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Applications of species indicator for analyzing plant community types and their

biodiversity at Kunyushan National Forest Reserve
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Abstract: Species indicator is now widely used in monitoring and assessing restoration of various ecosystems after
disturbance and in policy-making for ecosystem management. The objective of this study is to evaluate whether species
indicator can be used to provide theoretical guidance for assessing forest restoration after disturbance and the effects of
different forest management measures at Kunyushan National Forest Reserve. Analysis of species accumulation curves
indicated that samples from the 40 permanent plots set by Kunyushan Ecosystem Station were statistically sufficient for
analyzing the species composition and its change, because the species collected from the 40 permanent plots account for

92.9% of total number of the estimated species with an ACE value of 131.26. Principal coordinate analysis revealed that
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plant communities at Kunyushan Forest Reserve could be grouped into six stand types. Species indicator values ( IndVals)
analysis suggested the each stand type had its own unique indicators. Pinus thunbergii ( IndVal=0.6404, P=0.004),
Sorbus pohuashanensis ( IndVal = 0. 5556, P =0.005) and Quercus acutissima (IndVal =0.5415, P=0.044) were
indicators for P. thunbergii stands; indicators of P. densiflora stands were Prunus japonica (IndVal=0.7685, P=0.001),
P. densiflora( IndVal=0.6321, P=0.001) and Lindera metcalfiana (IndVal=0.5464, P=0.020). Species indicators for
Larix kaempfer/ Cunninghamia lanceolata stands included Larix kaempfer (IndVal=0.7711, P=0.002), Sorbus alnifolia
(IndVal=0.7689, P=0.002) , Cunninghamia lanceolata (IndVal=0.6333, P=0.004) , Symplocos paniculata( IndVal =
0.536, P=0.033) and Ligustrum obtusifolium (IndVal=0.5000, P=0.003). Quercus acutissima (IndVal=0.9571, P=
0.004) was also an indicator for conifer-Quercus acutissima mixed stands, whereas Smilax sieboldi (IndVal=0.7200, P=
0.010) , Catalpa bungei (IndVal=0.6000, P=0.001) and P. armandi (IndVal=0.6000, P=0.001) were indicators
for conifer-broadleaved mixture. Broadleaved forest included Liquidambar formosana stand, Quercus acutissima stand,
Robinia pseudoacacia stand and Sorbus alnifolia stand, in which they themselves were indicators of related stand types. No
statistically significant difference was found among the six stand types in their abundance and species richness, while the
diversity indices of Fisher o, Shannon-Wiener and Simpson were significantly different among these stand types. The
highest Fisher o index and Shannon-Wiener index were found in broadleaved stand types, whose Simpson index was the
lowest. Fisher o and Shannon-Wiener indexes showed no statistically significant differences among the other stand types, i.
e. P. thunbergii stands, P. densiflora stands, Larix kaempfer/Cunninghamia lanceolata stands, conifer- Quercus acutissima
mixed stands and conifer-broadleaved mixture. The formation of diverse forest stand types mainly resulted from

anthropogenic disturbance about 30 years ago, when new species were introduced and many trees were planted.

Key Words: Kunyushan National Forest Reserve; Kunyushan Ecosystem Station; species accumulation curve; species

indicator value; diversity
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JE A VR AT RE M R R ST A R R A R TR R LR R SRR 2 b e R il 4%
SR BTt 302 T BB A A R BN R O R IR O B TR — RlRE I, b SR R
1HG8 AT 2R F TR A T2 ) MR — R, AT AR B S T A AT T, R —
Joi) b T B AR S AN T R IR B 5 R, TSR S 4y, AT HEA TR A

I HIFEE TS 7543, A EstimateS ( Version8. 2. 0) #4E X 4235 40 Bk 8 A B ok 15 50, 115
Yy B R ACEDR ) ARYE ACE fH 385 Excel #EATHIZE AL T, 3138 ik il 42 AR X RE 2 75 7845
HEATHI
1.4.2 YRR 0 B Ak sy 2884 o

