5536 B 7 W S &~ £ Eild Vol.36,No.7
2016 4F- 4 A ACTA ECOLOGICA SINICA Apr.,2016

DOI: 10.5846/stxb201409111807

e, BRARE, EEREE, XVTAR, SREE, SRl T A B S W A AR ST AR SR, 2016,36(7)
Hao J,Guo D G, Shangguan T L, Liu W H, Zhang J, Zhang P P.Ecologicalperformance assessment on early plant reclamation in coal gangue yard.Acta
Ecologica Sinica,2016,36(7) :

&A1 A 3m 8 H Tk E F1H £ S S ROEM

A, FRE, EEHRT AL R, R
1IN PR 2 IRER 5 BEl4 B, K 030006

2 INPYR2EH L 5T, KI5 030006

3 PR AR BE, RIEL 030006

4 1LV AR TR S A A, KR 047105

FHE . DAL o 2 Ml 4 A ) 0 A BR A R R KR 5 42N (2009—2013 4F) It - T R G A IFRE A4 7
IR b 8 A A LA, DAZS ) AR AR B ) AR A PR A 3 N TR T AR 2 55 F T, REAS KLY A SR W 1 A S Bk ik
1T VFHr S5 RRW] 1) BT — AR, BT A A R K S SR R 0 B AR RPAE | T3 3R I | B 3 fb 2 M i B 25
A S BUIAE ARSI 3R 8] T O ok o5 2) 78 R R AR I, N TR AR 2 0E T, REARRIY) (1 F SRS n] DA ST
I X A E 5 3) BT AHP-FCE PR | L) —AF40 52 A S Btk | 38 5 45K B2 B A S8R5 5 — A0 2 A L i B R R i
TE B R4 R I A S SRBGHA T VPN e T DATE SR BOR SR U A BV I FL AR, (B SO o 2 5 R
FAEMRE BRI E B, A S SRHOTM S T R

KR A Y I E I ERSTGITEN

Ecologicalperformance assessment on early plant reclamation in coal gangue yard
HAO Jing' ,GUO Donggang' ,SHANGGUAN Tieliang"*>* | Liu Weihua®,ZHANG Jie’ ,ZHANG Peipei*

1 College of Environmental and Resource, Shanxi University, Taiyuan 030006, China

2 Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China

3 College of Life Science, Shanxi University, Taiyuan 030006, China

4 Si'ma Coal Mining Limited Company of Shanxi Lu'an Mining Group, Changzhi 047105, China

Abstract; This study monitored the five-year dynamics of the plant-soil system in the coal gangue yard at Sima Coal Mine of
Lu'an Group from 2009 to 2013. The fixed plots were established to use spatial dynamics to represent temporal changes. The
assessment was made on the communities characteristics, soil physical and chemical properties, and the comprehensive
ecological performance of the plant communities at the early phase of reclamation after reforestation. The results were as
follows; 1) The evaluation criterion of ecological performance included five ranks: “Optimal”, “Fine”, “Middle”,
“Low”, “Lower” at the early stage of restoration on coal waste pile. Referential to the first year, the five-year recovery
achieved the “Optimal” rank according to the communities characteristics, soil physical and chemical properties, and the
comprehensive ecological functions in the reclaimed coal gangue yard. Notwithstanding the ecological performance of natural
secondary community also showing the “Optimal” rank in this study, natural secondary community was not the perfect
object for reforestation. This result predicted that the ecological performance of reforestation in coal gangue yard might be

better than natural secondary community with recovery age. 2) Given sufficient time, the reforestation and the spontaneous
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herbal recovery would achieve the goal of vegetation reconstruction in the mining area. 3) By employing the AHP-FCE
model , using the first-year as benchmark, the performance criteria could be made for ranking the ecological performance in
the early phases of reclamation. This was advantageous over the traditional method that taken natural secondary communities
as the reclamation goal, whose optimism was usually questionable for high uncertainty. In this regard, this study attempted
to provide an innovative way in the practice of ecological performance assessment. Moreover, this paper would play an
actively model-driven role in advancing the scientific implementation, management, and evaluation of the ecological

restoration in the coal gangue yard.

