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Soil Moisture and Nutrient Levels in Artificial Pinus Tabulae formis

Forest by Level Terracing in Semiarid Loess Plateau

LI Ping, ZHU Qing-ke, XIE Jing, WANG Jing, WANG Lulu, ZHENG Xue-liang
(Key Laboratory of Soil and Water Conservation and Deserti fication

Combating of Ministry of Education, Beijing Forestry University, Beijing 100083, China)
Abstract: Level terracing is a common forestation practice in the semiarid hilly-gully area of the Loess Plateau
in China. To study the impacts of the practice on artificial forests, soil moisture and nutrient condition in a
20-year-old dense artificial Pinus tabulaeformis forest was evaluated. The average soil moisture content at
the end of rainy season was found to be 6. 94% in the 0—60 cm layer and 4. 53% in the 60—160 cm layer,
while it was 5. 43% in the whole soil profile (0—160 c¢m). This indicates that the soil moisture level is not
replenished significantly during rainy season. Alkali solution N, available P and K, organic matter, and total
N were significantly concentrated within 10 cm of soil surface, while total P and K showed insignificant sur-
face accumulation. The pH values at all sites were higher than 8. The average contents of total P and K and
available P and K in the 0—100 cm layer were all in middle level, but the average contents of organic matter,
total N, and alkali-solution N were low or very low. Result from the study suggests that in the semiarid Loess Plat-
eau with insufficient precipitation, dense artificial forest may lead to soil moisture and nutrient condition deteriorating
and that artificial thinning is an important work in later stage management of artificial forests.
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1
/ / / /
m ) ( +hm™®) /em /m  /(geem™®) /% (t+hm?) /%
1 1494 18 4 400 7.33 6.63 1.31 5.48 4.58 9.32
2 1419 29 9 200 4. 66 4.74 1.28 4.98 5.48 10. 41
3 11421 36 12 600 3. 89 4.77 1. 31 5.42 46. 95 17. 84
4 1 393 30 12 300 3.77 4. 30 1.34 5.82 9.08 14. 86
5 1390 26 8 900 4. 41 5.06 1.29 4.92 9.08 11.92
6 1404 19 11 900 3.47 4.56 1. 24 4.67 17. 21 14.73
7 1373 14 7 500 4.01 4,34 1. 46 6.25 4.69 8. 86
8 1413 26 — — — 1. 40 5.10 2.05 8. 44
9 1 403 30 — — — 1.32 6.24 2.64 8. 20
1 , 0—60 cm , 60—160
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2 %
/ /%
cm 1 2 3 4 5 6 7 8 9
0—60 6.48 6.09 7.40 7.24 6. 60 6.13 7.01 6.98 8.51 6.94
60—160 4. 88 4,32 4,24 4.97 3.91 3. 80 5. 80 3.97 4. 87 4.53
0—160 5.48 4,98 5.42 5.82 4.92 4. 67 6. 25 5.10 6. 24 5.43
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3
/cm pH Z { { ,/ ,/ ,/ ,/
(mg+keg ') (mg-keg') (mgekeg') (gekeg " (g kg (g kg ") (g kg™
0—10 8.027  100.242 15. 158 142. 286 11. 232 0. 660 0.573 16. 739
1020 8.060 44.190 11.525 77. 704 7.169 0.431 0. 560 16. 934
20—40 8.091 22.413 6.588 70.528 4.501 0. 256 0.559 16. 820
4060 8.098 30.196 5. 629 63.158 3.763 0.245 0.532 16. 770
6080 8.116 18.522 6.588 62. 479 3. 263 0.228 0.544 16. 966
80—100  8.125 22.338 5. 834 62.770 3.727 0. 226 0.513 16. 942
8. 086 39. 650 8.554 79.821 5. 609 0. 341 0.547 16. 862
4 0—100 cm
/ / / / / / /
pH (mge+kg ') (mgekg ') (mgekg ') (gekg ") (g+ kg™ (g+ kg™ (g kg™
1 7.855 36. 594 10. 702 84.637 7.967 0. 326 0.524 16. 487
2 7.921 30. 870 8.748 86.091 6.262 0.371 0.576 16. 447
3 8. 057 40. 860 9.057 74.891 6.543 0. 366 0.610 16.742
4 8.101 35.921 7.205 70.673 4.924 0. 310 0. 544 17. 279
5 8.118 31. 655 8.234 80. 855 4. 865 0. 374 0.602 17.122
6 8.189 34. 686 9.468 74.600 4. 854 0. 351 0. 545 16.577
7 8.228 20.093 7.411 77.655 4,202 0. 248 0.491 16. 960
8 8.131 40. 748 8. 954 87.110 5.076 0.373 0.523 17.132
9 8.176 85.424 7.205 81. 873 5.789 0. 351 0.505 17.009
7 0—100 cm . . , o 1
, 2 , 1