AR S B R 7 BT AR A 18 LU B B i LLURBRAAREE T 00 203 23 Rt b bk CH AR BT o L) T 909% 3
26 HURE M) B RE TR SR CEF IR IE (5 E BIIFE 10% —90% | £ 10 HAEHly ) 1 bk (R A 7 5 L 1ok
90% tt4 HYetbih) (£ 1), iz R IEF G Y9 E 44587381 )7 % (PCoA , Principal Coordinate Analysis )
X5 AE AL TE T (P R 2L SRR ABLPE HEA T EE AR 5 i — 25 36 BT A R S T JRE 4 7 W il 43 BT LA B S I 4 EL AT
E I8/ MH (indicator values IndVals) BI¥IF0, FIH R 18T G754 19 labdsv 8400 1T & W FF 1) IndVal
H7 , B HMEIELL ndVal (AR TET 0.5 fEAPRER R F | 854 AR bRsr Mgl SRl =
{EXF 3R 3 2RIV bR o 28 B HEA T H 0 F K 5
1.4.3 B ar iR FAR s 2SR TR o AR TR b 22 7

A R UG G0 (9 22 R P AR 7 31 B3 AS [6) bR 4 1) 0l 2 B2 Fh 2 55 B | Fisher o 84K
Shannon-Wiener ¥§4(#1 Simpson $8%L, £ 5 brBi1HE A UT .

Fishera 54X
_ N
S = aln(l + 7)

K, S HFEL N R SRR,
Shannon-Wiener 75 %%

H' =- Z;Pi, log,p;
X p, AE YT R TSR, s APIAECH
Simpson F5%{

D=1—iﬁ
K, s RN BYIREL p, TR § DRI BB L,
HEA(P) = HIXTBE (% ) +HHXT 5 E (% ) + A (% )
FHXTARLRE (% ) = 100 xFEAFIAEGEHAE T vh H I A UL A b R B A S B
FHXF B (% ) = 100xFASFR RS AE T5 T Fii S kg
JEAS RIS SR JE A Ao & A B EA T H 3 ANOVA 4341, % 22 55 1 25 48 A5 A LSD 2 H Lk
B (SPSS AT 17.0 R , FAIINK BEAR o SR TRIE B 2R EFR AR I 25 52
2 ZEREHH
2.1 YFp R
XF 40 HARHERE b I A T A R B 2 E5 I EA T G143 B, 45 FF b T M ARRAE AR 2 B A 3 R B LA
SR A ACE {2 W3 1, ACE {HAYTHE R 50 IR FEHLAL S Rl IR . 45 50 B8 ACE fe&R 45 1N
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131.26, 52 B >R 2 (9 95 M 7 4238 8 Al 80 (Al D) 19 120

92.9% , L RAREFE AR (1) &
2.2 WROMATR 5 BOH A R g 8
2.2.1  EFRRARERE T AR SR 2 L

X 26 HRACRES M ARAF v A M AR = AR AR 2 B, RS EE?
ROy 3 25 B0 AR SRAMAK H AT, 2 O 0 s o =
AR 2) Number of sample/

HE—2 XT3 3 Mo B W A48 s 8 (IndVal ) 4 7 1 ETFRAHYH RS
AT G R R (3 RS I A I 20 FRAEYIAEAS Fig. 1 Sample-based accumulation curves

)P 5t AR B ) oA v BAT 3 25 5% AR TR IndVal =

0.2

AXxis2

_02 -

-04 +

Axis1

B2 EBE&ilBERRIPREH A ELIRE
Fig. 2 Principal Coordinate Analysis of conifer forest community in Kunyushan Reserve

P BT R G

0.5 WbnifE, A 11 FAEYIRE S AR AR o3 268800 4 B FE 7R W A (3R 2) « A (IndVal =0. 6404, P=0.004 ) | 1L
¥R ( Sorbus pohuashanensis) (IndVal=0.5556 ,P=0.005) JiER( Quercus acutissima) (IndVal =0.5415,P=0.044)
S BEANRAE i 35 7R W iR ZE ( Prunus japonica ) (IndVal =0.7685,P=0.001) ,#3#5 (IndVal =0. 6321, P =
0.001) ILSHM( Lindera metcalfiana) (IndVal=0. 5464 , P =0. 020 ) J& 2R FARAE 1 5 45 7= ) F ;. H A I5 042/ 3]
MR 10 25 38 78 W i L 45 B AS Y H | K A A6 W6k ( Sorbus alnifolia )  Jl ¥ ( Cunninghamia lanceolata ) | I &
( Symplocos paniculata) FI7KUE ( Ligustrum obtusifolium) . 7] LABL A H | 3 JLISEF AR A3 BR T 3 BLEF 044 Fb
AN[EAE, 2 R S A AR, B 2 H s R PIRh (% 2) .