Key Words; Coal gangue yard; the early plant reclamation; ecological performance; assessment
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A A B A RPERS AR S AR, O AR TE BB X, K A U AR A X ™ b AR e (R R
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lavandulaefolia) \“E-¥( Leymus chinensis ) F1 LA SR ( Melilotu officinalis) %5 .
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mx1 m E/‘J HHLFLJ /J\ﬁéjf % Fﬁ% éll& ﬁ{zt* )I% ﬁé EIIEE'I % A % Table 1 The assignments of species richness and their meanings
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JE ST S AR IEA TR LA AT 48

FETHIWTH A5 A8 HE bR A5 IR BIACE , R dE bR )2 HE 2 53 5 AT 2 O SRR Y B — B 5,
JE AT IE B HER S — A IR (R 33K 7)) W R PR IE RS e A TR LA o M R 2
FEPEFRE Wi 32 & ST 5 DRI AR BT E VR SEAC R R A PP vh S B B SR (3R 3) 5 R )4k 2
TSRV IVE B IE b R AL (3R 4) s RHEAPLE SR LK R o R R B A S )
(3R 5) ; MAHXT T A A8 GRTAN , B 7% A AR fiE % 1) o ik B 4 S Ak 1k o v (3% 6) , b BV o 1k 4
BORETE I H S5 M SV VR YR 2R R RO A A ST 1 Tk BE AR R = A, HAGE S BRCGE
1 32.32% (£ 7)

®2 FMEREREN

Table 2 The hierarchical structure of assessment system

R3 BEERRHIZEREEN THEERFEAENZEEHF . —
HMRBRNE

Hir)z D2 12 Table 3 The single sorting, consistency check and weight of the
The objective layer

BT OIGRR A RIK TETREEARNRIE AR A

The rule laye The index laye
© e ayer © tdex ‘ayer index layer relative to the rule layer of basic community

characteristic
S B ST0T TR A4 i 3 " p N
Ecologicalperformance FRJR WL Basic community characteristic Weight Single sorting
assessment on early BAY- 1 FEARF- i 0.0389 8
plant reclamation in AR Average DBH of trees .
coal gangue yard REVE T B2 M SE e IAFHIR LI 0.0269 11
. Average the ratio height and crown of trees
v Y e
vk .. AR 0.0273 10
REE IR ZRFPEAR A Coverage of herb layer ’
HEVE Bl = 5 BE AR 4L B AR J2 P4 0,020 b
BEVE RIS K Fe % Average height of herb layer ’
BEVE PSS 5 FAR R 0.0388 9
PR R ;;tf; PO |
” o vt ELZA |
B L e S RE R T 0.1784 2
Integrity of vertical structure
A ] K BETE
e ) .0562
T Coverage of community 0-056 !
3 BALBE REE T ZREME TR R 0.1040 3
N Index of species diversity ’
. — LI ) 2B RE B R
e BT L FREA B AL 0.0978 4
Index of species richness
= * A L
RILA L R R KA wosss s
WURLAT LA 5 Index of growth and decline of species '
pH & TR AR RBUE (L 0.0784 6
AR Change of the value of tne community similarity
N I Fa e e
AT FRE TR 0.2436 1
. Index of community stability
Uy gal

— B A, C1=0.134;RI=1.54,CR=0.08,

1.5.2 BMIZEA I (FCE)

WA A AR R AL, XPRORIZ5 A PN PR R AT s 187 B L R T F R N BB, 455 45 18
SEEHE (3R 8) AT AR GROTM Z R I R B 227 HANER, I — AR W T
PIAE K LUG S BT F8 051 5 — AR A EE AR IR B2 R B PP I S 5 (% 9) o R IEM
BT ST T 6T 18 T A Yot G 2 A A P S A0 300 A — AR A 30 8 AP A2 301 DA S R SRR A B (A AR 28 8030, TR HR b
SEMRIE A AGARAENR Z I 5 4F 9 1 SEBRAs Ak 34 A S BB AR fh R AR 25 5 T 02 1Y, PR P8 s BRSS9 8 s
BRAEVR A5 A 52 s M BRI 5 R E A AR B & T TR SRR IR 5 A R AR R AR R
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PIRIGA RIS — R IR LR AR B, R AR B ey PP SR Ry | S, PPN SR AT, PP
PR RS SO BEE BB UK.
£4 HEWEERSIGREEN T LREEREN RN S — BB R E

Table 4 The single sorting, consistency check and weight of the index layer relative to the rule layer of soil physicalproperty

