5536 B 17 W) S &~ £ Eild Vol.36,No.17
2016 4F 9 A ACTA ECOLOGICA SINICA Sep.,2016

DOI: 10.5846/stxb201503050431

HEKEL, XIS, 9B, R, LI, D3CE, MR AR B0 P9I 5 1 R AR R A bR b K SCBON; 52 00, A 2524, 2016, 36
(17):
Feng Q H, Liu XL, Lu CT, Wu X L, Pan HL, Ma W B, Liu S R.Effects of different forest management regimes on woodland hydrological effects of

natural secondary forests in a sub-alpine region of western Sichuan, China.Acta Ecologica Sinica,2016,36(17) .

ARZERAITI AT F Ll R 78R & PR 37K 323
HY %2 Nl

Bka' xR bT ) FERY, XA, Fam', ZXE, a#R
L BRI, B 610081

2 EMOLBHETF S B AR AL SR 5O AT , B MO R AR E SR E S S S, Jb st 100091

3 Wl R 2=k A= BE , #UTHE 611830

#r&iE:%ﬁiwﬁtiﬂ%ﬂlfﬁmﬁMN:%FMMEFA*&F%EEE@i?ﬁﬂi*ﬂza%?ﬂzlilﬁr‘ﬁ%izkiﬁm?%ﬂiﬁﬁiﬁéﬂﬁiﬁﬁ
5o RBFEUARISERR (LELE ERAMEZLE DT SE) BPE TR LR A AR IRITA 2 IR A i
ESE Lkﬁﬁﬂx#/ﬁfﬂﬁuﬂﬁTW& BE ARTE A IR K SCHE bR, SRR SEILE MG EM L EEEE T W
TR B 25 B f K K R I i 2 FH i (F=8.147, P=0.010; F=15.525,P=0.006) HEARMR & B B WK (F=4.979, P=
0.022) , Ifii & #E e RFRK B ARfLAS 828 RSN B 0 B A8k, FETEAR+AMBEZE T IR SR E S K SO AR bR 3 (F=
2.280, P=0.183) , M#EARMBEIR & 8 i KEFAKRIC W E B (F=4.072, P=0.098) ,{H# &MY W3 MK (F=3.536, P=0.
044) T3 T H R RFK RN F=3.782, P=0.042) , PiFh4E 7 2030 FARHE T ARG T W) e KK 3R B AIK T AR
Witk ERE , P ILE LB T B AWMEE I I X FHEY R K KRR RE, WAZEITRT, BEARMARSL
MBI HIEAE TSR (F=10.715,P<0.01;F=5.148, P<0.05) , LA AR -8 B AT K S BB N ( F=4.499, P<0.05) , H:
TIEHELE R B E , RSNk G , IR 28 07 X KRR M Rk fe h B et e B &8
BT MR HME 25 T (U A A S5 21, WA 28 O SO0 TR AL R SR MK ST DA e At A= A5 T RE R 2 A9 05 i iR A i
TFilk— 2 5T,

SRR  ARAREE R s AR AR K SO 5 11V I 5 L

Effects of different forest management regimes on woodland hydrological effects

of natural secondary forests in a sub-alpine region of western Sichuan, China
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Abstract; In the wake of the large-scale logging of its sub-alpine region, natural secondary forest is one of dominant forest
types of western Sichuan, and plays an important role in water conservation in the forests of southwestern China. The moss,
litter, and soil produced by different management regimes (e.g., clearing and pruning, clearing and replanting, and no

disturbance ) have been measured and sampled, and their hydrological effects on Beiula albo-sinensis forests and mixed
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forests with Abies faxoniana and Betula albo-sinensis have been analyzed. The results of this study revealed that the maximal
water holding rate (MWHR) of moss from clearing and pruning was significantly higher than that from no disturbance, but
the cumulated mass (CM) of moss from clearing and pruning was significantly lower than that from no disturbance, and the
maximal water holding capacity (MWHC) of moss was no different between forest types or between clearing and pruning
mode and no disturbance mode. In Betula albo-sinensis forests managed by clearing and replanting, the MWHR and CM of
moss was lower, but not significantly so, while the MWHC of moss was significantly lower than that in the undisturbed plots
of the same forest type. In addition, there was no significant difference between the hydrological effects of both mixed forests
with Abies faxoniana and Betula albo-sinensis. Under the two regimes including active management, the MWHR of the litter
and the soil water holding capacity both increased, the CM of the litter and soil bulk density decreased, but MWHC of litter
was not significantly different between artificial mode and undisturbed mode. The performance of the clearing and pruning
regime was more significantly better than that of clearing and replantation regime. From short-term effects for 4 years, the
woodland’s capacity to facilitate water conservation was increased by both the clearing and pruning regime and the clearing
and replantation regime, in both Betula albo-sinensis forests and fixed forests with Abies faxoniana and Betula albo-sinensis.
The performance of the clearing and pruning regime was more significant than those of the other management regimes. Over
the long term, the hydrological and ecological effects of different management regimes on natural secondary forests requires

further investigation.