[ INh 22 PR SRR 2 .9 33 R SBAAAK, BEHE 5 17 .21 .27 RIVAFRFAAK , {H 1 SEAE 3 v SR AN 5 R A (AT AT
— TR FE BT R o 2R3 FEAH S 2 B0 T o b - SRR SR, DRI T rhig i et LB 2 s (181 2)
PATE B A3 L5 | B | B A T30 A0 i 2 SRR S FARTE BT RE 12 X Mo A AR TE BUTR A MK
PSRN
2.2.2  BFREIRSSHCRIRE AR VS b B bR 2 8l

RIS TR SR BRI A 10 e @ AR 4 B, Xk PSS BRARIEVR 20 AT 2 A 0t . Herh g TR 22
REETE 09 = AR AT ULIET 3. I e i e S bl L T e VR ASARTRE Vi W LA 2 43y 2 ARG 2 AL . B IR - R ER AR R
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BEIBR -2 AR,
F2 BEBHLUHGMEENSREEETESNT
Table 2 IndVal analysis of Kunyushan forest communities and forest stand classifications
B LI ARARE , o .
BATUEARIEE o om R R
Forest communities X . IndVal P
. Forest types Plot Indicator species
in Kunyushan
A P, thunbergii 0. 6404 0.004
St Ak SANKK P, thunbergii 2,9, 11, 13, 14, HAP.. thunbergii _
Conifer forest vand 7 23 94 33 LWLIAR Sorbus pohuashanensis 0.5556 0.005
ontier fores stan T Tl WK Quercus acutissima 0.5415 0.044
Z= P s japonic 0.7685 0.001
FRANBE P, densoflora 1,3,4,5,6,17, ﬁf% runus japoniea
sand ol 7. 34 36. 39 TRAA P densoflora 0.6321 0.001
stan ’ ’ ’ . AR Lindera metcalfiana 0.5464 0.020
) HATEMHS Larix kaempferi 0.7711 0.002
A A | A
HAFER TR/ R AKHMHAERK Sorbus alnifolia 0.7689 0.002
Larix kaempferi/ 26, 29, 30, 31, . . .
c - ohamial . 3740 H# Cunninghamia lanceolata 0.6333 0.004
tunzmg amataneeotaia ’ 118 Symplocos paniculata 0.5316 0.033
san IKUE Ligustrum obtusifolium 0. 5000 0.003
R o s
iﬂ/jf/ﬁ'a)k% L e S S Rl 7 N 12.16. 18. 19. 32 R Quercus acutissima 0.9571 0.004
omer . Conifer-Quercus spp. stand o 1144 Flos chrysanthemi indici 0. 4000 0.001
broadleaf forest
RS £ Smilax sieboldi 0.7200 0.010
B -2 ARTRSEHR W Catalpa bungei 0. 6000 0.001
Conifer-broadleaf stand 7,10, 25, 35, 38 1S P. armandi 0. 6000 0.001
T Acer truncatum 0.4000 0.001
Wt Alnus Japonica 0.4000 0.001
i AR RN g
Broadleaf forest Liquidambar formosana
FRBRAR Quercus spp. 15
n
TR 20

Robinia pseudoacacia

KA Sorbus alnifolia 28

Xk 2 ARG AT A AT 40 B, R BRI AR 53 vh 43 3G 20 Tk 9 76 A [ e Jo A= 85 1Y) 43 A v B
AREES, WBiEelInfansERN, 7 7 MEYREAE =Y FN (K 2)  FiPR (IndVal =0. 9571, P=
0. 004 ) S5 B4 - R AR TR 28 ARAE Hb (19 $5 71 10 Fb 5 K 40250 ( Smilax sieboldi) (IndVal =0. 7200, P =0.010) AkH
( Catalpa bungei) (IndVal=0.6000,P=0.001) LA (IndVal=0.6000,P=0.001 ) JE5 T HHR-Z8 A TR AT PRAE H
HIFR R YIRN o [RIES S B - RARAR I S A i LA oA A0 i SR o5 s R0 38, o) it A ol A RRASR: o5 D10 3%, A S ) A
PIAH LA I 5 BT A -2 AR AR IR S R T AR 2D BRAE LA |5 X L3, RE R b i 22 (B Bk = A 34
AR, DRI T A b [ A P 2 R S e (R 1,81 3)

