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Hydrologic Characteristics of Litter Under Artificial Black L ocust
Forest in the Hilly and Gully Area of Western Shanxi Province

ZHAO Zhi-feng, ZHAO Tingning, YE Hai-ying, YAN G Xiao-mei
( Key L aboratory of Soil and Water Conservation and Desertif ication Combating of the

Ministry of Education, Collegeof Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract : Litter storage and its water capacity are studied in the artificial black locust ( Robinia Pseudoaca
cia) forest of different densties and ages in Tugiaogou watershed of Fangshan County, Western Shanxi
Province. Litter storage and characteristic parameters, such as water holding capacity and water absorption
speed, are determined. Results show that by the litter amount , the artificial black locust forests of different
ages arein theorder of 9 yearsoldforest > 15 yearsoldforest > 20 yearsoldforest. The quantity rangesfrom
1.89 to 9.30 t/ hm’. By the maximum water holding capacity and the maximum rate of retention, the artifi-
cial black locust forests of different ages arein the order of 20 yearsold forest > 15 yearsold forest >9 years
old forest. Water holding capacity for the density of 3 333 stands/ hm® is the greatest and for the density of
1 111 stands hm? , the least. Undecomposed and half-decomposed litters absorb water very fast in the begin-
ning 0.25 h; between 0 and 2 h, water absorption speed drops quickly ; and the speed dows down gradually
and approaches to 0 after immersed for 24 h. In the hilly and gully area of the loess plateau of Western
Shanxi Province, the suitable stand density of artificial black locust forest is 1 667 stands/ hm’.

Keywor ds: loess hilly and gully area; artificial black locust forest; litter; hydrologic characteristics
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70 30
pH 8.0 8.4 1.22 ¢
cm®, 21.0%
) ( Periploca sepiun) ( Rosa
, xanthina) ( Hi ppophae rhamnoi des)

(UImus macrocarpa) ;

(Artemisia sacro-

rum) (A. scoparia) ( Heter-
1 opaspus altaicus) (Vicia amoena)
( 37°36 58", 110°02 55") 2
1 446 )
m, 1200 m 20 mx20 m ,
, 7.3 =10 1 5 50 cmx50
2223.5 1.3 cm ,
, , , 140 d ; ,
416 mm, ,6— )
9 70 % ; , , ,
1857.7 mm, 4—6 ,
0.25,0.5,1,2,4,8,8,10,24 h
1
/' m /a /' m /(°)
08 1.5%x2 20 1291 SW 21.0
15 1.5%x4 20 1270 SE 13.5
17 1.5%x3 20 1264 SW 34.5
19 1.5%6 20 1230 SwW 10.0
21 1.5%x5 20 1220 SW 9.0
22 1.5x5 20 1230 SwW 35.0
23 1.5x5 20 1210 SwW 32.5
27 1.5x%x5 15 1183 SW 17.0
32 1.5%x3 9 1169 SwW 12.0
3 , ;
3.1 ,
; 20
s a, 1.5mx2m,1.5mx3m,1.5 mx
, 4m,l.5mx5m,l.5mx6m, 3333,
2222,1667,1333,1111 /hm* 5
12 , , )
1.89 9.30t/ hm? ,
9a >15a >20 a ,
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, 1.5mx2m,1.5 mx3m
, 1.5mx5m, 12 ,
1.5mx6m )
, 20.69% 43.77 %,
, 79.31% 56.23%
2
/ mm / (t- hm?)
| % | %
08 15 10 5 2.35 0.84 35.54 1.52 64. 46
15 18 9 9 4.50 1.97 43.77 2.53 56.23
17 31 14 17 4.19 1.51 35.99 2.68 64.01
19 27 11 16 5.58 1.76 31.55 3.82 68. 45
21 19 11 8 4.84 1.44 29.75 3.40 70.25
22 18 9 9 3.32 1.15 34.68 2.17 65.32
23 20 12 8 5.22 1.08 20.69 4.14 79.31
27 32 12 20 8.09 2.29 28.35 5.79 71.65
32 16 7 9 9.30 1.99 21.38 7.31 78. 62
3.2 )
12 , ,
, , [13] ’ , 24
0 0.25h , ,0 20 a,
0.5h 0 0.25h 1
, ) 1667 /hm
T’_.; 9.0 :_; 9.0 o
w 5.4 w 5.4 — Fl#R21
S = i
e 3.6 @r 3.6 :_'_;ﬂ%ﬁ;
g 1.8 g 1.8
= 0 24 = 0 5§ 10 24
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, 20 a 15 1667 /hn?
a 9a 3333 /hnt 2222 /hm*, 1333 /
3.3 hnt | 1111 /hn?
34 , ,
[4] ,
:20a>9a>15a, 24 h
, ; 0.25 h ,
20a>15a>9 a, , , (12] 4
, 4 6h ,
( 39 6 8h ,
20a>15a>9a , )
20 a 256. 78 %,15 a ) ,
121.58% 9 a 111.07 % 20 a,
3 o kg
/h
0.25 0.50 1 2 4 6 8 10 24
08 2 204 2 601 2 788 2 945 3 099 3 146 3271 3419 3 462
15 2 117 2 462 2 785 2 892 2 905 2 947 3024 3 049 3061
17 2 127 2 183 2 279 2 462 2 472 2 536 2777 2 836 2 867
19 1 968 2 275 2 588 2 704 2 800 3052 3263 3315 3 367
21 1991 2 396 2 749 2 857 2 904 2 979 3 096 3135 3182
22 1173 1295 1517 1910 2 279 2 359 2 425 2734 2 825
23 1 949 2 064 2 309 2 535 2716 2 946 3024 3094 3165
27 1 005 1044 1255 1 288 1 305 1 365 1 394 1482 1 497
32 1058 1197 1 388 1416 1 459 1 565 1744 1893 2012
4 o/ kg
/h
0.25 0.5 1 2 4 6 8 10 24
08 1861 2 141 2183 2 320 2 463 2 692 2 845 2 898 3022
15 2114 2218 2 344 2 392 2 403 2 466 2 517 2 529 2 551
17 2 015 2212 2 259 2 325 2 438 2 525 2 592 2 658 2729
19 1735 1778 1829 1 866 1914 1 995 2 056 2 084 2 142
21 1480 1543 1575 1637 1722 1774 1820 1852 1911
22 1 338 1 502 1 657 1723 1755 1814 1871 1915 2 028
23 1 366 1504 1591 1643 1693 1775 1797 1832 1 848
27 778 834 859 932 984 1 002 1048 1071 1104
32 728 751 801 832 853 858 860 865 866
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4
1.89 9.30 t/ hm’ , 9 a
>15a >20 a
20a>15a>9a,
, 1 667
/ hm? 3333 /hm’ 2222 |
hm*> 1333 /hm?, 1111 /hm?
24 h 0.25 h
4 6h , 6
8 h
, 20 a 15 a
9a :
1667 /hm?
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