Key Words: forest management regimes, natural secondary forest, hydrological effects, sub-alpine region of

western Sichuan
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EHRKESE,

F1 KIS RRGRENRRAREEAER

Table 1 Information for sample plots of natural forest in different vegetation restoration stages in Miyaluo

, ZEIT R e . HRPA
Bk PR S R it et sy IR
Management . . L . Canopy
Forest type ; Elevation Dominance Age Slope direction Gradient .
regimes density
HEA I e 3280 £IHE 50 NW 25—30 0.75
Betula albo-sinensis. AR+ M 3220 2 HE 60 N 35—40 0.65
forests popiiss 3200 2T HE 60 N 30—35 0.7
LY NREY AR N HE 3320 URITY A2 LLHE 50 NW 40 0.85
Fixed forests with Abies faxoniana  J5PR+%ME 3300 IRV K2 Z0HE 55 N 35 0.75
andBetula albo-sinensis. Xif BB 3300 IRYT ¥ 42 L1HE 55 N 25—30 0.65
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Table 2 Information of dominant species in sample plots of secondary forest after management regimes in Miyaluo

- %5 M/ s . N [
ek AEHA B/ ! Y e Piem AN

Management Elevation P34 T /(#k/hm?) . THF/ cm
Forest type ; . . DBH Height

regimes Dominance Density Basal area

HEA MR Ein=1 3280 FAR 908 13.81 16.97 149.79
Betula albo-sinensis. TEAR+HME 3220 AR 863 14.42 17.39 163.31
forests pogitst 3200 PR 875 13.53 16.83 143.78
L% NS A A N E7n=1 3320 MRS AR 1075 12.16 17.05 116.13
Fixed forests with Abies faxoniana — Jihk+#Mi 3300 URYTIS K2 LT HE 1067 12.12 17.13 115.37
and Betula albo-sinensis i e 3300 IRYT8 42 LT HE 983 12.10 16.85 114.99
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22 MRHLFEERCRK SR E R AR KR K E

FH L 1] L AR R 2838 7 2 R 3 8 1 i KRR KR 3 AR A Bk S0 4°8 1 R IR R A Mob b Fe
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Fig.1 The maximal water holding rate (MWHR) , cumulated mass( CM) of moss from different forest management regimes
W 3 P HEABROMR M 25 88 14 e KR /K & 9.30—19.200/hm® 22 [, VR AS AR A F 10.50—18.00t/hm’
Z I8, i 225 A K, ARIZE T T AR & & f KRRk A i 22 5, RIVE AR RMEZH 35/ T 0 IR
W, M S E LB T E R MLE L8 53 RN R #2255,

£3 ARAZEAXTRAREREHERAFHKE (/hm?)

Table 3 The maximal water holding capacity (MWHC) of moss from different forest management regimes (t/hm?)

ZHEH FEAM MEAR VB AZIR 3E MK

Management regimes Betula spp. forests Fixed forests with Abies faxoniana and Betula spp.
% Clearing and pruning 12.20£2.73ab 17.98+3.11a

WM +#ME Clearing and replantation 9.31+4.05b 12.37+2.88a

X} No disturbance 19.11+3.67a 10.75+4.47a

RRE/ING FREFIR R — BB ] 22 53 35 P<0.05

2.3 AR KRR E R R KR K E

MEARSRARHOAE 7% W 0 B K EF K RA T 1909%—275% 2 18], THEAR ARSI T 270%—435% , KT
HI  (HA 3 HEARMAS S W I B BT 3.60—9.300/hm> Z 1], MM A B AZIRAZHN AT 3.75—7.00/
hm? 2 8], W& /NFRTE B2 a0 R IR 2058 05 3R RS & 9 (0 e KRR K R B RUR A Ak, MEARMK
M P& P B KRR IE AR R AL BRIE] TG 0 3 22 57, ML B 208 T IHEAR W A2 IR S MM A 75 9 5 KR 7K R B
ERT R AMEZE AT IRAL (H 5 W5 [0 0 B 25 5 MR BL A VE I B B R I R IR 4B B
EACT X, W S EAR AMELE LB EES A RN TR E2ZER .

