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Changes of Soil Physical and Chemical Properties in Harnessing Region of Soil and Water
Erosion by Different Biological Measures in Ranjiagou Valley of Qianyang County

HAN En-xian', HAN Gang', GUAN Hong-jie' , HUAI Zeng-an*, LI Hui-ping?, LIU Yong-giang’
(1. College of Forestry, Northwest A&F University, Yangling , Shaanzi 712100,China;
2. Forestry Station of Qianyang County, Qianyang, Shaanzi 715008, China)

Abstract: Growth situations of the forests and physicochemical properties under different models of forest
rehabilitation were investigated in Ranjiagou watershed, Qianyang County, Shaanxi Province. The results
indicated that physicochemical properties in 4 models were improved in the order of closing forest > mix-
ing forest with grass > mixing Robinia pseudoacacia with Hippophae rhamnoides > pure R. pseudoaca-
cia. Compared with wasteland, soil water content of 4 models mentioned above increased by 13. 44%,
7.91%, 2.77% and 1. 03% respectively. Compared with pure plantation, soil organic matter content of
closing forest and mixing forest with grass inscreased by 23. 88% and 23, 88% respectively, total nitrogen
content increased by 23. 86% and 36. 2% respectively, and the storage capacity of R. pseudoacacia in-
creased by 67.4% and 56. 9% respectively. Soil moisture and soil nutrients and growth situation of forest
tree were improved greatly under the model of closing forest, indicating that this model is worth to be ex-
tended in eco-reconstruction.
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Fig.1 Monthly changes of soil moisture under different

models of returning cropland toforest
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Fig.2 Vertical changes of soil moisture under different

models of returning cropland to forest
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Table 1 Water retaining capacity of the soils under different models of returning cropland to forest

P TREE  RARAKER HARKE EERKER HKESN 0~40cemEKk AR 0~40 cm
/em /% /% /% /mm g1 /mm /mm 47K & /mm

0~20 61.1 53.7 55.4 14.5 48.5

H I H AR 20~40 52.5 42.5 48,8 13.8 28.3 59.8 108.3
R3] 56. 8 48.1 52.1 4.2 54.2
0~20 59.8 50,8 54.2 14.4 45.5

HERER 20~40 51.1 41.4 48.1 13.3 27.7 55.3 100.8
b 3] 55.5 46.1 51.2 13.9 50. 4
0~20 53.4 47.7 48,9 12.2 44.7

FBRYPHBEZHER  20~40 47.6 38.6 4.5 1.5 23.7 50.2 94,9
¥ 50.5 43.2 6.7 1.9 47.5
0~20 54.8 46,4 48.8 11.8 44,4

Rt Ak 20~40 46.6 38.7 44.7 9.9 21.7 46.7 91.1
¥ 50.7 42.6 46.8 10.9 45.6
0~20 42.4 42,3 43.5 7.7 43.8

%4 20~40 40.2 38.9 38.7 4.3 12.0 41.4 85.2
L] 41.3 40,6 41.1 6.0 42,6
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Table 2 Physicochemical properties of the soils under different models of returning cropland to forest

B oz +R/e EE/ ORABE BXE ESE HKE AKE AHE/ 2N/ P Qs / #H P/ HR K/
Tgeem=) /% /% /% /% /%  (g+kg™') (gokg™!) (g kg™ (mg+ kg™") (mg « kg™!)

