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長井市における幸福度・地域活動参加に関する調査結果�
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地域集積性希少疾患の医療開発モデル�
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noQTR=SU>PQU�R=�}çS��o=xySH��z/N�RST�$C9-.
/�jQTY�%V�So�z	\/�¹So4��RST 296��Y��z�	\/ª÷S
o4

� "]�Z[ 1),2)�-.�Ù�Z)�%]^(QTR=SU�)*÷´=�ËÌÜRSTqr
á�] `qrsJ-wUV�z±|s��µÖ/¹o4

���希少疾患の解析に適応可能な空間疫学手法の開発�
� {T1/�!ov%�p|"T1���/2j(ov�T1çÇ~@þfH�%"(f�
}2T1çÇ~@þ�3(R software1W flexscan softwere

2��{T1/�!ov�çÇ~
@þf�i�I�m�2��( !%"yTj(4Ýo�QGIS3Rjyo graphic information 

system (GIS)/~!�R���(�i�?Ä�,|m�
S������J%RyT{e
��"��/�!ùúfa)XnTj(4�
� ����� R] ` flexscan/
2STQTY�%×2;<"��/ÃoSo4����/
�2So÷´·¸�mn��>t 2H/Ð'4Ýo�R /
2'(�R��JK/�����
me�So��mn/�!��mmnSo4>���!�/Í 1%Ð'H4z�ÃoSo���
������g�%ToÍ ��3(4
� Kohno K. Narimatsu H. et al, Applying spatial epidemiology for hematological disease 

(submitting) 

�� 平成２５年以降の研究計画�
�®«è��%������/+0ST��*�%�»"Y��b×;<")*÷´=YU%
òjT�U,mX���C/.Ð'(4
1) {e����/�2So�i�;t�)Ãù] `Y�ù���mn
2) �z�-.¢/2joùúØø��¹] `�éêf��¹
3) DNAmn�;<=�ËÌ

�� 研究グループ、成果の発表その他�
����������	����'RST�qrá�J��QJK���d�t\�����
��	�°È���+0So4
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地域における個別化医療モデルの確立�

平成 ��年度� 研究実施報告書�
�

������	� 
��������s�
qrá�á�VJ�#��\QJK��LM�

N��� � ®� O� � ¾� ��
�
１� 研究の背景�
>�]�"xnTj(×Ø[ª�+0��W×Øq�"ñ�E��vVno·�%��]�
"yT]��q��·�W�q����÷E!��3(4S�S�Ài�Wd;��&Ì)�
W��)�"ñ��n8n�)*�>·W�ÒÄ¸GÒC�Þ"yT]��)*ù%$¸GÆ
ÒO'(ç)fvXnTj(4Ù)*@A~|A¸96Ü/BCSTj�Z�m <�92��
��3����Rj!)*%Þxßo×Ø[ª�3���U�� <�Wq����ÍJfj
À�3(4����z����ÍJ%Í^o��/�!4;Q�%���nÝ�qrá�J�
�f5£@���Rj!H��)*��»RJK�@G/·%�ØRYUo��&\=/-,
(ov���/+0ST�o.��%]jT�.��RmklS"fV� ����"q��
�/Ý¡'ov�ïð!�6/�®S�+�'(4

�� 研究計画�
��� 現状の検討�
��]�"yTj(.���×Øq��>·RST�p�×[��� ��´µ�tuz�
b3D^tuz�����aA�¾ H�z� 3 çG@}%�^T×Øq�/+0STj(4
tÞRST�L´µ�tuzc��QJ.�UVÆ±�ø�% (u�²��Mb3D^tu
N�zc��×Ø*+bg×�DÆ±�ø�D�?Æ±�ø�% �ºùtu�Q����a
A�¾ H�zc�×Ø*+bg×�DÆ±�ø�D�?Æ±�ø�% (ºù�³/+0S
Tj(4q��N�R"(FG��p�×[·�>÷E·�H%���L�BMI�Q��QT
Ë."ñ�¹Ï ��ªS 3çG@}%�^×Øq�/+0STj(4S�S�q��N�R
"(FG�b�"��4Ýo��n8nN�ù%�q�fH�"��cb�"q�f�0Tj
(��Ç�"®õf�xnTj"j4
�® 23��+0Ù)*p=/��So�øe���Ü7�-.�5`�® 17��+0ÙÛ
�-.>�aA�|}~@�H��� ��@G�n/]�"!4Ýo��® 23 ��+0
p�×[�Ë.���Vm�n/]�"!�R��L.�����×Ø·,] `�aA��
>·/3�V�%S�����/mn'(�R% �M×Ø�e] `JKf�'(�R%
 �Y� <��f.j!C@ï/ ¡'(4

��� 介入方法の策定�
� Ùq�fH�"��cb�"q�Ü/]�"!ov�1)���/mR%���/p=[%!
C@ïCS��n8n�!C@ï%�b"���/��'(4���] `tuWõK�
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��Ë�=/Ð'ov�®õ#$�3(,}qÑÒ}�����.��f"n�%+0;<"
��/.���:zzRËÌS��'(4

��� 介入（プログラムの実施）�
2) ���So�ïð!�6/+0'(4®õ/�!ov%�)*W0�/�Rò�8�R
jT��/'(r�¸G@�}�ÆÒ7@A�}�5}�ð@C�>Nô+Ê�N�R"(!
C@ïH/]��R"ñRjyoÉÊËÌ/+0;<"��Ò}R'(4Ýo�ïð!�6+
0%zoyT�&=¬�z±�./©(�RR'(4

��� 結果の検討�
3)���So,}qÑÒ}�%ò��5}�ð@C�R��%]jTÉÊËÌ/]�"!4
®õ�RST�Ë.��W¹Ï��aA�%¾ f3yo��ïð!�6/+0So)ÃR�
��q�/+0So)ÃR�¿Cf3yo��Ýo�ïð!�6/+0So5¸����%Ý
Þyom��3yo��"ñf?�Xn(4

