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China is the most populous country in the world, and ensuring food security for a huge 
and growing population is the largest issue for the Chinese government. In northern China, 
HVSHFLDOO\�LQ�DULG�DQG�VHPL�DULG�UHJLRQV��SRRU�QDWXUDO�HQYLRUQPHQW��VLJQLÀHG�E\�D�KLJK�
GHJUHH�RI�VRLO�VDOLQL]DWLRQ��D�ODUJH�QXPEHU�RI�VDOLQH�DQG�DONDOLQH�ODQG�QRW�RQO\�KLQGHUV�WKH�
LQFUHDVH�RI�IRRG�SURGXFWLRQ�EXW�DOVR�WKH�SURPRWLRQ�RI�IDUPHUV·�LQFRPH��7KLV�KDV�LPSHGHG�
UHJLRQDO�VXVWDLQDEOH�GHYHORSPHQW��,Q�RUGHU�WR�DPHOLRUDWH�WKH�VDOLQH�DONDOL�ODQG��LPSURYH�
WKH�HFRORJLFDO�HQYLURQPHQW��LQFUHDVH�ULFH�RXWSXW�DQG�SURPRWH�IDUPHUV·�LQFRPH��&KLQD�KDV�
FDUULHG�RXW�SURMHFWV�RI�VDOLQH�DONDOL�ODQG�DPHOLRUDWLRQ�E\�SODQWLQJ�SDGG\�LQ�WKH�QRUWKHDVW�
semi-arid region since 1980s. Results show that rice cultivation is a very effective way for 
DPHOLRUDWLQJ�WKH�VDOLQH�DONDOL�ODQG��DQG�LW�FDQ�LQFUHDVH�WKH�ULFH�ZKLOH�SURPRWLQJ�LQFRPH�
RI��IDUPHUV��7KLV�SDSHU�DQDO\]HV�WKH�FRVW�DQG�EHQHÀWV�RI�JURZLQJ�ULFH�DQG�H[DPLQHV�WKH�
impact of paddy farming on the local environment.
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Introduction

China is challenged with continuous population growth coupled with declining 
DYDLODELOLW\�RI�DJULFXOWXUDO� ODQG�SHU�FDSLWD�DQG�LQFUHDVLQJ�IRRG�GHPDQG�1 So it is an 
DUGXRXV�WDVN�WR�VXSSRUW�RYHU�����RI�WKH�ZRUOG·V�SRSXODWLRQ�RQ�OHVV�WKDQ����RI�ZRUOG·V�
DUDEOH� ODQG���7KHUHIRUH��&KLQD�KDV�DOZD\V�SXW�WKH� LVVXH�RI� IRRG�VHFXULW\�KLJK�RQ�LWV�
agenda. During the past several decades, China has successfully provided adequate 
food for its people.3

5LFH�LV�WKH�PRVW�LPSRUWDQW�FURS�LQ�&KLQD�DQG�LV�VWDSOH�IRRG�IRU�����RI�&KLQHVH��
Nowadays more than one hundred million farmers are cultivating rice. Rice production 
FRYHUV�����RI�WKH�WRWDO�FURS�SURGXFWLRQ�LQ�&KLQD�DQG�DERXW�����RI�WKH�WRWDO�SURGXFWLRQ�
1� :�&��/X��´(IIHFWV�RI�$JULFXOWXUDO�0DUNHW�3ROLF\�RQ�&URS�3URGXFWLRQ�LQ�&KLQDµ��Food Policy, 

9RO������������SS����������
�� :HQKXD�/L�� ´,QWHJUDWHG�)DPLQJ� 6\VWHPV�$Q� ,PSRUWDQW�$SSURDFK�7RZDUG� 6XVWDLQDEOH�

$JULFXOWXUH�LQ�&KLQDµ��Technology Innovation and Sustainable Agriculture��6HVVLRQ����2&(76�
������SS������

3� -LQJ�=KX��́ 3XEOLF�,QYHVWPHQW�DQG�&KLQD·V�/RQJ�7HUP�)RRG�6HFXULW\�8QGHU�:72µ��Food Policy, 
9RO������������SS���������
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LQ�WKH�ZRUOG��6R�VHFXULQJ�VWDEOH�GHYHORSPHQW�RI�ULFH�LQGXVWU\�LV�QRW�RQO\�YHU\�LPSRUWDQW�
WR�VXSSO\�DGHTXDWH�IRRG�IRU�XUEDQLWHV��EXW�DOVR�WR�FUHDWH�MRE�RSSRUWXQLWLHV�IRU�IDUPHUV�
DQG�LQFUHDVH�WKH�WRWDO�ULFH�SURGXFWLRQ�DQG�IRU�SUHIHUHQWLDO�WUDGLQJ�JOREDOO\�

+RZHYHU��&KLQD·V�UXUDO�DQG�DJULFXOWXUDO�GHYHORSPHQW�LV�FRQIURQWHG�ZLWK�D�VHULHV�
RI�SUREOHPV��7KHVH�LQFOXGH�SRSXODWLRQ�SUHVVXUHV�DQG�ODQG�VFDUFLWLHV��VKRUWDJHV�RI�ZDWHU�
resources, shortages of energy, pollution threats and an undeveloped rural economy.4 
/DQG�VFDUFLW\�LV�WKH�PDLQ�SUREOHP�LQ�WKH�DULG�DQG�VHPL�DULG�UHJLRQ�RI�QRUWK�&KLQD�GXH�
WR�WKH�VRLO�VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ��ZKLFK�LV�WKUHDWHQLQJ�DJULFXOWXUDO�VXVWDLQDEOH�
development.

