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97.09%, 1 308. 4x 10°hm?, 8.33% 1 020. 2x 10°hm?,
’ 76% ’ 1
1388.1x 10°hm?  8.84%,
15. 1%
1 1984 2000 ( : x 10°hm?)
Tab.1 Change of land use structure in Shandong Province 1984 2000 (unit: x 10°hm?)
1984 1994 2000 1984 2000
(%) (%) (%) (%)
8533.0 54. 45 8016. 1 51.00 7672.0 48. 85 -861.0 -5.60
293.1 1.87 908. 2 5.78 1020. 2 6.5 727.1 4.63
1360.5 8. 68 1276. 2 8.12 1308. 4 8.32 -52.1 -0. 36
120.7 0.77 75.1 0.48 45. 6 0.29 -75.1 -0.48
1365. 8 8.72 1733. 4 11. 03 1882.5 11.99 516.7 3.27
453.0 2.89 430.0 2.74 481.1 3.06 28. 1 0.17
1715.0 10. 94 1649.5 10. 49 1388. 1 8.84 -326.9 -2.1
1830. 6 11. 68 1630. 7 10. 37 1907.5 12. 15 76.9 0. 47
2
, 1949 870
x 10%, 191kg, 1980 2 384x 10%t, 1949
1.7 , 1980
1984 3 000x 10%, 398kg, 1949
207kg, 1993 4 000x 10%, , 1995 1996
, 2000 3 837. 74x 10, 8.3%,
, , 427.3kg, 1949 236. 3kg
795kg/hm*? 4 938kg/hm?, 521 ( 1)
3
3.1
3.1.1

K= (Ub- UaMUax (1/T) x 100%
, K , Ua Ub

(20] ,1984 2000
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Fig-1 The change of grain production in Shandong Province
. [8,9]

0.63% 0.24%

3.89%; )
, 15.5% 2.36%, 0. 39%
3.1.2 ,
) , , 1978
8 808x 10°hm?, 2000 7 772x 10°hm?, 0.53%,
82% 69.9% ( 2
2 ( % 10°hm?)
Tab. 2 Agriculture land use and the proportion of grain crop in the total crops sown area(x 10°hm?)
1978 1980 1985 1988 1993 1994 1996 2000
8 808 8 475 7 984 8 094 8213 8 014 8237 7772
1425 1 640 2 435 2379 1568 1765 1378 1592. 4
308.3 290 278.6 370.4 635. 8 834.9 1085.8 1788.4
272.2 254.6 372.5 678.6 787.8 852.8 962. 2 775. 35
(%) 82 80.2 73.5 73.9 76. 4 73.7 75 69.9
3.1.3
[11] 3

) ( 2), 1949 1978 2000
10.3% 29.4% 41.1%;
, 1949 1978 2000
25.5% 35.1% 48.5%,
35.6% 61.9% 86.7% ,
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Fig-2 Theproportion of main grain crop sow n area in Shandong Province
3 ( : kg/m?
Tab.3 Variation of different grain crop yield per unit area in Shandong Province (kg/tm?)
1949 1957 1962 1970 1978 1985 1992 2000
615 810 600 930 2 160 3780 4 548 4 697
930 1320 1095 2 160 2 865 4 500 4 906 5 610
1125 1140 1 440 2 670 3885 5595 6 593 6 270
1395 1740 1920 3 000 4170 5325 5077 5 936
555 570 525 825 1035 1 560 1809 2 282
795 990 915 1575 2 595 3930 4533 4938
3.2
3.2.1
4

- UINDEX ;A i

UINDEX = 100 *ZAi*Ci
—_

;v n
100 400 : ,
(12,131 1984 1994 2000
266.94 273.97  301.96,
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Tab.4 The classif ication values of land use degree

3.2.2

275 ,

[12]

1962

1970 3.24% 3.11%,

46.4%  48. 2%, , 1957
4.6 19. 2% ,
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Fig.- 3 Curvesof multiple crop index and total grain yield changes in Shandong Province
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, X5— , Y— , 5 5 , 5
) X2 Y , 0.946, x1 Y
, 0.771
, , , 1978
1985 1986 1992 1993 2000 42.2% 41%
42. 9%, , )
5

Tab.5 Correlation matrix of grain yield per unit area and itsaffecting factors in Shandong Province

X1 X2 X3 X4 X5 Y
X1 1
X2 0.853 1
X3 0.844 0. 980 1
X4 0. 804 0. 960 0.970 1
X5 0. 650 0.919 0. 902 0.901 1
Y 0.771 0. 946 0.913 0.918 0.923 1
4
1) : ,
: , 2000
3837. 74x 10°t, 8.3%), 427. 3kg, 4 938
kg/hm?
2)
3) :
4) 1 1
( 6) 1 L 1 L

5) :
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( : kg/fm?

Tab.6 Camparison of grain crop yield per unit area between some countr ies in 2000 (kg/tm?)

2 698 4230 3895
3738 4598 6272
2777 1769 3008
3763 2 400 6 702
1803 2736 3041
2820 8 603 7037
7128 9 058 5764
7282 7183 —
1619 6 293 9 655
4697 5610 6 270
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An Analysison the Effect of Regional L and Use Change
on Grain Production ——A Case Study in Shandong Province

SHAO Xiao- mei
(Institute of Geographic Sciences and N atural Resources Research, CA S, Beijing 100101 China)

Abstract: L and use change and its effects are mportant contents of global change study.
Taking Shandong Province as a case, land use structure and temporal variation of total
grain yield are analyzed in thispaper. Based on the resultsof analysis, the effectsof land
use on grain production are further discussed A saresult, it isfound that: the changes of
land use type directly influence grain crop sown area and the sown structure variation of
different grain crop; the degree of land use directly influencesmultiple crop index, w hich
causes the variation of total grain yield; the intensive degree of land use causes the varia-
tion of grain yield per unit area L astly, themeasuresof realizing the sustainable develop-
ment of land and grain production are put forward For exanple, wemust control the in-
crease of population strictly and protect arable land in order to level off grain crop sown
area, and increase the intensive degree of land use and il productivity for enhancing grain
yield per unit area.A coording to the status and charactersof land use, Shandong Province
could be classified asfive group s, and every group hasdifferent direction in land use These
measuresw ill provide an mportant basis for making policies on the sustainable develop-
ment of land use and grain production of Shandong Province
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