��� モデルの構築�
1)�4)�ïðñ¸/['S����³)*�×2;<"��C/[''(4

��平成 ��年度の研究成果�
��� 基礎データの解析�
� Ý²�·��@GRST.�����×Ø·,] `�aA��>·/3�V�%'(�R
fH�%"(4��ov%��>���aA��·¸] `��Ë.�@G/��©HRR
m%��ò�»"�Ø/Ý�0T÷Q�%�¹'(�RfH��3(4�® 24 ��RST�
X»���® 16û18��+0Ù)*p=/��So�øe���Ü!�-.��® 23��+
0Ù)*p=/��So�øe���Ü7�-.�5`�® 17 ��+0ÙÛ�-.>�a
A�|}~@�HÜ��® 23 ��+0p�×[�Ë.���mn/+0So4mn�����
/t 1%Ð'4mn% �XV�%"yo�R�n�V��¡Xnob�����3(4
������ ÷Q�%�e¡Í�3(4p%/=%�ef�Vno4
.�÷Q��0Tj(��f��÷Q��0Tj(����{R°%�e'(��4/=f�
eSTj(±��Ë¢fH��3(4
�BMI §=%£ä¡Í�/j÷¤f�RvVno4BMIR���&=�p%ÖvVn"�y
o4
�HbA1c .j÷¤fw�'(4.j÷¤%òjT$ð�@����oV���bR�&=�
ÖvVn"�yo4
�nV���fb�"JKÄÅð@/Z^Tj(��ÍÖfH��3(4XV%��m.j�
%òjT�7� <f���3(4
�Q¥� 	j§=f�j4¦QõKfH�47� <%ò"Û(H�f3(4
�Q� �áQ� 160mmHg�Z��"�§¨�f.j�Ò�¸r���fw�So4
LDL30 �Z�Q� 25 �Z.�"yo÷¤/ÍÖSof����oV��$ð�@"ñR�
&=�p%ÖvVn"�yo4
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�|�:ÑÂrÁ} /=RÉ,§=�|�:ÑÂrÁ}>©ª�k�V�«Xn(�«o
¬�3H¹Ïf.j4/=�-!ft©ª®£äf��yo4
�¯° ¯°Ãx�¬%òjT4/§�¯°%jo(H�f±!;<=fÐ+Xno4²°�
I%&ST�/§ù%]�"!H�f3(4¯°/'(��éê%¯°zfjo2Þf�j4
)*ù���aA�W��Ë.�@G%�XV�"pÌ�ÖvVn"�yo4
� Ýo�Z[�mn/]�"yo���¦QW�QRjyo³QBî�S��%òjT-Sj
ÈÝf¹Vno4��%ToÍ ��3(4
Kohno K, Narimatsu H, et al. Management of erythropoiesis: cross-sectional study of the 

relationships between erythropoiesis and nutrition, physical features, and adiponectin in 3519 

Japanese people� (submitting) 

���今後の介入研究へつなげる工程表の提案�
� �® 24��+0So�@Gmn%´j����b�fXV�%"yo4
D� JK+���º�"¥��ov%�JK��@G/
2SoJK©1��mnfHµ�3
(�R4

D��ø-.�¶�ò��@G�3��>�ñ� !"ã�a%"yTj(��ÍÖfH��
3(�R4

D�P%�@G�n/]�"yo���Ù)*p=/��So�øe���ÜÈíz��@G�
3��×Ø%&ô�3(·f�jR�Vn(4�÷Q�·¸/ÎÏ'(%�á=>"-.
fH��3(4

� �nV�b�/mê'(ov%b�"�/Ão'(Ý��%�Í/�®So4>t 2H

�� 平成 ��年度以降の予定�
� �® 24��%XV�%"yo��%�Í%·%���® 25���>���aA�] `�
�Ë.�@G/ ��»"�Ø/Ý�0T÷Q�%�¹'(4>t 2: .��%]^(¸b <
JK�ÍJ>Z���øD�aA�-.H��® 24��� qrá�] `.��z±|s�µ
ÖH3xßT�JK�	\m�¹'(�R% �.����×Ø·,] `�aA��>·/
ÎÏS�J��] `JK©1�%���"�%ò"Û(·��@GR'(4
� �® 26���¹%�Ýo�nV��@G/mR%���C/�®'( ��3(4
� ���fº»XnT����p%d;)*%b×;<"� <JK���CfBCXn(�
R% ����o�)*%$¸GÆÒOXno <JK��C/o;'(�Rf����nf�
²��p%d;)��� <JK�op%��'(4
��
�� その他��

����!����\��pù©�Ù�f�ºùCJK�+>%Í^o-SjJ��I�p
Ã� �¼665£@�J��Iïð!�6�+0�Ü�l��G��»R-.�nW.Ñ/
�!A}rG}rab] `.���V�|[��R°È�+0So4�
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現代農山村における地域運営システムの課題�

－東北創生研究所モデル市町村を事例として－�

（中間報告）

�������	
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�� はじめに�
� ���� �!"#$%&'()'*+,-./0123456789:;:<=
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� ¥�"#�p 24n 10� 1|��� Óû��$%!" 32,882$#��ø" 10,708

�!h9E$%"#�� 22 n� 42,550 $Yhu6��&'1P¯BD9E�ø6i
DBj#�p 17 n� 10,956 �Yhu6��&'1"��BD9E¬��" 24.095

�	¤������1h]�# Óûì�n�	�p 23 n��R���Ò��!1Ò
��S6a9R#��2. 2,460ha#Ö×.. 16,943ha#́ ��o��´�. 411ha#
C�. 661ha#�2. 763ha#��Ñ. 2,857haR=UBD9EËk#Ö×���t#
x�×. 11,770 ha!¬Ö×��� 69.47%#ý�×. 5,173ha! 30.53%Y��BD
9E��2�t#Ä5�2��" 1,872ha#��tq. 1,038ha#�. 268ha#Á 
¡. 566ha!h9E¢6#¥�"#£¤}6¥#}�}6L#¦§¨��Á 2�6
=UBD9E
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�
���� 上山市の人口�
� ��$%�Ü�ST"#Ý�1�R\]!h9E$%"#�� 22n� 42,550

$Yhu6��&'1P¯#�� 40n6" 4Þ$YßUB 38,679$R=]#�p 24

n 10� 1|��� Óû��$%! 32,882$R=UBD9E�ø"#�p 17n�
10,956�Yhu6&'àá6â�B\]#�p 24n 10� 1|��� Óû��$%
!" 10,653�R=UBD9E

��1� ����	
�������
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� 	
 ��� �� � � � � � � � � � � � � � �
��9� 29,940 5,099 �� !"#$%&
��14� 32,072 5,263 �� !"#$%&
'(5� 33,706 5,450 �� !"#$%&
'(10� 34,499 5,586 �� !"#$%&
'(15� 35,437 5,739 �� !"#$%&
'(22� 42,550 7,300 �� !"#$%&�	
)�*�
'(25� 42,209 7,175 �� !"#$%&
'(30� 41,848 7,373 �� !"#$%&
'(35� 40,383 7,690 �� !"#$%&
'(40� 38,679 8,083 �� !"#$%&
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$%&'"#Ê�Rj/WR��HG9E�p 18n 3�� Óû�ãä$%��6
aGs#�p 42n	2030n�6" 27,962$#�p 62n	2050n�6" 16,726$
6=9RåæVGBD9Eh÷���!"#�p 25n 3��Rý0
�®ç�$%g
?���S�ãä$%��.h9E¥��6a9R#�p 27n	2015n�6" 31,583