6RQJQHQ�SODLQ� ORFDWHG� LQ� WKH�QRUWKHDVW�RI�&KLQD��EHORQJV� WR� WKH� VHPL�DULG�DQG�
PLG�WHPSHUDWH�]RQH��,W�LV�RQH�RI�WKH�WKUHH�ELJJHVW�VDOLQH�DQG�DONDOLQH�DUHDV�LQ�WKH�ZRUOG��
Areas of salt affected soils reaches 3.5 million hectares currently in the Songnen plain. 
$QQXDO�ULVLQJ�UDWH�RI�VDOLQL]DWLRQ�LV�DV�KLJK�DV��������DQG�DERXW�����RI�VDOW�DIIHFWHG�
ODQG�LQ�WKH�DUHD�KDV�EHHQ�GHJUDGHG�LQWR�DEDQGRQHG�VHYHUH�VDOLQH�ODQG�5

7KH�%DLFKHQJ�UHJLRQ�LV�ORFDWHG�LQ�WKH�6RQJQHQ�3ODLQ��ZHVW�RI�-LOLQ�SURYLQFH��&KLQD��
,Q�WKUHH�FLWLHV���%DLFKHQJ��7DRQDQ�DQG�'D·DQ�DQG�WZR�FRXQWLHV���=KHQODL�DQG�7RQJ\X��
VRLO�VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ�UHVWULFWV�DJULFXOWXUH�SURGXFWLRQ�VHYHUHO\��+RZHYHU��
LQ�UHFHQW�\HDUV��FXOWLYDWLQJ�ULFH�LUULJDWHG�E\�XVLQJ�JURXQGZDWHU�KDV�EHHQ�D�VXFFHVVIXO�
PHWKRG� IRU�DPHOLRUDWLRQ�RI� VRGLF� VDOLQH�VRLOV� LQ�ZHVWHUQ�6RQJQHQ�3ODLQ�6�7KHUHIRUH��
DPHOLRUDWLRQ�RI�VDOLQH�DQG�DONDOLQH�VRLO�FDQ�EH�RYHUFRPH�E\�JURZLQJ�ULFH�LQ�DULG�DQG�
semi-arid lands.

3UHYLRXV�UHVHDUFK�KDV�VKRZQ�DPHOLRUDWLQJ�UHVXOW�RI�VDOLQH�DQG�DONDOLQH�VRLOV�E\�
JURZLQJ�ULFH�LQ�WKH�%DLFKHQJ�UHJLRQ�EXW�IHZ�RI�WKHVH�UHVHDUFK�LOOXVWUDWH�HFRQRPLF�SURÀWV�
RI�ULFH�SURGXFWLRQ�DQG�IDUPHUV·�LQFRPH��7KHUHIRUH��WKLV�SDSHU�KDV�XVHG�GDWD�FROOHFWHG�
IURP�ÀHOG�VXUYH\�WR�H[DPLQH�ULFH�SURGXFWLRQ�LQ�%DLFKHQJ�DQG�'D·DQ�DQG�DQDO\]H�WKH�
HFRQRPLFDO�SURÀW�RI� ULFH� DQG� IDUPHUV·� LQFRPH� WKURXJK�SDGG\� IDUPLQJ��7KH�SDSHU�
HTXDOO\�H[SORUHV�WKH�LPSDFW�RQ�HFR�IULHQGO\�HQYLURQPHQW�DV�D�UHVXOW�IURP�GHYHORSPHQW�
of paddy farming in semi-arid lands.

Methodology

Data was collected from the 2005 Baicheng Statistical Yearbook  and other various issues 
on Report on Cost and Revenue of Agricultural Products in China�DQG�WKUHH�ÀHOG�VXUYH\V�
ZHUH�FRQGXFWHG�LQ�6HSWHPEHU�������$SULO�DQG�$XJXVW������LQ�%DLFKHQJ�DQG�'D·DQ�FLW\��
7DEXODU�DQG�JUDSKLFDO�DQDO\VHV�ZHUH�FDUULHG�RXW�WR�VKRZ�WKH�FKDQJHV�LQ�ULFH�FXOWLYDWLRQ�
DUHDV�DQG�WRWDO�SURGXFWLRQ��,Q�DGGLWLRQ��LQFRPH�DQG�SURÀW�IURP�ULFH�SURGXFWLRQ�DORQJ�
with groundwater utilization were analyzed.

