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[(HE)] YHEREF:TEHXATAKIAREROIEES SFERE, £ SR ESFRRE
FREBREER. NHMRARFHMTERH, 7~ 10 B BRKEE B EEN 8.5%, 6~ 10 ¥ FAkit
Wik B EK TR 0.89 mm MK ; ¥RAGE T B T IBALHER, RAERE RN B M b aEEA,
HptmpEREBRET WA ENH EEHR. PRARNK L REERH AR ELHE, k2~
3 BrBE A ERRAD, KRR ERM R RO T BEER B (4~5 BB, mRT PR Z R
TK RIS e B 3L RS UK TS (6~ 12 i ) B B, BROK S HE B REma 1R /1, s = 7= B R A xT R SE,
FERHFEESBMBEES 5N 0.3~3.4 mm.0~6.75 vrkm L. K ERKQ~S BB R, BRA SV R IR
B, BHREG6~12 8)E, BHSVBRBTRE, SYBETE 0~5.09 kg'm™>.

XA ATURE BLEBRREK ATLRSER vE=

XEH/S 1001 -9332(2005)04-0595-05 FEHES S157.5 AMFRB A

Effects of artificial seabuckthorn forest on soil and water conservation in loess hilly region. CHEN Yunming,
LIU Guobin, XU Bingcheng ( Institute of Soil and Water Conservation, Chinese Academy of Sciences and
Northwest Sci-Tech University of Agriculture and Forest, Yangling 712100, China).-Chin.J. Appl. Ecol .,

2005,16(4):595~599.

Seabuckthomn is regarded as a main eco-economical tree species, and plays an increasing important role in eco-en-
vironmental construction in Northwest, Northeast and North China. Qur study on artificial seabuckthomn forest in
loess hilly region showed that the average rainfall interception rate of 7 — 10 ages seabuckthorm canopy was
8.5%), and the litter layer of 5~ 10 ages seabuckthorn forest could intercept 0. 89 mm rainfall. Seabuckthorn for-
est could improve soil infiltration and anti-strike ability through improving soil physical and chemical properties,
and the numbers of its hair roots and the depth of its litter layer were the main indices of soil anti-strike ability.
The effects of seabuckthom forest on soil and water conservation increased with its increasing age. In 2 ~3 ages
stage, the effects were weak, and the runoff and sediment were mainly affected by the characters of rainfall. In 4
~35 ages stage when the forest became maturing, the annual runoff depth and annual erosion modulus were 1.8
~3.2 mm and 24.64 t-km ™2, respectively. In 6 — 12 ages stage when the forest matured, the runoff and sedi-
ment on seabuckthorn woodland changed slowly, the annual runoff depth and annual erosion modulus being 0.3
~3.4 mm and 0~6.75 t~km~ 2, respectively, and the characters of rainfall had much less effect on them. In the
stage from young (2~ 5 ages) to mature forest, the sediment charge in runoff changed sharply, ranged from 77.
31 kg'm > 1t09.12 kg*m >, but in 6~ 12 ages stage, the sediment content in runoff changed very slowly, and

the range was 0~5.09 kg'm™>.

Key words Artificial seabuckthorn forest, Loess hilly region, Soil and water conservation, Mechanism.
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WP (Hippophae rhamnoides ) TERE BE LI H
oA, BERMET 2.13 X 10°%km?, LB ER Y H
G375 B F O R R 16) ) i ] B K X B AR L A
HEFRFMRBERTERK REFEFERHYRE
K EARFER A T 20 42 40 4R, FHRBHHAK
R 51985 FEpk, RE S HETFHEEE
BA LY B 8.0 % 10* hm?, ALY BERE &
1.33x10* km?, FAHIE S THBENESE, BE
TRYHK T H LB EER L.

