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Best Density of Soil and Water Conservation Forest on
Loess Plateau of Western Shanxi Province

ZHANG Rui, ZHANG Jiarjun, LAI Zongrui

(Collage of Soil and Water Conservation, and Key Laboratory of Soil and Water Conservation
and Desertif ication Control of the Ministry of Education, Beijing Forestry University, Beijing 100083, China)

Abstract: Soil erosion on the Loess Plateau is serious due to precipitation, temperature, and other natural cli-
mate constraints and thus, determination of an appropriate stand density becomes very important. In this
study, we conduct a systematic research on several aspects of the existing plantation in Caijiachuan, such as
stand growth status, water storage capacity of forest litter, biodiversity, and physical properties of soils.
Results show that, in order to improve the growth conditions, biodiversity, and soil physical properties, the
best planting density of black locust, Pinus, and the mixed forest should be 1325, 1 733, and 2 089 plant/
hm?, respectively, whereas by considering the water storage capacity of the forest litter, the result turns out
to be 2133, 2222, and 2 356 plant/hm’, respectively. Besides, the mixed forest has the highest biodiversity
index and evenness index and the non-capillary porosity and the capacity of the water conservation of forest
soil in locust forest are also the best.

Keywords: soil and water conservation forest; appropriate density; litter; plant diversity; soil physical

property; Loess Plateau
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; 13l tabul aef ormis) (Platycladus orientalis)
Korf A , (Malus pumila) ( Prunus
; (4 armeniaca ) (Pyrifolia)
15 2 Wk
[6]
; 7 1884 1 15 mx 15 m,
) 4 IlmX1m

B

, Shannon —Wiener

, s Ilmx1m s
e N )
1 Eﬂ:jblz*%% 400 ml 0—20 cm, 20 —40 c¢m, 40—60 cm
e ’ 3 G
26.9% , 7—10 4. 2% 3.1
) 1723.9 mm
( Robinia pseudoacacia) ( Pinus 2
1
/ / / / / /

% ( *hm? % (t* hm™?%) ) a
1 80 1325 90 4.435 55 28 15
2 78 1 050 86 4.856 6 25 15
3 89 2133 9% 4.115 15 18 15
4 83 1556 92 4.577 17 23 15
5 71 1733 86 4.875 17 23 15
6 66 1075 80 5.131 40 19 15
7 72 1778 88 4.769 33 19 15
8 78 2222 87 4.802 g 21 15
9 84 2089 92 3.282 44 26 15
10 92 2356 96 3.117 30 22 15
11 88 2225 95 3.005 3f 24 15

15mXx 15m



2
/ / /
a /m /m /em /m (¢ hm?) / kg (t* hm=2)
1 15 2.75 10.43 10. 46 3.73 1325 68.67 90. 98
2 15 2.31 6.68 10. 09 3.43 1050 63.18 66. 34
3 15 2.43 8.76 10. 13 2.80 2133 63.76 136. 00
4 15 3.26 9.76 10. 03 3.49 1556 62.31 96. 96
5 15 3.54 9.47 13.29 3.56 1733 119.48 207. 05
6 15 1.87 4.71 9.23 2.47 1075 51.41 55.27
7 15 1.91 4.66 9. 63 3.15 1778 56.71 100. 84
8 15 3.50 7.55 13.24 2.57 2222 118.44 263. 17
9 15 3.20 8.70 11. 36 3.30 5 089 83.11 86. 85
1.72 4.14 5.9 1.65 18.55 19. 37
10 5 2.72 8.41 9.20 3.14 2356 51.03 60. 11
1.59 3.89 5.70 1.65 16. 86 19. 86
" 15 3.05 8.55 11.23 2.95 2225 80.93 90. 07
1.67 3.94 5. 48 1.63 15.39 17. 12
3 : a= 0.05 m, 119.48 kg;
, F F 208 /
s hm? 8.7
) m/4.14 cm, 13. 6 cm/5. 94 ecm, 3.3 m/1. 65 m
2 : 1325 /hm’ 83.11 kg/18.55 kg;
10. 43 ,
m, 10.46 cm,3.73 m 68. 67 kg; 1325 /hm® s
1733 /hm’ 1733 /hm’ ,
, 9.47 m, 13. 29 cm, 3.56 2089 /hm’
3
F 281 211 3.03 2.79 F 2.97 2.05 3.14 2.80 F 332 266 341 3.20
Foos(3,53) 2.78 2.78 2.78 2.78 ([Fo.os(3,50) 2.79 2.79 2.79 2.79 (|Faoes(2,53) 3.17 3.17 3.17 3.17

3.2 :Sw —Shannon —Wiener s Tsw
Shannon — s piT— 1
Wiener (59 ) : ;s ,
n h‘ - .
Sw= = X(pidn) Shannon —Wiener
i=1 4
Tsw= Sw/log:s
4
1 2 3 4 1 2 3 4 1 2 3
/( * hm=?) 1325 1050 2 133 1 556 1 733 1 075 1778 2222 2089 2 356 2225