+ W PR FFE PR Index of soil physicalproperty AU E Weight HiHEJT Single sorting
5T 15 7K % Soil water content 0.1051 4
M ] 7K i Soil field capacity 0.5150 1
+ % Soil density 0.1900 2
+ 3438 M FLBR B Soil total porosity 0.1900 3

— & PGS, C1=0.007;RT1=0.89, CR=0.008

£5 TEUFEREEREENTLECEZEFENRNERF  —BIERBRINE

Table 5 The single sorting, consistency check and weight of the index layer relative to the rule layer of soil chemical property

HEfb Ak FiHEAR Index of soil chemical property AL Weight BHEF Single sorting
FHEAH ML Soil organic matter 0.2303 1
+ 48 S AT HLEK Soil total organic carbon 0.1688 2
8 AATHL Readily oxidation organic carbon 0.1399 4
ik A HLBK Particulate organic carbon 0.0559 8
pH {f pH 0.0802 6
4 Total nitrogen 0.1472 3
B Available phosphorus 0.1041 5
AL Available potassium 0.0736 7

—E PGS, C1=0.081;RI=1.41,CR=0.058

® 6 HENEEXNTFEFEHNEHF —BERERENE

Table 6 The single sorting, consistency check and weight of the rule layer relative to the objective layer

LUITAN Performance evaluation AH Weight HLHEJT Single sorting
BEVEHA ST Basic communitycharacteristic 0.6144 1
YR 5T Soil physical property 0.1172 3
b 2E T Soil chemiical property 0.2684 2

— S A E, C1=0.037;R1=0.52,CR=0.071

R7 BERHBRREBHRF . —BHERBRINE

Table 7 The total sorting, consistency check and weight of each index

SN HEHR Index ofperformance evaluation AU Weight JHEFF Total sorting
Te R 4% Average DBH of trees 0.0239 14
FE AR H Average the ratio height and crown of trees 0.0165 21
FIARJZ I Coverage of herb layer 0.0168 20
FARJZ I FE Average height of herb layer 0.0128 23
FARJZE MAEYH Total bimass of herb layer 0.0239 15
TEVE T T 45 M 5238 Tntegrity of vertical structure 0.1096 2
BEVE 5 Coverage of community 0.0345 12
FETE WA ZAEPETE B Index of species diversity 0.0639 3
FETE YA £ B FFHEAY Index of species richness 0.0601 6
FEVE MRS K A5 %K Index of growth and decline of species 0.0546 7
FETEARMUESE BUE AL (B Change of the value of e community similarity 0.0482 8
PEVE RS 8 PEFE %X Index of community stability 0.1497 1
TP 57K Soil water content 0.0123 24
4% F )R 7K 4 Soil field capacity 0.0604 5
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LRPEMFEAT Index ofperformance evaluation AE Weight SHERF Total sorting
+ % Soil density 0.0223 16
+ 45 B ALBREE Soil total porosity 0.0223 17
FHEE P Soil organic matter 0.0618 4
3B A MUK Soil total organic carbon 0.0453 9
5 S ALA LK Readily oxidation organic carbon 0.0375 11
ki A5 MUK Particulate organic carbon 0.0150 22
pH {A pH 0.0215 18
4% Total nitrogen 0.0395 10
WS Available phosphorus 0.0279 13
LA Available potassium 0.0197 19

— MRS, C1=0.105;RI=1.44,CR=0.073

£ 8 R ABEERENREESSTN ZERTNEE

Table 8 The measured data of each ecological performance index at the early stage of restoration on coal waste pile