$#�p 32n	2020n�6" 29,380$#�p 37n	2025n�6" 27,177$#�
p 42n	2030n�6" 25,027$#�p 47n	2035n�6" 22,923$#�p 52

n	2040n�6" 20,846$6=9RåæVGBD9E
ãä$%��6iDB"#è�Ë!6�p 20n 12��Rý0
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'(45� 38,357 8,725 �� !"#$%&
'(50� 37,858 9,099 �� !"#$%&
'(55� 38,533 9,520 �� !"#$%&
'(60� 38,822 9,770 �� !"#$%&
+,2� 38,237 9,946 �� !"#$%&
+,7� 38,047 10,424 �� !"#$%&
+,12� 36,886 10,688 �� !"#$%&
+,17� 36,013 10,956 �� !"#$%&���)�*�
+,22� 33,847 10,751 �� !"#$%&
+,23� 33,408 10,708 10-1./0�1�23�	
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+,47�
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�2040�� 20,846 �� ��25�3����	
������������������
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�� ��9���	
22��������������������	
23���	
24��
������ !"#$%&'(�)�*+,�����	
27���	
52���
-./���0	
25�31�234567$%89:;<=>$%?@����	
27

���	
47���A./���0	
20�121�234567$%89:;<=>$
%?@����	
42���	
62�B./���0	
18�31!"#=>$%?@
����



27

�

��2� �����9:	
���
����	�

�� � ; ��17�
10�1���

��18�
10�1���

��19�
10�1���

��20�
10�1���

��21�
10�1���

��22�
10�1���

��23�
10�1���

��24�
10�1���

�
<
	



0�4 1,241 1,198 1,137 1,071 1,052 1,012 991 956

5�9 1,515 1,437 1,362 1,322 1,265 1,266 1,230 1,204

10�14 1,694 1,671 1,646 1,612 1,550 1,498 1,422 1,355

=8 4,450 4,306 4,145 4,005 3,867 3,776 3,643 3,515
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15@19 1,820 1,843 1,826 1,805 1,708 1,540 1,597 1,622

20�24 1,499 1,446 1,336 1,328 1,309 1,252 1,148 1,040

25�29 1,788 1,667 1,579 1,450 1,407 1,495 1,488 1,369

30�34 1,866 1,874 1,785 1,779 1,682 1,659 1,567 1,549

35�39 1,790 1,783 1,811 1,797 1,795 1,791 1,823 1,782

40�44 1,973 1,853 1,863 1,818 1,839 1,794 1,782 1,776

45�49 2,346 2,259 2,164 2,107 2,014 1,949 1,837 1,849

50�54 2,847 2,697 2,603 2,440 2,371 2,317 2,216 2,106

55�59 2,955 3,247 3,183 3,135 2,964 2,753 2,613 2,522

60�64 2,422 2,257 2,361 2,497 2,653 2,905 3,203 3,140

=8 21,306 20,926 20,511 20,156 19,742 19,455 19,274 18,755
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65�69 2,472 2,413 2,431 2,372 2,420 2,321 2,168 2,266

70�74 2,536 2,498 2,455 2,454 2,378 2,292 2,235 2,233

75�79 2,400 2,451 2,426 2,349 2,311 2,259 2,220 2,171

80�84 1,618 1,728 1,833 1,972 1,985 2,013 2,050 2,019

85�89 774 830 900 954 1,083 1,140 1,213 1,300

90� 456 468 483 521 533 575 600 618

75���� 5,248 5,477 5,642 5,796 5,912 5,987 6,083 6,108

=8 10,256 10,388 10,528 10,622 10,710 10,600 10,486 10,607

�9BC 1 1 1 1 1 5 5 5

D� � 8 36,013 35,621 35,185 34,784 34,320 33,836 33,408 32,882
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���� 金瓶地区の概要
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6À.h9E$%2!"#G�#(Z�6¶1BDk.#�� 32n 3� 21|6
� �6°±VGÊ|6µUBD9E

���� 金瓶地区の人口
$%2!�$%R�ø��Ü()ãä$%��"Ý�3�R\]!h9E¥Ýa]#

$%"�� 60n� 1,289$.h+!h]#���"&'YP¯�p 17n"�$Yß
] 997$6=UkE���j&'6��.ÉfH��p 24n6" 916$6=UB
D9E��ø"#�p 14n� 399�.h+!h]#���"&'1P¯�p 24n"
290�6=UBD9E�p 15nfH�p 16n6$%! 95$#��ø! 71�&'1
BD9.#F���"�p 15n 11�YjUB$%2!6hUk� ��£.��V
G��¨7�.â�1kk�!h9E
� �p 25n 3��Rý0
�®ç�$%g?���S�ãä$%��()�� 18n
3�� Óûãä$%��fH#$%2!�ãä$%��Y��9R#�p 27n	2015

n�" 877$#�p 37n	2025n�" 754$#�p 47n	2035n�" 638$#�
p 52n	2040n�" 578$#�p 62n	2050n�" 464$6=9RåæVG9E

Ý�3� � �$%2!�$%()��ø��Ü
	�;�$���

� E � 	
 ��� �� � � � � � � � � � �
'(40� 475 538 1013 10-1.�� !"#$%&
'(41� 484 541 1025 213 6-27./0�FGHIJK$%&
'(42� 488 553 1041 223 9-1./0�FGHIJK$%&
'(43� 495 564 1059 232 9-1./0�FGHIJK$%&
'(44� 514 566 1080 243 9-1./0�FGHIJK$%&
'(45� 517 584 1101 250 9-15./0�FGHIJK$%&
'(46� 519 589 1108 253 9-1./0�FGHIJK$%&
'(47� 554 585 1139 277 9-1./0�FGHIJK$%&
'(48� 546 559 1105 273 9-1./0�FGHIJK$%&
'(49� 585 583 1168 305 10-1./0�FGHIJK$%&
'(50� 619 579 1198 289 10-1.�� !"#$%&
'(51� 594 595 1189 324 8-1./0�FGHIJK$%&
'(52� 621 614 1235 339 2-28./0�FGHIJK$%&
'(53� 643 625 1268 356 9-30./0�FGHIJK$%&
'(54� 637 621 1258 347 10-1./0�FGHIJK$%&
'(55� 637 616 1253 352 9-30./0�FGHIJK$%&
'(56� 638 615 1253 340 9-30./0�FGHIJK$%&
'(57� 639 615 1254 343 9-30./0�FGHIJK$%&
'(58� 644 608 1252 345 9-30./0�FGHIJK$%&
'(59� 650 606 1256 348 9-30./0�FGHIJK$%&
'(60� 690 599 1289 351 10-1.�� !"#$%&
'(61� 649 605 1254 352 9-30./0�FGHIJK$%&
'(62� 647 606 1253 354 9-30./0�FGHIJK$%&
'(63� 641 603 1244 353 9-30./0�FGHIJK$%&
+,1� 632 600 1232 352 9-30./0�FGHIJK$%&
+,2� 614 586 1200 352 9-30./0�FGHIJK$%&
+,3� 610 590 1200 351 9-30./0�FGHIJK$%&
+,4� 601 594 1195 356 9-30./0�FGHIJK$%&
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n,Ò$%��Ü"#ì�Ý�4�R\]!h9E¥Ýa]#�p 16nfH�p
24nË!�n'$%()�ín,$%"&'àá6h9Eîn$%"ñòàá6h9
.#75ó��$%"¿ïàá6h9E+,-ô6iDBë9R#�p 16n" 28.41õ
!hUk.#����ú1P¯�p 24n" 33.91õ6=UB\]� ���a]j+
DE$%2!��6+,-./[!D9Ñ����öáfH��9R#Ê�#în$
%"ñòàáfH&'àáY÷QFR.��HG9.#+,-ô"n'$%()�í
n,$%�&'6øDù"_6�úQ9j�RåæVG9E