4� :HQKXD�/L�� ´,QWHJUDWHG�)DPLQJ� 6\VWHPV�$Q� ,PSRUWDQW�$SSURDFK�7RZDUG� 6XVWDLQDEOH�
$JULFXOWXUH�LQ�&KLQDµ��Technology Innovation and Sustainable Agriculture��6HVVLRQ����2&(76������
SS�����

5� -LQJVRQJ�<DQJ��́ 5HFHQW�(YROXWLRQ�RI�6RLO�6DOLQL]DWLRQ�LQ�&KLQD�DQG�LWV�'ULYLQJ�3URFHVVHVµ�18th 
World Congress of Soil Science��-XO\�������������3KLODGHOSKLD��3HQQV\OYDQLD��86$��

6� 4XVKHQJ�/L��́ 7UDQVSRUWDWLRQ�RI�:DWHU�DQG�6DOW�LQ�3DGG\�6RLOV�RI�6RGLF�6DOLQH�5HJLRQµ��Ecology 
and Environment��9RO�����1R�����������SS��-3. (In Chinese) 
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Map of China and Jilin Province Highlighting Survey Areas

Paddy farming development in Baicheng region

%DLFKHQJ�UHJLRQ�LV�D�VHPL�DULG�UHJLRQ�LQ�ZHVWHUQ�-LOLQ�3URYLQFH��VHH�0DS���7KH�DYHUDJH�
UDLQIDOO� LQ�%DLFKHQJ�UHJLRQ�LV�������PP��+RZHYHU��ZLWK�JOREDO�FOLPDWH�FKDQJHV�� WKH�
GUDXJKW�LQ�%DLFKHQJ�FLW\�KDV�EHFRPH�PRUH�VHULRXV��,Q�RUGHU�WR�DPHOLRUDWH�WKH�DEXQGDQW�
VDOLQH�DQG�DONDOLQH�VRLO��SDGG\�IDUPLQJ�ZDV�GHYHORSHG�LQ�%DLFKHQJ�FLW\�LQ�������:LWKLQ�
WKH�WRWDO�ULFH�FXOWLYDWLRQ�DUHD�LQFUHDVHG�IURP���WR��������KHFWDUHV�DQG�WKH�WRWDO�SURGXFWLRQ�
KDV�EHHQ�LQFUHDVHG�IURP���WR���������WRQV�E\�������VHH�)LJXUH����

Figure 1: Changes in Rice Production and Areas in Baicheng City
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6RXUFHV�������%DLFKHQJ�6WDWLVWLFDO�<HDUERRN��5HSRUW�RQ�&RVW�DQG�5HYHQXH�RI�$JULFXOWXUDO�3URGXFWV�LQ�&KLQD�
DQG�ÀHOG�VXUYH\V�

The Amelioration of Saline and Alkali Lands by Growing Paddy Rice

,Q�&KLQD�� VDOLQH�DONDOL� ODQGV� FDQ� EH� IRXQG� WKURXJKRXW� DULG� DQG� VHPL�DULG� DUHDV��
7KH� VDOLQH�DONDOL� ODQGV�ZHUH� IRUPHG�E\� WKH� FRPSUHKHQVLYH� LQÁXHQFH�RI� DQ�XQLTXH�
climate, hydrology and other natural conditions. In ancient China, there is evidence of 

-LOLQ�3URYLQFH
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DPHOLRUDWLRQ�RI�VDOLQH�DQG�DONDOLQH�ODQG�E\�FXOWLYDWLQJ�SDGG\�ÀHOG�IDUPLQJ���%DLFKHQJ�
DQG�'D·DQ� FLWLHV�ZHUH� FKRVHQ�DV� WKH� VXUYH\�DUHDV� IRU� VHYHUDO� UHDVRQV��)LUVWO\�� ERWK�
%DLFKHQJ�DQG�'D·DQ�FLWLHV�XVH�JURXQGZDWHU�IRU�SDGG\�IDUPLQJ��7KH�JURXQGZDWHU�LQ�
%DLFKHQJ�FLW\�LV�HDV\�WR�XVH�DQG�ULFH�FXOWLYDWLQJ�DUHDV�KDV�LQFUHDVHG�UDSLGO\�LQ�UHFHQW�
\HDUV�GXH� WR� WKH�KLJK�SULFH�RI� ULFH�� 6HFRQGO\�� VRLO� VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ� LV�
PRUH�VHULRXV�LQ�'D·DQ�FLW\�WKDQ�DQ\�RWKHU�SODFH�LQ�WKH�%DLFKHQJ�UHJLRQ�DQG�WKH�XVDJH�
RI�DPHOLRUDWLRQ�HTXLSPHQW�IRU�JURZLQJ�ULFH�LV�PRUH�FRPPRQ��6R�ORFDO�IDUPHUV�LQ�'D·DQ�
FLW\�KDYH�PRUH�H[SHULHQFHV�RI�DPHOLRUDWLRQ�RI�VDOLQH�DQG�DONDOLQH�VRLOV�

Paddy Farming in Baicheng City

3DGG\� IDUPLQJ� LQ�%DLFKHQJ� FLW\�EHJDQ� LQ�������PDLQO\� IRU� DPHOLRUDWLQJ� VDOLQH�DQG�
DONDOLQH�VRLOV�DV�ZHOO�DV�IRU�LQFUHDVLQJ�ULFH�SURGXFWLRQ��$IWHU�PRUH�WKDQ����\HDUV��%DLFKHQJ�
FLW\�KDV�EHFRPH�PRUH�WKDQ�VHOI�VXIÀFLHQW�LQ�ULFH�SURGXFWLRQ�DQG�KDV�WKH�DELOLW\�WR�H[SRUW�
ULFH� WR�RWKHU� UHJLRQV�� ,UULJDWLRQ� LQ�%DLFKHQJ� FLW\� LV� EDVHG�RQ�JURXQGZDWHU�ZLWKRXW�
SURSHU�GUDLQDJH�V\VWHP��7KHUHIRUH��WKH�VDOW�DQG�DONDOL�PDWHULDOV�DUH�QRW�IXOO\�GUDLQHG�
E\�WKH�ZDWHU��,Q�IDFW��VDOLQH�DQG�DONDOLQH�VRLOV�LQ�%DLFKHQJ�FLW\�DUH�QRW�DPHOLRUDWHG�GXH�
to incomplete drainage facilities.

Paddy Farming in Da’an City

6RLO�VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ�LQ�'D·DQ�FLW\�LV�PRUH�VHULRXV�WKDQ�DQ\�RWKHU�SODFH�
LQ� WKH�%DLFKHQJ� UHJLRQ��6RLO� VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ� FRYHU�������RI� WKH� WRWDO�
ODQG�DUHDV�LQ�'D·DQ�FLW\��3DGG\�IDUPLQJ�EHJDQ�LQ������LQ�RUGHU�WR�DPHOLRUDWH�WKH�VDOLQH�
DQG�DONDOLQH�VRLOV�8�7KH�LUULJDWLRQ�ZDWHU�IRU�SDGG\�IDUPLQJ�LV�IURP�JURXQGZDWHU�DQG�
XQOLNH�%DLFKHQJ�FLW\��WKHUH�DUH�GUDLQDJH�FDQDOV�LQ�'D·DQ�FLW\��7KHUHIRUH��VDOW�DQG�DONDOL�
DUH�GUDLQHG�E\�ZDWHU�DQG�KHQFH�VDOLQH�DQG�DONDOLQH�VRLOV�LQ�WKH�FLW\�DUH�DPHOLRUDWHG�E\�
VXIÀFLHQW�GUDLQDJH�IDFLOLWLHV�

Table 1 Increase of Rice Cultivated Areas and Total Production in Two Cities
Cultivated areas (ha) 7RWDO�URXJK�ULFH�SURGXFWLRQ��WRQ�
%DLFKHQJ 'D·DQ %DLFKHQJ 'D·DQ

���� �� 600 58 459
���� ������ ����� 144,039 ������
&$*5���� 55.03 ���� 58.38 �����

6RXUFH��%DLFKHQJ�6WDWLVWLFDO�<HDUERRN�������������
1RWH��&$*5��&RPSRXQG�$QQXDO�*URZWK�5DWH�� ��$��3������$��3�����������

8� %LQ�/L��=KLFKXQ�:DQJ��=KHQJZHL�/LDQJ��DQG�&KXQPLQJ�&KL��´4XDOLW\�RI�*URXQGZDWHU�LQ�
6RGLF�VRLO�$UHDV�LQ�'D·DQ�&LW\�DQG�6RLO�6DOLQL]DWLRQ�5LVN�RI�8VLQJ�WKH�:DWHU�IRU�,UULJDWLRQµ��
9RO�����1R�����������SS���������,Q�&KLQHVH�

�� =KDQ\L�*DR��<RX\L�=KDQJ�	�;LQJ\H�4X��́ 7KH�3UHYHQWLRQ�DQG�$PHOLRUDWLRQ�RI�6DOLQH�DQG�$ONDOL�
VRLO�LQ�&KLQDµ��DYDLODEOH�IURP�KWWS���ZZZ�ODQO�JRY�&KLQDZDWHU�GRFXPHQWV�*DR]KDQ\L�
SGI���DFFHVVHG����$XJXVW������
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7DEOH� �� VKRZV� WKH� LQFUHDVH� RI� ULFH� FXOWLYDWHG� DUHDV� DQG� WRWDO� HVWLPDWH� RI� ULFH�
SURGXFWLRQ�LQ�ERWK�%DLFKHQJ�FLW\�DQG�'D·DQ�FLW\��5LFH�FXOWLYDWHG�DUHDV�LQFUHDVHG�IURP�
���KD� LQ������ WR��������KD� LQ�������DQG�WKH� WRWDO�SURGXFWLRQ� LQFUHDVHG�IURP���� WRQV�
LQ������WR���������WRQV�LQ������LQ�%DLFKHQJ�FLW\��,Q�FRPSDULVRQ��ULFH�FXOWLYDWHG�DUHDV�
LQFUHDVHG�IURP�����KD�LQ������WR�������KD�LQ�������DQG�WKH�WRWDO�SURGXFWLRQ�LQFUHDVHG�
IURP�����WRQV�WR��������WRQV�LQ������LQ�'D·DQ�FLW\��,Q�%DLFKHQJ�FLW\��GXH�WR�WKH�HDVLHU�
XVH�RI�JURXQGZDWHU�DQG�EHWWHU�ODQG�FRQGLWLRQ��FRPSDUHG�WR�'D·DQ�FLW\���ZH�XVHG�WKH�
&RPSRXQG�$QQXDO�*URZWK�5DWH� �&$*5�� WR�FRQÀUP�WKH�VFDOH�RI�SDGG\�IDUPLQJ� LQ�
%DLFKHQJ�FLW\�LV�IDVWHU�WKDQ�'D·DQ�FLW\�

Income and Cost Analysis for Rice Cultivating Farmers in Two Cities

7ZR�ÀHOG�VXUYH\V�ZHUH�FDUULHG�RXW�LQ�%DLFKHQJ�UHJLRQ�LQ�������2QH�ZDV�FRQGXFWHG�
LQ�%DLFKHQJ�FLW\� LQ�$SULO� DQG� WKHUH�ZHUH�YLVLWV� WR� WZR� ULFH�FXOWLYDWLQJ� IDUPHUV��7KH�
RWKHU�ZDV�GRQH�LQ�'D·DQ�FLW\�LQ�$XJXVW�DQG�YLVLWV�WR�WZR�ULFH�FXOWLYDWLQJ�IDUPHUV�ZHUH�
GHHPHG�DSSURSULDWH�WR�FROOHFW�GDWD�IRU�WKH�\HDU�������7DEOH���VKRZV�WKH�FRVW�DQG�QHW�
SURÀW�DQDO\VLV�RI�IRXU�IDUPHUV�ERWK�LQ�%DLFKHQJ�DQG�'D·DQ�FLWLHV�

7DEOH���&RVW�DQG�1HW�3URÀW�$QDO\VLV�RI�)RXU�5LFH�FXOWLYDWLQJ�)DUPHUV�LQ�%DLFKHQJ�DQG�
Da’an Cities

%DLFKHQJ� 'D·DQ�
)� )� )� )�

(1) Rice cultivating area (ha) 6 10 1 �
��� 7RWDO�URXJK�ULFH�SURGXFWLRQ��WRQ� �� 85 � 16
(3) 3HU�KHFWDUH�SURGXFWLRQ��������� 9.5 8.5 ��� 8.0
(4) 7RWDO�FRVW��<XDQ� ������ 138,800 5,500 10,400
(5) 7RWDO�LQFRPH ������� 156,400 ������ ������
(6) 7RWDO�QHW�SURÀW��������� ������ ������ ����� 19,040
��� 3HU�WRQ�LQFRPH��������� 1,860 1,840 1,840 1,840
(8) 3HU�WRQ�FRVW��������� 1,504 1,633 ��� 650

)HUWLOL]HU ��� ��� ��� ���
Agrochemicals 105 118 �� 63
3ODVWLF�KRXVH 44 41 ï ï
)XHO ��� 149 �� 50
Land rent 105 118 100 69
7KUHVKLQJ �� 35 143 31
+LUHG�ODERU 353 383 ��� ���

(9) 3HU�WRQ�QHW�SURÀW��������� 356 ��� 1,054 1,190
�����1HW�SURÀW�UDWH������������� ���� 11.3 ���� ����
6RXUFH��)LHOG�VXUYH\�FRQGXFWHG�LQ�����

%DLFKHQJ�FLW\�KDV��ODUDJH�DUHD�EXW�ZLWK�OHVVHU�SRSXODWLRQ�DQG�WKH�VRLO�FRQGLWLRQ�
LV�EHWWHU�WKDQ�IRXQG�LQ�'D·DQ�FLW\��7DEOH���VKRZV�WKDW�WKH�ULFH�FXOWLYDWLQJ�DUHDV�RI�WZR�
IDUPHUV�LQ�%DLFKHQJ�FLW\�DUH�ELJJHU�WKDQ�WKH�WZR�IDUPHUV�LQ�'D·DQ�FLW\��:LWK�D�ELJJHU�
ULFH�FXOWLYDWLQJ�DUHD�DQG�PRUH�ULFH�SURGXFWLRQ��WRWDO�UXUDO�LQFRPH�LQ�%DLFKHQJ�FLW\�LV�
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PXFK�KLJKHU��+RZHYHU��SHU�WRQ�FRVW�RI�ULFH�LQ�%DLFKHQJ�FLW\�LV�PXFK�PRUH�WKDQ�WKH�SHU�
WRQ�FRVW�LQ�'D·DQ�FLW\��WKH�KLJKHU�FRVW��KDV�OHG�WR�ORZHU�QHW�SURÀW�UDWHV�LQ�%DLFKHQJ�FLW\�

