

֝ ǵCdʣ Ι

ӓ 0.75 mg/kg

5      mg/kg

ẉ ǵɨɱ ș ǞǭǋȒǯᶽṦǵCdד ǓṔқǠȒ



OECDǶ1995₴ǲȩɇɝȤɞǵ
ɨȷȭѹ ș

CODEXỖᴣ̝Ƕ ᴜʴǵCd
ẎɪɗɩǵȪȢɇɧȢɱ ὑ

2006₴

EUǶCODEXǵȪȢɇɧȢɱȏ
ȑȉԝǞǋ ș

Cdɨȷȭѹ ǵǦȈǲɨɱ
ǵѹ

ȷȤȥɶɅɱǶɨɱ ʴǵCd
ǲ

EUḨ Ƕ Ǯ0.20 mg 

Cd/kg Ƴ ǵ 0.4 

mg Cd/kg ȏȑȉԝǞǋƳ



◖ⱷ─ ⱥ ─ ≤ ≢─

◒♇♦כ◖
☻

ⱥ
mg/kg

EU

ⱥ
mg/kg

(2012 )

ⱥ
mg/kg

ˈ

ⱥ
mg/kg

0.2 0.20 0.12 0.02˵ 0.26

0.35 0.25 0.21 0.03˵0.80

ⱤכⱲ▬ꜟ♪ꜝ▬☻* ˈ 0.25 ˈ ˈ

└∂⅝ 67

↓╪┬ 0.19

* ⅝─◖ⱷ╩∕─╕╕ ⇔√ ⌐ ⇔≡ ╩ ⇔√╙─≢
∆╢ ⌐ ≢╝≢≡ ∆╢⁹

ᶮ ǲǶɐ ǵᶮ Ḩ ș ǏǦȉǵǓǉȒ



ǵẉ Ǯ Ƚɱɏȭ ֻ Ǔ ӓǞ ȋ
ɑȽɝɱCǓ ᾜƳ ᴜ ǲ Ƴ

ǯəȤɪɱȻȤǵ֛ ǑȏǺ ɑȽɝɱCד ǵ ͜
Ȑ 1991



y = -1.0098x + 270.59

r=0.621

P<0.01

0

50

100

150

200

250

300

350

400

450

0 50 100 150 200 250 300

C
%

NO3
-

⁸ ǵ ד ǯɑȽɝɱCד ǵ ͜

ɵὟᾭ 2004ǒȐ̸ᶫ

ǵ ҈ ǶɑȽɝɱ Ǳǰ ӓ ד ș̭ʤ
ǜǢȒ



כꜞ◗♥◌ ╖ ↑

♃כ♦

66

ⱨꜝⱲⱡ▬♪ 8

ⱨ▼ⱡכꜟ 89

ⱨꜝⱲfi 23

ⱨꜝⱣⱡfi 54

ⱨꜝⱲⱡכꜟ 111

☻♅ꜟⱬfi 4

▪fi♩◦▪♬fi 22

◌꜡♥ⱡ▬♪ 82

◐◘fi♩ⱨ▫ꜟ 33

ⱦ♃ⱵfiC 30

ⱦ♃ⱵfiE 23

⌂⇔

כꜞ◗♥◌ ╖ ↑

♃כ♦

53

3

◌ꜟ◦►ⱶ 41

30

28

16

26

▪Ⱶⱡ 117

15

35

29

7

◌♪Ⱶ►ⱶ 25

66

ǯ Ǯ ḧǞǦ̸ ǱǋǞǤȓșɗɶȷǲǞǦ ᴜǵ ѝǵ
ɟȽѝ BaraŒskiet al. 2014ǒȐ ɵ ӓǞǭ̸



Ǜ ẉ

ӲHPǵ ṑͪЋḌ ɪɛɶɆǲ ˗ẉ
http://lib.ruralnet.or.jp/nisio/?page_id=2562