+,5� 598 571 1169 356 9-30./0�FGHIJK$%&
+,6� 601 579 1180 357 9-30./0�FGHIJK$%&
+,7� 607 583 1190 365 9-30./0�FGHIJK$%&
+,8� 609 570 1179 376 9-30./0�FGHIJK$%&
+,9� 602 566 1168 375 9-30./0�FGHIJK$%&
+,10� 590 569 1159 371 9-30./0�FGHIJK$%&
+,11� 603 588 1191 381 9-30./0�FGHIJK$%&
+,12� 605 571 1176 386 9-30./0�FGHIJK$%&
+,13� 591 558 1149 380 9-30./0�FGHIJK$%&
+,14� 600 541 1141 399 9-30./0�FGHIJK$%&
+,15� 576 538 1114 374 9-30./0�FGHIJK$%&
+,16� 496 523 1019 303 9-30./0�FGHIJK$%&
+,17� 488 509 997 299 9-30./0�FGHIJK$%&
+,18� 487 503 990 298 9-30./0�FGHIJK$%&
+,19� 489 489 978 297 9-30./0�FGHIJK$%&
+,20� 479 481 960 295 9-30./0�FGHIJK$%&
+,21� 473 477 950 291 9-30./0�FGHIJK$%&
+,22� 474 467 941 288 9-30./0�FGHIJK$%&
+,23� 468 460 928 289 9-30./0�FGHIJK$%&
+,24� 459 457 916 290 9-30./0�FGHIJK$%&
+,27�
�2015��

464 457 921 � ��20�12�	
����������������������
442 435 877 L ��25�3�	
����������������������

+,32�
�2020��

440 433 873 � ��20�12�	
����������������������
411 405 816 L ��25�3�	
����������������������

+,37�
�2025��

414 408 822 � ��20�12�	
����������������������
380 374 754 L ��25�3�	
����������������������

+,42�
�2030��

391 385 776 L ����18��3��������		

����������������
389 383 772 � ��20�12�	
����������������������
350 345 695 L ��25�3�	
����������������������

+,47�
�2035��

363 357 720 � ��20�12�	
����������������������
321 316 637 L ��25�3�	
����������������������

+,52�
�2040�� 291 287 578 L ��25�3�	
����������������������
+,57�
�2045�� �� �� � �

+,62�
�2050�� 234 230 464 L ����18��3��������		

����������������
�� EF25���EF55��������������������EF60���	
25��
������1011GHIJK*LMN�*+,�����	
26����1110GH
IJK*LMN�*+,�����	
27���	
62���-./���0	
25�3

1�234567$%89:;<=>$%?@��OP
QR�	
42���	
62�B
./���0	
18�31!"#=>$%?@��OP
QR�
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�
�	�� 金瓶地区の地域運営システム
$%2!"#��#2!��Y�QR1k2345KLMNY®�1BD9EËk#

2!t6" 20ª�|ª.ª«VG#2!45���_�;6=UBD9E��Ñ6j#
:;:<=ÜX.h]#FGH�ÜX6^X_=·�.h9E�l�!���ÀÁR
1B"#ì�Ý�5�ab6:§�ÜX()ª«.h9E

��5� ���MNOPQRST��UVWX�

No YZST��UV[ �� � � � � � � �
1 ���MNOP\ OPUV
2 MNOP]G^UV OPUV
3 MNOP_>UD OPUV
4 MNOP`	\ OPUV
5 MNOPA	*ab OPUV
6 MNOPcd\ OPUV
7 MNOPTe�fgh\ OPUV

��4� ���MNOP��9:	
���
����	�

�� ;
��16�
3�31��

�

��17�
3�31��

�

��18�
3�31��

�

��19�
3�31��

�

��20�
3�31��

�

��21�
3�31��

�

��22�
3�31��

�

��23�
3�31��

�

��24�
3�31���

�
<
	



0�4 24 24 24 24 23 27 26 29 27

5�9 34 29 33 32 33 26 26 28 26

10�14 44 44 40 33 37 40 37 37 36

=8 102 97 97 89 93 93 89 94 89

>
?
�
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15	19 53 52 43 50 46 47 41 41 44

20�24 46 45 51 46 48 44 45 45 31

25�29 48 46 44 36 36 36 37 34 40

30�34 63 55 53 52 52 56 45 41 37

35�39 48 40 45 44 45 44 53 52 54

40�44 67 64 52 49 48 49 42 35 40

45�49 53 55 63 66 67 57 66 68 56

50�54 71 59 58 51 55 55 51 53 63

55�59 92 98 101 88 84 82 70 60 56

60�64 103 89 88 85 90 86 89 97 98

=8 644 603 598 567 571 556 539 526 519

A
�
	



65�69 75 79 74 83 80 86 93 79 77

70�74 78 70 73 74 77 72 69 74 75

75�79 64 69 60 68 65 66 65 61 60

80�84 46 53 60 52 49 55 50 53 49

85�89 20 22 23 25 25 27 31 34 44

90� 13 12 12 12 7 5 5 6 7

75���	 143 156 155 157 146 153 151 154 160

=8 296 305 302 314 303 311 313 307 312

D� � 8 1,042 1,005 997 970 967 960 941 927 920

i� Y���jkFGHIJK$Hlm�jno&p
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8 MNOP_>UD OPUV
9 MN�q�rst?uvUD OPUV��� 21� 4� 12 !"#$%&'()*+

10 MNwxyxz{cUV OPUV
11 |}x~\ OPUV
12 �����UV OPUV
13 MN����UD OPUV
14 MNOP��UD OPUV
15 ��������\MN�� OPUV
16 MNOP������\ OPUV
17 MN�lm���� OPUV
18 MNOP��S OPUV
19 MN��\ OPUV
20 ����^MN��u \ OPUV�G¡¢£UV�
21 MNOP¤>¥¦§�f�¨\ OPUV
22 MNG©\ OPUV
23 MNª�«&¬4\ OPUV
24 MN�®¯°\ OPUV
25 ±²]G^UV OPUV�±²OP�
26 ±²³´µ¶· OPUV�±²OP�
27 ���OP\¸R¹�¨\ �ºUV
28 ���z\»¼�¨\ �ºUV
29 ���_>UDRD\ �ºUV
30 ��½¾\ �ºUV
31 ����O¦¿P �ºUV
32 ���_>UDRD\ �ºUV
33 ��������\ �ºUV
34 ���������\ �ºUV
35 ����À�\ �ºUV
36 ueÁÂÃ\ �ºUV�ueÁQRUV�
37 ��=��ÄÅÆ �ºUV���UV�
38 ��ÇÈ��ÄÅÆ �ºUV���UV�
39 ���ÉÊËÌÍ\ �ºUV
40 ��xzÎÏxyxz �ºUV
41 ���G>ÐÑgh �ÒÓh
42 ÔÕÖ×�Ø�ÙUD ÚÛUV��2�Ü���ÜÈ�ÝÜ�ÞÝ�
43 �2OßàáUD ÚÛUV��2�Ü���ÜÈ�ÝÜ�ÞÝ�
44 â[��ÄÅÆ ÚÛUV���UV�
45 �ØrãUD �3UV
46 �23xzäxyxz �3UV

