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ˍ1ˌ � ˪͐(ʨʤ φňDÈǍDȻXŔǋ φňDʂƶ) 

 

ňś\φJXȹĦ 

ňś\φJX,]\̖͌?E Geophagia ]̀ 4¹ΠCΦV3ɸ̄Ȥćʁ

ϗÓ"F��sBAϘ4ɾ̧τϗf�Ϙ4ϐτ4ĸ¯τ4θΞτC[8;[ƛơ

(ʲVY8ǣφ̬ć?�XϗWilson, 2003Ϙ5N84¹ΠCUXφňDȹĦE©

ʘʤCRĤ(4�¡�ǽÀDìˁď$V 18 ©˙DǝȥŹCĝHŠ(D̡˷C

U;[œİ.Y[#W4˙äþ$V«©C$*[�¡�x�?͚̫Dƿ˷TŪ

ŮD̤]0[ûʑ.Y[ 8] !5.VC4φňDûʑ]͚̫DΡØE�¡

�ǽÀ$V̀[Y[#W4ȉĬB�¡�DďŲȆ De Medicina CRȆ$Y[ 

X560[416ϡ17 ©˙CE�×�r?E4̞ϕʜ(ƃˠ˿ƾÌ̓˞ƾ͚̫)D

ƿ˷CΒõ\̳˥2Xʨʤ?ňś%Ò[Y[ 85.VC418ϡ19 ©˙CE4

ĕ_��fčΆD��sd×\Ȕɕ0[š̷ɓCɒ)e��mƒɎ CÍP4

ĚÍɄ Otomacs Eˠ˕͞D͟ň\ŠΏCφJX˴ǅ%�;856YEĕ_�

�fǝȜǵ̬\0[ 8 Alexander von Humboldt CU;[ʡ̺.Y8

ϗWilson, 2003Ϙ5.VC4_��f]_��fĕΆ?Eũΰ%φň\φJ4φ

ňCÕŰ08ũΰ8:EN2N2ɸɅĂCBW4ȺC̎XKAC̱ƫ08] 

!5N84ʌŉ?R_��fDΈƖT_��fĕΆ?4ŪŮTΒ§͢CUX͚

̫ʝD¹6%Βõ̳˥D8Q4�X E4͚ł χϋC̕0P¹6DΠ?φȳ

ǎüÿTɦ̉ǃ\¨"X8QC4φňDûʑ%̺VYX50$04χϋDB 

ŊŐ?RφňDûʑ%OVYX,]$V4ΞȋΠD˴ǅCſ2XǯČʤ#UG

ʎŗʤB˾Ȁ%˶"VYX(Woywodt and Kiss, 2002)5ă"[4ͮƟ4χϋC

̕0P�awêĵņ?R4χ"\ï)8QCφň\ŢǷƝ0[°ɽ.44jx

h¡DU!CŅQ8RD%ɕʹ0[ X] !5,DU!C4ʌŉ?Rĕ_�

�fT©ʘDŠ(DŊŐC# [4φňD˴ǅEơ(ǿĝ0[ X5�
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ŶήC4_��f?Eφň%͛ŝ.Y[ X(California Earth Minerals Co. 

Ltd.)56D¬ǉõEf�pb������~a|?�X5f�pb�����

�~a|DĆȚ]0[4Ƚ̜�Ǐ̜ƾ ǏɁƾ 4ɸȱωõDÔ˥͏Ǯ4Ξ Ú

ŰȋΠBA%ȋƲ?&X8Q4Č˗TďʠȦĈ4Ƚ̜ÿ4��×�ǉõDȝω

̳ĄφĶBAƛơ õΎ?ûʑ.Y[ X5ă"[4,Df�pb�����

�~a|EųéφĶ͋ŵ\Ģ*[#W4_��fDͬĈʬE6Y\ȉȱφĶD

k�¡�Că"X,]\̈́ĥ085�

�

φň]_a�ɄǶ�

ǷȎ?R4$<[_a�ɄǶ%ňś\φJ[ 8] !̓ΚTÈǍ%�X5�

ĐĉȎúʖCɠƒ�bp����.]] !φňBADȫ6B_a�ǯČ\

È"[ 8_a�ɄǶDŨƾ%Í]?#VY8%4Ǽĵ 
� ƟC˚ �( ȸ?¶(

BVY85,DǴCUX]49_a�ɄǶ%χϋC΁;8ή4ϓ%ňś\φJX

],Z\̺[4_a�ɄǶRňś\φJ85�] !5ADU!Cφň\φJ8

D$C< [Eȫ6BÈǍ%�X%46D¢Ó\ˡ»2X5φňE_a�ǰʍ

D×vpl��úĬwf�� D¼¥+Cʑ VY8]̀!5,D×vpl�]

 !ǰʍE4¬ƯCʑ XȐǰCU;[33×vpl�]ĳGĬ%Ş[X5Ó

"F4̬˷���j\ʑ 8�jo×vpl�DÑWǴE4ǌ�W͖¢đ\ɵ

&0[%ÉG8Ƴ46,C̬˷���jD̘\öWèY[ɵ&4ώ́Tʈ́]

Ŗ?Ĳ¾*04°ɽ.4[˔ʃC08φň\ƄΏă"[Ŵǉ?�X5ϗ̟«� ½�

����Ϙ�

Á¥DU!C_a�D¹6Eφň\ûʑ0[ 8%4_a�ɄǶE΀$ǺC

φňD˴ǅ\ġWȴQ[0N;85�ȎúʖɄD#͈ .VC4ī1ňŊCÍO

˦*[ XǴRK]]A B 8Q4φňDŶήDǋŉŊTûʑǴɐϢ6Dʨʤ

BAC< [§ǹBɷ%Š 5�
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0$0B%V4ȎúʖɄDǴ%ȎúDƠ¿ƎCφň%�X]#;0S;[ 

856DƠ¿ƎC�XöWˋ;8Ɛ]ƒƢCE4˚ 1 ã 5000 £Ɵþϗ«ʏÀ

q�×˙ϘCɘƢɲƊDɔć?Ľ&ô08˩̓Dðɳƌ Șʃɩƌ ɘƢCŒ

ˈ08w�¡| ʳɳƌ ʢµ˙ƳȋDʴƌ πƌBA?ôȓ[ Xę Ɖ%

ιô0[ X5Ơ¿Ǝ¾ͮCE,DU!Bq�×˙DŊƉ\̹ ġWƕ(U!

