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Soil Infiltration Characteristics in Water Conservation Forest of
Terrace in Yuanyang County of Yunnan Province

DUAN Xingfeng', SONG Weifeng', LI Jian’, WANG Long'
(1. Department of Environmental Science and Engineering, Southwest Forestry University, K unming, Yunnan 650224, China;

2. Yuanyang Soil and Water Conservation Service Of fice of Yunnan Province, Yuanyang, Yunnan 662400, China)

Abstract: Soil infiltration characteristics of water conservation forest in Yuanyang terrace were studied with
double-ring method under six typical plantations Uinus cremastogyne (1), Alnuscremastogyne (1), Cun-
ninghamia lanceolata ( 1I), Dillenia indica Linn. ( IV), Cunninghamia lanceolata + Quercus cerris ( V),
Castanopsis orthacantha Franch. ( V)  in May to June, 2010. Results showed that (1) Soil infiltration was
closely related with soil physicochemical properties and litter waterholding abilities, etc. The infiltration
rate was positively related with soil noncapillary porosity, aeration porosity, noncapillary capacity, total pe-
rosity, saturated water content, soil organic matter, soil total N, total K, hydrolysis N and litter water
holding ability, and negatively related with soil bulk density, capillary porosity as well as capillary moisture
conntent. (2) There existed great difference under different vegetations for initial, stady-state and mean in
filtration rate. Initial infiltration rate followed the order of VI> I V> IV> II> I > hillsides; both steady
state and mean infiltration rate followed the order of V> III> VI> IV> II> I > hillsides. T hese results sug-
gested infiltration performance in Yuanyang terrace area forest soil was good with permeability index of each
plantation soil larger than waste hillsides. Soil permeability under Cunninghamia lanceolata and Cunning—
hamia lanceolata+ Quercus cerris vegetation was the best.
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, 1200 a e , , 100 cm
, , (A lnus cremastogyne Burk.) (Alnus
, nep alensis D. Don) ( Dillenia indica
Linn.) ( Cunninghamia lanceolata )
, ( Castanopsis orthacantha Franch. )
0l , [+3] , ( Clerodendrum bungei Steud.)
, , ( Camellia japonica Linn.) (Sophora japont-
, , ca) (Camllia sinensis)
, Dryopterisf ilix=mas (L.) Schott (Dicran-
+ op teris dichotoma ) (Arthraxon hispidus )
(Schizaea digitata) ( Plantago asiatica
) L.)
’ 2 WEIITE
2.1
N , 6
L WU AL 20 mx 20 m 6
10 m X 10 m
) | T,
(10244 9.4 —10246 11. 1'E, 23°4 31. 3" — ( 1
23617.3'N) , 1 584 2010 5—+6
~ 1955 m . s
20.5 C, 37.5 C, 0.6 C; s ,
1 500~ 2 000 mm; 1820.8 h .
1
/ / / / /
m (%) m em em
1 10246 11.1  2362.00 1955 15~26 15 28.0 0.8 90—100 I
2 10246 10.7 262,77 1937 15~25 10 8.8 0.4 100—110 1I
10244 09.4  23617.3° 1869 10~20 15 280 0.5 80—90 1
10244 43 23°525.1" 1881 20 16 30.0 0.3 80—90 v
+ 10245 06.7 23432.1" 158 30 16 16.0 0.8 50—60 v
10245 08.§  23°431.3 1616 30 19 250 0.7 80—90 VI
— 10246 10.7 2364 1920 25 0.1~0.5 — 0.5 100—110
2.2 ; s
0—20 cm,20—40 cm, ; ; R
40—60cm 3 ; (0. 03 mol/L
s 3 3 NHsF~ 0.025 mol/ L. HCI ) ;
, 3 s ; (1 mol/LL
3 NH4AC ) (or
2.3 12 h(
[6-9] ) , ,
; ) (1) , (2)

pH
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12 h, , , Excel SPSS11.5
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Jx 100% (3)
= x x 100%  (4) |
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: - 0 ), - 0) ;
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w (%); r (g/cm”) I | 20 me/ i
. V=10 000X Px D (7) ( ) mmvm”ﬁb _—
y— /o (t/hm’) ; o e g
D— (m); P— / / >z
(%) [12] [13]
28 cm, 25 cm; 54 cm, 25 ’ ’ K
cm 1.0 min s ’ ’
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E 15) Eon
s 10} ¥ 008l
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F 14.78~ 270.59, F P signit ( min); m,n——
= 0. 0000< 0. 05, , Kostiakov ,
Kostiakov "= mxe " (9) , f(c)
f(t) — ( mm/min ); t—— ,
2 Kostiakov
m n R R? F sig.