BRUBK T BBEANTFRBRET 2 HE

MR RK R FIE T R E, k7 W
HIBF AR S A BT ARE S, K ASH
RIBF P R 2 ). A SR A 10 REE A9BSR
WP, RGEHT T L BREAE B B Ay K L
RFFE R R . X T IAR S B R K R R Fe DB
W BRI, FERLEEFEATHK L REER
BrRARBIRAEHERYME.
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2.1 HREBESR

REHATFPEM#REEEKLERFAR ALk
REX, I8 109°19'E, 36°51'N, JR L B2 i R By ¥
VX, WK 1010~1 431 m. T|BRAEL L, HE 50~
100 m EERE AR — . ZFELH KL 497.0 mm, H
FEHEHEFIHEZS KPP 6~9 HANSE, S 25K
K 72.9% (B 1), THRAE 1.48, £ ¥ 8.8C . Mk
MW RHENERX, RKRBHKCLEBRK, BAETEN A,
B PBEEERBYIE L ST RS

S AIV AN 1993 E R KLU ERHE, /D Kid
B0 Ak TR e S AR b K ok AR R 1L FR 00 S A SRR A0 /D X 0 K
M RERRERA DX #T, HEARERERS
mXx20 m, BHR ARGIRE L FHAREAMT 35 cm, %
SR 10 o, WHAMTE R /PR B4 TR —SE KK KR,

1 ARNEHBEEINR

Table 1 Basic situation of vegetation in experimental plots

INEAVEHS 1993 FHEFRE, SHRRBITHE 1 E
HOEABOLNE 1.
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Fig.1 Month change of average rainfall from 1970 to 2000 in Ansai
county.
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10 11 12

AR 57 1l U3 4 3 1 4 PR THE  WEEE  TORE

Vegetation types AL Slope Slope Age Coverage  Mean basal diameter Mean height  Density Dry biomass
Location  direction degree (yr) (cm) (m) (plant-hm~?) (kg-hm™?)

O Yy R 23° 0.45 0.31 601.5

Wildland Gully East

i ik R 23* 10 0.90 5.41 3.5 6667 23767.0

Seabuckthom Gully East

2.2 HRI® 3.1.1 EEBFEKEH ELX 10 AR KE

221 HERER RATEMAWSED KERY RN
ET 10 2 ARAAEMY B, ESLHKT, HE 10T
W#, FEMIZY RN R EN R BRKERE, [
B AR F AR SRR TR AL

2.2.2 HiEMIFOK Y RENRBAFEMET 7 44, %
YUERRARTEHEIATRN 1 mx1 mBEEH, &8
WRERRAEYHEE, BEEER -SSR TRETE, 87
M ERE, H—BIEE KPR 24 b, REWMAFE KR
MReKIE.

2.2.3 2AE RAMGFABEME!. AR E /X P
TR 10 B MK A B HE,

2.2.4 LB RAAMEDLBURR L BRI A
FEMRIETARM 12h, FHEXBEM S KRS, vF R
B bk DL b B 20°.25°.30°, A BRI (1.7~
2.0 mm min" DEFEPE(5X20 ) LM B R R
HEERRE, EAFERRIRIE(3.4~4 1-min" ). KB
REBER M E B 15 min, B 1 min BUKE 1 K, WES
7 oy 1

225 2. BV RABRKHERER SKTHEME
BRAESEH, FRYIBRRLE, MERDER, tHEZR M
k.

ER5HH
3.1 UMK RFERA

3

UM EER FREATE A TAN, ZR 7~10 Y
MHAEEREEETNLE 6.9% ~9.8%, FHH
8.5%, LFHMERE G, A 91.5% B FEK T Bk 4k
Hu 3R Z . AHIE S O R B, MR B8 ER B AR B A L B
B, I RRPEAWT,