32

’ ’ o ’
6 0 8 9 s
) ) )

’ ’

’ 9 ° ’

° ’ ’
o °
’ )
’
’
N
, 40—180 cm ) 0
[24]
o ’ ’

[18] ’
[19] ;
, 4
’ (D 0—160 cm
5.43%, 0—60 cm 6.94%,
60—160 cm 4.53%,
, (2) . . .
’ . ’ 0—10 cm N
[20-21] . ; pH 8’
;0—100 cm N N

2/5’ s N N

[23]

9 ,40 cm °



1 65
L ] LI .2007,21(3)
(1] , . 166-169.
0. »1998,43(2):200-203. [14] )

[2] Hessel R. Consequences of hyperconcentrated flow for [Jl. ,2009,29(5) :0867-0873.
process-based soil erosion modelling on the Chinese [15] , s
Loess Plateau[ J ]. Earth Surf. Proc. Land, 2006, 31 [Jl. ,2003.23(8):1367-1371.
(9):1100-1114. [16] s s ,

[3] Oscar C. An analysis of externalities in agroforestry [Jl. ,
systems in the presence of land degradation[ J]. Ecol. 2005,16(11):2025-2029.

Econ. , 2001,39(1):131-143. [17] s .

[4] Lamb D, Erskine P D, Parrotta ] A . Restoration of de- [Jl. ,2010,17(5):51-53,58.
graded tropical forest landscapes[J]. Science, 2005,310 [18] Cao Shixiong, Chen Li, Yu Xinxiao. Impact of China’s
(5754):1628-1632. Grain for Green Project on the landscape of vulnerable

[5] s R s . arid and semi-arid agricultural regions: A case study in

[Jl. , 2008, northern Shaanxi Province [ J]. Journal of Applied
45(1) :40-49. Ecology. 2009,46(3) :536-543.
[6] s s , . [19] McDowell N, Pockman W T, Allen C D, et al. Mecha-
[Jl. ,2002,16 nisms of plant survival and mortality during drought:
(4) :25-29. Why do some plants survive while others succumb to
[7] , , , drought [J]. New Phytol. , 2008,178(4) :719-739.
[Jl. ,2006,15(2) :79-84. [20] Horner G J, Baker P J, MacNally R, et al. Mortality

[8] Jackson R B, Banner J L, Jobbdagy E G, et al. Ecosys- of developing floodplain forests subjected to a drying
tem carbon loss with woody plant invasion of grasslands climate and water extraction[ J]. Global Change Biolo-
[J7. Nature, 2002,418:623-625. gy, 2009,15(9) :2176-2186.

[9] ) s s [21] Klos R J, Wang G G, Bauerle W L, et al. Drought

[Jl. ,1994,8(1) :1-9. impact on forest growth and mortality in the southeast

[10] s N USA: An analysis using forest health and monitoring

[Jl. ,2000,8(3):210-219. data[ J]. Ecological Applications, 2009, 19 (3): 699~

[11] Liu Xivhua, He Baolin, Li Zaoxia, et al. Influence of 708.

land terracing on agricultural and ecological environ- [22] s s s

ment in the loess plateau regions of Chinal J]. Environ. 1.

Earth Sci. ,2011,62(4) :797-807. (1] ,1991,5(1) :64-72.
[12] Dijk V A, Bruijnzeel L A. Terrace erosion and sedi- [23]

ment transport model: A new tool for soil conservation [Jl. ,2007,26(6) :33-43.

planning in bench-terraced steep lands[J]. Environ. [24] s s s

Model Softw. , 2003,18(8/9) :839-850. Il .2004,22(4)
[13] , . 163-167.