0.619 7 6.5593 0.842 2 0. 6909 71.14 0.0000

2 0.929 8 5.4503 0.896 2 0.8032 135.47 0.0000

4.490 3 37.348 6 0.737 7 0. 667 2 52.79 0.0000

0.929 2 11.616 0 0.685 2 0. 6354 14.78 0.0000

+ 8.256 1 10. 138 0 0.713 2 0. 663 4 23.60 0.0000

1.654 9 21.6757 0.917 5 0. 8335 270.59 0.0000

— 0.365 0 5.7325 0.819 5 0.6715 96.07 0.0000

3.2 , ,
(3 ,
(4
/ / / /% / /(t* hm™?)
cm % (g* cm™3) %

0—20 54.34 0.66 48.23 36.02 12.21 12. 21 964.62 720.35 244.27
1 20—40 34.03 1.01 61.77 34.21 27.56 27. 56 1235.40 684.14 551.22
40—60 28.01 1.24 49. 58 34.85 14.73 14. 73 991.60 697.01 294.59
0—20 33.07 1.01 50. 73 33.52 17.21 17. 21 1014.50 670.36 344.17
2 20—40 36.75 1.03 50. 81 37.73 13.08 13. 08 1016.20 754.57 261.59
40—60 37.88 1.08 46.56  40.80 5.76 5.76 931.14 815.96 115.18
0—20 38.42 0.69 58.49  26.44 32.05 32.05 1169.70 528.72 641.00
20—40 21.15 1.07 61.44 22.64 38.79 38.79 1228.70 452.83 775.88
40—60 46.39 0.76 55.24 35.36 19. 88 19. 88 1104.70 707.20 397.54
0—20 40.63 0.86 58.22  22.57 35.65 23.38 1164.50 451.45 713.02
20—40 38.29 0.98 46. 04 37.39 8.65 8. 64 920.81 747.89 172.92
40—60 44.04 0.94 41.77  41.18 0.58 0. 58 835.34 823.68 11.66
0—20 26.94 0.78 51.20  20.96 30.24 30.24 1024.00 419.18 604. 84
+ 20—40 24.20 0.92 58.16  22.29 35.87 35. 87 1163.20 445.79 717.43

40—60 — — — — — — — — —
0—20 34.91 0.63 44.62  21.87 22.75 22.75 892.38 437.44 454.94
20—40 32.98 0.73 59.52  24.19 35.34 35.34 1190.40 483.73 706.71
40—60 32.66 0.80 60. 08 38.66 21.42 33.96 1201.70 773.28 428.42
0—20 39.86 0.86 49. 50 34.45 15.10 25.25 990.00 689.00 302.00
20—40 25.83 1.28 43.73 33.00 10.73 10. 73 874.50 659.96 214.54
40—60 43.27 0.93 49.99  40.33 9.67 9. 67 999. 84 806.51 193.33




4 51
4
—0.586" " - 0.564" " 0.487" - 0.554" 0.618 " 0.715"" 0.49" - 0.554°0.618 " 0.813""  0.487
—0.382 -0.585" 0.469" — 0.519" 0.661"“ 0.668** 0.47° - 0.519* 0.661" * 0.755"*  0.298
- 0.418 -0.580"" 0.438 - 0.559" 0.657°° 0.672°° 0.4 -0.559"0.657"" 0.677°°  0.402
Sk p< 0.01 Lk p< 0.05
3.3 , N, P, K
2 N 2
K N ( 5) 9 2
N K N ( 6, , )
/ " / / / / / / /
cm P %o %0 %o %0 (mg* kg ') (mg* kg™') (mg* kg™")
0—20 5.92 2.84 0.22 0.081 1.81 178.50 3.57 12.94
1 20—40 5.87 2.34 0.12 0.080 2.80 87.31 3.37 25.50
40—60 5.77 0.61 0.02 0.071 1.17 36.72 4.13 2.67
0—20 6.04 2.88 0.20 0.044 1.48 200.30 6.11 15.41
2 20—40 5.98 1.74 0.10 0.049 1.43 71.40 2.95 5.17
40—60 5.65 1.57 0.09 0.081 1.27 53.08 1.89 7.55
0—20 5.76 7.23 0.36 0.173 2.07 222.00 15.20 28.19
20—40 5.99 0.96 0.07 0.797 1.21 15.61 148.00 2.74
40—60 6.35 1.41 0.08 0.233 1.54 62.77 13.60 9.81
0—20 5.81 3.8 0.26 0.059 2.55 195.00 4.28 31.56
20—40 5.81 1.68 0.12 0.035 2.61 63.77 3.23 10.41
40—60 5.61 1.26 0.08 0.040 2.53 37.53 2.20 8.31
0—20 5.50 4.67 0.26 0.069 3.24 178.30 7.32 13.31
+ 20—40 5.83 3.20 0.18 0.070 3.76 138.00 7.52 7.71
40—60 — — — — — — — —
0—20 5.50 7.05 0.36 0.057 1.65 279.50 8.73 44.49
20—40 5.59 6.57 0.21 0.049 1.85 210.00 8.03 15.66
40—60 5.55 4.99 0.21 0.046 1.92 218.00 0.55 6.49
0—20 6.52 3.07 0.20 0.053 1.47 142.60 3.26 5.43
20—40 6.08 0.58 0.04 0.031 0.97 16.70 3.22 11.21
40—60 5.74 1.22 0.05 0.098 1.26 27.34 2.18 20.16
6
pH N P K N P K
- 0.29 0.652"* 0. 468" 0. 362 0. 115 0.486" 0.350 0. 200
- 0. 144 0.379 0. 338 0. 443 0. 486" 0.451° 0.400 - 0. 007
- 0.186 0.390 0. 348 0. 359 0. 505 0.463" 0.330 - 0.010
3.4 (
] ] ( 4) b ] b 9
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( ) , ,
7
/ em / /(t* hm™?) / %
(t* hm™?)
3.40 2.07 1.33 9.93 17.60 3.12 14.40 95. 64 216.67
2 1.60 1. 00 0.60 2.77 4.01 1.08 2.92 63.70 274.03
4.10 3. 10 1.00 14. 00 24.20 4.10 20. 10 99. 17 203.61
1.40 0. 80 0.60 3.30 4.83 2.77 2.06 120. 20 205.95
+ 1.60 1. 00 0.60 2. 10 4.10 1.56 2.55 137. 30 263.43
1.90 1. 10 0.80 8. 40 15.50 6.29 9.19 123. 30 278.53
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