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Abstract; Subalpine forests in Western Sichuan are an important part of water conservation forests in Southwestern China.
Since the middle of the 20th century, old-growth coniferous forests have been transferred or degraded into croplands,
grasslands, shrublands, natural secondary broad-leaved forests and plantations depending on disturbance intensity,
frequency and duration for the increase of agriculture and timber supply. In 1998, Natural Forest Protection Program
(NFPP) and Slope Land Conversion Program ( SLCP) were initiated to restore forest ecosystems. In order to assess the
effectiveness of those restoration programs, the eco-hydrological effects of those land uses must be compared. Through field

investigation and laboratory experiments, water holding capacity of ground covers and soils were compared among croplands
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(CL) , grasslands (GL) , afforestation lands ( AL) , shrublands (SL), natural secondary forests (SN) , plantations ( PL)
and old growth forests (OG) in subalpine region of Western Sichuan. The results showed that there were significant
difference in water holding capacity of ground covers and soils among different land uses and land cover types. With the
increase of disturbance intensity, the cumulative mass and the maximum water holding capacity ( MWHC) of moss and
litters decreased, soil bulk density increased, and soil water holding capacity decreased. The MWHC of moss in descending
order was OG, PL, NS, and SL. The MWHC of litters in descending order was OG, NS, PL, SL, GL, and AL. There was
no difference in MWHC of moss and litters between PL and NS, and between GL and AL. MWHC at the soil layer of 0 —
40 cm in descending order were NS, OG, PL, SL, FL, GL, and AL. Although MWHC at the soil layer of 0 —40 cm was
significantly higher in NS than that in PL, there were no difference between GL and AL. Various forest ecosystem services

should be considered when selecting tree species for implementation of SLCP.

Key Words: maximum water holding capacity; moss; litters; soil; subalpine

DV I g LRI A O )1 2 3 e L 3 1) 75 9B e i PO 2o B 37, JBR 75 JB e JRUR B 5 e LI BR AR X o X HEL 3
TR, B s STEER , A AN, R, R — MBI AR e X . XS TIRR A E R,
HAW B A=A, T2 L OB LA EA S ILE SR, FEE 20 2P H RoRARA D
R T R SIE 755 L1 AR B T 28 P, 3t 8 BE 4 i Ak i A R S5 AR R AR FR e 50 SR IE e LUK IX. = 3t 1
SEBAENBEERE A o R TIRIREE SR AT B AR 0, SRR R AT ARIR AL B i )
A U R ARER A TAR . 1998 45, RAMLR T TRERMBHHEME R TRIERR 30, )Rk 2 m AR EF ,
B BT T AN TR

X P M g Ll AR K SR BB SE , JRAR G T AR — EDR B AL, WA KOS R B g5 /K AR AE (AR
MR HEAS REERZREESHE ", A GHRRY VG W FRAAER 157K 5 IR KB T
TR E R, WG ik 8K ToRE R S8 RE B3 , X R THEAAWENIMER , BRI & 8 MEaE it
JEAE K ERE RIFROZRAR T o PR MRl TR 0 A 25300, B 1 VT R K VSRR i R S
AR, B AT BT R Lt R A 5 B e 2 B 2 i) A 257K SCRRONE ) EERR BT ST o

ARSI PG S0 785 LLARIX D3 52, %o B A A AN IR - 3t ) -5 88 26 S Y A 3t 9 4 15 3R /K RRALE , 5RO [R)
AR AT 6] ARt 7K SCRIONE R 2253, AT R PR MOk TR SR A A AR S AR AR AR 3 5 [RT st AT A sk AR
DK IR ISR
1 HREHFR

BRI AL T U B K AKX, i BR AR AR N 31°24” ~31°557,E102°35" ~ 103°4", ZIXJ& T lmi i
IRGRE B SN GER  , BA SR G LS A . RS2 R R TR BB PR R, JB A FE R R LS
8o LAWK 2760m FKIEZ 8 1], 424 [ 7K & 700 ~ 1000mm , £ 7% % & 1000 ~ 1900mm, 1 A ¥Jif - 8°C,
7 AR 12.6°C, =10°C R 1200 ~1400°C ,

