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Fig. 1 A sketch map of the slope land tested

(Observation sites and contour was shown)
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Table 1 Classical statistic analysis of soil moistures and soybean yields
H# CH/HD (DACH FEAHL B IR/ M EEIN Frdt 2 A5 A
421 EG 102 23.3 16.7 319 3.586 0.118
2B 102 30.2 18.2 37.9 3.572 0.142
5/07 ®G 102 28.3 21.2 35.9 3.340 0.140
B 102 33.6 25.9 48.5 4.031 0.264
5/22 EE 102 19.3 11.5 32.8 5.087 0.224
283k 102 24.4 13.4 37.8 5.471 0.249
6/22 %G 102 17.1 103 28.8 4.124 0.171
2 102 26.1 14.4 36.5 4.643 0.089
8/30 EG 102 29.5 23.6 41.6 2.623 0.084
2B 102 353 29.8 44.0 2.866 0.081
9/28" 90 1.1 0.05 0.26 9.421 0.262
o KRETREER, HARN S K.
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Table 2 Soybean yield in relation to relative altitude and soil moisture
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Fig. 3 Spatial-temporal variation of soil moisture
3
Table 3 Theoretical models of semivariogram and their parameters
FHE CH/ED {7 SRR b A IEVE SN IE] A (m)
4/21 s BRARAZY 0.200 215.4
25 BRAS R 0.224 265.3
5/07 & e A A 0.216 217.0
25 i it 0.102 506.6
5/22 EE BRA R 0.489 293.2
B3] BRARATY 0.413 210.4
6/22 EE it 0.223 408.6
g0 re A A 0.120 216.7
8/30 & EiF Vg bt 0.487 226.2
g0 FREUEA 0.499 159.3




5 4 10 SR SCAE s TR DR b 90 I A B L R B T A R A 2 A 415

2.4

Bept b b T b3 2 e, R AR
PRI 22 8] e Joe P T 3 B8ORS (9 2 1) e b
M 4 R, KT 1 4 23 () AR Ak v
0.05 ~ 0.26 kg/m*, K& R4 RECH 0.262,
AR AR R (R 1o PRI X I A A b
B S KR PR, T S AR R, A TE R S AR AR
), FEARAK I BARD I, Rty DL, R K
SRR R RIS KR B R, (H[R]
A RERZ IR SR ST (4.

305 -F-—

P (kg/m?)

=N

244 9 0211

0.204
0.197
0.189
0.182
0.175
0.168
0.161
122 4 0.153
0.146

0.139
M;JJ 0.132
61 v_/_/_/-/

183 4

N-S (m)

VAT
= i
0 Eﬁ 0103

Fig. 4 Spatial heterogeneity analysis of soybean yields
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Spatial-Temporal Variation of Soil Moisture and Its Spatial

Correlations with Soybean Yield in Black Soil Sloping Farmland

ZHANG Xing-yi, WANG Qi-cun, SUI Yue-yu, YU Tong-yan

(Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Harbin 150040, China)

Abstract:  Spatial-temporal variation of soil moisture and its spatial correlations with soybean yield were
analyzed with the classical statistics and geostatistics in a black soil sloping farmland. Results showed soil moisture
displayed a strong spatial heterogeneity in the sloping farmland, with an effective range varying from 159.3 m to 506.6
m and with rainfall and farming practices. Spatial heterogeneity of soil moisture was enhanced by drought, but could be
reduced by farming practices. A significant relationship was found between soybean yield and soil moisture at the
seeding stage.

Keywords: Black soil, Sloping farmland, Soil moisture, Soybean yield