2.26 2. 14 2.01 2.1 1. 88 1.76 1.73 1.66 3.11 2.89 3.02
0.72 0.70 0. 64 0. 68 0. 63 0.59 0.58 0.59 0.80 0.78 0.79
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4 , 4 ,
) 2.89~ 3.11,
, , 2.01~ 2.26,1.66~ 1. 88;
, 0. 78~ 0. 80, 0. 64 ~
, 0.72, 0. 58~ 0. 63
1325 /hm’
1733 /ho’ ,
2089 /hm* 3 )
2.26,1.8,3.11; 0.72, 0. 63, 0. 80; 3.3
13251 733,2089 /hm’ (ol 5
5
/ / /
( *hm?) / em /% /g g /g ! % (t* hm™?)  (t* hm™?)
1 1325 4.0 66. 80 443. 5 265. 89 1 223.76 175. 93 2.66 7.80
2 1050 3.0 63.45 411. 5 251. 76 1 144. 17 171. 93 2.52 7.07
3 2133 5.0 70.70 485. 6 284. 48 1 322. 49 184. 06 2.84 8.94
4 1556 4.3 68.17 457. 7 272. 16 1261. 16 181. 49 2.72 8.31
1 1733 3.6 56.43 480. 2 306. 97 596.32 24.18 3.07 1.16
2 1075 3.2 56.25 476. 9 305. 21 584.87 22.64 3.05 1.08
3 1778 3.6 56.81 487. 5 310. 88 621.01 27.93 3.11 1.34
4 2222 4.0 58.08 513. 1 324. 58 648.87 33.42 3.25 1.71
1 2089 6.6 71.34 300. 5 175. 38 635.45 111. 47 1.75 3.35
2 2 356 7.2 68.90 328.2 194. 32 690.77 122. 31 1.94 4.01
3 2225 6.9 70.29 311.7 183. 04 656.16 116. 38 1.83 3.63
5 , 3.4
2133 /hm’ ,
2.84  8.94t/hm?, L
2222 /hm’ \
3.25 1.71 t/hm?; 2356 /hm’ ter
, 1. 94 t/hm?, tel 6
4.01 t/hm®, 6 ,
, , 1325 /hm®
, 1733 /hm’
, , 2133 /hm® 2089 /hm , 0—20 cm, 20 —40 cm, 40—60
, 2222 /hm’ , cm

2356 /hm’ ,



3 )
3
6
o /( * hm-2) /(¢ hm2) /(* hm?)
1325 1050 2133 1556 1733 1075 1778 2222 2089 2356 2225
/% 64.94 57.44 48.09 49.87  85.53 78.76 72.32 70.95  63.81 49.01 58.50
00 ! % 54.38 47.17 38.15 40.10  75.10 68.59 62.71 62.14  56.73 44.16 52.39
/% 10.56 10.27 9.94 9.77  10.43 10.17 9.61 8.8I 7.08 4.85 6.11

/(g* em™?) 0.74 0.84 0.92 0.90 0.62 0.66 0.77 0.91 0.79 1.07 0.97

/ % 49.91 46.28 44.38 46.00 77.61 54.71 51.63 46.66 55.19 47.16 49.92
. / % 41.89 39.17 38.22 39.00 69.67 47.25 45.79 40.73 49.07 43.11 44.83
2040 /% 802 7.11 616 7.00  7.94 7.46 5.84 59  6.12 4.05 5.09
/(g* cm™3) 1. 14 1.15 1. 20 1.18 0.94 1. 05 1.12 1. 16 0.88 1.15 1.02
! % 48.08 43.27 39.84 41.50 51.38 47.20 42.74 34.79 54.42 45.29 48.56
. ! % 40.94 37.77 33.56 35.42 45.13 43.17 39.69 31.69 49.27 41.04 44.09
40 —60 ! % 7. 14 5.50 6. 28 6.08 6.25 4. 03 3.05 3. 10 5.15 4.25 4.47
/(g* cm™?3) 1. 25 1.26 1. 34 1.31 1.03 1. 15 1.26 1. 34 1.08 1.22 1.19
, , , 2133 /hm’ \
, 2222 /hm’ , 2 356
, 0—20 cm 9. 77% ~ /hm*
10.56%, 20—40 cm 6.16% ~ 8.02% , 40 —60 (3)
cm 5.5%~ 7.14% 0—20 cm,
20~ 40 c¢m, 40— 60 cm
8. 81% ~ 10. 43%, 5. 84% ~ 7. 94%, 3. 05% ~ 2.89~ 3. 11
6.25% 0—20 cm, 20—40 cm, 0.78~ 0.8,
40 —60 cm 4. 85% ~
7.08%,4.05% ~ 6. 12%, 4. 25% ~ 5.15% )
(4) ,
’ 0—20 cm 9.77% ~ 10.56%,
4 w5 EIN [ ]
[ 1] . , ..
(1) []]. .
2000,36(S1): 36-43.
, 1 325 [2] , , ..
/hm2 1 733 /hm2 [J]. ,2007, 29(2): 402 802.
3 . .
2089 /hm’ . , L3 L]
,2006, 34( 4) : 2233,
’ ’ [ 4] . , :
) [J1. , 2006, 34(2): 24-26.
(2 ) [5] . [J].
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