K2 PR DX A T BT A, LR R AR S B4R Sl T 235 o JRAE ARARA0i F 3K 2400 ~ 4200m
ZIA], DAY i L 2 iR s A bk R 32, 1950 ~ 1978 4R #E47 33 KM R AR, Z J5 RAKE B F WD, 2 1998 4F:4%
REF o RAGTHIA N EAE R ,3 ~4a JFTE AN, 11 ~20a J5 W ZHET B SRR THEAR & PR3 7R AE R
Mo NATHIMERI B, W 58 BB B, B 2B N EE M) . 1955 4R LU)E , BBl st b Rl S2E4T T LA
MEZAZ (Picea asperata) I EMIANTEHV, EBI4 BERL SR A BT B AR I, B Al 2 AR B SR
W, B TR X R B . 2000 ~ 2001 4F % X 8 shiB A A bk T2, ¥ rk HIB B E A L3E
B THEE SR

© UM P ARl R AR R R B 2. BTIUM ) P ARl R 5. 2000.

http ://www. ecologica. cn



2 HRAAR 4 )P 1R L AR XA [ - 3 -5 3t i PR b e ) S - S K AR A 629

2 WMRFAE
2.1 FEHbEDE

AWFERE IR AR I E B 7 19 ~21km ZEF) EWIL T L, KTE 3280 ~3350m 2 Ji] , 5% B JRUSE 25 N
EREEE AR, 1960 ~ 1965 43R4k, H A4 Fh 1 3t 4 F -5 8 2 R BB 70 A, 3R 0B b T 2000 ~ 2001 4758
Bko TEIZALVERRIRR JBE I ZEA — B A 2SR, A E Bkl R BB AR Bt UK A T A KA ) AR
AN TE M AFR LG E R A MR, BFRANRE 3 MER M
2.2 HEE WY LKA RRE

TERREHPTIEM Y EER T ERABL 2 A p AR 1A 1 x Lm® FORETT , SO 3R B BE A ¥ 1, B3 A
BIFE E AR E FARSE T (M, , v/hm” ) | [RIES FA B B4R R [, 5 8 B X AR AAR R A5 T 0 ~
40em +ZCQ FERBRIF LA b 5 AL B ST EIE , FIFR ] 435 0 ~ 10,10 ~ 20,20 ~ 30,30 ~40cm H 4
JRER LIEREA
2.4 HE MEYERE KK ENE

MEHETT BB AR S P BUH — B FRE (m, L g) EAARGTEE K PR 24h FRE (m, , g) ; RIS
T —ER5 (ms , g) 7 65C 254 T LT 24h E T E (mo,8) o HEAERBRAIFAR(P) F LA [ 5 B¢
(R T KK B (MWHC ,mm) o T AKINF -

P=(ﬂxﬁ-1)x100%

my, m,

my
M=M, ><P=m—><M1 XPxr

3

A, My FTREAARBTEFRE S (HEY) TE(Vhn') o r K53 i BB AR SR R (e’ )
2.5 TRAFEMFKENE

TR T AR R S HPR T ok — B SR E , F535 A JROIR 3R B3R JT 7K iR 12h FRE (my L, 8)
HHRRKFKE(MWHC ,mm) s RJETCT T80 £ 2h, B3R o 2R IEBE K 2T R E (my, 8) 31
HBERKE(CWHC, ,mm) ; FRRHCT T00 b 24h, Bl 3R] o L3RR 73 D BE BB K, RE (my, ) T
B/ NRKE (LWHC ,mm) 5 555 X 3R T S BRI SB & T, K38 0 o i+ R B e st T £
JER (my,8) o TR LCFRAREIEE MBS ) ) o AR SRKRIIEARIT