W 4 o , MEACHORR LA 7% 4 4 e K35 7K B 9.00—18.501/hm? 22 [1] | i MEA ¥ A2 IR 28 BRI A T 15.
40—20.00t/hm’ Z 8] , & FRIE , HA B2, ASRIZE J5 20T 00 70 Bl B bR b A 95 9 5 R 3e K i 34 0 e 3
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2 FRZEARTRARERHENHR AT KENERE

Fig.2 The maximal water holding rate (MWHR) , cumulated mass( CM) of litters from different forest management regimes

®4 AEEZEFXTRARERFEEYRAFKE (t/hm?)

Table 4 The maximal water holding capacity (MWHC) of litters from different forest management regimes (t/hm?)

ZHE I HEA HER W AZIRACHR

Management regimes Betula spp. forests Fixed forests with Abies faxoniana and Betula spp.
H Clearing and pruning 9.07+2.19a 15.60+0.51a

WM +#ME Clearing and replantation 14.72+1.76a 15.43+3.37a

Xt B8 No disturbance 18.54+5.24a 19.58+5.52a

2.4 FHERTEANKE

AN 5 FT7s  AEAHR B4 - S FR R e SR AR K B AN [+ 3R UK IR LA B AN [] 28 38 ) B A — 5 Y
ZE5 MR VEAZIR SR T e AP AR 035 22 5 o WSROI 7, B 1 R TR B 18 o, - 4 0 7 o g
T T e KA K AR FEAR

F5 RAXREMMKRTLIEISMHKENNEZSH(F HEH)
Table 5 The ANOVA (F value) of Soil bulk density and water holding capacity of natural secondary forest

HEA I FER VAR AR
Bz Betula spp. forests Fixed forests with Abies faxoniana and Betula spp.
SN — — - -
. wm, B PHEN REEK oo B RHORN RHRK
( s ) Fki/ Fki/ Feki/ ( S ) Fokdt/ Fokdt/ Feokdt/
Vel (e (wen)  (wen)  F (et (wen’) (e
i y=YN
j:.ﬁ)xb\ 4.805" 1.071 0.146 0.593 5.403* 0.687 0.158 1.068
Soil depth
L
2RHRA . 10.715** 1.051 1.093 4.499* 5.148* 2.085 2.406 2.779
Management regimes
)Lﬁﬁzﬁﬁ 0.049 0.259 0.371 0.751 0.431 0.784 1.026 0.615
Interaction

#p<0.05; * *p<0.01

W2 6 Fis , S L, PR BB T e S B e, iR T 5, e 28 AT &
SRR 2 | T b e AR /K Bt 5 SR N A 3G I 5 s B RIMEAR WA IR AR 5 , B AR PR 22 5 A 5
L1977 R b o e o R0 o M e < DE 5 g S M A N iU SR AN SV SR T E

3 Wit

S VUAF R ZE TS, IR PR U AR DI SRR ol F) £ 4 8 5 X6 IR ) G 8 2 S, (LBt 7 S 300 I A
Ji2e5e . B EERRRFKREHEIRBE BB, AT, T T PRI MRS B e KRR R 495% 1%
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¥ MERIRZE AN 805% , B & THIH (F=3.922, P=0.038) , SHi AW FE4E FAHE 22 SHELE W
FAR IS i 35 6 o KRk Rt 38 R A28 7 2, MV MR+ A ME L5 10 8 B KRR /KR 55 0] 1A 8] G . 2%
225 ATABFFE R AR B8 2 B G = A R A B RE A A F AR AR A HL RN R 1B IR
B ML Z T T 2B A MBS 7= T8 Z AR BT, 171X 8 & A AR 3 #E ) 2 2 E A
JB X FEORA: B EERPIIE N, HARA: B g - S B R AR K e 1 3 X AT RE R A48 N B e K
KR ) SR Z R 2 SR, T A HEAR AR B LN 3,750/ hm’, R 2 MEAR TR AS AR 1.381/
hm® | HEBKATE 7% 46 22 XM YT 35 ) A S8 0 ZRAR ) A DGR 9 205 SR 45 w0, 3 T RE S RS MR S5 P G 22 SRy G, D
ARSCHFFERIMEAR IR 50—60 MRl , HEET AT A 50 4R ML B BUR A HL, A T 2e 5 ) L &8 U
REBE ) B A=A T — @ RS IR, S50 B e, PIRR 2205 0 X0 5 6 35 B 388 A, p I B 2088
) 1 KT, T AR+ ML AR i 3 (DL 1), AP T AP e T MR B e — B RR B B3 T AR
R PR IR AR T B8 ZRErE S IR R E 8 s &2 A6 R, iZ M E /N T
FAETIEEE R, S EOE RIS TR B B A R K I T R AL, P T 4 IR
AN RS A LA 1

x6 TRAZEBRXATRARERKT LEREMFKEFEST

Table 6 The ANOVA of Soil bulk density and water holding capacity of natural secondary forests from different forest management regimes

o T i@%ﬁfi %%%7ki e /MK ER: STy h7 i

Forest type Mansgement regimes Bulk den:-,ny/ LWH(i/ LWHL;/ MWHL;/
(g/cm”) (g/cm’) (g/cm”) (g/cm”)