J5hi *il_ﬁ TAE EIE D4R ﬂfﬁ RIRK AR
Index The first The second The third The four The five  Natural secondary
year year year year year community
TRARF-H 1% Average DBH of trees/cm 4.89 5.63 9.29 10.80 11.85 —
HARJZ Y Coverage of herb layer/% 35 30 60 75 80 80
BUAF- 24 i Average height of herb layer/cm 16.95 22.46 28.23 19.12 15.23 37.56
FAR A Total bimass of herb layer/ (g/m?) 482.51 398.14 621.08 390.50 484.95 620.13
TEIR 3 TT 45 M 5234 1 Integrity of vertical structure 2 2 2 2 2 1
HEVE 5 Coverage of community/ % 40 35 65 80 80 80
TETE YD ZREPEFE %L Index of species diversity 2.902 2.535 2.615 2.741 2.690 2.883
TEVE YA E B B8 Index of species richness 2 4 1 1 1 4
ﬁf;i%fzﬁfwi\:jﬁ decline of species 100 20 L4 1.0 I 0.9
e I e o
ﬁﬁ:f% ﬁiﬁi%ﬁe community similarity 1.000 0.400 0.310 0.313 0.290 0.379
HEVE R EMEFE S Index of community stability (32,68) (33,68) (32,68) (28,70) (33,68) (36,64)
314 57K i Soil water content/ % 4,095 3.970 3.710 2.735 2.860 8.230
48 [ )5 7K 4 Soil field capacity/ % 21.200 20.300 20.200 21.500 21.500 25.700
+ 35 Soil density/ (g/cm?) 1.603 1.424 1.375 1.352 1.243 1.175
+HEEFLBRSE Soil total porosity/% 39.528 46.264 48.106 48.966 50.100 55.300
AP Soil organic matter/ (g/kg) 24.930 23.440 44.680 35.890 23.450 46.360
A HLER Soil total organic carbon/ ( g/kg) 8.738 5.979 11.267 13.368 15.248 20.021
584 ML Readily oxidation organic carbon/ ( g/kg) 0.017 0.011 0.021 0.026 0.030 0.037
UKL MUK Particulate organic carbon/ ( g/kg) 0.013 0.006 0.011 0.012 0.011 0.018
pH {ii pH 8.46 8.50 8.35 8.24 8.03 7.80
4% Total nitrogen/ ( g/kg) 0.048 0.042 0.066 0.075 0.135 1.016
HERWE Available phosphorus/ ( mg/kg) 4.640 3.850 5.970 5.870 6.260 8.300
BB Available potassium/ ( mg/kg) 261.830 250.640 283.260 286.320 292.620 298.600

M TR P LIA)Z  BOLET A Z AR E
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Table 9 The evaluation criterion of ecological performance at the early stage of restoration on coal waste pile

eS ST fank
Types Index ofperformance evaluation e B H B 2
Optimal Fine Middle Low Lower
TP SEARRAE TR MR KR % =140 100—140 60—100 20—60 <20
Basic commun-ity TEA 2 5 78 e AR AR =6 5—6 4—5 3—4 <3
Charactr-istic AR T AR % =40 30—40 20—30 10—20 <10
AR Z Y KR % =60 40—60 20—40 10—20 <10
WA BRI R % =30 20—30 10—20 5—10 <5
BEVR T A e e 3 2 1
T 35 BE Y R A % =40 30—40 20—30 10—20 <10
T PrFh Z RE 8 Bl M <0.20 0.20—0.30 0.30—0.40 0.40—0.50 =0.50
T PrFhF R R AL 4 3 2 1
ﬁ?@%wﬁﬁ}“ﬁ 0.80—1.10 1.10—1.50 1.50—2.00 HoAty
TR AR LR H B TR 0.69—0.71 0.67—0.69 0.65—0.67 0.62—0.65 HoAth
T R PEHE B0/ ME =4.00 2.00—4.00 0—2.00 -2.00—0 <=2.00
+ B T IV K R IME % <0.20 0.20—0.40 0.40—1.00 1.00—1.50 =1.50
Soilphysical - 198 FH ) K B B B % =0.30 0.20—0.30 0.10—0.20 0—0.10 <0
property + e BERME/ (2/em®) =0.35 0.30—0.35 0.25—0.30 0.20—0.25 <0.20
A3 AL B RS N EL % =10.00 9.00—10.00 8.00—9.00 7.00—8.00 <7.00
T etk PE BT A WUR S EIEINE (g/kg) =19.000 15.000—19.000  8.000—15.000 0—8.000 <0
Soil chemical THEEE #)Wi EHEE/ (o/ke) =6.000 4.000—6.000 2.000—4.000 0—2.000 <0
property S B A B B HINA/ (g/kg) =0.013 0.009—0.013 0.005—0.009 0—0.005 <0
WURLA LR /JJUJ ME/ (g/kg) <0.002 0.002—0.003 0.003—0.004 0.004—0.005 =0.005
pH {E8/ME =0.400 0.200—0.400 0.100—0.200 0—0.100 <0
SRR (g/kg) =0.080 0.050—0.080 0.020—0.050 0.010—0.020 <0.010
R A I INE/ (mg/kg) =1.600 1.400—1.600 1.200—1.400 1.000—1.200 <1.000
TR SR INE/ (mg/kg) =30.000 20.000—30.000  10.000—20.000  5.000—10.000  <5.000