[7] P AR AR B 0 P 2E BUAR AN AR ], R b 8 F2 2R ARSI ( Liquidambar formosana) ,FEML 15 J& BRERAK , 1 1
20 JEHIEAK ( Robinia pseudoacacia) , KA ( Ulmus macrocarpa ) WA — & B 1w ; FE 1 28 J& KAy A£ MK ( Sorbus
alnifolia) , WA ( Rhus chinensis ) A —ELH
2.3 REIRI 2RISR S 5 s

BTSRRI B AR A 25 A B A AT B R T 2200 A, 45 R R WL R [ S3 I Fh 2 B (P =
0.813) FFh=F & B (P=0.194) Jo i # 25 5% , Fisher o ¥8%4X( P < 0.001) ,Shannon-Wiener $5§%¢( P=0.001 ) 2=
SRR R Simpson $8 201 22 S IR B B 2 HEKF (P=0.034) (£ 3) .

Yifh 2 B A B BEAE AR 3 S0 8] 22 5 RO W2 (R Aok &, A A4S F RS, andE A by
PERERE RARER  IRAAR Y 22 B2 B v | A -2 AR TR SS AR I 22 B2 S IG5 1T A Pt -2 RTR SS AR ) b 3 8 2 A
&, B R -BRRIR SR F AR (£ 3) .
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Fig. 3 Principal Coordinate Analysis of conifer-broadleaf forest community in Kunyushan Reserve

& It AR A Fisher o $5 %0 F Shannon-Wiener 48 2034 i 25 w55 T HoAth 5 oAk 73 2858 i iX 5 2EbR 45 2Z [a] Y
Fisher a 75 £l Shannon-Wiener F8 500 .3 22 5 (£ 3) . Simpson FEEAEA RIS AU ] 22 e 0K Horp H AR
P& IR/ FUAZAR REIAR BT AR B2 IR AS AR Z [A] o 25 S, v H A 3 A/ 0 A2 AR ] I b S 208 it A -
FATRASHR, T B BRI SRS AT HA AR 73 B Simpson F850TC25 52 5 RIS ET HR -Z2 R TR 3S bt 5 2R 7k
R IRPABR  H A % R/ R AZ AR 2 8] TC 22 5 5 (BB I AR-Z AR AR S S BRE-BR SR TR SS R Z [ A7 7 10 35 25 5%
(%£3).

#=3 AEAHRSEBEY SIFHEIER
Table 3 Indices of stand types ( mean+SD)

Shannon-
Vi Ga3iA FEA K= /A~ 2 YIMEEE S Fishera 841 Wiener 545 Simpson F8%X
Stand type Sample umbers Abundance  Species richness Fisheraw index Shannon- Simpson index

Wiener index

JBHMK P, thunbergii stand 9 208.9+21.5 14.7£ 5.1 3.7+1.7B 1. 89+0.43 B 5.14+2.36 AB
IRARHR P, densoflora stand 11 238.8+101.9 15.9£ 5.9 3.9+1.7B 1.92+0.40 B 5.01£1.69 AB
HA AR/ RIAZ bR

Larix kaempferi/ Cunninghamia 6 230.5+99.8 14.8+3.1 3.64+0.63B 1.605+0.54 B 3.94+2.34 BC

lanceolata stand

BHH R -HRISIR A bR

. 5 214.6+31 13+2.9 3.08+0.87B 1.806+0.13 B 4.49+1.20 ABC

Conifer-Quercus spp. stand

et Zu A I 2%
o HCXT */[\{Lb).k% 5 192.2+44.3 21.2+ 8.8 6.14+2.95 B 2.294+0.40 B 6.87+2.71 A
Conifer-broadleaf stand
[@H#k Broadleaf stand 4 194.5+68.5 19.3+ 6.4 19.08+11.79 A 5.345+3.95 A 2.17+0.68 C
F 0.447 1.572 11.33*** 5.751 " 2.756*
P 0.813 0.194 0 0.001 0.034

IR significant leval: * , P<0.05; * =, P<0.01; * * x  P<0.001; [AIFA[FFHF2mEE LK 25 B35 (P<0.05) 8k B3
(P<0.01)

Fisher o $i5%CHERF b B AR S B AR -2 TR SRS SR FABR S AR AR>S H A 6 AL/ JAZ > B A - MR R
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ZEHK ; Shannon-Wiener 18 £CHE T Ay ] Ak >4+ A4 - 24 TR S AR S TR AR > SR IRBRS BB -HR IR S MR > H A TS
WA/ FUAZAK T Simpson $8ECHHET R AR -2 AR TR SR> B RS AR AR AR B I A5 AR STR S MR > H AR P50
P/ RIS R AR (R 3)

