P 000 http://www.cqvip.com]

%26 248 11 3] ass & ¥ " Vol.26,No.11
2006 & 11 A ACTA ECOLOGICA SINICA Nov. ,2006

ZHREREAHRKRESRERRUENERERMER

ol 2 : 1,* ;A
W WL, F BLREARIV,ERE
(1, ERMERFRFEESFEER BT EESIBSESRE LBTESRBE, B 200062,
2. BWR N R¥EME SEAER, B 230036)

WE R THERWRRARESRERCBEH#TERIN AHTIRBUVRAEEERAMRESRETROER L, U
YRR RE—— WA S R RAFRIR LR AR AR AR DREM + REH . DERAK BN LR, N FIE 5
BRFS MAFRBLEE. RESTX S HBEMBHEORUER  NESREOAREH IHEER 45 3 FH %K T 43 g
CEHEBAERAAN REENEAR A EMIEREA N T EAELMBHE. BT MY BOEGHEERHAES R
RBLBRELHNENRER. RERRAEFRER BITEREHF EEISRERONELR b W8 T ¥R WHAE
SRERMESWMEE, I RHUANER AESBAERE TSR RN BLBESI NS L. VE—REBL(>
0.75) , NER—EHiB4(0.59~0.75), M &k—FJH B4 (0.52~0.59) . [ E—RFB(0.18 - 0.52)f1 [ H—E# (<
0.18), BFHAABMULERARARPEKERBAEROMABESERBTTRIE, FHERSER T A BB FNiREs
HFE RE T R I8 AR A RS R

K@ FH W GRR R RERE I B R R ER

X EH S :1000-0933(2006)11-3749-08 th 4y #-S:5718.55 NMiRiNM:A

A model to assess the degradation degree of damaged evergreen broad-leaved forest

ecosystem

YANG Juan' , LI Jing2 , SONG Yor\g—Changl' ", CAI Yong—Li' (1. School of Resources & Environmental Sciences, East China Normal
University , Shanghai Key Laboratory for Ecology of Urbanization Process and Eco-Restoration , Shanghai 200062, China; 2. College of Forest und Garden , Auhui
Agricultural University , Anhui Hefei 230036, China ). Acta Ecologica Sinica ,2006,26(11) ;3749 ~ 3756.

Abstract: In order to quantitatively assess the degradation degree of damaged evergreen broad-leaved forest ecosystem, we
constructed an assessment model based on the studies of evergreen broad-leaved forest ecosystem in Tiantong National Forest Park,
Zhejiang Province, which includes the undamaged climax community, i.e., Castanopsis fargesii forest, and five secondary
communities with different degree of degradation, ordering from lower to higher: Schima superba forests, Pinus massoniana +
Schima superba forests, Pinus massoniana forests, shrubs and bare land, respectively. Forty-three parameters concerning
structure,, functioning and habitat of ecosystem obtained from the above mentioned communities were selected as candidate factors
by one-way ANOVA. After using principle component analysis and two-factor without replicated ANOVA, a model including 13
parameters was gained after two times of screening. Using hierarchical analysis, we proposed index for each parameters and its

weight. An integrated model to assess degradation degree was constructed with these indices. After given a standard value,
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degradation of each community was classified into one of the five categories: extra-heavy degradation ( > 0.75), heavy degradation
(0.59 ~0.75), medium degradation (0.52 ~ 0.59), slight degradation (0.18 ~0.52) and normal ( <0.18). We also verified
the model with the data of evergreen broad-leaved forest in Dinghu Mountain National Reserve of Guangdong Province, and
assessments were in accord with the actual situation,

Key words: damaged evergreen broad-leaved forest ecosystem; assessment of degradation degree; index system; model
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Table 1 Degradation Evaluation elementary-indices of damaged evergreen broad-leaved forest ecosystem

