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Abstract Soil property and plant growth exist spatial and temporal variations due to the unevenness of effects of natural and human factors
across a region. This study investigated the spatio—temporal variations in wheat production and soil organic carbon density SOCD in sur—
face soil 0~20 ¢cm at a county scale Ledu, Qinghai Province . Wheat yield and SOCD had significant spatial patterns at county scale.
However, they showed an opposite spatial distributions in the 1980s and 2000s the lowest SOCD found in the high—yield fields and the
highest SOCD observed in the low—yield fields. From the 1980s to the 2000s, wheat yield had a slight increase of only 0.5%, while SOCD
increased by 11.5% in the high—yield fields; wheat yield was increased by 12.9%, but SOCD were decreased by 24.6% in the middle—yield
fields; and wheat yield was elevated by 18.9% while SOCD were lowered by 29.8% in the low—yield fields. Topography and land use were
the dominant factors influencing the relationships between SOCD and crop yields at county scale.
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: Table 1 Agricultural statistics in Ledu county
1 20 80 1981—1990 2000 2001—2011
1.1 Town Wheat yield/ Nitrogen Tractor/ Wheat yield/ Nitrogen Tractor/
102°06'~102°47" E 36°11'~36°52" N kg-hm™ fertilizer/t ~ -a  kg-hm™ fertilizer/t ~ -a”
1592 s1 7 2243 41 170
1721 175 32 2044 179 228
1538 43 26 2902 67 145
95 km 5138 23 242 5057 27 975
115 km, 33.6 km 23 km 5583 230 135 5546 256 1167
5047 522 454 4948 545 2366
2033 172 75 2663 177 551
3241 303 211 3765 762 1466
1587 50 25 1760 204 286
1253 66 20 1839 244 163
335.4 mm 7°C =107C 1239 39 19 1302 1179
2458.1%C 2762.5h 144 1468 126 35 2248 241 322
d 6 079.7 MJ -m™ 1850~ 5186 360 306 5222 885 1790
4480 m, 2007 1079 75 34 2019 286 287
24 572 hm> 2013 1180 73 25 1573 119 79
25 100 . 2495 99 33 2680 311 399
1887 64 28 2739 99 632
153 g-ke™ 1.27 g-kg™ 13.9 mg-kg™ o6 9 6 ol o p
188 mg-kg™ 2362 61 18 3084 81 169
€ ) 3252 147 77 3579 131 437
4000 o 5166 177 362 5308 216 1256
80 827 47 21 1451 78 136

1406 46 23 1425 136 207
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Figure 1 Spatio—temporal distribution of wheat yields

in Ledu county
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Table 2 Statistical data of farmland in Ledu county

e 20 80 1981—1991 2000 2001—2011
Sample Average Sample Average Growth rate
/hm? 4.74x10° 4.74x10*
1.08x10* 1.08x10" 0%
1.85x10" 2.97x10* 62.8%
1.80x10* 0.69x10* -61.7%
/kg+hm™ 230 2487+111.35 253 2907+104.34 17%
50 4896+35.48 55 4922+38.73 0.5%
80 2171+43.52 33 2450+45.59 12.9%
100 1172+14.73 165 1393+5.29 18.9%
SOCD/kg-m™ 70 3.8+3.07 70 2.8+1.6 -26%
24 1.95+2.35 24 2.20+1.1 11.5%
36 431231 36 3.25+1.3 -24.6%
10 4.66+3.01 10 3.21+1.7 -29.8%
t 230 138.2+122.96 253 243.5+225.12 76%
50 302.2+£134.86 55 445.8+279.79 47.5%
80 116.26+80.36 33 203.41+182.26 75%
100 63.06+70.28 165 108.61+170.03 72.2%
/ 230 97+144.55 253 584+629.61 500%
50 300+£186.53 55 1511+570.32 400%
80 53+34.94 33 359+333.37 570%
100 24+50.28 165 174+123.09 620%
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