BʃǄ?4ͧV$ ˩̓DʴƌTɳ̓DɑƌDŊƉϗξúƉ˲Ϙ%ơ(õƗ0

[ X56YE˚ 3000 ƟþϗĤˍ¤˙ɫǳ©ϘC4Αͤɶʒ ʳʄɶʒ č

IEo���CN?ơ%;[ 8ɘDŒˈʁ?�X5ϗ̛Ύ� 2000ϘÁ¥D,

]$V4$<[ȎúEɘD¦C�W46D8Qʊ0 ŊƉ%Š(OVY4,D

,]%φň]ÏV$DΡͶ%�X$R0YB �ȎúʖɄD#͈ %4Ơ¿ƎE

j�DôɊŊŐ?�X8Q4λƚCĘά9] !,]?4͏Ȝ2X,]E?&

B$;85�

čɘͼφňDʂƾDȩ̸E4ȲDU!CÈǍ.Y[ X56Dňś�φň E

˖ň͞Dňś�X Eʋ̦ň?�W4ĮɥƾCżO4̓E̓͟Tκ̓4ʢ̓4

ϕ̓DU!Cȫ69]̀[Y[ X56DφňEƒˎTɌģCŠ(ʐ04ɲƊ

ɳňś?EB U!95ϗĐĉȎúʖ?D˹&ġW͏ȜϘ�

�

φňDûʑʨʤ�

φňDûʑʨʤ]0[EχϋDήDÀʑφ4ͱÛCUXǣġ4φ±C#*X

��×�ǉõD̳˥4ďʠʑTφʁ«DȉŸǉõD̾ɁBA%˶"VYX5�

©ʘĩŊ?χϋDǽ4ʋ̦ň\φJ8̓Κ%�X5ǷȎ?R4ḁ̆ɠȵ%ǆ

Ξ²ƟȊϏưÆDή4ǭĐÝDǹͦCŃNY̢ƊŏCˋ[˓R;8ή4ŏ«D

φǰ%ƄB$;88Q4řň\ɻ[φJ8] !̓Κ%�X5.VC4čɘͼ

_a�%óÑDǽ4ň\ʣĪDȠ]¢˪Cɻ[φJ8,]R�;8ϗƊʒ�

1941Ϙ5ˍ²Ȳ©ʘšǊDή4ĐĉȎúʖ?RχϋDήDÀʑφ]0[4ňś



   7  
  

]ƃϔ˔\ɞ5[�rlx|\Ñ;[φJ[ 8] !5�

��¡?Eȿ̻%ůAR\#]B0(.4X8Q4ůÔC˖ňDŕ\¨"4

a�}?E4ň\φJX]Ūŭʉ%̒(BX] !5N84m¡for?E4

ŪŮDΨʞ%Ξƨ 8ήCň\φJ.2] !5m¡for]E4�p_Ͷ΄

ĕΆCȭ8[Xšm¡forƊ̃]6Dĕ\͠Xƃm¡forƊ̃DıͭDŊ

ŐéÎD,]?�X5īȫC4«ť_��fčΆCË˰2Xk_z�×êĵņ

?E4ň\Ɇ?}�}�Cˮ;8RD\ŪŮCφJ.4X]Ǹ(ůÔ%ʏNY

X] !5ĕ_��fDΈƖD̔ Ũƾ8:DΠ?R4φň\ûʑ2X,]?

˺D̓\ǹX(2X] !ͱÛ%�XϗƊʒ� 1941Ϙ5�

��¡i�_?E4ώτ\¬φ]0[ X8Qň\ȴʟÿ]0[Ò 4dw

e�_?EȡɁDɍʠD8QCň\φJ4a�}�p_?E4̅ɅDƿ˷Cň

\φJ.48] !5¢Ǵ4ǷȎ?EƖ͛.Y[ X̤D_}u���EΊƾ

ʢň$VÑ;8RD?4Ɇõ\ĮĠ2Xƾ͞\R<¦ʟȴQ?�X56D½C

R4ĕ_��fDa�{`eCEq�ga�Cφň\j�¡�ʃC08RD\

¾*[φJX˴ǅ%�X5,DʍʓE4q�ga�CĭNYXɁǉõ\Įʯ.

4X8Q]˶"VYX5,DU!B,]$V4φňDûʑEďʠʑ�X Eφ

ʁ«DȉŸǉõD̾Ɂʨʤ?�X]D˶"%ȇRȉĂ].Y[ X5�

ŶήC4f����_To�{�_CÍPæÍɄDa�{`eͽ%4}�k

�\R;]ģCĪ!U!C2X8QC˖ň\Ò!]ͰJ[ 85.VC4č_

��f]ĕ_��f?E4q�ga�CĭNYXu×��\̾Ɂ2X8QC4

ňś]q�ga�\¢˪CφJX5N84��¡čΆ#UG���_Dlw�

_Ƕ]_a�×ǶDÍPŊŐ?ǜġ.Y8φʑ˖ň\ʑ [4q�ga�Cĭ

NYX|�w�]DĮʯŶό\̬;8],Z4Ίƾ?ae�ƬƤDÌ ȒÃD

R]?4φňD|�w�Įʯ̀ĂEŘă085,YUW4˖ňCUX|�w�

D̾ɁE pH1ϡ2 D˽?̬[YX,]%ǹV$]B;8ϗjohns, 1986Ϙ5�
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,DU!C4ĕ_��fDa�{`eTǷȎD_a�ɄǶ%4φň\ʑ 8

,]D¬̸Bʨʤ]0[E4q�ga�T|�|CĭNYX_�f�a}�u×

�� w�m�� |�w� TʣĪCĭNYXȣʁɁD̾ɁBA\ʨʤ]08

͏ʍ̳ĄȐǰ]0[Dûʑ?�;8]˶"VYX56DʍʓE˖ň͞ňś%φ

ʁDɁ˞ϗ_�fea}4v���4½DȣʁDǉõ4ƵʏʁʓȓDɁ˞Ϙ\

ĮĠ2X$V?�X5B5˖ň͞ňś$] !]4˖ňEʴTƵʴ]ʛBWϙ

ňś«?Ėȣ]ˤĪ0[ȉȱ ɸȱm�a}\ƭǉ04m�a}EƵˠB˕

ůD8QĖË΍Ώ�8WD̰μˈ%ȧQ[š& 56D8Q4m�a}D̰μ

Cʏ1X̰μɔƾCUW4½Dʁ͞DĮʯ ̌ɭ ðγBA4ʴTƵʴ?EO

VYB ʂƾ\ȉ2X5.VC4u×��T|�w�Eˍ 2 ˝_��?�W_

��ő\Ǖ;[#W46YCɆ˞ae�%ˤĪ0ȵ̚η\ƙG4ňśD͘η̚

CĮʯ.YX] !ae�·ǡ̀Dâ&RΡØ0[ X5�

�

_a�ɄǶ]ȕɖȶľ΅Ƀ�

ȕɖȶľ΅Ƀϗ1818ϡ1888ϘE¤΍ʭȕΣƖƃΎɇʖ?ʏNY4čɘͼI )

ƤCĝH͏Ȝ\̬ 4_a�ǯČC―Y4_a�ɄǶ\Ɓ΍2X̒&ʍ̾˷?

�;85N84ȕɖɃEčɘͼDŊńÑǉT6DĬ=*̻]0[RȉĬ?�X5

ă"[4ȕɖɃE49ȯţǷ͊� 9č̩ŧÐ͊� 9ʳʄǷ͊�BA\˦6]ôɿ

046,CEφňCΡ2X̓ͰRȻ0[ X56D«?R49­ǤǷ͊�D 


Ȉ �� ǷDǷ͊CE4ƪůƇʖ¾ͮDɡɏD�X],ZCφň%�W4_a�Ʉ

ǶC6DφJǴ\Ǭ"8],Z46D˵¹D¢¹%96!̀"F4ǺE,! 