7KH�FRVW�FRPSRQHQWV�RI�ULFH�SURGXFWLRQ�FRQVLVW�RI�IHUWLOL]HUV��DJURFKHPLFDOV��SODVWLF�
KRXVH��IXHO��ODQG�UHQW��WKUHVKLQJ�DQG�KLUHG�ODERXU�FRVW��)HUWLOL]HUV��DJURFKHPLFDOV�DQG�
KLUHG�ODERXU�FRVWV�LQ�%DLFKHQJ�FLW\�DUH�KLJKHU�WKDQ�'D·DQ�FLW\��HVSHFLDOO\�WKH�FRVW�RI�
IHUWLOL]HUV��ZKLFK�LV�GRXEOH�WKH�SULFH�WKDQ�LQ�'D·DQ�FLW\��7KHUHIRUH��LW�FDQ�EH�LQIHUUHG�WKDW�
RYHUXVH�RI�IHUWLOL]HUV�DQG�FKHPLFDOV�GXULQJ�ULFH�SURGXFWLRQ�LQ�%DLFKHQJ�FLW\�LV�KLJKHU�
WKDQ�'D·DQ�FLW\��$V�VXFK��WKLV�LV�WKH�PDLQ�UHDVRQ�IRU�WKH�ORZHU�SHU�WRQ�QHW�SURÀWV�RI�ULFH�
SURGXFWLRQ�LQ�%DLFKHQJ�FLW\�

7DEOH���&RPSDULVRQ�RI�1HW�3URÀW�RI�SHU�+HFWDUH�DPRQJ�5LFH��&RUQ�DQG�6R\EHDQ
�8QLW��<XDQ�

%DLFKHQJ Daan

Rice (1) ����� �����

-LOLQ�3URYLQFH
&RUQ���� 961

6R\EHDQ���� �����

Gap
5LFH��&RUQ�������� 1,408 �����

5LFH��6R\EHDQ�������� ��� �����

1RWH��'DWD�IRU�%DLFKHQJ�DQG�'DDQ�FLWLHV�ZHUH�FDOFXODWHG�XVLQJ�7DEOH����'DWD�IRU�-LOLQ�SURYLQFH�LV�IURP�´5HSRUW�
RQ�&RVW�DQG�5HYHQXH�RI�$JULFXOWXUDO�3URGXFWV�LQ�&KLQDµ�������SS�����DQG�����

$OWKRXJK�WKH�SHU�WRQ�QHW�SURÀWV�RI�ULFH�SURGXFWLRQ�LQ�%DLFKHQJ�FLW\�LV�OHVVHU�WKDQ�
LQ�'D·DQ�FLW\��ZKHQ�FRPSDUHG�WR�FRUQ�DQG�VR\EHDQ�SURGXFWLRQ��PDLQ�SURGXFWV�EHVLGHV�
ULFH�LQ�-LOLQ�SURYLQFH��ULFH�LV�DQ�HFRQRPLFDOO\�YLDEOH�FURS�WKDW�KDV�WKH�SRWHQWLDO�WR�LQFUHDVH�
IDUPHUV·�LQFRPH�LQ�WKH�IXWXUH��7DEOH���VKRZV�WKH�FRPSDULVRQ�RI�QHW�SURÀWV�RI�SHU�KHFWDUH�
DPRQJ�ULFH��FRUQ�DQG�VR\EHDQ�LQ�-LOLQ�SURYLQFH��,W�VKRZV�WKDW�WKH�SHU�KD�QHW�SURÀWV�RI�
ULFH�SURGXFWLRQ�LV�KLJKHU�WKDQ�FRUQ�RU�VR\EHDQ��7KHUHIRUH��SDGG\�IDUPLQJ�LQ�%DLFKHQJ�
DQG�'D·DQ�FLW\�LV�KHOSIXO�WR�SURPRWH�IDUPHUV·�LQFRPH��HVSHFLDOO\�LQ�'D·DQ�FLW\��7KLV�LV�
D�VLJQLÀFDQW� IDFWRU� LQ�VROYLQJ�UXUDO�SRYHUW\�DQG�VWDELOL]LQJ�&KLQD·V�GHYHORSPHQW�RI�
rural areas.

Impact on Eco-environment as a Result of Paddy Farming in Two Cities

3DGG\�IDUPLQJ�QHHGV�DGHTXDWH�ZDWHU�VXSSO\�LQ�DULG�RU�VHPL�DULG�ODQGV��:DWHU�LV�WKH�
VFDUFHVW�UHVRXUFH�LQ�WKHVH�ODQGV�QRW�RQO\�IRU�HYHU\GD\�OLYLQJ�EXW�DOVR�IRU�DJULFXOWXUDO�
SURGXFWLRQ��%DLFKHQJ�UHJLRQ�LV�ULFK�LQ�JURXQGZDWHU�WKDW�SURYLGHV�UHODWLYHO\�HQRXJK�
ZDWHU�IRU�ULFH�SURGXFWLRQ��)URP�ODWH�����V��DV�SDGG\�IDUPLQJ�GHYHORSHG�LQ�%DLFKHQJ�
DQG�'D·DQ� FLW\�� WKH� LQFUHDVLQJ�DUHD�RI� WRWDO� ULFH�SURGXFWLRQ� LQFUHDVHG�JURXQGZDWHU�
XWLOL]DWLRQ��+HQFH�H[FHVVLYH�XVH�RI�JURXQGZDWHU�KDV�EHFRPH�D�PDMRU�SUREOHP�
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Table 4 Increase of Wells and Groundwater Utilization in Two Cities
��8QLW�RI�*8��0LOOLRQ�Pó�

%DLFKHQJ�FLW\ 'D·DQ�FLW\

Well *8 5DWLR���� Well *8 5DWLR����
1998 ������ ��� ���� 3,654 115 ����

���� ������ 618 ����� ����� ��� 53.3

Resource ï 358 100 ï ��� 100

&$*5���� 1.94 ����� ï 4.64 ����� ï

6RXUFH��%DLFKHQJ�6WDWLVWLFDO�<HDUERRN��YDULRXV�LVVXHV��=KDQJ�+RQJ[LD�´6XJJHVWLRQ�IRU�ULYHU�ZDWHU�XVH�LQ�'DDQ�
FLW\µ��-LOLQ�:DWHU���&KLQD�������������SS����
1RWH��&$*5��&RPSRXQG�$QQXDO�*URZWK�5DWH�� ��:��*8������:��*8������������*8�LV�WKH�VKRUW�ZULWH�IRU�WKH�
JURXQGZDWHU�XWLOL]DWLRQ�5HVRXUFH�LV�PHDQV�WKH�JURXQGZDWHU�TXDQWLW\�FRXOG�EH�HDVLO\�XVHG�5DWLR�LV�PHDQV�WKH�
*8�5HVRXUFH
���

7DEOH���VKRZV�WKH�QXPEHU�RI�ZHOOV�DQG�JURXQGZDWHU�XWLOL]DWLRQ�LQFUHDVH��HVSHFLDOO\�
LQ�%DLFKHQJ�FLW\��GXH�WR�WKH�GHYHORSPHQW�RI�ODUJH�ULFH�FXOWLYDWLQJ�DUHDV��7KH�JURXQGZDWHU�
XWLOL]DWLRQ� LQFUHDVHG�IURP�����PLOOLRQ�Pó� LQ������ WR�����PLOOLRQ�Pó� LQ������DQG�WKH�
UDWLR�LQFUHDVHG�IURP��������LQ������WR���������LQ�������,Q�'D·DQ�FLW\�WKH�JURXQGZDWHU�
XWLOL]DWLRQ�LQFUHDVHG�IURP�����PLOOLRQ�Pó�LQ������WR�����PLOOLRQ�Pó�LQ�������,W�LV�FOHDU�
WKDW�RYHUXVH�RI�JURXQGZDWHU�LV�PRUH�VHULRXV�LQ�%DLFKHQJ�FLW\�WKDQ�'D·DQ�FLW\��7KHUHIRUH��
JURXQGZDWHU�UHVRXUFH�ZLOO�FRQWLQXH�WR�EH�D�PDMRU�IDFWRU�UHVWULFWLQJ�SDGG\�IDUPLQJ�LQ�
%DLFKHQJ�UHJLRQ��7KXV��VXFK�ZDWHU�SUREOHP�PXVW�EH�UHVROYHG�QRW�RQO\�IRU�VXVWDLQDEOH�
SDGG\�IDUPLQJ�EXW�DOVR�IRU�LPSURYLQJ�SHRSOH·V�GDLO\�OLYHV�

)RUWXQDWHO\��WKH�ORFDO�JRYHUQPHQW�LV�DOHUW�DERXW�WKH�JURXQGZDWHU�XWLOL]DWLRQ�FULVLV��
Now, there are two water diversion programs; one is diverting water from Nenjiang 
5LYHU��ZKLFK�EHORQJV�WR�WKH�+HLORQJMLDQJ�SURYLQFH��WR�%DLFKHQJ�FLW\�DQG�WKH�RWKHU�LV�
GLYHUWLQJ�ZDWHU�IURP�1HQMLDQJ�5LYHU�WR�'D·DQ�FLW\��,I�WKHVH�WZR�SURJUDPV�DUH�VXFFHVVIXO��
LW�LV�H[SHFWHG�WR�RYHUFRPH�WKH�JURXQGZDWHU�XWLOL]DWLR�FULVLV�DQG�VXSSO\�DGHTXDWH�ZDWHU�
for paddy farming and for human consumption.

Table 5 Summarization of Paddy Farming in Baicheng and Da’an city

6RLO�VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ
$PHOLRUDWLRQ�E\�JURZLQJ�SDGG\�ULFH

%DLFKHQJ�FLW\ 'D·DQ�FLW\
,UULJDWLRQ�E\�JURXQGZDWHU ,UULJDWLRQ�E\�JURXQGZDWHU

No drainage system 'UDLQDJH�E\�FDQDO
6DOW�DQG�DONDOL�DUH�QRW�GUDLQHG�E\�ZDWHU 6DOW�DQG�DONDOL�DUH�GUDLQHG�LQWR�RWKHU�SODFH�E\

water
6DOLQH�DQG�DONDOLQH�VRLOV�DUH�QRW�FRPSOHWHO\ 6DOLQH�DQG�DONDOLQH�VRLOV�DUH�DPHOLRUDWHG�E\

DPHOLRUDWHG�E\�JURZLQJ�SDGG\�ULFH growing paddy rice
 Secondary soil salinization 'UDLQHG�VDOW�DQG�DONDOL�SROOXWH�RWKHU�SODFHV