“A—B" UKRAYIRME TG BN L6 A AT B

(1) BIEE 5 PrAs b IR — BN TR br

1) WG SERRIEA IG5 b5

WA Yt FARJZ IR PR R A e s 55 5, R M R oK & S FLBREE AL B
HLKk oy B A B R AR R AR, ik SEFR PRI B T EL S Pl 23 K a3 SO bR b DL & 48
P B 39 SRR Bl A B A 8 S5, BV K R G I (R, TN S G0 =

2) HER Y/ N | SERR BEA 28/ N R ) 5 bR

WA R R MR AL, R34 5 B4R y = 100—x AYSC BT 45, (20, 80) , IR v e e 7, BF AR
WP DAREZ S MR B 5 e PR AR S, H T — AP R I I 2 R B T | SO S B BT A R 38 A I S R B
BOHGE PP ARG Ry I R S R, DR A YA DA MR e PR AE G, BN/ IME R K, PEAY SR
B 5

(2) B8R 5 Prs bR — 2 e br

WEEE IR Z e AL R Eok | RN HLR &, X R AR SE PR RN A 5
AFE B gkt G e bn v b B, SO b v P LSS B BB IMEDR BERE , B MR/, PR S8

(3) BIEE a3 AR IR A H8 b5

WFEAE R E L, TR X B A TE A A SRR, 1 B -5 ek M 1 26 R BE A e ) 2 7 A 5 o iy ELAR
P 5 AR R FFEE I, e R e A4S K B I A AN TR B (R B o] R BT R A N B A e bR A
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KA A ST, AE T LU s 90, AR e iR B B 1 I ik, e e L ) AR P fEDBo , BE W
TR LE BT BE , MOZ AR AR OR, WA SR B v A DL 48 RO AR, B AP0 5 — AR S 0T Y
AP RE , S5 58 A BME (1.000) AH 22 B R(E, i AR E D] 1 450K 52 30155 — AR S ST AR AL 114722 1 it
JEE AT LATSUIN | B D SIS0, 284K 52 3 5 — AR SR U AR LA 160 728 A MR S8 A T R 2 PR 45 A 2 — B (L v
P, BRI SN2 A A HU R v (9 RV B DA e L A4, LRt

(4) BRI BBRE IR T SRR

UX TR T B R SE B R — T T — i R R A B E D 3.2 1, R
SEG AL R R RIS MR R A BE SR BOMAL S B A AR RE R T W P R e R (EL N 4.3
2. L(F 1) M TARIRE IR, BV IR0 B85, & T LUK IR R PR AR IERUE R, AN K
TEROBAEIT 1.0, VLIV YTk AR BAR 2 BB 1.0 BRI BOE A 07 IR SRR 00301 5 4F 4 31
R i HAR AR

WA PP AR IE (R 9) |, T ARSI 28 AR IR ST A B R AR UK A AR 1) 2% S PR bR B (EL X 2% 25 )
SRR LR AL £ SR LRI, O AR e RS T 0 047 g B RSP SR E T X IO ) S5 R S BT AR &

2 ERES

2.1 BEEEAREIKE ST

BT — AR R W) AT A 3 5 B R TR v S AR R AE AR S W1, sk b 227 A5 20, B 35 1k 5230
A3, FEA BT REAAE ) 0 PRI A I, fl (AT 0 b A A T B v, 28 = AR I, B SRR Al
PETHE T FACE S R DI ANE I B T 1.0, v fUE MR B AP 5k | 2 DUAF | TUAR K 1T,
TEVEFEARF LR IR B T 07 S50, KARUA IR SR A RFAE PN 25 2R D “ A7 (36 10) , Al WA TR TR AR SR
FAFTR  BAKIYIRY A IRYRIE AT LI VS SEA R 21— A e

F10 BMEHBEERFETNER
Table 10 The results of assessment of communitiescharacteristics in each convalescence