HUHEHBERX 0~20 0.98 53.3 1.78 25.54 27.8 13.22 17.2 1.281 0.78 1.87 79.5
20~40 1.17 48.0  2.25 20.33 30.5 15.40 15.1 1.224 0.77 1.25 79.6
40~60 1.21 44.2  2.58 17.67 34.6  14.67 13.4 0. 998 0.66 0.98 75.3
-1 0~60 1.12 48,5  2.20 21.18 310 14.43 15.2 1.168 0.74 1.37 78.1
R Y 0~20 1.12 48.2 1.95 22.62 258 12.12 14.1 1.022 0.67 1.45 70.5
BEEK 20~40 1.17 41.9  2.68 16.73 25.3 14.33 13.9 0.988 0.59 0.92 68. 4
40~60 1.27 37.7 314 13.56 29.2 14.46 13.3 0.842 0.58 0.88 64.2
¥ 0~60 1.19 42.6 2.59 17.64 26.8 13,77 13.8 0.951 0.61 1.08 67.7
HERZHEME 0~20 2.29 43.2 1.85 27.61 26,7 13.85 16.8 1.341 0.79 1.81 81.5
20~40 1.05 42,4 2.12 25.15 29,6 15.33 14.5 1.286 0. 81 1.63 79.8
40~60 1.06 41.9  2.30 22.54 33.2 16.23 14.3 1.225 0.78 1.51 77.2
Fiy 0~60 1.47 42.5 2.09 251  29.8 15.14 15.2 1.284 0.79 1.66 79.5
PGB 0~20 2.45 40.4 1.97  23.63 24.8 11.82 12.8 1.021 0.76 1.67 78.4
20~40 1.21 39.6  2.56 22.72 285 13.51 12.3 0.912 0.78 1.45 77.9
40~60 1.32 38,3 2.8 21,14 314 14,97 11.7 0.897 0.79 1.48 76.6
Ty 0~60 1.66 39.4 2.47 22,50 28,2 13.43 12.27 0943 0.78 1.53 77.6
%3 FREHEREAFHHREABRRRDIRERILR
Table 3 Annual surface runoff and silt loss under different models of returning cropland to forest
B o= HE B e (<33P 7= BiHE @ﬁi@_@ﬁ/ (=3 A7 BRER B s/
/(¥k « hm=2) Bfg) /mm /R /L (m® «km™?+a~!') /mm (tehm=2.a71)
HIILHARER 3558 1999 626.8 17 90.1 9.01 0.180 2 0.143 0.49
2000 640.5 19 101.2 10.12 0.202 4 0.158 0. 63
2001 632.2 18 97.9 9.79 0.195 8 0. 155 0. 62
¥y 633. 2 18 96. 4 9,64 0.192 8 0.152 0.58
FRER A 3558 1999 626.8 19 108. 6 10. 86 0.217 2 0.173 0. 66
2000 640.5 22 117. 4 11. 74 0.234 8 0.183 0.81
2001 632.2 19 119.6 11. 96 0.239 2 0.189 0. 69
3y 633.2 20 115.2 11.52 0.230 4 0.182 0.72
PR HETER 3270 1999 626. 8 20 121.6 12.16 0.243 2 0.189 0.45
2000 640. 5 21 123.1 17,31 0.346 2 0.166 0. 85
2001 632.2 22 112.2 11.22 0.224 4 0.176 0. 38
¥ 633.2 21 119.0 12.00 0.2713 0.174 0.67
Rl LA R 3270 1999 626.8 38 1384.5 138. 45 2.769 0 2, 209 7.98
2000 640. 5 40 1500.5 150. 05 3.0010 2.343 11.44
2001 632.2 39 1452. 4 145,24 2.905 0 2.297 10.15
¥ 633.2 39 1445.8 144.58 2.8920 2.283 9. 85

R4 FRABHMTHEXNPRELKBNERRER

Table 4 Growth and volume storage of R. pseudoacacia under different models of returning cropland to forest

s = WH/m 1@ /cm % W&/ m HTF#H/m #HH/(m® - hm™?%) MK R/
¥ OMR/% 0 ¥H OMR/Y% W MR/% Ty MR/% ¥ 4 (@ chmT

HLEHRER 8.27*" 12.5 13.40** 3.2  3.1** 24.0 5.1* 40. 0 145.3 150.2**  67.4

AERAZ A 6.4"" 16.4  5.80°* 23.4  2.20* 22,2 3.5+  36.4 24.1  28.4**  56.9

(2323 5-4¢” 33} 7.35 0.0 10.2 0.0 2.50 0.0 3.5 0.0 89.7 89.7 0.0

BE 15) 38 34t 5.5 0.0 4.70 0.0 1. 80 0.0 2.1 0.0 18.1  18.1 0.0

B 3.4 0.0 3.30 0.0 2.50 0.0 0.4 0.0 15.3 15.3 /
. EREE;,ERRDE.
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Table 5 Biomass and distribution of R. pseudoacacia under different models of returning cropland to forest t+ hm™?
+ ;-4 "t #H Ait
AEEK
i % Hit % ER % R % R % k-3 4 %
HILHHERX 55.83 52.2 9.41 8.8 14.01 13.1 5.78 5.4 21.93 20.5 106, 96 100
HRER K 38.18 50.2 4,64 6.1 9.43 12.4 3.65 4.8 20.15 26.5 76.05 100
SRR (B 37.17 51.7 6,69 9.3 11,22 13.9 4,42 3.8 15,32 21.3 71.90 100
Lok 3] 28.10 50.0 3.43 6.1 7.70 13.7 2.41 4.3 13.54 24.1 56.20 100
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