I =-1.59+0.018C"** R? =0.999 (1)
KA, I AMEREE(%);C HHMAK (%), BUE
FR 40% ~ 90% . AR (1)  REEHTEH, RER
BESWMAE(CH) BUHEX, T CHESYHREK
WREHX, Hil, ZXERE RS B 4
KBALE R, TTE 0 Bl a8 B Rk .
3.1.2 MEVMEBRERKIER ZEDHKES~6
B EAEE, EART A REDR R, 33K SCTE
BrEEBEEZW. AR 2 TR, 6~10 BB E
MENBAKFKERN 5.78~11.88t-hm ™%, 1y
8.45 t~hm ™%, LB X —H XK ¥ AR B A o5 0 B F
EIWRBEFE A R AR E 0.85 mm MIFEK, B/ T At
B,
3A3RETEABKE EEHRAMEEYER
= BIETHR MR ERIER, BRTE KR
BHEDENSBARRNEE RE/ER,
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THEPEVR & BEMIBE, k& T LEELKE
&, 828 T BEAB YRS,

2 ~10RATHVRABEZTDERRR I KRE
Table 2 Water holding capacity of litter layer in 6 ~ 10 ages seabuck-

thorn woodlands

phg izl o HEDERR TERKER HKER
Age  Canopy density Storage of litter Water absorptionWater holding capacity
{yn) (%) {t-hm~2) capacity ———ow——
of dry hitter -2
(kg'kg'l) (! hm ) (mm)
6 35 3.10 2.37 1.37 0.74
7 45 2.52 2.40 6.06 0.61
7 70 3.22 2.16 6.98 0.70
8 40 2.24 2.58 5,18 0.58
8 90 3.32 2.84 9.44 0.94
9 93 4.75 2.50 11.88 1.19
10 85 4.02 2.90 11.63 1.16
7 L
=< —8— ¥V Seabuckthom
‘g 6 —a&— FeH Waste slope
< sk
. E
W g
2
£,
E
BT
0 - |

20 40 60 80 100 120
i 18} Time (min)

>

B2 VAL HA SRR
Fig.2 Change of soil infiltrating capability in seabuckthorn stand with
time.

BB 2 ATHL BUK TR G T, DA AR
HEBEER N EN B ST RE, HEHEANEW
MR K, FEENER R ER, ZEHBHBE /D N8
A, KB AREEN 6.1 mm min~ !, ZETF
FEHM 3.3 mm-min !B B B BB, AR
BANBERESFFHHAH1.5f1.2 mm-min~!, Z#F
B2 0.3 mm-min~!, ERH P HHKHEF R IF
MINBIRIKBES .

34 BEE TR DHEYERSLER
MYERE. MBI EE SR AR S L E T
TERE. K 3 WL, TR MR 4 [ min ™!, B 257,
MR BT 15 min AR SR, Rk 2R
Yy L Ry 168.4 g, 1 cm 2 cm EHEE Y

A kB BT 3 4 B4 56.9% .
®4 HRHRRESLRIAENED

Table 4 Effect of seabuckthorn root system on soil anti-scourability

23 DEETHENE - R SR
Table 3 Effect of seabuckthorn litter layer on soil anti-scourability

HE KR  hE EEDERE ¥ $ Seabuckthom

Sdpe  Flowmte  Time  Thickness of THnkR  ZREEHLIS

") (rmin™Y)  (min)  Yitter{cm) Loss of soil Rate of sl boss
(g) (%)

25 4 15 0 168.4 0

25 4 15 1 72.6 56.9

25 4 15 2 5.5 96.7

25 4 15 3 0 100

25 4 15 4 0 100

25 4 15 5 0 100

96.7%,#81t 2 cm JEBT HRE R AR K, HH Y
WHEYEEEZT 2 em M LR, AT ERIRIPE
B+ 2RWmEMR.2)RERS T EH . &
F4 AT, FEW R R (3.4 1 min~") AP B P B
(15 min) A &G T, LERE HE—86t, ¥k
Ak H i b BB AN TR, BRI LG AR
sk, BREEANEEIX 100 cm BATF ;R —
TERET, EEXN AR EMARE HE L
BRI #9380, ¥ Ak HE i L3RBT P RE D B B RES,
X5FRE+EAWEYER(EL0.1~0.4 mm)
BEAENXRA #—B B REMN L E R
BENXAZAENR, —HE2BERFMEE, B FERM
T