!ň\φJ8,]%�;85�]ː"8]Ȇ$Y[ X5ϗƪůƇʖƇǱͤmv

�_a�ɄÙ͝ǰϊD͝ǰUWϘ6D½CR49ȶľ΅ƦɖǷ̓�?wd|a�ˀ

ͽ%φJXň T|�a�|�a�yϛφňD�XǋDƒ ] !ŊĬ%�;8]

̓Ͱ.Y[ XϗƊȎ� 2007Ϙ5�
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φň]_a�͌ŊĬ�

Š(D̡ȆC4čɘͼCEφňCΡͶ08_a�͌ŊĬ%Š(Ȼ;[ X,

]%̓.Y[ X56DÓE4wd|a�ˀͽ%φJXň  wd|a�y�ˀͽ

%φJXňD�Xƒ  wd|a~a�ˀͽ%φJXňD�Xɋ  |a�y�φ

ňD�Xƒ  |�a�|�a�yϛφňD�XǋDƒ  |aϗφňD�XǋϘ 

�jd�×�ϓ%φJXƐ BA?�X5ŶήC4ˆìƖĕΆCË˰2X|��

yϗ|a�yϛφňD�XƒϘT4ĐĉȎúʖCȻXwd|a�ˀͽ%φJXň 4

ĐĉơƆʖčΆC�X|��ϗ|�eaϛφňD�XǋϘBA4_a�͌?φ

ňCΡ2XŠ(DŊĬ%Ȼ;[ X5ϗʲΌ� 1973,� Λʒ� 1995Ϙ�

,D,]E4φň%_a�ɄǶDφʏɔC];[λƚC΍̸BRD?�;8

,]\ʁ͌;[ X5 

 

φň%¹ÎCĝL2Ʈο 

� ňśCĭNYX˖ňΕʁE4��×�§͢\̳!̀ĂRǕ;[ X5Ó"F4

š&Bέae�·ǡźΏ\Ǖ:4έae�?ψĵ.Y[ X˖ňE4ŠΏä˞

]ΖTΒ ��g� µΓDU!BƵΏä˞\ǩô Įʯ2X5½Ǵ4˖ňE

µΓTΒ\Įʯ2Xƾ͞\Ǖ;[#W4¹ÎC6YV%ĮĠ.YX,]\ū+

X8Q͚̫\Ƃ&46YE¹ÎC];[ȉŸ]B;[0N!,]R�X5Ó"

F4f�pb�D͗żB˖ňEµΓDûʑC4ΒD͗żB˖ň?EΖTµΓD

ûʑCǀƮο\¨"X5ϗOliver, 1997Ϙ�

� ,DU!C4ňśDǣġE (<$DďŲʤĺς\ƨ&͡,2ŔĪ%�X5

ŶήC4ňś\φJX,]CU;[4_��fĕΆCÍP¹6DΠ?˻̆̈š

ʝ%͡,W4|�mD�XŊŐC# [R4ƃ¹ʝTƾ̊ȱ̀Ì¦ʝ4͚̫˻

̆̈šʝDåÞ]µΓ§͢CΡͶ08ʝÞ˲%͡,X]œİ.Y[ X5N84

f�pb�Cż]9˖ň͞ňś%õƗ2X̷_q_D�XŊŐ?E4�`w�
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ΊŖ\Š(ĭPΎ̝«ƷDφ±\ǣX8Q4µΓĮĠ\ǎü.Y[µΓ§͢\

ƨ&͡,250$04ňśǣġCUWAD˅Ƥ��×�%§ŋ̯CBXD$]

 !ΏʤBǁœE§ǹ?�X5ϗWHO, 1996Ϙ.VC4Ɇ̈T˻ʹŞ4ǉΞD

͹ƥBADʝʃ\ƨ&͡,2]̀[Y[ XϗOliver, 1997Ϙ5�

 

Ȏ͐ǯDʨʤ 

ǷȎ?EK]]AφňDʵˊ%.Y[ B ,]4φňDǋŉŊC# [R

λƚCȄǻBǁœ0$Ȼ;[ B ,]%ʌʃ?�X5Á¥DU!B˾Ȁ$V4

Ȏʵˊ?EčɘͼDφň9]ÈǍ.Y[ XŊɷDňśDőȎʤʁʍϢČŲƾ

\ǹV$C04ADU!Bʂƾ\Ǖ:4.VCEφňDʂƾ]¢̏2XD$]

 !,]\ǹV$C2X,]\ʨʤ]085 

ŶήC4čɘͼDĩŊϗĐĉ#UG˧͠ŊǴϘC# [4_a�͌?φňC

Ρ2XŊɷ\ǝ˟046DŊɷ?φňV0&ňś\ǜġ08560[4,YV

DňśC< [ pH EC4��ΊĮĠØǭ4CEC4·ǡƾέae�4¬̸ä˞ 

ƵΏä˞4ňś˕Ʊˣǉ4˖ňΕʁDˇτ\͏J4σƵΜ̼ž\̬;85 

pH EC Dɢŵ?EňśDɆ˞ae�ɰƤ ŖτɰƤ%[$W4��ΊĮĠ

Øǭ?EɲƊɳňśʓȓ$A!$\ùǲ2X,]%?&X5N84CEC ]Eň

śDǕ<͘η̚D˨Ώ\  4έae�\·ǡ?&XȇšΏ\̰28Q4έa

e�ƾDɁƾʁ͞\Įʯ2X̀ĂDǖȬ]BW4·ǡƾέae�Dɢŵ$VE4

��×�D͗żBňś$A!$\ǟŵ2X,]%?&X560[4¬̸ä˞ 

ƵΏä˞?E4ňśCADä˞%ADĀĪ?ĭNY[ XD$4ȉŸBä˞D

ȉɸ4ʂCφň]DΡͶ%ǟŵ.YXʋ̦ňD¬ǉõ?�XlaΊ%AD˅Ƥ

ĭNY[ X$\ʲX,]%?&85 
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ňś˕ƱˣǉCUWňśDňƾ\͏J4φňD¬̸Bʂƾ\ǒ!˖ňǉõ%

AD˅ƤĭNYX$\͆Ö085N84̟ ňΕʁDˇτ\Ϡ˫Ŀǐõȗ?͏J4

φňDʂƾ]̀[YXĮɥƾCżP 2:1 ō˖ňΕʁ$A!$\ʺ$Q8560

[4ȉȱʁ]Β\Ωě08ňś\σƵΜ?̼ž04ʋ̦ňCĭNYXʋ̦Čʳ

Dȉɸ\͏J85 

,DU!C4ǜġ08ňś%φň]0[Dʂƾ\á"[ X$4N84φň

]EADU!Bʂƾ\Ǖ<ňśBD$\ǝˊ085 
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ˍ2ˌ � ͏ȜŊɷ]Ô͇͇ǰ 

2-1 ͏ȜŊɷ 

� Đĉ?EȎúʖ]Ϋúʖ ͢ŻʖDňś\ǜġ04e�¡yjɘà?Eƚį

ʖƚįƒɎ Dňś\ǜġ04˧͠ɣƍĳ¹D˖ňRõȗ085 

� Á¦DńE͏ȜŊɷ\ʼ08RD?�X5 
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2-2� � � ĐĉDňś 

2-2-1 Ȏúʖe�a�×Dňś 

� e�a�×͇ǰE4Ȏúʖ̷˱ΌúDe�a�×ŊĎC# [4e�a�

×«Ëȼªμ$Vwd|aÌŊC$*[¦XǱμ«̉Cɤ&ôXɏD̂?ǜġ

.Y85,DɏDɆEͬŹDʏɔʑɆ]0[ûʑ.Y[ X5̰ƉDɑɶ͞D

ŒˈʁD¦Cʢ̓B 0ϕʢ̓D˖ň͞DŒˈʁ%�;88Q,DΆõ\ǜġ

085 

B#4,DňśϗŒˈʁϘDŰŉEʌŊDͬŹ.]$VʩǞǬ"[ρ 8R

D?�X5,DɏEͬŹC];[λƚCšöBRD?�W4͏Ȝ%Ěŀ]B;