_Mo _my —my
D_V,MWHC_ % xXrxd

CWHC:m‘Z—I_/’%xrxd; LWHC:mﬁ—I_/mSOxrxd

R, mgmy my mg MR TIN IR TE(g) VB 12h FHRAMER(g) KEEBEKEHEREN
A BEBREKNER(g);D WHEAE (g/em’) ;V RIRTI A (em®) ;v Bk B R B 5 IR BUR B0
BHERET (em’/g) o d NFFHERHIRIZERE . MWHC,CWHC 1 LWHC (mm) 20510 + 358 KRk & BEH
KEME/INGFKE, FBEZEBRITTARE AT 0 ~40em + 35 KK E (mm)

AT FAH F SPSS B4 T 4 237 8] 1 77 25 70 B A b 2 MR A 36
3 GRS
3.1 BEEHEMRERFRKE

ME 1 FUES, LHAHSEEAR, EEEREREAFKEERFEE(KR2) . HiHb BRI

© HES, BhRi. WEHRERRKTSR. W WIHEMEREPR. WIS ML BT SORET], 524, 1979, 157 ~172.
@ WL, xIFpk, REEM, & BRZSAEYFRERTITE. W 0IEMLREPIET. 1 E AL BT BORET], 55 4. 1979, 87 ~
99.

http ://www. ecologica. cn



wo | ury} o10w YSI0Y 1SBSI] 1B IOIPWERIP B YIM SWOIS [[B 10] PIIR[NO[ED o10m soneA NNYAH woT RIS 4K) °
vamdind vavtg 7Y Z ¥ 3K 1dq ‘vupruoxnf saqy LY HFTENN Y ¢ stsuouts-oqip ppnag 17 vg ¢ soprorjofinbp

snoson() 4 1 '8 ¥t |1 * 00 ¢ vivsedsp poo1g ZY Z WYY Pd ¢ PuDMaLL suowouy fgf TF i tay ¢ suosouquos vixnaka(] < ELIFEY sq vwndpo uva vaovswopo g YEH ‘og swsuouryed xea pdpi porsspig WEIN4g  q
+ad£) asn puey yoes jo roqunu 83 QU} 0} I9JOI SIdqUINN W@m@ﬂﬁ@mwwwmmk —_%mﬁuu_#w'l

1 KU X $159105 yamois pro WA Z 100 fuoneiue[d YT Y i Td *18910§ A1epuoods [ermueN Y NEYSY PN fpuel quaygs kTS puessero) R 19 *puel uoneisoogy MO AL TV puerdor) YT ®