¥Ýa]#$%2!6¨89ÜX�ª«":;:<!h]#Ëý��Ñ6jh9R
ù8G9E�ÜX�ª«�·�6 Q9$¸"ùGø6(�j�Rù8G9E!�s#
R1$%2!�S!hGs#"=·�R1B"#��	1#�#$��	2#�#��	1

#�#|ª�	20$�#%{	2#��"=·�ý¯!j 5;�	26$�.& !h9E
R20 ©�°±Ø$%äå®J�S!"#��	1 #�#$ª��	2 #�#���{ 
¹�	1#�#%{	2#�#'{	3#�� 5;�	9$�.&  !h9E��Ñ
�ÜX�ª«6\DBj¥<!h9E
Ëk#¥2!!"#W(�6ï±1=D��.�BCBD9E�p 24n���¥2



32

!���ø"#Ý�3a] 290�!h9E�p 24n³�¥2!�2!�6ï±1BD
9�ø" 234�!h]#56�.W(�6�ï±6=9E2!��·¸.ï±Q9ab
6)*Q9.ô{+6a]�ý�ï±6=UBD9EF�ab=àá"#,��6Æ
HG9�#!h]#¥2!�>?6=UBD9EÊ�"#¥2!�ÜX�ª«()·
�6¨Q9��"#ÂCPC0bå�!h9EËk#W(�6�ï±���.h9F
R6"Q9>?6iDBj�Hf6Q9& .h9Rù8G9E

�� 真室川町及び八敷代地区の概要
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���� 真室川町の人口�
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0�4 375 344 346 327 306 295 280 253 242

5�9 399 377 356 365 364 355 346 337 321

10�14 584 554 516 474 412 387 363 345 352

=8 1,358 1,275 1,218 1,166 1,082 1,037 989 935 915

>
?
�
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15	19 566 568 560 552 553 533 503 471 416

20�24 445 440 410 394 406 388 391 382 380

25�29 470 480 481 459 412 384 356 337 328

30�34 421 410 442 451 456 456 451 436 414

35�39 492 457 438 423 419 406 414 428 427

40�44 590 544 525 514 507 476 449 428 406

45�49 768 737 685 680 621 587 534 512 500

50�54 915 902 881 813 760 735 705 663 657

55�59 673 723 827 846 891 885 876 845 773

60�64 630 628 568 592 608 638 682 800 813
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A
�
	



65�69 784 731 695 657 612 600 602 541 570

70�74 845 820 787 770 733 721 664 636 605

75�79 710 756 764 723 743 723 715 672 676

80�84 426 447 456 513 535 561 609 630 588

85�89 210 221 236 266 284 289 297 307 352
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� ��� E ø 8 �� � � � � � � � � � �
'( 30� 75 247 256 503

'( 35� 83 252 266 518

'( 38� 82 246 259 505

'( 40� 80 233 231 464

'( 42� 80 216 238 454

'( 45� 81 199 202 401

'( 47� 74 174 177 351

'( 50� 74 177 174 351

'( 53� 77 168 178 346
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'( 55� 76 160 172 332

'( 58� 76 155 172 327

'( 60� 74 145 166 311
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�� 9 �� 12� 4� 1!"# �� 17 � 4 � 1 !"# �� 22� 4� 1!"# �� 24� 4� 1!"#
E ø 8 E ø 8 E ø 8 E ø 8

0@4 4 1 5 0 6 6 0 0 0 2 2 4

5@9 3 5 8 2 0 2 0 3 3 0 1 1

9@14 8 3 11 3 0 3 2 1 3 1 0 1

8 15 9 24 5 6 11 2 4 6 3 3 6

15@19 3 9 12 8 1 9 3 3 6 2 3 5

20@24 8 13 21 2 3 5 3 1 4 5 3 8

25@29 6 1 7 9 11 20 2 2 4 1 3 4

30@34 0 2 2 5 0 5 8 11 19 6 7 13

35@49 4 4 8 0 0 0 4 0 4 5 5 10

40@44 12 6 18 4 3 7 0 2 2 0 0 0

45@49 8 11 19 10 6 16 4 3 7 3 3 6

50@54 14 8 22 6 11 17 10 5 15 8 4 12

55@59 6 6 12 11 7 18 6 11 17 4 8 12

60@64 5 6 11 6 6 12 11 5 16 13 10 23

8 66 66 132 61 48 109 51 43 94 47 46 93

65@69 10 11 21 5 6 11 6 6 12 9 6 15

70@74 5 14 19 8 10 18 4 4 8 3 3 6

75@79 4 14 18 4 13 17 6 10 16 4 10 14

80@84 4 3 7 3 11 14 4 11 15 6 9 15

85@89 0 1 1 3 3 6 1 9 10 2 6 8

90@ 0 0 0 0 0 0 1 1 2 1 4 5

75 $%&� 8 18 26 10 27 37 12 31 43 13 29 42

8 23 43 66 23 43 66 22 41 63 25 38 63

D� 8 104 118 222 89 106 195 75 89 164 74 89 163
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��10� åæçÝö÷ÏOPQRST��UVWX�

No YZST��UV[ �� � � � � � � �
1 ö÷Ïûü\ OPUV�OÛýþHIUV�
2 ö÷ÏOP]G^UV ÝºUV
3 ö÷ÏOP_>UD OPUV
4 ö÷ÏOP`	\ OPUV
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5 ö÷ÏOP��\ OPUV
6 ö÷ÏOPA	*ab OPUV
7 ö÷ÏOPcde,\ OPUV
8 ö÷ÏOP�R OPUV
9 ö÷ÏOPÈ�¡����UV OPUV

10 ö÷ÏOPH���UD OPUV
11 ö÷ÏOP������\ OPUV
12 ,-./0123/456789:;< OPUV
13 xz{cUV OPUV
14 �����UV OPUV
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No YZST��UV[ �� � � � � � � �
1 ��OP\ OPUV�OÛýþHIUV�
2 ��OP]G^UV OPUV
3 ��OP_>UD OPUV
4 ��OP`	\ OPUV
5 ��OPA	*ab OPUV
6 ��OPc�êe,\ OPUV
7 ��OP���\ OPUV
8 � !{cUV OPUV
9 ¸á���UV OPUV