[ɏ%ʸŚ.YɆ%¦ΆDʙCɕô0[EłXD?4͇ǰDǜġEͬŹ.]̍

ͥC0[ 89 85 

e�a�×«ËȼªDőʧ\B2ŊƉE200£Ɵ$V300£ƟKAÁþCȎ

ú$V͢ŻC$*[ɥĚ%ơ%;[ 8,ZŒˈ08ðɳƌ͞D«ϡˠ˕͞D

ʴƌ]ɑƌD³Ɖ$VBXŊƉϗɈʒƉϘ?�Wϗ̛Ύ 2000Ϙ46DŊƉD¦

Ά$VEµɶRʐô0[ 85 

e�a�×͇ǰE,DɈʒƉD«\əͲ0[&8Ŋ¦ɆCU;[ͺFY8λ

ƚC˕ƱDˠ$ ˖ňǉõ%ɏD̂CŒˈ08RD]˶"VYX5 

,DU!B,]$V4e�a�×ŊĎ?ʐô08˖ň͞DŒˈʁR#6V(

$<[Dφň]τÊ08ƾ͞\R<ĥ̀ƾ%Å ]˶"4͇ǰ]0[õȗ2X

,]C085 
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2-2-2 Ȏúʖwd|aDňś 

e�a�×ŊĎD¦CË˰2Xwd|aŊĎ?E4$<[φň\ʐ088Q

,D9wd|a�] !ŊĬ%Ȼ;[ X%4A,?φň%ô8D$C< [

EU([$;[ B 56Dwd|a]E_a�͌?9ˀͽ%φJXň�] 

!ǂĲ%�X5ɈʒƉDʢ ŒˈʁEwd|aÌŊDčàDȼªƐCR̰Y[

#W4,DƐ$V×φ.Y[ɕô08ňʴT˖ňǉõRwd|aÌŊDňśǉ

õ]0[ĭNY[ X]˶"VYX5 

,DU!B,]$V4wd|aŊĎ?ʐô08˖ň͞DŒˈʁR#6V($

<[Dφň]τÊ08ƾ͞\R<ĥ̀ƾ%Å ]˶"4͇ǰ]0[õȗ2X,

]C085 

 

2-2-3 ¥ȎúûúƒɎ Dňś 

,D͇ǰE¥ȎúŊĎDûúƒɎ DÌŊDŊ¦$Vʐô08RD?�W4

ʌŉφň]0[ûʑ.Y[ 8RD?EB %4_a�DÈǍ\Ȼ0[#VY

8�bp����.]D̻4&C�8XǴ$Vρ 8RD?�W4_a�ɄǶ

%ǷƚʏɔC# [.N/NBʑͳCÒʑ0[ 8˖ň?�X5,D˖ňEƒ

C�;8ǽEκ̓\0[#W4,D˖ň\ŅQ8RD%����]̀[Y4,

YEΘō\ÑX,]Cûʑ.Y[ 85 

 

2-2-4 Ϋúʖ�jd�×w�pͣDňś 

�jd�×EΫúʖƖ̭Dĕ̷\ɕYXûúƒCμ08ƃƊDρ¥C�X_

a�Dʷͣ?�X5,DʷDƊEûúƒCýVY[čàEƽBƐ]B;[ X5

,DƐCϓ%γN;[ň\φJ[ 8] !ÈǍ%�W4,D,]$V9�j 

d �×�ϗϓ% φJX ƐϘ] !ŊĬCˤG¾ 8V0 5ŶήC4ϓ%

ňś\̐QCγN;[ȓ8]̀[Y[ X5,YUW4φň]DΡͶ\ȥ͂2
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X8Q46,Dňś\ǜġ0858904ʄʆ08ϓ\ φJX Ɛ] !̾

΋R�XD?4ʺŶB,]E[$VB 5ʵˊCʑ 8͇ǰE4w�pͣDĕ

àDνΆ?ǯČ͙͏ȜD8QCǛVY8͇ŌC# [ǲμ\�V8CýW90

[ǜġ08RD?�X5 

 

2-2-5 ͢Żʖ�px�Dňś 

Λʒϗ1995ϘCUYF4͢ŻʖCE|a×ba�bp#UGe|�~a] !

φň]ΡͶ08ŊĬ%Ȼ;[ X5|a×ba�bpE͢ŻʖƖ̭ĕΆ\ɕY

XûúƒDɎƍ?�W4e|�~aEϒƣϗ�px�Ϙγ̠Cč 0.5km ¾ͮ\

̷$Vɕè0[ Xƃƒ?�W4o-toy-oma-nay 6,C ňϗφňϘ �X 

ƒDǂĲ?�X]͍̾0[�X5 

� ,YVDŔǋ\E;&W]̺<*ô2,]E?&B$;8%4͢ŻʖD·ň

ĦC͉0 Ǵ$V46DňE͟;M ̓\0[ 8V0 ]˹ 88Q46Y

V0 Ŋɷ\ǝ085 

� �px�ƒɎ DƐC͟ ňʴ%ʌ[Y[ XƐ\O<*88Q46,$V

͇ǰ\ǜġ085 
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2-3� � � e�¡yjɘàDňś 

2-3-1 ƚįʖƚįƒa|bɋDňś 

ƚįƒDɌģ$V˚ 10km KA.$DLW4ÌŊ%ˢ[;[ªΪŊƙC.0

$$X�8WCḀ̊ɋ] !ƃ.Bǧɕ%�X5,DɋE4Ǻ4wd|a~a

]˃.Y[ 8,]%ȕɖȶľ΅DǈĒǷ͊C̓Κ.Y[ X5,D�8WD

ÌŊEɆʒ]B;[ X%4¾ͮDͬŹ.]CUYF4ɆʒDňśEλƚC˖

ň͞9] !5 

Ȏ͇ǰEḀ̊ɋ\.$DLWªΪ$VÌŊCɋ%ɒ'92�8WDƒɎ D

Ɛ?ǜġ085 

 

2-3-2 ĳ¹Dňś 

˧͠ɣɎƍϗȔƍϘŊŐDňś$Vǜġ.Y8˖ň?�X5ʎŗňśŲʵˊ

ŷCÚˑ.Y[ 8RD?λƚCǺC͏̴.Y8RD?�X8Q4͏Ǯ08¹

T4ňś\ǜġ08͉0 ŊɷE[$VB %4ƚįʖCRͮ(ʢ̓D˖ň?