1 4 45 47 R A5 HT — RHEET
;ru#ﬁ’fm BT g - W = sk
ntegrated 1st level 2nd level .
Lo oo Lo Pre-selected 3rd level indicator
indicator indicator indicator
MR (S,) 7 F ¥ number of species; 25 FE HE 48 B Shannon- Wiener diversity index ; B¥ 7§
Plant Community A2 B height of tree layer; ¥ ¥ % B coverage of community; 3§ % [
degree of succession; A Bk ¥ Ff density of plants
EBELEM T T A B FE rotal density of soil animals; 25 B 5 ¥ total number of
LM (F,) (8;) Soil animal groups; A/C (S B 5 E B - (& H it 1) ratio of animal number of
Structure of community Arcarina and Collembola
ecosystem
TR EY 4= 4 B #R soil microbe amount; 4 B4 ¥ B bacterium amount; B i $i &
HE ) fungi amount; F 2 B B & actinomycete amount; & 1t 40 B B B ammonifiers
Soil microbe amount; B % # & nitrogen-fixing bacteria amount; A X M H B E
community celluloseutilizing bacteria amount ; B /440 B #( & nitro- bacteria amount
t 2548 1L 49 8 (1ED) ?;fﬁ; Eﬁ:::i G BAME total biomass; FHFI R A 7™ 7 annual net primary productivity; I
i H . . & liver fall amount ; I % ¥ 7 #% 4 decomposition rate of litter fall
index of ecological EE RN making and cycling
degradation HHE(E) A o .
) EER EALE RIR B ammonification ;s T L AF F3& B nitrification; B 4 4E FI38
Function of B IF 5 aE B denitrification ; 4T 4 % 7+ #% 38 & cellulose decomposition efficiency ; PF IR &
veasysiem (8) K soil respiration; 4 4% F BEIE 1 cellulose activity; ¥ 9 B§ 1% ¥ protease
Soil microbial activity; JR B85 PE urease activity ; 3T AL B IS catalase activity ; B BS 8
activities 1% ¥ phosphatase activity
INFAR(S) " Bk A4 B E tE(E air humidity ratio; T 78 M AP S B WG air
SRS Microclimate temperature ratio; B 7% P SMAR 3 JE TR L AH relative light intensity ratio
LB RM(F)
Habitat of T A E soil bulk densitys + 5.5 23 B total soil porosity; + 48 S
ecosystem TS soil ventilation degree; T3 & 7K B soil water content; pH {8 pH value; H #1

Soil condition

Jit & & organic matter contents 2 B & soil total nitrogen content; 3 3% B &
& soil available P; A4 & B soil available K

+ B RIEHEEHO R &N TEME 1.5m BHALE & N 48 3F (B (the ratio of microclimate between inside and outside community Is
qualified 1.5m high from ground in sunny summer day); * * + B AN 0~ 150m + F A EEE (data about soil means the soil status in 0 ~ 15em

layer) o

() ik LRRGEHREN NREMER I THM =ZRBEIEE QTZE, ENZEBREEEH
TR EBRRMATTAER, B, 0 TR BE R EFE S ARG TR, R HT K B AR
AR R PR B AT T 2 K,

HARANBEINITER

OEMAAHE BEME ZRIBRT SRR IET Z M4, ik 0 R TRA BB RN EIR. R


http://www.cqvip.com

[J [J [ http://www.cqvip.com|

3752 £ 5 % W 26 #

B3 & — BRIt T R 0 = Bt iT R T T B T R A BB AR

QOEEEWHEFEMN BUGHITERSHWGE, BERIEEH M =RIER F> Fou, BEDT =R
FEERERNRBAMBEAFTREEESR

BEMFEBRESANHES ZEBLKIFMIERERE D, FNERER 13 0HER, BE -5
CTERSHBERMFRERDT 92.548% , FEMGE R FESFT 8.667, KT F,(2.368)