10 ���	áUD OPUV
11 ��OP¢£�"\ OPUV
12 ��OP��S OPUV
13 ��«&¬4# OPUV�G¡¢£UV�
14 ��OP�O¦¿P���UD� OPUV
15 ��OP��O��¦§UD OPUV
16 ��OPûü��u�$ OPUV
17 ueÁÂÃ\ wºUV�ueÁQRUV�
18 ��=��ÄÅÆ wºUV���UV�
19 ��È��ÄÅÆ wºUV���UV�
20 ��w���\ wºUV
21 �2êÖ��Ø�ÙUD ÚÛUV���wÜ��wÜ%çw�
22 êÖ�Ç�½¾\ ÚÛUV�����������������
23 ��ÚÛàáUD ÚÛUV
������������������������
24 ��È��Ø�ÙUD ÚÛUV
25 â[��ÄÅÆ ÚÛUV���UV�
26 �ØrãUD �3UV
27 ��wG>gh �ÒÓh
28 ��wu&R¹h �ÒÓh
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Design

Reco n d itio n in g Rem an u f a ctu r in g Reco o r d in a tin g
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Socia l Enterp rise
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5 8
7 17 5 8 6 4 2.8cmday-1 7
17 0.79cmday-1 9 7

7 17 8 24

7 17 7 17

SPAD 8 24 40 9 7 35.7
7 2 1151gm-2

6 7 3 4

7 2

8 515 gm-2 3825
gm-2
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5/8 5/21 6/4 6/18 7/2 7/17 7/30 8/10 8/24 9/7

cm 67 101 143 158 167 177 186 179 188 199

207 207 207 207 207 207 207 207 207 207

5.3 6.9 8.8 11.2 12.5 14.5 16.7 18.1 19.4 20.6

43.4 40.1 39.0 40.4 41.1 38.2 38.2 37.4 38.4 35.7

402 503 658 993 1151 1273 1133 1357 1390 1213

119 176 217 370 461 485 406 470 517 450

283 327 441 623 690 788 727 887 873 763

C 185 232 303 472 518 506 528 627 652 567

56 84 102 173 211 206 188 216 242 211

129 149 201 299 307 299 341 411 410 357

N 10.6 13.1 14.3 18.2 22.7 20.8 18.1 18.0 20.5 17.9

4.7 7.0 8.1 12.4 14.3 14.3 11.9 11.9 13.0 11.3

6.0 6.1 6.2 5.8 8.4 6.5 6.2 6.1 7.5 6.6

P2O5 2.7 3.2 3.1 3.9 5.1 4.7 3.7 3.8 5.3 3.3

1.1 1.6 1.5 1.8 2.9 2.5 1.7 2.1 2.8 1.7

1.6 1.7 1.7 2.0 2.2 2.2 2.0 1.7 2.5 1.6

K2O 12.0 12.3 12.0 18.1 22.6 19.0 19.1 17.2 22.5 17.2

3.3 4.3 4.3 6.1 10.4 9.2 6.2 7.6 10.5 7.3

8.7 8.0 7.7 12.0 12.3 9.8 13.0 9.6 11.9 9.9

SiO2 6.7 10.8 19.3 31.9 53.6 56.5 50.1 65.9 67.3 54.6

2.0 3.8 6.5 10.8 21.0 22.0 19.3 25.1 25.9 20.5

4.7 7.0 12.8 21.1 32.6 34.5 30.9 40.9 41.3 34.2

C 461 462 461 475 450 397 466 462 469 467

474 474 470 469 459 425 462 459 467 468

456 455 456 479 445 380 468 464 470 467

g/kg N 26.5 26.0 21.7 18.3 19.7 16.3 16.0 13.3 14.7 14.7

39.2 39.9 37.2 33.4 30.9 29.4 29.2 25.3 25.1 25.1

21.1 18.6 14.0 9.3 12.2 8.3 8.5 6.9 8.6 8.6

P2O5 6.6 6.4 4.8 3.9 4.5 3.7 3.3 2.8 3.8 2.7

8.9 8.9 6.9 4.9 6.3 5.2 4.2 4.4 5.5 3.8

5.7 5.1 3.8 3.3 3.2 2.7 2.8 1.9 2.8 2.1

K2O 30.0 24.5 18.2 18.2 19.7 14.9 16.9 12.6 16.2 14.2

28.1 24.4 19.9 16.6 22.5 18.9 15.1 16.1 20.4 16.3

30.7 24.5 17.4 19.2 17.8 12.5 17.9 10.8 13.7 12.9

SiO2 16.7 21.4 29.3 32.1 46.6 44.3 44.3 48.6 48.4 45.0

16.7 21.6 29.9 29.1 45.6 45.3 47.5 53.3 50.2 45.4

16.7 21.3 29.1 33.8 47.2 43.8 42.5 46.1 47.3 44.8
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7 2

N P2O5 K2O SiO2 N P2O5 K2O SiO2
1215 11.1 1.2 9.8 81 0.91 0.10 0.81 6.71
2136 23.1 3.3 18.4 126 1.08 0.16 0.86 5.92
- - - - - 1.38 0.11 1.02 5.99
3656 42.8 2.6 33.6 244 1.17 0.07 0.92 6.66
3640 35.7 3.2 40.2 160 0.98 0.09 1.10 4.39
- - - - - 1.35 0.09 0.87 8.59
937 9.3 0.6 9.5 63 0.99 0.06 1.01 6.71
636 7.1 0.3 5.3 19 1.12 0.05 0.84 2.96
515 3.6 0.5 4.1 36 0.70 0.09 0.80 6.95
717 8.4 0.8 8.6 47 1.17 0.11 1.20 6.50
- - - - - 0.92 0.09 0.96 3.96
3783 37.8 3.7 43.8 129 1.00 0.10 1.16 3.41
3825 33.7 3.8 44.3 131 0.88 0.10 1.16 3.41
1426 14.1 1.7 13.4 61 0.99 0.12 0.94 4.30
1375 17.6 1.4 12.3 72 1.28 0.11 0.89 5.23
2440 27.1 1.9 14.4 139 1.11 0.08 0.59 5.71
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2012

83 133-138

2012 2004

15 16 81 160-166

MATSUDA, H., HAYASAKA, T., KONTA, T., ASANO, M., MORI, S., ANDO, H., 
FUJII, H. and KANNO, H. (2012)  Relationship between recent trends in 
climate condition and rice quality in Southern Tohoku region. Journal of 
Aglicultural Meteorology Information for Contributors, 68, 195-204

2013

5 199-207

2012

58 110

2012

58 110

2012

58

111

2012

81 2 192-193

2012

81 2 294-295
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2012

2012
20L/

7 10L/ 4.5cm
5cm

5cm
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3 1 A
2 B C

5 24
100L

23.5 24.5% N
4.5kg/ha

7 17 22 6 A C
B

7 22 N 1.5kg/ha
6.1 6.2L

8 11 70L

pH DO TN
EC pH DO TN TOC

TOC VCSV
6 6 8 11

KONICAMINOLTA SPAD 502
g/m2

1
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96%
3

965 995mg
1300 1595mg

0.18m2 1000mg

G 68(7) III_93-III_102, 2012

G 68(7) III_93-III_102, 2012
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-

-

1.