̀ġɣɎƍCEwd|a] !ŊĬR�X,]$V4̀ġɣCίǞ2X˧͠ɣ

ɎƍŊƙ$Vǜġ.Y8˖ň$VRφň]ˤG<(ƾ͞%O9.YXĥ̀ƾ%

�X]˶"[͇ǰCă"85 

,D¾ͮDňśCE 4 £ƟKAþCĽô08ƇǱͤɣɲʶɕ I (KPI)DƮο

Rš& ] [Y[ XϗͼȔD̍ɹʵˊÇ 1999Ϙ5 

B#4,D͇ǰEʌŊ?ǜġ.Y8͇ǰ6DRD?EB(4˖ňʗõ\ɉ℃

ɐ?õú08RD?�X5,D,]E4·ǡƾέae�«D~|�b�ĭΏ%

Å ,]$Vǟŵ.Y8ϗˤȚ]˶ž� ·ǡƾέae�� ĜɺϘ5 
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ˍ 3 ˌ õȗǴɐ 

3-1 ňśD¢̑ʍČŲƾ 

� 3-1-1� � � pH 

� 9ňśȬɨõȗ ɢŵɐ�P.70ϡ71 Dg×rηȧɐDʹW̬;85 

�  

3-1-2� � � EC  

� 9ňśȬɨõȗ ɢŵɐ�P.74ϡ76 D 1:5 ɆəôɐDʹW̬;85�

 

3-1-3 ��ΊĮĠØǭ 

� 9ňśȬɨõȗ ɢŵɐ�P.124ϡ126 D��Ί_���b�ɛɐDʹW̬;

85�

 

3-1-4 ·ǡƾέae�] CEC 

� έae�DǑô\9ňśȬɨõȗ ɢŵɐ�P.150ϡ154 Dp�¡����g

¡ɐDʹW̬ 4·ǡƾέae�Dɢŵ\ī͊ P.155ϡ160 DĚůĮçɐ?̬

;85¢Ǵ4CEC DɢŵEa�}�c�¡�ɂ̓ɐ\ûʑ0856Da�}�

c�¡�ɂ̓ɐD͇̤ÑW ǦÑǴɐ\ȲC̓25 

� N34Na2HPO41.4195g4NaOH1.4g4ΉʳΊf�b�~|�b� 5.08g \

ɆCɩ$0[ 100ml C04,Y\ɞĪ˭̮ɛ]2X5ȲC4o�w�Ί~|�

b� 20g ]�|���px}~|�b� 30mg \ 100ml DɆCɩ$04o�

w�Ί �|���px}͇̤]2X560[4ȲµŖ˞Ί~|�b�ɩɛ(ȉ

ĆŖ˞ɰƤ 5.2%)\ʑǂ2X5 

� .VC4100ppmN Ȭɨɛ\ 0,1,2,3,4,5ml(ȇÅ 10ml N?)\ 100ml D�r

�×rmC]X56DƳ410%KCL1ml \ɟă08Ƴ4100ml C�r_x�04

0,1,2,3,4,5ppmN Ȭɨɛ\ÑX5N8410%KCL CUXəôɛ 1ml \ 100ml



   18  
  

D�r�×rmC˄0[Ɇ? 100ml C04,Y\͇ǰɛ]2X5,DU!C4

͇̤\ʑǂ08ƳCǦÑCèX5 

� 6DǴɐE4͇ ǰɛ 1ml N8EȬɨɛ 1ml \ 18ml ͇όˑC]X56,Cɞ

Ī˭̮ɛ 3ml \ɟă0ɞĪ04.VCo�w�Ί �|���px}͇̤ 0.4ml

\ɟă0ɞĪ08Ƴ4ɛɡ\ 250Á¥C2X560[4ȲµŖ˞Ί~|�b�

ɩɛ 1ml\ 8ÝƘ΋046Y\ 0.2mlɟă0ɞĪ2X5Á¥DǦÑ%ˢ[X]4

250Á¥? 1 ǽΠǩ˰Ƴ4660nm ĮçƤDĮçƤ\ɢŵ2X5 

� CEC E 

(͇ǰƘ΋ɛDNɰƤ/14).(100/1000) .100.(100/ňś˂ġΏg) .°ňØǭ

me/100g ňś� (cmol/kg)]BX5 

 

3-1-5 ˕ōˣǉ 

� 9ňśȬɨõȗ ɢŵɐ�P.14ϡ22 D��x|ɐDʹW̬;85�

 

3-1-6 ̨ç X ˫ 

3-1-6-1 ¬̸ä˞ 

10000?ɼ0îN08ƳDňś\��bD¯Δ?ɮ046Dňś 0.3g

]ľ�bΊ�wb�(ɸɆ)(va�2)30g \̤ċ˜D¥?U(ɞ54͇ ǰɩ

̪̲˰(�¡}o��×¡)CUWg×r�¡}\ÑX56DƳ4̨ç X ˫

õȗ̲˰prz� 3070 ?ɢŵ2X5 

 

3-1-6-2 ƵΏä˞ 

ηćƧ͇ǰǉōȱCUWňś 0.5g \��r08Ƴ4ʀ̙o���ʑDt

��¡rȖD«ťCͪ44�a×¡̋?̹!56DƳ4̨ç X ˫õȗ̲˰

prz� 3070 ?ɢŵ2X5 
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3-1-7� � � X ˫Ŀǐõȗ 

9Standard method for mineral analysis of soil survey samples for 

characterization and classification in NZ soil bureau�P.8ϡ15 DʹW̬;85�

 

3-1-7 ɴɼǢΏ 

� 9ňś#UGÑʁȝωDͅǲőɨ� �õȗɐ�Ǩ́ɿ��� �1992 Ɵ��P.29 D

ʹW̬;85�

 

3-1-8 ɆõĭΏ 

� 9ňśȬɨõȗ ɢŵɐ�P.8ϡ10 D°ɼɐDʹW̬;85�

 

3-2 σƵΜ̼ž 

� ¢ŵΏDňś\ΏWͿƷˑCèY4ŖΊ 5ml \ă"[˚ 600?ɡQ4¢Ǿ

˰(56DƳ4ͿƷõζ0¥ɯOɛ\ǘ[4Ɇ\ă"ͿƷõζ0¥ɯOɛ\ǘ

[X(2 Ŀ˯Wͯ2)560[46,IͻΊČɆ˞ 5ml ]Ɇ\ă" 40ϡ800?ɡ

Q4ȉȱʁ\Ωě2X56DƳ4ͿƷõζ0¥ɯOɛ\ǘ[4Ɇ\ă"ͿƷõ

ζ0¥ɯOɛ\ǘ[X(2 Ŀ˯Wͯ2)5ȲC4jd�Ί~|�b� 10ml ]΍ɶ

Ί~|�b� 1.5ml \ă"ǥǓ0490ϡ1000DɆɗC˰(5.VC4˚ 15

õƳ4˚ 1g D�a}�o��^a|\ă"4Ɇ\èYB%VˉT$Cğƻ.

4X56DƳ4ͿƷõζ0¥ɯOɛ\ǘ[4Ɇ\ă"ͿƷõζ0¥ɯOɛ\ǘ

[X(2 Ŀ˯Wͯ2)5 

� Á¥DǦÑ?ȉȱʁ]Β\Ω 8Ƴ4σƵΜ?̼ž2X5 
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ˍ 4 ˌ ňś͇ǰDˤȚ#UG˶ž 

4-1 ňśD¢̑ʍČŲƾ 

4-1-1� � � pH 

� pHϗH2OϘDɢŵDˤȚ4e�a�× ¥ȎúD˖ňE pH6.3ϡ6.984ĳ¹

DňśE pH7.56 ?«ƾCͮ(4ƚįƒDǧɕ?�Xa|bɋDňś]wd|

aňśE4pH5.3ϡ6.3 ?ƬΊƾ] !ˤȚ%ô85.VC4ƚįƒǧɕDa|

bɋDňśE pHϗH2OϘ] pHϗKCLϘDƔ% 2.47 ]š&(4ĳ¹ňśD pH

ϗH2OϘ] pHϗKCLϘDƔR 2.52 ]š& ,]$V4ňś˕ůCĮʯ.Y[

 8Ɇ˞ae�]_���b�ae�ɰƤ%Å ,]%[$;85 
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�� � �� � �� � �� � �� �

pH(KCl)

pH(H2O)

8�6�! 