) BE SR

R Membership matrix s

C | - - - - Results of
onvalescence {j‘: =4 r'-| eSS % assessment

Optimal Fine Middle Low Lower

4 The second year 0.0000 0.0978 0.2590 0.2436 0.3996 7 Lower

=4F The third year 0.0482 0.3428 0.44388 0.1602 0.0000 1 Middle

PU4E The four year 0.4663 0.3815 0.0000 0.1313 0.0209 I Perfect

TAE The five year 0.5265 0.0777 0.0000 0.3476 0.0482 1 Perfect
SRR BEY

RISRERE 0.4935 0.1187 0.0000 0.0784 0.2436 I Perfect

Natural secondary community

2.2 TR BURE STROT N
221 HIEYEYEKE SO

PR A IS A R b AR T AR A DY, AR | AR D A T S A B N A MR A 2% LY L
JAAL T 257 KOV BEAE VR R BG I, 3 (Bl RpK A T LT, 388 B /)N, O H AL % A
T, FLmR AN B A S AR R TR G P DUAE | AR R IR, R B AR T A AR, T L AR
NTHRAETRARZ ST BAFE Y B A SRS FEASTT DL A e B o A e Rk (3R 11)
222 EHELAYE IR E SROTAN

FEXEF—4E 2, 3 bt e AR WK R WA S0 T B 3R T, 7 AR I, HEEE LT A L
f A R R 0 S A AL TR PP A o« 227 Bl WK B8 ARG YR B AR &R
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W R RN, PR A LR SRS R T ERE Y, IR R R ETE AR T
FHEA RS BT A A AR F A i , B A AR S S L T 22| SO0l - S s |
SRR B A TR T A e R e = A DA A I H T A KT R e U A AR R B B R
T EH, BN TRE T AR S A SRR AR MR 25 A 10 A 2k 2 A5 T LS IREAT £ 3 3k oA
BIHGE (R 12) .

F11 BREHTEWEEFTIFEMNER

Table 11 The results of assessment of soil physical property in each convalescence

S i i
155 Membership matrix PHER
Conval - — - Results of

onvalescence i = i g S % assessment

Optimal Fine Middle Low Lower
T 4F The second year 0.1051 0.0000 0.0000 0.0000 0.8949 % Lower
—4F The third year 0.0000 0.1051 0.1900 0.1900 0.5150 2% Lower
PUAE The four year 0.5150 0.1900 0.1900 0.1051 0.0000 i Perfect
TFLAF The five year 0.8949 0.0000 0.0000 0.1051 0.0000 It Perfect
IR :
KRR . 1.0000 0.0000 0.0000 0.0000 0.0000 It Perfect
Natural secondary community
F12 HEREPLTBUFERITINER
Table 12 The results of assessment of soil chemical property in each convalescence
SR R e

58 Membership matrix PHER
Convalesc - — - Results of

onvalescence i = 2] S 2% assessment

Optimal Fine Middle Low Lower

T 4F The second year 0.0000 0.0000 0.0000 0.0000 1.0000 # Lower
=4F The third year 0.2303 0.1295 0.3531 0.2871 0.0000 1 Middle
P4 The four year 0.0559 0.2937 0.4815 0.1688 0.0000 1 Middle
TFL4E The five year 0.7138 0.0559 0.0000 0.0000 0.2303 It Perfect

SIRIRA R .
KARUCL v 1.0000 0.0000 0.0000 0.0000 0.0000 . Perfect

Natural secondary community

2.3 ABWKESHEE S

BT VA _EREVE SEACRAE S R o | SR S P s A R 1 SRR AT — AR R A SR A
BIRE LR G HURIR R BRI IS BUN AR IR < 227 S5 9%, S T 28 = AR IR WA < )7 K7, 211
AR ARSI B EL IR A7 S5 9 (3R 13) , RIRURLE RV 1 LR S BURAL T 07 S5 KF UL, 7E R Y
PRI, NI ARZZRAET AT B SRR AT LS IR DX AR A

13 ZREHESEVEGENER

Table 13 The results of comprehensive assessment of ecological performance in each convalescence

S e
R Membership matrix PR
. Results of

Convalescenc - 5

onvalescence i =8 th 5 % assessment

Optimal Fine Middle Low Lower

4F The second year 0.0123 0.1096 0.1914 0.1497 0.5370 2% Lower
=4 The third year 0.0985 0.3398 0.3074 0.1939 0.0604 K Fine
PU4E The four year 0.3945 0.2996 0.1515 0.1306 0.0239 I Perfect
T4 The five year 0.5840 0.0954 0.0000 0.2221 0.0985 I Perfect