(43 AN 00€€ 8°0 €°8L Se 00T~ 081 i w Og X wog €90
Sureq uew g
. . ~ w X U
-ny wory oourquUSIp wWOPPS -1 LIk W 0€ AN 0S€€ 8°0 6°S01 Se 00T~ 081 d ‘fv 0€ 0€ 790
8T M 0S€€ L0 0°99 0€ 00T~ 081 dq‘fy w Qg X wog 190
By S Tp—— 8T MS ovee 8°0 T8y SI 83 od w Og X wog €1d
-ued sem oonuds‘ Gog[ pue (961 usdmIeq Suidto] 8T M 0zEe 8°0 € b S1 €€ od w Qg x wog 4|
AZWEET BG ) K [ I~ 0961
AZHE LY M w7 Ky 5961~ 096 0€ M 00€€ 60 6°6€ €l €€ od w Qg X wQg I'ld
SuiBSo] soye souyd 9T AN 0S€€ L0 9°6¢ $'9 0¢ g w Og X wog €SN
9B} SOUBGINISIP WOP[AS ‘ GO PUB (96T USIMII] 8T AN 0S€€ 8°0 6°9€ L 0€ g w Qg X wog TSN
Suiddoy AYEE B2 XK I~ 0961
O H S H Ky 5961~ 096 0€ M 00€€ 8°0 L'ty 8 €€ g w Qg X wog I SN
8661 2ouIs ST MS ovee L0 0°9 0y - L) w Og X wog €IS
paolord pue sggg] 2ouls poomary I0j Jumno . . .
Juonboiy* GogT puE (06T UGoMSq FuBoT L AH 8¢ MS ovee 9°0 6°L Sy - L) w Og X wog TIS
7 8661 ¥ H 5% 1 22 A} K [mldy S961 ~ 0961 € M (1543 8°0 ¥Tl TS — () w Qg x wog IS
pauopueqe pue 100z pue 000 & paddois LT M 0gee L0 - 0 - 1ysq w O] X wgy €19
‘s1eak (¢ oqe J1oJ sdoId Jo UONBANND‘ GQG] pue .
_ 61 MS ozee 8°0 - ST°0 - 1ysq w G X WGy (4R
0961 uvamipq SwiSdor  UCHE BT Ay 100T X8
000T “®0€ 17 [ L) By ok “ ) 3K 1] by G961 ~ 0961 61 MS 0zee L0 — SI°0 — sa w Gl X wgy '
oonds yim 100T PUB 000T LT AS 0€€e 8°0 - €0 4 °dAyiSq W 0T X WOT ey
ur pojueid pue (g 1@ poddols ‘smeak (¢ Inoq
-& 10§ sdord Jo uonEANINd ‘GOGT PUB ()96 USIMI LT M 01€€ L0 - €0 S od ‘sq w Oz X wog TV
-oq SuS3o] 2y Z R =y 100T XE 0002 4 Hl=y
000 “®0OE 7 [ 1) By et %) K [ 5 G961 ~ 0961 0T 0\ oree L0 - €0 S od sd w g x wWog 'y
61 MS 01¢€€ 70 - ST°0 - og w Oz X wog €10

s1eak ()¢ Moqe 10]
sdo1o jo uonrANMO ‘ G961 PuE (961 usamlaq Suild 81 M 08¢ €0 - €0 - g w gz X wg [44)
807 Qg 67 [ ) B o %) K [l =y $961 ~ 0961

ST MS 08¢ €0 — €0 — 9 w Oz x wQOg 1D
(o) uorAIIp (ur) Kyisusp o (g- Wy ) () (®) sowads L2df
boﬁwwwm”mwuama JUSIpRI) ado[g uonRA9[Y Kdouen) BOIR [BSBY WSy uealy 9Fe pueig QOUBUIWO(] meﬁw asn pue
) E: 184 [l 3% L3S H sy My BT S i I S T

uenYOIS 1S3 ‘ ON[RAIIA] UI J9A0D PUE| puE SN pue| Jo spury € Jo S)o|d | dqeL
HAYEEWHHELFEEH M FRYET¥ 1%



2 HRAAR 4 )P 1R L AR XA [ - 3 -5 3t i PR b e ) S - S K AR A 631

FIRA BEZE, HE A A 5B R R B SRR EHET Bk > ATk > kAR
> #EA NLEEMNEHERBEER TRAERMMK (H_ERRFKBZRAZRARE(K2),

25 E 20
& E
g 20 O 15k
RS =
= 15 - N
35 = 10F
g 10 L]
B oL % s
B &

0 I ! | e | E I I I I

CL AL GL SL NS PL OG CL AL GL SL NS PL OG
I A R iV VEROE F o]
Land use and land cover types Land use and land cover types

B 1 OR[E A) A S A a 2 B B B (M) BdR KRk & (MWHC)
Fig.1 The cumulative mass(CM) and the maximum water holding capacity ( MWHC) of moss
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FARW A M5 N TAKZ 6] NS vs. PL 0.002 ** 0.354 0.017* 0.527 0.042*
SE A5 B 2 ] AL vs. GL — — 0.273 0.331 0.514

CM; Cumulative mass; MWHC: Maximum water holding capacity ; F[fi] the same below; # P <0.05; * % P<0.01; % * = P <0.001
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Fig.2 The cumulative mass(CM) and the maximum water holding capacity(MWHC) of litters
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cm depth
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