�7�6

�5�

�
	
�

.���

4�

�0



   21  
  

4-1-2� � � EC 

ȎúDňś?�Xe�a�× wd|a ¥ȎúDňśE 3YR EC %ʪ

ſʤCÅ(4½DňśUWRĥɩƾŖτDΏ%Š ]˶"VYX5ʂC4e�

a�×ˍ 1 ƉE 219µS4e�a�×ˍ 4 Ɖ 119.6µS4wd|a¥Ɖ 309µS4w

d|a«Ɖ 131.6µS4¥Ȏú 145.6µS ]½DňśUWRÅ ß\ʼ085�
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4-1-3 ��ΊĮĠØǭ 

��ΊĮĠØǭ% 15g/kg Á¥DßCB;8DE4�jd�×w�pDňś9

*?�;856D8Q4�jd�×w�pDňśÁşCE4ɲƊɳDƮοEƄ

B ]ùǲ?&X5ʂC4�px�Dʴ͞ňśE��ΊĮĠØǭ% 1.24g/kg ?

�W4λƚCƃ.Bß\ʼ08,]$V4ɲƊɳʓȓDňś?EB ]̀"X5�
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4-1-4 ·ǡƾέae�] CEC 

ʴ͞ňśD�px�ÁşDé[Dňś?ŖőψĵƤ#UG CEC %Å ß\

ʼ085ʂC4φň]DΡͶ%ǟŵ.YXňśDŖőψĵƤEϗčɘͼDϘǿ

ʹʙDňśͅǲőɨß]ɂͩ0[RλƚCÅ(4100ϖÁ¥Cͽ2XRD%Š

(4ʂC·ǡƾ�k�pb�Cż]? 856D8Q4�px�ÁşDňśE

��×�͗żBňś9]ùǲ?&X5�

CEC CΡ0[R4φň]DΡͶ%ǟŵ.YX˖ň͞DňśE 10�80cmolkg-1

D˒Ń?Å(4,Dʍʓ]0[ 2:1 ōD˖ňΕʁ\ĭP4�X ĖφDƮο

\Ģ*[ X,]%Ǘ+VYX56D«?R4e�a�×ˍ 1 ƉD CEC ß%

85.4cmol/kg ]λƚCÅ$;8DE4̇φCż]? 88Q9]˶"VYX5 

 

 

ŖőψĵƤ] CEC 
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·ǡƾ�k�pb�]·ǡƾf�pb� 
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4-1-5 ˕ōˣǉ 

Ô͇ňśDňƾE4�¡�͞#UG˖ň͞?�;85ĳ¹E˖ň% 89.8ϖD

΍˖ň?�;8%46YEʵˊŷCÚˑ.Y[ 8RD?4ĳ¹ňśD˖ň\

ŖČ~|�b�?ɉȾ.446Y\ŅQ8RD?�;88Q9]˶"VYX5

N84e�a�×ˍ¤ƉE˖ň% 34.8ϖDͨ˖ň?�;85¢Ǵ4�px�D

ňśEʴ% 86.5ϖ?˖ň% 0ϖDʴ͞ňś?�W46D½é[DňśE�¡�

͞?�;85<NW4˖ň͞ �¡�͞DňśEφňDʂƾ]¢̏2X%4�

px�Dʴ͞ňśEφňDʂƾ]¢̏0B$;85�

�

�

�

 

 

�
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���

�	�
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4-1-6 ̨ç X ˫ 


���)��� � � laΊĭȉʉ�

� ADňśRlaΊ\Š(ĭ]? 85�

�

�
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���)��� � � ʋF]ɂ�

� ʋF]ɂE 2ϡ5 DΠCõƗ0λƚCÅ ,]$V4p_�z`xjBla

Ί_��~͞Dňś]õτ.Y85ϗ2 Á¥EυČʏǉʁ%laΊ_��~͞?4

1ϡ2 ElaΊ_��~�_��~͞?�X5Ϙ�

�

�

�


���)�	� � � ΊČf�pb� ΊČ�k�pb�Dĭȉʉ�

� ΊČf�pb�EƚįƒǧɕDa|bɋ#UGĳ¹ňś?E 0.43ϡ0.67ϖ

]ƄB(4ΊČ�k�pb�EȎúDňś? 0.33ϡ1.03ϖ]ʪſʤCƄB ,

]%ʂƶʤ?�;85�
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���)�
� � � Ζ µΓDĭȉʉ�

¥ȎúD˖ň?EΖDĭȉʉ% 18.9ϖ]Ì(4�jd�×Dˍ¢Ɖ?EµΓ

Dĭȉʉ% 28.7ϖ]Ì ,]%[$;856D½DňśDΠ?E4Ζĭȉʉ]

µΓĭȉʉCš&B; E͋QVYB$;85�

�
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4-1-7 X ˫Ŀǐõȗ 

�px�Eʴ͞ňś?�X8Q4˖ň%K]]AʥɸCͮ(4�jd�×Á

şDňśEé[ˤȂƾ˖ň\ĭ]? 85ƚįʖa|bɋDňś\f�b�ò

ʍ04õȗ\̬;8%ʨˋ;8�¡jEʌY346Y\ 5500?ɼ08ƳCõ

ȗ2X] 10.21?Η̽B�¡j%ʌY8560[4ƚįʖa|bɋDňś\�

k�pb�òʍ0õȗ2X] �(��1?ƃ.B�¡j%ʏ146Y\k�t�¡

�òʍ08RD\õȗ2X]4�
�
1CΗ̽B�¡j%ʌY856D8Q4ƚ

įʖa|bɋDňśE�����~a|%¬ǉõ9]˶"VYX5�

¢Ǵ4wd|a#UGe�a�×4¥Ȏú4ĳ¹ňśD˖ňʗõEˤȂČƤ

DÌ a×a|%¬ǉõDĥ̀ƾ%Å 5B5BV4ƚįʖa|bɋDňś]