M S| —— % Number of species Pl
Plant
community L—— FRAKZHEE Height of tree layer P2
R TR s2 KDY
51 FI Soil animal Total number of groups P3
Structure of community
ecosystem U Hety ) -
Y MR 3 _ﬂ A BB Soil microbe amount P4
Soil microbe L 4] ¥ B Bacterium amount P5
community
MR HTRER S4 B 4:4R Total biomass P6
HRGRLRY Matter making and T SRR P7
Index of e RETIE F2 cycling Decomposition rate of litter fall
ecological Function of
degradation ecosystem TR W08 35 BE / R P8
T SRR S5 Soil respiration
Soil microbial activities
o EERPUMNHEME P9
ﬁ;ﬁﬁ 86 Air temperature ratio
i limate
HeHE A F3 e . :
“— " Habitat of AT Soil bulk density P10
ecosystem fu 2w T3S kB Soil water content P11

Soil condition
FHHL#E SR Organic matter content P12

£ -4 % Soil total nitrogen content P13

W1 ZHRBFRET AR RMIERER

Fig.1 The index system of degradation assessment for damaged evergreen broad-leaved forest ecosystem
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2.1.1 SHRIEFREARIA R ERIFE SR RE(P,) R AT I bR i R B R, HAR R A
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F(P) = ,ﬁ‘f{,,i (1)
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2.1.2 “RAERERAAMRERITTE  CRIERE(S) R R TR SRR T MR AL E B A
MAEEMAEE . REHEARNT

S, = HZA-ZF(PJ.) * RWP, (3)
K, S NE M BAEBUE, i =1,2,,7, RWP, W | ERAERE FRA R E, n B T RIEHR
P& Z R, T i=1,2,-,7,%=1,3,4,6,8,9,10,n=2,1,2,2,1,1,4,

¥2 FIXETARKANHKRERLNREAEFEFRALER?-7O-O
Table 2 Values of assessment indices and their standardized values in the different degraded series

of damaged evergreen broad-leaved forest ecosystem!?% ~710-@

It -1 =X & T B LB B the series of degradation
2nd level 3rd level B R A TRA + AT DREK MM B
indicator indicator C, fa.forest P. ma.-S.su. forest S.su.-P. ma, forest P. ma, forest Shrub Bare land
P, A 65.3 42.8 8 37.8 31.3 6
s, B 0.0000 0.3794 0.2917 0.4637 0.5734 1.0000
P, (m) A 20 14 11 8 0 0
B 0.0000 0.3000 0.4500 0.6000 1.0000 1.0000
s, P, A 27 23 2% 17 22 8
B 0.0000 0.2105 0.1579 0.5263 0.2632 1.0000
P, A 38.25 25,2 13.15 14.525 8.975 2.167
(x 10° cfu/g dny soil) B 0.0000 0.3617 0.6956 0.6575 0.8113 1.0000
> P; A 33.75 23.175 9.6 9.675 7.25 1.967
(x 10° cfu/g dry soil) B 0.0000 0.3327 0.7598 0.757% 0.8338 1.0000
P, (kg/m?) A 22.6141 17.0906 23,3732 9.0808 2.0473 0
s, B 0.0325 0.2688 0.0000 0.6115 0.9124 1.0000
P, A 0.49 0.44 0.35 0.27 0.13 0
B 0.0000 0.1020 0.2857 0.4490 0.7347 1.0000
s, Py A 0.313 0.235 0.23 0.238 0.205 0.137
(mg CO,/g dry soil) g 0.0000 0.4432 0.4716 0.4261 0.6136 1.0000
s, P, A 0.957 1.013 1.216 1.059 0.914 1
B 0.1424 0.3278 1.0000 0.4801 0.0000 0.2848
Py (g/em®) A 0.72 0.95 1.15 1.16 1.2 1.17
B 0.0000 0.4792 0.8938 0.9167 1.0000 0.9375
Py, (%) A 33.4 29.1 28.7 28,3 22.3 23.2
B 0.0000 0.3874 0.4234 0.4595 1.0000 0.9189
> P (%) A 9.87 3.35 3.06 3.84 3.35 1.96
B 0.0000 0.8243 0.8609 0.7623 0.8243 1.0000
P (%) A 0.163 0.117 0.105 0.103 0.092 0.065
B 0.0000 0.4694 0.5918 0.6122 0.7245 1.0000