3 £i5itie

A SO 4 B Ll AR PR3P IX 40 Bk A VR HEAE LS5 B R 2 A ) R o 2 0 A g (fHE ACE =
131.26) 19 92. 9% , K itk , Py BRI S AU 1 DL oy ZE Al B dh A 2 70 40 19, DA X 40 BAE b e 4 1
bz e S i L BRI E 2T RO R R 22 Rk B MRS s DR LSS A0 M R T SRR SR R AR BR A
BT A b T AR 32 B ARARAE IS 20150 h 6 FhbR o328 | BV ARPAR JRAAAR | B AT AR/ I AZ AR T B - R AR AR
BEIR-ZARPRARE AR, PRI 25 (8 3 7 3R W — bR o A Ho BARRE R Rl (R 2) . ZRE 1
AR T VE B AR AR R s R W 6 AR S A i P 22 B R o =F 6 B8 TG Wk 3 25 575 el I b
f) Fisher o 847 ( P < 0.001) .Shannon-Wiener $8%{(P=0.001) , Simpson 64 ( P=0. 034 ) 5 HAth 5 FhAk /32
RUAH G, 22 S5 3 0 & koK S Hofth 5 APAR2r 28 B 1Y Fisher o 45 % A1 Shannon-Wiener 8 2070 i % 22 5%, {H
Simpson FEEAEX LEMR B 22 7 2 (£ 3) .

TR5E & FEAH P VR A o 22 SR FH S5 5 BURE DA 2 D7 TR, B 48— R RS I i R EBORE T L, I T 3R A5
HE S AR A A R R, A B - T B LR AR R B0 0 - AR 2 R - ARG R SR AR A A Y
HENEZ—, WL, ARy A BN AR R B M i e 1 ARSCRTR P Rh BB 4k
AT SR B AT E TR A T EE T, 3l 2t PRl SR AR 4 S ) b e f 2 5 55 0, AT RE A
T B} R A b 5 e R A BORE O 58, RIS 6 J5 2 BE B i B2 ik T S e SRR LA R S PR Y
TSRS, T, 7EAEY) K s 2R ST, Ak Rl BB 2 A 5 R0 S ARG B ok w0 R
X% 1k BRI S L FH AR AR A UL, RAS UL T Sh e i iy i iy 2R A g %

FEYIRE A — 2 I A S R NSV TR A AR A AL G A 20 H Y
FETHE /NP X R A A R S RBE 0 5C R | DAITT A 4 T 2R G A TR — a2 X SR AR, 7 v R A 11
XA B LU AR I T T o ] P A DXl — 12 T s i o P A by — A B T AR AR M — R AR B AR
FEBE— AR FARERAR X B ai I ZEZe 07 20 tHeao-E /4R Kt AR e HE AT AP R | i FAE gk & T
VELLR SR AH M 7S B[R] 23 30a, AR SCHY A3 8 R mT LAt B TR i Ll A AR 23 28 B AU ) BiR
T rH AR PR S b PR A A B AR | R LB R 2R ) 6 B B AT A T R KT
2 AR IN R R RAE T TR TR A Y R R M — i M =8, B — 2 R BRI AR SC
PHAFE LA TS T R LU BT A 25, ERE b2 8 A B A MR AR MR 00 S M A5 1 SRR v s DRI AR BT 5
HE— 583 T R et (Y B 0950 4