īȫCõȗ08ˤȚ4ADòʍ\̬;[R 9.0ϡ10.01�8WC˭T$B�¡

j%ʏ18$V?�X5�
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4-1-8 ɴɼǢΏ 

� e�a�×Dˍ �Ɖ]ˍ 3 Ɖ ˍ 4 Ɖ4�jd�×D¥ƉDɴɼǢΏ%46

Y7Y 25.98ϖ] 30.41ϖ 16.73ϖ414.53ϡ18.44ϖ?Å$;8DE4,YV

DƉDňś%̇ȣCż]? 88Q?�X56D½D͇ǰEˤĪɆCUXRD

9]̀"X5�
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4-2� � σƵΜ̼ž 

� ňś͇ǰ\σƵΜ̼ž08],Z4Ȏúʖe�a�×DňśDˍ 3 Ɖ]ˍ 4

Ɖ4wd|aňśD¥Ɖ460[4ĳ¹DňśCEŠ(Dʋ̦Čʳ%̺VY85

6D½4 (<$Dňś$VRʋ̦Čʳ\̺<*8%46DǭEƄB$;85

N84ʋ̦Čʳ]]RCŠǭD�×�|e�¡�ϗȣʁlaΊÎϘRȥô.Y

85¢Ǵ4Ȏúʖwd|aDňśD¦Ɖ4Ϋúʖ�jd�×w�pDˍ 3 Ɖ$

Vˍ 5 ƉDňś4͢ŻʖD�px�Dňś4ƚįʖDa|bɋDňś$VE4

ʋ̦Čʳ%ȥô.YB$;85�

�
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4-3 ĩňśDʂƶ 

Ȏúʖe�a�×Dňś 

� ADƉDňśR pH6.3~6.98 ]«ƾCͮ ß\ʼ04��ΊĮĠØǭE

5.74~10.9g/kg ?�;88Q4ADƉDňśRƳȋȅǳ©Á℃DɲƊɳDƮο

\Ģ*[ B ]˶"VYX5ă"[4CEC ]ŖőψĵƤ%Å ß\ʼ04·

ǡƾŖőCżO4ʂCˍ 1 Ɖ]ˍ 3 ƉE·ǡƾf�pb� ·ǡƾ�k�pb

�Cż]? X,]%ʂƶʤ?�;85ňƾE�¡�͞?�W4˖ňΕʁEa

×a|?�Xĥ̀ƾ%Å ] !,]Rêʹ0[ 850$04ˍ 1 Ɖ]ˍ 3

ƉDň̓E̶̓?̇ȣ\ĭ]? 8%4ˍ 2 Ɖ]ˍ 4 ƉDň̓Eϕʢ̓]ɳ̶

̓?̇ȣ\ĭ]? B$;8] !; %�W4ˍ 3 Ɖ]ˍ 4 ƉDňśCE4

ʋ̦Čʳ%ŠΏCŰŉ085,YVD,]$V4φň]0[Dûʑ%ǟŵ.Y

XDE4ˍ 2 Ɖ$Vˍ 4 ƉDňś?�;85 

� B#4,D͐ǯ?9ɲƊɳ�]EƳȋȅǳ©ϗ˚ 135 ƟϘÁ℃DɲƊɳ\ʼ

2,]]2X5λƚCĤ ɲƊɳEυČTɆ«ŒˈDˤȚ4øȋDɲƊɳDƾ

͞\Ŧ 4ˤȂƾ˖ňCż]9ňśCŞČ0[ XŔĪ%�X$V?�X5 

 

Ȏúʖwd|aDňś 

ADƉDňśR pH5.12~6.4 ?«ƾCͮ(4��ΊĮĠØǭE 5.45~8.1g/kg

?�;88Q4ɲƊɳDƮο\Ģ*[ B ]˶"VYX5ă"[4CEC ]Ŗ

őψĵƤ%Å ß\ʼ04·ǡƾŖőCżO4ʂC¥ƉE·ǡƾf�pb� 

·ǡƾ~|�b�Cż]? X,]%ʂƶʤ?�;85ňƾE�¡�͞?�W4

˖ňΕʁEa×a|?�Xĥ̀ƾ%Å$;85.VC4ADƉRň̓Eʢ̓?

̇ȣ\ĭ]? B$;8%4¥ƉDňśDOʋ̦Čʳ%ŠΏC̺VY85 

� ,DU!C4é[DƉ%φň]0[ûʑĥ̀9]Ƽ[YX5 
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¥ȎúûúƒɎ Dňś 

¥ȎúûúƒɎ DňśD pH ßE pH6.69 ]«ƾCͮ(4��ΊĮĠØǭ

E 9.4g/kg ?�;88Q4ɲƊɳDƮο\Ģ*[ B ]˶"VYX5ă"[4

CEC ]ŖőψĵƤ%Å ß\ʼ04·ǡƾŖőCż]? X,]%ʂƶʤ?�

;85ň̓Eʢ̓?4ňƾE�¡�͞?�W4˖ňΕʁEa×a|?�Xĥ̀

ƾ%Å$;85 

� ,DU!C4¥ȎúûúƒɎ DňśRφň]0[ûʑ.Y[ 8ĥ̀ƾ%

�X5 

 

Ϋúʖ�jd�×w�pͣDňś 

� ADƉDňśR pH5.94~6.6 ]«ƾCͮ ß\ʼ04ˍ 5 ƉD��ΊĮĠØ

ǭE 10.5g/kg ?�;8%4½DƉDňśE 15.72~21.9g/kg ?�;88Q4ɲ

ƊɳDƮο\Ģ*[ X]Ƽ[YX5ă"[4CEC ]ŖőψĵƤ%Å ß\ʼ

08%4·ǡƾŖőE®0(4ʂCˍ 2 Ɖ]ˍ 3 Ɖ4ˍ 4 ƉE·ǡƾf�pb

� ·ǡƾ�k�pb�f�b�ż]? B$;8,]%ʂƶʤ?�;85ň

ƾE�¡�͞?�W4˖ňΕʁEλȂ͞?�;85N84ˍ 1 Ɖ]ˍ 2 ƉDň

̓Eȃ̶̓?̇ȣ\ĭ]? 8%4ˍ 3 Ɖ]ˍ 4 Ɖ4ˍ 5 ƉDň̓Eϕ̶̓?

�W4̇ȣ\ĭ]? B ] !; %�;85 

� ĐĉčΆCEδΤŽ aϗMe-aϘ4δΤŽ cϗMe-cϘ4ɹú lϗSipf-lϘBAD℃

ɳ%ʺ͋.Y[ X,]$V4ɲƊɳDƾ͞\Ƭ(Ǖ;8ňś?�X]˶"V

Y85N84φň]0[DûʑDĥ̀ƾEÌ ]˶"VYX5 
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͢Żʖ�px�Dňś 

� ,DňśE pH6.93 ]«ƾCͮ ß?4��ΊĮĠØǭE 1.24g/kg ?�;

85N84CEC ]ŖőψĵƤ%Ì ß\ʼ04·ǡƾŖőC®0 ,]%ʂƶ

ʤ?�;85ň̓Eɜ˛̓?4ňƾEʴ͞?�;85,DňśEƑˈƾDňś

?�W4υČ]ňśČ%�NWͷ̬0[ B �nu�?�;85˕Ʊ%˖ň

͞?B ,]$V4φň]0[Dûʑĥ̀ƾEÌ ]˶"VY850$04ä

˞ˣǉEȎúDe�a�×ňś]τÊ0[ 8,]$V4,DňśD˖ňČ%

ͷ̬08ŔĪ4φň]0[Dƾ͞\Ǖ<ĥ̀ƾ%�X5 

� ,DU!C4͢Żʖ�px�DňśEφňDʂƾ]¢̏0[ B$;85 

 

ƚįʖƚįƒa|bɋDňś 

ADƉDňśDpHßRpH5.34~6.34?4��ΊĮĠØǭE10.18~11.44g/kg

?�;88Q4ɲƊɳDƮο\Ģ*[ B ]˶"VYX5ă"[4CEC ]Ŗ

őψĵƤ%Å ß\ʼ04·ǡƾŖőCż]? 8%4Ɇμ$V 150cm Dňś

?E·ǡƾf�b�C®0 ,]%[$;85ADňśRňƾE�¡�͞?�

W4˖ňΕʁE�����~a|?�Xĥ̀ƾ%Å$;85.VC4ADƉR

ň̓Eɳʢ̓?̇ȣ\ĭ]? B$;85 

� ,DU!C4é[DƉDňśCφň]0[Dûʑĥ̀ƾ%ǟŵ.Y85 
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ĳ¹Dňś 

,DňśD pH ßE pH7.56 ?ƫ_�f�ƾ?�;8%4,DňśE˖ňʗ

õDO\õζ08RD?�X8Q4õζǦÑDƮο%�X$R0YB 5��

ΊĮĠØǭE 14.64g/kg ?�;88Q4ɲƊɳDƮο\Ģ*[ B ]˶"V

YX5ă"[4CEC ]ŖőψĵƤ%Å ß\ʼ04·ǡƾŖőCżO4ʂC·

ǡƾ~|�b�Cż]? X,]%ʂƶʤ?�;858904,DU!BÅ 

~|�b�ĭΏR4˖ňʗõDήCʑ 8ŖČ~|�b�DƮο%�X]˶"

VYX5ňƾE΍˖ň͞?�W4˖ňΕʁEa×a|?�Xĥ̀ƾ%Å 5.