A BIFMEIRAME M Values of the access factors; B & WM R IR AR #EAL{H standardized value of the access factors; C.fa.  #5# Castanopsis

Sargesiiy P. ma. R Pinus massoniana s S.su. KA Schima superba
)R R P 2 AR o A B R R IR R A X AL E
—RISBME F, REAE L WF, 5 93RRI 2R 15
2.1.3 WHIBIRERERNERITE SERE | RN ERER, U RBEREHIT SR, RRER % #
TR EBHE™ BAERERMHRNEGERSI).
2.2 HEBAIFHERX
TEHE N TER AL E M R B H SR AESRARLE SN ER.

OE®R%. WILRERRAM MR TEPREYRE RESERE . 2005.4
QBZ WILXEZRK W MK E TSN LRI ER R LN R WK M2, 2005
@R % WL R B AR bR AL 1 A R A R A L SRR IR RIS R, 20054
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n %3 TMEKAHKESRGERLFENIREEHIEN
IED = Z F(P;) - WP, (4) " Table3 The weight of degradation assessment indicators of damaged
K, IED 187 4 2B 1L 45 3 (index of ecological ~ £Yergreen broad-leaved forest ecosystem

degradation, IED), F(P,) RIS HIEWWIRBAME, _ans ?fiﬁ =Rt ’giﬁ =aii
BEEWEER 1.2 88, WP, RESREIFME, 507 e e el o 3 love
B ﬁiﬂl {E Jr\'_. % 3. indicator indicator indicator
2.3 RAEFRSEMIRES T E sooowm B
BELAFTER, ZREMNGESHERTAT F, 0.3699 8, 0.1188 P, 0.1188

L BGET ARSI AR TS R 0B T s oam 00
TR IR, I TN IR (K 4), Y omm h omm
3 Wmaﬂm%ﬁ F2 0.3526 P, 0.0881
SR i A BT 5T 4R H 43 50 O AR 5 R0 A N
VR4 AT 7 P O b, PR B AL MR PR Po 0.0
TR B B B B 9 RO X S AT T B BT s o O
R 5 P RUH S AR A0 AR b i BB VR AR Py 0.0359

HABE P P, FIBUE , R4 2B R8BI W B0 E

BALFY B—#t IR AR B A D R A KIS B PN 18 in AR ML E M A SR A (R 5) . HP R
MR AESBAREEN 0422, M RZHRHERATHRESFREBRUBRESZR(ESD , RTEAEHNN
(0.18 ~0.52) , 32 F iRk ; T B MAMRIAE AR AL TR HR 0.590, 3 B Z M H REAMH R ESRRABUBE I RRE
RTBAEAN(0.52~0.59), FEBL, WMRHENBLEERIEERT2FGESHFRAHE—IM

T ST PR AT AT IR, U BA A5 R A B R SR IR W IR i AR AR S R G B AL AR B RS A Y
W4 TR ESRGREEE S B

Table 4 The classification criterion for evaluate the degradation degree of damaged evergreen broad-leaved forest ecosystem

HHRUER ED TR BAEPEAY SEIBE B
Index of ecological degradation Classification Evaluation Degradation stage
>0.75 I B v B 1L Extra-heavy degradation #R 4t Bared land
0.59~0.75 I R 1k Heavy degradation T H M\ Secondary shrub-grassland
0.52~0.59 m # 18 {k Medium degradation ¥t Ft #k Needle-leaved forest
0.18~0.52 v %R L Slight degradation £ R o 1R 32 Ak Needle-broad leaved mixed forest
<0.18 \% 1F % Normal W 4Z B M AR Evergreen broad-leaved forest