6RXUFH��$XWKRU·V�REVHUYDWLRQV
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7DEOH���VKRZV�WKDW�LQ�%DLFKHQJ�FLW\��WKH�VDOLQH�DQG�DONDOLQH�VRLOV�DUH�QRW�FRPSOHWHO\�
ameliorated due to incomplete drainage facilities. As a result, this easily causes 
VHFRQGDU\�VRLO��VDOLQL]DWLRQ��,Q�'D·DQ�FLW\��WKH�VDOLQH�DQG�DONDOLQH�VRLOV�DUH�DPHOLRUDWHG�
E\�FRPSOHWH�LUULJDWLRQ�DQG�GUDLQDJH�V\VWHP��%XW�WKH�VDOW�DQG�DONDOL�JHWV�GLVWULEXWHG�WR�
RWKHU�SODFH��D�PDUVKODQG�QDPHG�;LDR�;LQPL��LQ�WKH�PLGGOH�RI�'D·DQ�FLW\��$V�VDOW�DQG�
DONDOL�JHW�FRQFHQWUDWHG��VRLO�VDOLQL]DWLRQ�DQG�DONDOLQL]DWLRQ�KDV�LQFUHDVHG�LQ�WKH�;LDR�
Xinmi marshland. As a result,  while paddy farming successfully ameliorated the saline 
DQG�DONDOLQH�VRLOV�LQ�'D·DQ�FLW\�DW�WKH�VDPH�WLPH�WKH�GUDLQHG�VDOW�DQG�DONDOL�SROOXWHV�
QHDUE\�DUHDV�

Conclusions

3DGG\�IDUPLQJ�LQ�%DLFKHQJ�DQG�'D·DQ�FLW\�KDV�FRQWULEXWHG�WR�WKH�LQFUHDVH�RI�IDUPHUV·�
LQFRPH��%XW� WKH� LQFUHDVH� LQ� LQFRPH� LV� DW� WKH� FRVW� RI� H[FHVVLYH�XVH�RI� VFDUFH�ZDWHU�
UHVRXUFHV��HVSHFLDOO\�JURXQGZDWHU�UHVRXUFH��7KHUHIRUH�� LW�FDQ�EH�FRQFOXGHG�WKDW�ULFH�
LV�DQ�HFRQRPLFDOO\�YLDEOH�FURS��ZKLFK�KDV�WKH�SRWHQWLDO� WR� LQFUHDVH�IDUPHUV·� LQFRPH�
LQ�%DLFKHQJ�DQG�'D·DQ�FLW\��+RZHYHU��LQHIÀFLHQW�ZDWHU�PDQDJHPHQW�LV�D�PDMRU�IDFWRU�
UHVWULFWLQJ�VXVWDLQDEOH�SDGG\�IDUPLQJ�LQ�WKH�%DLFKHQJ�UHJLRQ��7KHUHIRUH��WKH�IROORZLQJ�
FRQFOXVLRQV�FDQ�EH�PDGH��ULFH�SURGXFWLRQ�KDV�JRRG�SURVSHFWV�LQ�WHUPV�RI�SURÀWDELOLW\�WR�
LQFUHDVH�IDUPHUV·�LQFRPH�LQ�%DLFKHQJ�DQG�'D·DQ�FLWLHV��3DGG\�GHYHORSPHQW�KDV�OHG�WR�
RYHUXVH�RI�JURXQGZDWHU�LQ�%DLFKHQJ�FLW\�LQ�UHFHQW�\HDUV��ZKLFK�LQ�WKH�HQG�KDV�EHFRPH�
D�PDMRU�IDFWRU�LQ�UHVWULFWLQJ�SDGG\�IDUPLQJ�LQ�WKH�%DLFKHQJ�UHJLRQ��6DOLQH�DQG�DONDOLQH�
VRLOV�DUH�QRW�DPHOLRUDWHG�LQ�%DLFKHQJ�FLW\�E\�JURZLQJ�SDGG\�ULFH�GXH�WR�WKH�ODFN�RI�
GUDLQDJH�V\VWHP��,Q�FRPSDULVRQ�VDOLQH�DQG�DONDOLQH�VRLOV�DUH�DPHOLRUDWHG�LQ�'D·DQ�FLW\�
E\�JURZLQJ�SDGG\�ULFH�GXH�WR��HIÀFLHQW�XVH�RI�GUDLQDJH�V\VWHP��

7KHUHIRUH��LQ�RUGHU�WR�EH�VXVWDLQDEOH��%DLFKHQJ�DQG�'D·DQ�PXVW�EH�LPSURYH�WKH�IDUP�
PDQDJHPHQW�RQ�WZR�DVSHFWV��)LUVWO\��E\�GHYHORSLQJ�SURSHU�IDFLOLWLHV�IRU�SDGG\�IDUPLQJ�
and water utilization. Secondly, perfecting the irrigation and drainage system in these 
WZR�FLWLHV��,Q�VR�GRLQJ��LW�LV�SRVVLEOH�WKDW�VDOLQH�DQG�DONDOLQH�VRLOV�FDQ�EH�DPHOLRUDWHG�
EHWWHU�WKDQ�EHIRUH�DQG�SDGG\�IDUPLQJ�FDQ�EH�SDUW�RI�VXVWDLQDEOH�GHYHORSPHQW�LQ�WKH�
future in China.