HEARM Betula spp. forests "E 0.76+0.16¢ 0.65+0.06a 0.62+0.07a 0.71£0.05a

TEMR+EME 1.02+0.26b 0.62+0.09a 0.59+0.10a 0.67+0.07ab

Xif HE 1.18+0.18a 0.59+0.09a 0.56+0.11a 0.60+0.11b

HEAR VAZIRAE nE 0.91+0.19b 0.68+0.08a 0.69+0.08a 0.78+0.08a

Fixed forests with Abies faxoniana MR+ ME 0.99+0.29b 0.72+0.13a 0.69+0.13a 0.77£0.13a

and Betula spp. it 1.19+0.14a 0.67+0.10a 0.65+0.10a 0.70+0.10a

CWHC : B /K& capillary water holding capacity ; LWHC ; 3/ NEF KB least water holding capacity; MWHC : 43 K3 7K B maximal water
holding capacity; [d]—% AR NG B . P<0.05

AR 0 iy ) T LR 23, Wi 00T T AR M /K UG 7 BE 0 B ST RS al /NI, ASBIFSE T, JE T HERY
REARMM T D IR AT IKFN 194% , 3 12 MEARTRESEAN 275% , BMEARMREE &, 33X 5 Hif AAH W5 45 R —
P PR O A AR BE TR AL RIRBRI A TE P iR KR K 3 (AR I 22 S AN 3 TR A 1242
TRESSHAETL 7 288 T BRI v W S 5 /K R A0 38 e 1 X R RIS AR+ ML, T 5 9 3 1) G S 3 22 57 (DL
K 2) X AT RER N PE T 288 (AR B Bieat T AR G RNl UG B , IN5ge 1Ak 7 ) o3 igg i | R o HGAR
IKBRESTHEIN TS BUAR R Z TR A HEAMRE BN 9.26 v/hm® , HEAR AR AZIRAEHN 7.01 v/hm®, BPHEAMREL IR
SERRTE ARG 33 S ARIFFE AR — 202 i P 2 A s G A AR 7 0 1) 35 U A BT BRI, o e R 2
ARSI 2, M AR+ AME 2B A 2, I AT REJE A N 22 B A AT MRAR L A e — e R L R 1 AR % 2 )
i, BRI 1A YE WU & B, ITE VG AR AME 2, BEORIEAT 1A KR B BBVl (HRCR AN, HEA R
ARAET S BOE A, BT S BORFP 405 07 30N MR iRoR K 2 A 3%

A EANE AT L e S R My PR Ot b SR R A — N R AR, O T EE K
S, LB RS B R DA RIRR A AR 375 T B3 3 DR B2 (i 3 i oy 1 , T -3 e K
FiK i M FAIG, 53X S0 AT 45 RART 2 ARG ERR, H3ER AR K WA — 2 2 5,
PR, SR AMEZE ML, e B RFRE DAL HE T R E i AR, 2RI 4 f K i g 4
T, 33 AT BB AN TR AR BT R N Ay BRI 540 AT O

g5 L ATIR  WDUAFSR A S ISON R T T 428 X T PR IE AL K SR MR B 52 MR BT AR+ A B 228 T 3
A, ANGE T 2038 I MR B R/ R A2 B A 35 1 X R T AR+ M 28 W JE R 5 8 (P 1.2)
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THERE (K 5) s UL, A FERLEAE R IR T E 28 RSB A T 225 . HEARBRE 2 BF K SO
AL 25 s TR AR (P 1), HL S T IR | e Kk B N R S bR 35 (3R 5) | TR S bk A
VRN IK SO R EAR 2 v T HEARR (8T 2) s il DL AR Z T R E 48 3 B3 BRI T IR AL R IRMR B Mk i K
SCROE , Je HR AT 52 5 WA S AR 35, 3 T R -5 LR S AR 20 R e it 1 9849 Ak 0 A
AR, PREE T AEXHR R MK BE ) BA e, 8 F 28 BE MR+ AME e 3% 1
DR AR ZE R, PR 28 7 56 T IR AR IAMOR S L At A 25 D REMK S A I I R e i A o T it — 20 10
WLFFE
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