SRR BE
RSB 0.6283 0.1335 0.0000 0.0482 0.1497 i Perfect

Natural secondary community
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3 itit541R

31 g

VLI C AT 197K LR B IEARUE , X AU 508 Bk m AT A 3011 52 B X A 25K S 00 3 O A 7 BEAS R AIE
PEATVEAY , 4550 « FAFIR 3> AR B 301> [ SR BE 7 > = AR & U1 > AR 1 >— AR IR 30110 | ik 5 A T
FERTN R | TLAEPR S RAR R A BRI AL T = AEWR SN, SO0 T 4RI 52 0 A 45 18 B A AR DL AT 58 38 TA
NNTRETEARZFAE T BAREY) FARWI Rt rb 10 FCARYR S I RAR A TR ) T e v s e 7 —
SARWR S AR RIRUAE R ) RIS E PR O T = DUAR IR S A, SR T AR, XS R
el 452 R et N TR A I X A2 B b 8 o 1 DA 46 2R . = AR AR 100 > AR A 0 > — AR S 0, LA
St 22 e B Sk B IR B (2 4F ) XS A 4 - 9 T e LA B RAE P A LA AR, T DL TR 7R K 2
AT RAKEY) A SRS AR B IS I B 3G 0, e o i (0 B AR B AR R A, (HA
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SO A A — 3, 18 LA B 22 5 19 J5 R X AT BB S Y T2 8 WF 0 00 R 1 2 N TR TR AR 26 A A
BRI AB A=Y B A 5% v BRI O A 4 J2: LU ( Crataegus pinnatifida) | TTASBEGE R FA , BRI 38 PR 1% B
HIA R 2R PPN EE R A, BRI ST AR UL RARUCE BEVE 5 AR IR LE , WIR— R s 1 2R 2 5
R, (E R NZET 06 20 B RF 5 ] DA B, JG8 S X BV FEAR AL | L SRR VR T PEA , I8 S X A A 25 A
ROOEAN, AR TRl R B R WAL B b, BEAE S I3, 52 B IX i A 8 G8Ch AT RE 0T H AR

YT X T R B R N TR R SRR AT A AE I 0™ ARG A R 7E RS K A 1
W, N TR TR AR B T  BAAEY I A SR AT LS XA i, Darina S5 X0 0™ 5 57 AT B I 4R
WA 5 N TG WFRIEEAT RS , R AU E] 25 5057 FEm Rl RUE |, ASRIRE B N TR A
K, ATRE S KR LRl J LA 2 i EL AT RLE oo A 3100 N TR0 2 58 24 3 Pl & ik e 0 2
X TRERS ZR O FH & R I S MR A F AR S R A T, R B AR SR e — T8 Koy ik /% AT DLt AT 3
BT A, DO Holl A3 B A AN T KK 35 455 MR WAL 55 8 B SR A L,
HA RSO A IR SE R (BAE N TR E b, an R AR B (R R B SR b B 25 98 22 A8 B0k 2
FEDY AL, Pensa X B VMR 4 FlE FEIM TUAHE I 30 4F A UM TR 9T )5 , & B0 SR bl A A1) T
FHY Z R 0 it N TR E R b 2t BB o
32 45

FRE T — AR S 30 AT A7 SRR S ) SR R v S AR AIE | 13 B 5 | L fb e ol 2R 5 E
BRI TARMKZ I BR3Pk vl 7E RS AIK I , N TRE T R 2 60T R
i 1SR SZ AT LASE B DX AR A o

52T AHP-FCE PPNREAY | LU—AF 0052 91 R BR300 ok 5 MRS W) 26 25 48 0 5 — AR IR S SUIAH LU IR O e i ¢
TE GRS D BT SR K B I Y A S SO A TR PR A R A B ML IR DA BOR B A)
BRAEVERN S I | e 1 DUE VIR U ERETS K B AR  AH SO HO2 5 i ORI E B,
A SGTSAT A S i 1SR XS HEIE DX A 2R S RO R S A8 BNVl HAT RN B8 75 S AR S
EH,

4 RE
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I3 ATR) AR S ST ER G P R AN, IS E R — B e A TR — P
BEAT A5 5 B XA S ST FEA A AL TR R S A R AL | B B i IR S, b G IR T )
TR BT SE | LSSl 5 B AR 0 BRI 16 REMERIT T 25 , S e B9 BRI  ALE S ST IR &
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