2.

294,143 22 10 1 9

1

4



- 90 -

21
5 25

134 8,000 267 2,000 21
427

11

880,273 546,783 333,490

3,212,008 1,205,569 2,006,439

5,736,967 2,275,813 3,454,765

9,829,248 4,028,165 5,794,694

(( 2211 -- -- ))

22 (( ))

716 1,085 217 90 58 2,166

4,025 3,108 204 497 428 8,262

5,740 4,246 350 351 283 10,970

10,481 8,439 771 938 769 21,398

(( 2211 -- -- ))

21 -

t/ 6 ×(100 % % 1))×

+ + 2 ÷ +

+ 2
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2 1 2 21 7 1
88 273 321 2,008
573 6,967 982 9,248

2
2,166 8,262 1 970

2 1,398

1,859.1

2
7 21 3 4,000

3 3,033 8,892
389 7,473 3,423

6,365

4
803 684 54 7,081

857
7,765

1703.7

1 5

t/ 7 ×(100 % % 1))×{(

+ )÷(

+ )}8
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33 (( ))

30,338,892

3,897,473

34,236,365

2211

44 (( ))

8,030,684

547,081

8,577,765

2211

55

,t) ( ,t)

9,295.7 1,859.1

8,518.5 1,703.7

17,814.2 3,562.8

2

6

A 3

B
A 1,000 2

115kg
30kg 85kg 3
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255kg
1kg 3

1kg 3kg
C B 0.3 2

2008
30

1 30
D

66

A. ( ) 273,937

B. (t) 69,853.9

C. (t) 20,956.2

D. (t) 3,562.8

E. (% ) 17.0

F. (% ) 5.1

A=273,937 3 , 23

B=A×255(kg, )/1,000

C=B 0.3

D=3,562.8( )

E=D/C×100

F=D/B×100

E F D C D B

3.

17
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1 80
2 30kg 30 70kg 70kg 115kg 3

3

1 2008
2 23 pp.51-58

2 2012 21

http://www.e-stat.go.jp/SG1/estat/NewList.do?tid=000001036783
3 http://www.inetshonai.or.jp/~koiki/chiiki/shoku2.html
4 HP 2012

http://app1.infoc.nedo.go.jp/biomass/
5 2011 21
http://www.e-stat.go.jp/SG1/estat/List.do?lid=000001082676

6 2012 22

http://www.maff.go.jp/j/press/shokusan/kankyoi/120831.html
7 2012 2

http://www.pref.yamagata.jp/ou/kankyoenergy/050010/gomizeroyamagata.html
8 2011 21
http://www.pref.yamagata.jp/ou/kikakushinko/020052/tokei/kogyo_top.html

9 2012 22

24
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BDF

BDF

BDF

BDF

BDF BDF

BDF

BDF

BDF

BDF BDF 1:1

BDF NaOH( )

BDF

3

30 35
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30

1:1

N2 (W ARING )

10,000 rpm 10

BDF

O2

N2 18

m m × 180 mm 8 ml

2 ml Table 1

BDF

(v/v) 0.1%

30 30 BDF

8 ml BDF

6 BDF 0.1% 1% 5%

pH

16S rRNA V3

PCR-DGGE

UltraCleanTM Soil DNA Kit (M O BIO Laboratories) 1 ml

PCR B341fGC -CGC CCG CCG 

CGC GCG GCG GGC GGG GCG GGG GCA CGG GGG GCC TAC GGG AGG CAG CAG 

- GC 534r -ATT ACC GCG GCT GCT GG -

DGGE 30 70% 100% 7 M
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40% [v/v] 10% 200V

58 4 SYBR Gold I (FM C 

Bioproducts) 30 UV FAS III (TOYOBO) DNA

DNA DNA 16S rRNA

BLAST GenBank/EM BL/DDBJ

Hitachi 163 1 L

Hitachi G-3900

pH pH Horiba pH meter F-22

AB690828 AB690829

GenBank/EM BL/DDBJ

BDF

BDF

0.1%

6 BDF 0.1% 1% 5%

Fig. 1A

Fig. 2A BDF 5% pH

0.1% 1%

Fig. 1B Fig. 2B

Fig. 1C Fig. 2C 0.1%  (v/v)
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1% 5%

BDF 1%

Fig. 3

3

BDF
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KH2PO4 CuCl2

KH2PO4 CuCl2

BDF 1%

9 16 PCR-DGGE Fig. 4

20 9 16

6 9

16 A B 99%

100% Trichococcus flocculiformisDSM  2094T AJ306611

99% Trichococcussp. ES5 HM 773034

Trichococcus

A B

BDF
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1) BDF 30 BDF 1% v/v

2) BDF

KH2PO4 CuCl2

3) 16S rRNA V3 PCR-DGGE

Trichococcus

BDF

1) (2013)

. ( ), 16 4 : 241-248

2) S. Mowlick, A. Ueki, K. Hirota., T. Takehara, N. Kaku and K. Ueki (2012) 

Development of anaerobic bacterial community consisted of diverse 

clostridial species during biological soil disinfestation amended with plant 

biomass. Soil Sci. Plant Nutr., 58(3): 273-287

3) A. Ueki, Y. Ohtaki, N. Kaku, K. Watanabe and K. Ueki (2013) Anaerocella

delicata gen. nov., sp. nov., a strictly anaerobic bacterium in the phylum 

Bacteroidetes isolated from a methanogenic reactor of cattle farms. J. Gen. 

Appl. Microbiol., 58(6): 405-412

4) S. Mowlick, T. Takehara, N. Kaku, K. Ueki and A. Ueki (2013) Proliferation 

of diversified clostridial species during biological soil disinfestation 

incorporated with plant biomass under various conditions. Appl. Microbiol. 
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Biotechnol., Published online (DOI 10.1007/s00253-012-4532-z)

1) N. Kaku, N. Yonezawa, D. Takahasi, K. Watanabe, A. Ueki and K. Ueki (2012) 

Effects of sunlight irradiation on electricity output from a paddy-field 

microbial fuel cell. 14th International Symposium on Microbial Ecology, 

Copenhagen, Denmark

2) N. Matsumoto, N. Kaku, K. Ueki, A. Ueki and M. Watanabe (2012) Isolation and 

phylogenetic characterization of anaerobic bacteria producing 

psychrotrophic extracellular lipase, protease and amylase. The 28th Annual 

Meeting of the Japanese Society of Microbial Ecology PROGRAM & ABSTRACTS, 

164

3) S. Mowlick, M. Megumi, K. Hirota, T. Takehara, N. Kaku, A. Ueki 

(2012) Diversification of clostrdial populations during biological soil 

disinfestation and characteristics of clostridial isolates from the treated 

soil. 2012 , 66(2) , 81
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( 2009)

12
1.2 5cm

5
0 0.5
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1.5m rPPFD

80kg 4
4
2 10

8

- 103 -
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18.6 9.0t/ha
rPPFD 0 2%

28% 50 4% 20% 1.5 8%
21% 20

100
60 52 44

3
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rPPFD 5
5 ( 1993)

rPPFD 20
18

( 1993)

100 29 75
,2009

20%
0.8kg

1 8kg
18t/ha 50

1ha
9t 0.5ha

5 2.5ha
1
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24

1993
7 1-10

2009
The First International Conference of China-japan on Feed Science 
Research 67-70

.