Ms=17.683R, %°?® R?=0.941 (2)

M, =21.136R, %% R?=0.745 (3)
R, Mg MU BEARHRIBEE (g L7 1) M, AT
B R R (g L7 ) Ry - B E (g).
3.2 PEEHKTARFTIEE
32aMk=RE B3 AU BHENKG (1993 ~
2003 SR )M B R AL B hE 3 AW, ¥
A Hs 36 20 7= 5 B 4 B BRI A 38 BN s s L 2 ~
3B HMARBTER, AR W H 1R B/, AR =
BEEZRKEFEE, R BHEELE 7.2~
9.4 mm.4~5 R BRI B, PR AEK IR, K&
WHFAHR A, ARoHb ™= 0 B V2 2, 2R W IR AR 4L 7E
1.8~3.2 mm.5 B LU EAREHK, FigR EKFER
MK, R P BT, 6~ 12 M Ak HL )
BHBEZALE.3~3.4mm, FFH B HE

0~5cm 15~20 em 45~50 cm 95~100 cm
20° 25" 30° 20° 25° 30" 20° 25° 30° 20° 25° 30°
5.6min 5.6min 5.6min 5.6 min 5.6min 5.6 min 2.4 min 2.4 min 2.4 min 2.4 min 2.4 min 2.4 min
WH A A 075 0.75 0.75 0.43  0.43  0.43 0.12 0.12 0.12 0.07 0.07 0.07
Seabuckthom woodland B~ 7.78  6.38 8.5 8.3 12.2  10.3 4.8 295 22.5 26.3 25,9  33.2
W A 0.63 0.63 0.63 0.41  0.41  0.41 0.26 0.26 0.26 0.04 0.04 0.04
Waste slope B 10.7 9.6 15.1 11.3  10.9  16.3 55.3 46.9  78.7 33.7 38.8 67.5

AP EMR R Thin root amount(g) ; B MBI BIAKC Scouring modulus(g-L~!);
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14mm. PEENKC~3B)MBRSFEEHHRK
e FIARA, AR HL R T IR 5 T B9 94.4% , AR (4~5
BYBrBd 35.5%, A E(6~12 B)Br B oy
29.4% . ST, 2~ 12 B BETHER
4 52% RN E, BoR HYBAM REFRKThAE.

¥ Seabuckthom 100
Pk Wildland
—e— ¥b#/ T Seabuckthom/Wildland
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Fig.3 Change of runoff depth with ages of seabuckthorn forest.

1 bR AR BT A0, ¥ bk Hh 9 7 R S 1L BR B A
SHERREEmMS, SRKEFREMHEX. BES
aTH, R R A SRR X, A RMERN
SRE W . R EAICIT R SRR R e, YRR 3
BHRBRRERE . M RRBEXFHREP) . FHF
B8(1). K 30 min FI (I5) 5RMB(Rs) MR
SR, YERBBRRESHEREMEHK 30 min
MR 0.01 KFEREFHX FEHRBERDT:

Rs=0.094p0-603, 0610  p2-q 971 (4)

Ry=0.824p% 2041, 0315 RZ=( 948 (5)
K, Rs APBARRIHE (mm); Ry ATELR TR
(mm); P HEBEWREWHE R (mm); I ¥E X 30 min /i
#(mm-min~').