£5 HIRTEMGEBRRRIERRD>
Table 5 Data for verify the model and the result of verification'®? - ']

WA R IR FRHE G F A i £F I ot 1R 28 B LR & @ IR A MbR R O REMAIRHELE
Indicators MEBF BL MF PF SV of indices in MF SV of indices in PF
1P, Pimux Pinin Py Py F(Py) F(Py)
P, 137 0 72 53 0.6131 0.4745
P, 18 0 15 8 0.5556 0. 1667
P 21 14 20 16 0.7143 0.1429
| 4.02 0.44 4.14 7.04 0,0000 0,4394
Ps 2.950 0.090 2.559 3.119 0.0000 0.1850
Py 380.67 0 261.00 64,01 0.8318 0.3144
P, 0.50 0 0.20 0.13 0.7400 0.6000
Py 477.9 377.9 435.4 429.5 0.4840 0.4250
Py 0.919 1 0.987 0.999 0.9900 0.8401
Py 1.21 1.70 1.30 1.41 0.4082 0.1837
P, 38.57 11.23 25.97 24.90 0.5000 0.4609
P12 5.35 0.20 3.45 2.73 0.5087 0.3689
P); 0.19 0.02 0.10 0.09 0.5882 0.5294
IED 0.422 0.590

MEBF: represents monsoon evergreen broad-leaved forest; BL: represents bared land; MF: represents broadleaf-pine mixed forest; PF: represents Pine forest;

SV: represents standardized value
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RHRESRREANFEYERUEN N KBTI ZLRBHESRE FEES FEEA" , FEEHKE
WHEAFOKBANESRARY AOAKBRREAORERENMK, ARBIHEEA, LELE
20 BEMBET M, R R RAE, HESHFREROANEH2E R, FRHBASBRIITEE, FE RSN
MAREA FAEEE B AR ELEY, RSB T NN ES, B IR A 5 9k S0 1758 1k, X 647 3]
EFHREEERFANT THEREDR AL XRABNE, MEMUXBEENARESRELE, ¥
SEMHESRENBRL ANKRANREA SHDEER, MAUWRREASAFETHAORE" ™ ER
E R AESER, AN TRENTRERE. BibFaEHAESRERBUBENESHENFRETX
EHAWHXEREHRESEANREERRAEER L,

By — R W SE M MRS RGE R R ITA 18 SR R AR T B R — TR A M AR
S B VA 45 5 R 00 3 R 18, 7E AR DR R IIE b BB T 16 BB T 40 48 A B E BT 4 5 TR AR ME B9 IE B
ABF R R SRR R R R BRI WL X BB HERA RO RERZ L, 4340 %
PEIE IR B I SR R R A G B & 50K M 7 L A R B9 A T TME R T B IFMIETAER
ERET L MEWE , SERQITER RN ERERHLRITNERBERET ZRER . BABREH
WM EERARRET LR B NGE SR, A ERERAES RENSG A% RS RERE, B
HTEBNHR BEAINESFNERAEEN AR ALERRE,

WA HREAHARESRED T Z, BANLBELHRHRRY RUZHMERURMENLE S
MY RBRBERAMNESREEREMER, AXREMBAIFTER LEAMRAUZHEE MAFE
WA RTE T E RS, R B R TTLE QMR BF S5 5, BRI R 7R 0 380 1L 3 T 301 1 O 0 AT IRE , R
B H S PR AUE Rt B i T TR W SR T AR B 2, 0BT 4R IR M R AR R R UL ROIF IR R 7
BEAT 2 7 T SE PR SR UE , NI TR SR . X T RO BB R A PR, A7 0 B A R A BT B VA K B R
B LA RR AR EA SRR B0 RE B ESETR, F N RARE T M85 E A R R B
R A
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