. 124 2013 3
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DCAD

DCAD

: 10 :
2,600mm 87

1,872ha 1,769ha 94.5% 98ha 5.2%
5ha 0.3% 703 9.2%
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23
24.4

40 469 4 96 6 275
24 2 20 12

117
TMR

20

3/3
2/3

20
24

H23

TM R

67.8%
13.6%

11.6%4.8%

1.0% 1.2%
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60
NDF,

CA
l DCAD

60

DCAD



- 111 -

DCAD

.

DCAD
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DCAD . 2013

2013 3

.

. 2012

2012 8

. .

2012 8
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21

3
1 2006 3 2004

CR-200D
RE-3305S
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20 MA-H

500,000ml day 1 m 2 -1

2 MA-H MA-A 2,000ml day 1 m 2

0 4 8 12 0 30 60 90

1
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12

96.62
88.15

3

4
50

4

4
1 . 3 0

4

4
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4
12

MA-H MA-A
90 MA-H MA-A

3.73 0.33 MA-A
MA-H

60 MA-A
MA-H

60
90 MA-A

MA-A MA-H 60
90 MA-A MA-H

MA-A

24

4
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.

.

62 2013 6
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Apis mellifera
Bombus terrestris B. 

ignites , Osmia 
cornifrons 1993 1996

400
1993

Millennium Ecosystem Assessment, 
2005

Potts et al., 2010; Cameron et al., 2011
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Platycodon grandiflorus
Vincetoxicum pycnostelma Vicia nipponica

Hemerocalis dumortieri var. esculenta
700

Lilium 
rubellum

1987

IB 2012
2004 Archelirion

Lilium auratum
L. japonicum 2

Morinaga et al., 
2009; Yokota and Yahara, 2012

L. japonicum var. abeanum
Yokota and Yahara, 2012
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2012 6

30% 25%

14%

45%

2010
Bombus 

diversus

2
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2010 2012

Cameron SA, Lozier JD, Strange JP, Koch JB, Cordes N, Solter LF and Griswold 
TL (2011) Patterns of widespread decline in North American bumble bees. 
Proceedings of the National Academy of Science of the United States of 
America 108: 662-667

(1993) . ,

33-78

(2012) 4

http://www.env.go.jp/press/press.php?serial=15619

(1993) . ,

195-232

M illennium Ecosystem Assessment (ed.) (2005) M illennium Ecosystem Assessment. 

Ecosystems & Human Well-being: Synthesis. Island Press, W ashington, DC.
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M orinaga SI, Kumano Y, Ota A, Yamaoka R, Sakai S (2009) Day-night fluctuations in floral 

scent and their effects on reproductive success in Lilium auratum. Population Ecology 

51: 187-195

(1996) 

Potts SG, Biesmeijer JC, Kremen C, Neumann P, Schweiger O and Kunin W E (2010) Global 

pollinator declines: trends, impacts and drivers. Trends in Ecology and Evolution 25: 

345-353

(1987) 

(2004)

Yokota S and Yahara T (2012) Pollination biology of Lilium japonicum var. 
abeanum and var. japonicum: evidence of adaptation to the different 
availability of diurnal and nocturnal pollinators. Plant Species Biology 27: 
96-105

Terashima H, Hirawatari K, Hayashi Y, Takahashi M, Nakamura A, Sato T, 
Nakano S, Yoshida M and Yokoyama J (2013) Flower visitor fauna of the 
narrow endemic lily Lilium rubellum Baker in a lowland habitat in Yamagata, 
northern Japan. Bulletin of Yamagata University, Natural Science, 17(4): 
27-34

Yoshida M, Hayakawa H, Fukuda T and Yokoyama J (2013) Incongruence 
between morphological and molecular traits in populations of Viola violacea
(Violaceae) in Yamagata prefecture, northern Honshu, Japan. Acta
Phytotaxonomica et Geobotanica, 63: 121-134

(2012) Tulotis 
iinumae (Makino) Hara (6): 11-12

,

76 2012 9 15
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Viola violacea

2 2012 12 15

2 2012
12 15

2 2012 12 15

2 2012 12 15

2
2012 12 15



�� �� �� �

� ������	
��������� 24� 1� 1��������	���
������� !"#$%��� !&'�"��� � 3(�� 
�)�
*+,-.���/012345��
�678��9��:��;<=>?
@45�ABC�DEFG�HIJ� 3CGJ1KLMN5��1O:5P���
QR�SPT���1�UV�
WX4��� 24�Y��Z[\]1^�_�
`@�a8��
� �� 24� 8� 8���b������	cdefghijklmn1op4�
q��r���Tstu�vwxy4��3(�;<=>?���z{T|1}
~��;<=>?����@������	������T/�4��9`�
�6�`@��q>?������������
��a��@a85�4�
�85P�`@����4�T�9����
�����aP`@����
� 4�4���
�) 7aN¡a¢aP�9�£¤��CGJ¥¦a���
>?§¨a���9@T���a��@P©@�`¢ 3 ���) ª�«
¬,���@®¯�1°aP�`�±©a²³�´��������	
�
�������������´�*+,-.���$µ1¶x·@45�) 
¸`@�a8�`@��¹�º)
P���`@����
� »¼½¾��)½¿�À¾
Á85P��T4aP
��) ª
P��
�ÂÃ������ 25�YTÄÅÄÆ1Ç:5�) ~�P¿ÈÉ����*
+,-.���$µ1/0_Ê¿��TË��4���25�Y����ÌÍ��
���
�̀ � 1�1ÎÏ��Z�����a�`@1ÐÑ)_�T�����

Ò������	ÃÓÔÕ

�� 24�Y������	�Ö[\]
�� 24�Ò2012�Õ5�

×� Ø� � ������	
Ù999-3101� BÚÛABCÜÝÞßà 19-5

á� â� � ãä��� vwkfåi
Ù999-3101� BÚÛABCÜÝÞßà 63-2-1

平成24年度東北創生研究所年次報告書
平成25年（2013年）5月

編　集　　東北創生研究所
〒999-3101　山形県上山市金瓶字湯尻19-5

印　刷　　有限会社　スタジオ･ワン
〒999-3101 山形県上山市金瓶字湯尻63-2-1