EL AT L S 1 X TP ARAREE A MR SR T il S AR ) AR 5 2] KBRS | 1 RN T3 kA A
R TREAT 53 A IAFEAE 1996 4% E gt L — 20 S 240 | SEFA TR SS MR A FE 3R B, TSR AR PAMROAR T 8
JZ IR AR A S TN T BRAAAR 2 T 2 s 20 A X T R S8 A A0 4504 5 T BE DL I W R 2 R
B ORFE A B PE A RIS A T8 H Rbs 38R K Wi R 5, AR FA I AE 12 1 X 1) R BT g
AR T PRI IR - S R A 16 7 L v E S AT 5 PRIt 7 LU 2R 2 2 AR AMRABL B A R ) R AR i A
IRPARAG T BE AT 12 b DX AR MR 4 (0 DI S5 R R B R 20 AR SO SRR S T AT A A, 7 TG T A B
T ARBA Y AR EEHINGE Tk SE AR R I B, A B © I A A A R N AR A TR AR (BT 2) . AR
LEA I T I RERL (AR YA Z AR AR, th TR Z AR M BOZ th W Fh =2 5 B A 5 B T e 1, X —
SUAT DA B i LU AR A e R b 2R R ARk B A, AN RIAR G 2R B R 22 BE R A R C S
2250 U E RN TR, 2 2 AT 5 A WA TR H AR T% A N TARSERE R
FARTE Bt R, B LU AR I B () R AR 2R () A5 T B S MO S BT G, N[ A R S B (R BV
ZREVERI 228G, MR R AAH R O BEYS , HL MR . o, [P ARIY Fisher o $5%%F01 Shannon-Wiener
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Fe 8w, {0 Simpson 18 AR 5 31X S T A SCRH RSB AR (1) [ AR IS g 78 [R] — 2 A b i B4~ i
AR B Py 2 AR AN SR AR [R] , 3 A I AR RS O AR S B 2 e X — 2D e 7 22 hE 1
T4 5) BEFR AR S WA DI RE T Fh R 2540 55 22 5. A FSIN A Shannon-Wiener $8 B0 HE 7 TH AR /NN
J&, b Simpson #5HE T AT M S LR TR ZREVERORRAE N L BIARCRE , T AN R W RELd )
15 TATIAE R A 25 AR A, B AT LU AR RS 43 R T R A S AR R A 0 SRR | BV 2 R b BRI Y
PERERE A T 0] AR o PRI, 7 AR 385 TR, 70 A SR A 2K P s o] 1y 4 I T %) AR R AL B % Sy, I, FE ) B
T AR, R E RTR 2 80K S ARIR TE 30—50 A4 5 Tiix 18 A2 5 s ™ 51 Ry 35 AR 23, AR 48 A [ AR A 26
RS — S35 Y () Pt , WX 2 B S R iR A T /NS ) 4K DA AR 3 () B A R K-

BN VE SR BRAREE 75 3] 0 AR HE 2 — 9 2 M, 40 S 5Pz ) TWINSPAN L sk =X 43 k4] 7y
FERETE Y R RR 70 00 R T BEAS S B V5 AR B AR AE A 46 /R Al SO AL & 15 80 Tl A 3 4 261
B HFR SRR AR AT AR, Noss 251 35 ARIEAE S RS W E) B FR , F5 8 e A R 48Uk
- EEFEY RN AR B R G, Pk BE IS G 0 A8 R P RO e B PR PE 0 — 20 filan, ZE R RS KE 1
Lambeck "' Fl Noss " 42 1 12 BOIBAETE W Fh , G0 SCRh (g dmmh 5Bk 29 R0 98 TR Bl L S 28 28
IR AR P L K 32 A ARG TE R RRSS , QML ARR ) TR AR KT L A5 e 7 ) Ot M AR p R Ak 5%
PRAZ AR MR AR ARG 43 A5 ) | 8 IR K DL B A R s AR SGE i TR R G 1 R
AL T Ear IR RIS 28 P /m b L 2 A Tl A R B R TR A S et B S fE R BLE R
FRE MBI R DT IAERG S Rt i as Mo i R R R 28 25 5 3 (3R 2) , iR B R 4
FhZ NI ARFREAR  TEART A A N 2340 TRUE RS . Bar Uk — M =0 kb 5 JRA AR 7
JZ 13a B Fh R 54 R (species turnover rate ) N 125. 9% 71 Wb i 57 87 LA RE A K A 32, Bt 5 AR AR PAT , 3 B
PEY Tl BT B2 A2 B AR X i i L B R TR S AR 4a SR A0 E N BF 9T K B, BEVR Y
Ir B B3 R YR BLEE R AR IEAR N AERG IR 1 AR B N B g, R EER IAE S AR e e
PR AARBCE AT R, B AT LA RS 2SR TR W R 2 TR DY PP R I 2 W R R B B N
75 B ai LLUARAR F SRR S PEA I T8, anferis AN S & W A /s (B 7R 02 B L AR 28 R 9l N — 20 T AR
H
BT : B A LM BT Bk 5 Kk R BA TR AT o By b E MO B 22 53 e bRk S 3505 I 4 5 P R AR B 22 1
P E MO R AT B B TR B B TR ST T BRI R R T 20 21 ( CSIRO) RAMWF5R BT 1
X VRS T4 B, Rt B
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