VC4ň̓Eʢ̓?̇ȣ\ĭ]?#V34ňś$Vʋ̦Čʳ%ŠΏC̺VY85 

� ,DU!C4ĳ¹DňśR˖ňΕʁDˇτ]ňƾ$V4φň]0[ûʑĥ̀

9]˶"VY85 

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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ˍ 5 ˌ� � � ̸˚ 

 

φňDǣφ Geophagia E¹ΠCΦV3ɸ̄ȤćʁϗÓ"F��sBAϘ4ɾ

̧τϗf�Ϙ4ϐτ4ĸ¯τ4θΞτC[8;[ƛơ(ʲVY8ǣφ̬ć?�X5

N84¹ΠCUXφňDȹĦE©ʘʤCRĤ(4ĩǽÀC[8;[©ʘĩŊC

φňD˴ǅ%Űŉ0[ 85�

ǷȎ?R4$<[_a�ɄǶ%ňś\φJ[ 8,]%4ĤŊńC�XŊĬ

T˙̬ǯ4ǯʇTɄΠÈǍCȻ.Y[ X5 

0$04ǷȎ?EK]]AφňDʵˊ%.Y[ B ,]4φňDǋŉŊC

# [RλƚCȄǻBǁœ0$Ȼ;[ B ,]%ʌʃ?�X56D8Q4Ȏ

ʵˊ?E$<[φň%ʐô08]ÈǍ.Y[ XčɘͼDĩŊɷϗĐĉ#UG

˧͠ŊǴϘC# [4_a�͌?φňCΡ2XŊɷ\ǝ˟046DŊɷ?φň

V0&ňś\ǜġ0856DƳ4ǜġ08ňśDőȎʤʁʍϢČŲƾ\ǹV$C

04ADU!Bʂƾ\Ǖ:4.VCEφňDʂƾ]¢̏2XD$] !,]\

ǹV$C2X,]\ʨʤ]0ʵˊ\̬;852B[:4ňśD pH EC4��

ΊĮĠØǭ4CEC4·ǡƾέae�4¬̸ä˞ ƵΏä˞4ňś˕Ʊˣǉ4˖

ňΕʁDˇτ\õȗ04σƵΜ̼ž\̬;85 

6DˤȚ4Ȏúňś]ƚį ĳ¹DňśDʂƾ%4φňDʂƾ]0[ʱʫ0

B ,]%ǹV$]B;85ǜġ0õȗ08Š(DňśE4ɲƊɳňśDʂƾ

C®0(4�¡�͞�X E˖ň͞?�W4·ǡƾŖőCżO4ʢ̓T̓͟B

ADʂƶʤB̓\0[ 85�jd�×ÁşDňśEé[ˤȂƾ˖ň\ĭO4

ƚįʖa|bɋDňś?E�����~a|%¬ǉõ?46D½Dňś?Eˤ

ȂƾDÌ a×a|%˖ňD¬ǉõ?�;85N84Š(DňśCʋ̦Čʳ%

ĭNY[#W4Ȏúʖe�a�×Dˍ 	 Ɖ]ˍ 
 Ɖ4wd|a¥Ɖ#UGĳ¹

DňśEʋ̦ň?�;85�
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ºĿDʵˊ\ʹ0[4φňE͜΍BǯČ΃ʐ?�X8Q4čɘͼCȻXφň

\Úé04φňDǂ˳C< [ǹV$C2XƸ̸%�X]ǃ1856D8QC

E4ºƳRčɘͼDφň\ʵˊ04ʌŉEK]]AʵˊD.Y[ B φňD

ʐôŊɷT6DûʑǴɐ ʨʤ\ǹV$C04ňśDǕ<˞ȁV0 ʂƾTň

ś%¹ΠC¨"XƮοCɒʨ2J&9]˶"X5ʂC4ňśDͬȦTďʠõΎ

C#*XƯĀ\̺<Qʩ04ňśD΍̸ƾ\í͓͋2X,]%šö9Z!56

0[4ňśD΍̸ƾCɅ¾&4PTOCňś\m�j�¡|?ŎQ[0N[B

 ,]T4ȍ˸ŊTͬ˸Ŋ\ĭQ͜΍Bňś͝ɧ\Úé2X,]%Ƹ̸?�X5�
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͒ͫ 

ȎʵˊE4ƙơʚʐšŲʚʐŲΆˏȌɬǬǙDƴǖƂDR]C̬[Y8RD

?�X5Ȏ͐ǯ\ˢ"XC�8W4ɃDǇöBXƴǖƂ]ƴȞ΢DąCſ0[4

Ʒ$Vƴʽʔ0¥+N25N84ȎʵˊD͸̬C�8W4ȉʦBXʼĹTĄ̀

\0[(9. N08ƌǌͶĪšŲšŲΧͶĪͬŲʵˊˁėŜ͎˅ 2 Ɵ Ian A. 

Navarrete ɃCɝ(ǃ͒̏0N25 

60[4͜΍B͇ǰTǁœ\ǠÔ0[(9. N08ȎúͬȦĔīˣĪˣĪ

Ξʒ«ǫ̬Ƀ4ȎúʖC#ÍN DÅÜǹαɃ4ɇȎ΍ÛɃ4ɱ̥˒ůɃ4ƙ

ơƖ·ňĦŹ´¥ƀɃ]ȏƜƖDǸʒņçɃ4Ȏúʖ?-ĔĂ 89 8ͬȦ

˷DǴ6Cę(ƴʽʔ0¥+N25 
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¹Dʏɚϙpp.76ϙĐȨ΂(2007)�

��� ̛ ΎżŤϛĐĉD̍ɹ\ȷ(�Ǩ́ɿ-ϙĐĉD̍ɹĦʵˊÇϙp.96~111ϙ

čɘͼšŲńȆ÷̬ÇϙȏƜ(2000)�

	�� ŊńDυȀ� ˍ 2 ͈9ĻňD͕�

(http://www5a.biglobe.ne.jp/~kaempfer/map-hanashi/tietoi.htm)�

	�� ĉɀq�¡~�� Ϋú �jd�×w�p� _a�D¢šĊĂDĦͣ

(http://www.tokachi.co.jp/kachi/jour/01.tokachi/5.html)�

	�� ĐĉɀǷǳ˹� ˍ 1 Ά9Οǔˬ�º©˙DĐĉE¡

(http://www.tokachi.co.jp/kachi/hensyu/08.html)�

		� 11a� ȢșDň\ǚC�ňśDʍŲʤƾ͞8

ϗhttp://www2u.biglobe.ne.jp/~gln/31/3111a.htm)�

	
� m¡for͑ņD¹6�

ϗhttp://pws.prserv.net/metha/caucasus.htmϘ�
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	�� Rising costs force Haiti’s poor to resort to dirt as food

ϗhttp://www.haiti-info.com/spip.php?article4495Ϙ�
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