B RIETEY, AEKROMG)REARSH
B6 ATLDHMETRHKRBREYNE I

HIHE, O T B R 2 SR AR T S B

Bs BAxBAMIEHFEENEY
Table 5 Effect of single rainfall on runoff in seabuckthorn woodland

P 1 I Rs Ry
(mm) (mm-min~!) (mm'min~!)  (mm) (mm)
10.8 0.29 0.36 0.24 1.01
13.8 0.35 0.44 0.31 1.05
20 0.05 0.18 0.43 1.7
20.7 0.15 0.57 0.31 0.96
21.8 0.02 0.15 0 0.50
25.5 0.031 0.16 0.09 0.47
31.3 0.035 0.12 0.09 0.22
35.3 0.04 0.26 0.26 1.19
38.8 0.2 0.6 0.763 1.78
42.1 0.06 0.32 0.45 1.57
66 0.08 0.19 0.59 1.54
105.4 0.04 0.71 1.22 1.66

3.2.2 AW R BN BRI EREE AR Y
WA EIMR(EK 6) . H1Ed (2~ 3 ) BB, AR
TR, T EEMEMNBAEEZR KRR
W, S5 -1 F TR 387.97 t-km ™% AR (4~5
1) B, phih - B AF b B KIE R/, BT HFE MR
BN 24.64 ¢ km™ 2 MG (6~ 12 ) BB, ¥R
A+ EFMER/DNBAAMNEE, FEMEREILE
0~6.75 t-km ™2 Z & .S A, RIEM =R
AL RS RO ABE K e N EY w o R AR
REMHFR TR S BTN RN ST ER R
MZ R, RS EH . K REFFIRKBHEED E
M BRIE. R 6 TUUEH, NEARBIRKE (2~
SEBER, KRR S REBIMS, B 77.31 k-
m7EIE 9. 12 kg m T G H 6~12 BB, ¥
BHREER SRR, SHERILE O~
5.09 kg'm™?, B RHEYHARFHNBRLEHER
MR+ ThEE.

Table 6 Analysis on decreasing sediment of artificial seabuckthorn forest in different tree age stage

M B Tree age(yr)

2 3 4

7 8 9 10 11 12

6
(1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003)

KB Annual rainfall(mm)  569.0 502.6 387.8 622.1 275.0 525.6 299.8 330.9 505.2 S544.1 579.2

YK BB (t-km™3)

Seabuckthorn Erosion modulus 601.10 174.83 20.11 29.17 1.21 1.58 0.84 2.48 0.18 0 6.75

forest FUR (kgem™?) 77.31 18.55 11.18 9.12 303 0.97 0.76 0.73 0.68 0 5.09
Sediment charge

P i PEFE B K P8 0.89 mm FEK, M E D E R E

REERITRERERREASHRIEENES
24 B L )1 75 36 TR A S5 06, AR BE A B
ERERAZK ESFHEBHROZCEB2E
A ATORHKK L REVEHTFREN, ZXY
PR REFEEE ER 8.5%ER, HEPDEK

it 2 em B EBERTERE  VRKAAFREL
SR ACHEI, 38 BB LRt REE) B 4F
e R, MBI R & RIS E TR M 72, B
h REFEK L RAGER, HLE ERRFMAT
YRR LR BIR R K L B LS EMER .
R, LET R B RRERERFERSH
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ZEXHBEEENEERXGSO X B AT
REEBETFEENESSTABKFRE, HT
AT — Hi K bk B B R BT R B (100 X 3t
FERERFEERAE BERE HEREERY
ZRE S, BErE LS R REAK RN S B K
R, REES PR BN EER— M EENE.
BB K LR E XA RRRERY, HHK
BB K RFRERRARE BRI K IEERENE
R AERERHBIPERE -T2 AALYH
WAL RFERANETIRBUATUEY, Si4k(2~3
BB, AR AR YR BB, iR i &
M EF BN EEZHEKITER W, BAS
(6~12 ) BrEx, M =M B AR h B AR 40
SHBE, RRHEZALE 0.3~3.4 mm, FTLHBHK
B4 mm, FREEHELTE 0~6.75 t-km ™2
Z [, KA iR . NE KRB K (2~5
BB, RS REEES, B 77.31 kg m 7 H
L8 9.12 kg'm 7, MG (6~ 12 B) BT B, B &
VETBN, FUEELE0~5.09 kg-m™3, I
BEBANRAIHKLERBERAFAREKENAK
X FIEMAIKRKLRRERAFEENES
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