37 85 17 B 3 = = i Vol.37,No.17
2017 4E 9 A ACTA ECOLOGICA SINICA Sep.,2017

DOI: 10.5846/5txb201606131132

ViR A, SRR, XN, BRUOK, BEHGE, SR, M, XIHR, 2286, MAAE RIS 3 L AR EE T AL L RERNRERE R
B KB R B B A A2, 2017,37(17) :5691-5703.

XuGX, ShiZM, LiuS, Chen HH, TangJC, MaF Q, Xu H, Liu SR, Li Y D, Lin M X.Phylogenetic signals, correlations, and evolutionary paiterns
of some functional traits for forest canopy trees in Jianfengling tropical montane rainforest. Acta Ecologica Sinica,2017,37(17) :5691-5703.

RIFRAFLUMARRBEEFTAELE TR RS
XEES IEEREERNLEN

FRA SR X R, MRk, EER, AR, # &, MER
EEiE, wA#

1 EARL AR R R ESTE SRPMARERRLRFAESFEELLRE, L 100091

2 EEALRFEE T BRI BAHF O, B 210037

3 hEMIL RS BE RO B, 1M 510520

4 FEAD R FER BRI R TRR S, KR 572542

HWE AETAREREA EE00M RNRERE GER) SN, B8 BERWASREEYHRLAESS, B RR
ABTA BRI S AN TR TR, FIHE TR S RE RIS R A SEHR B AR 4 BB A
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Abstract: The tropical rainforest canopy has enormous diversity of species, function, and phylogeny. It can significantly
affect biogeochemical cycles of ecosystem, which can regulate the atmospheric water-heat balance, as well as relieve the
negative effect brought by climate change and human disturbance. Thus, functional and phylogenetic ecology of tropical
rainforest canopy are among the most burning topies of research in community ecology. The present study was conducted in
the forest canopy of three 1 hm’plots located in Jianfengling tropical montane rainforest on Hainan Island. We used inventory
data set of canopy trees to construct a phylogenetic tree of forest canopy in these plots based on APG III phylogenetic
structure. Indices of Blomber’s K and Pagel’s A, combined with phylogenetic independent contrasts method, were used to
study the phylogenetic signals, correlations, and evolved patterns of eleven structural, stoichiometric, and hydraulic traits
(i.e. leaf area, leaf thickness, leaf dry matter content, specific leaf area, leaf total organism content, leaf nitrogen content
leaf phosphorus content, leaf potassium content, vein density, leaf water content, potential maximum height) of the canopy
trees. Our goal was to explore the effect of phylogenetic relatedness between species on the correlations of multi-dimensional
functional traits and their dynamic evolutionary patterns at the canopy layer in Jianfengling tropical montane rainforest. The
results showed that eight out of the eleven functional traits evolved with significant phylogenetic signals (P<0.05), except
for leaf area, leaf thickness, and potential maximum height; and their Blomber's K and Pagel’s A values ranged from 0.202
to 0.392 and from 0.277 to 0.847, respectively. This indicated that phylogenetic conservatism commonly existed in these
canopy functional traits in Jianfengling tropical montane rainforest. Furthermore, structural, stoichiometric, and hydraulic
traits of canopy trees were universally associated with each other at the species level (P<0.05) after considering species’
phylogenetic relatedness, which demonstrated convergent or divergent evolution. The differentiated patterns of these
functional traits displayed generally like a funnel-shape along with divergence of species. In addition, the variation of
functional traits for sister nodes, occurring in the preliminary evolved phase (c. 120 to 60 million years ago) , was weaker
than that in the middle and latest phases ( since about 60 million years ago) , which indicated the rapid expansion of trait-
space for the forest canopy in the latter ones. However, a majority of phylogenetic independent contrast values obtained from
the divergence of sister taxa on each of the phylogenetic internal node, given of evolution of each trait, were non-
significantly different against the randomly simulated values generated by a null model. In summary, understanding the
trade-off relationship of functional traits and their divergent patterns and temporal dynamics with evolution is a foundation for

further exploration of the ecosystem functioning for tropical rainforest canopy.

Key Words: functional traits; phylogenetic signal; trait divergence; forest canopy; tropical montane rainforest;

Jianfengling

VI REPER T R £ S0 R AR, RAEY AR I A0 & 7o R i o SRS AL
WESREB '  EYTREERF 2 53 R HAVE M B E S R AL DA SEEEES LY, HM4
ESFFEIERE OB S50 SR ) MBUET RIER RS B bt 555 L2 RUK A2 S b 1
HISHRERER ST R, PR R B A R A T AR S A2 b SE A7 AL o S A3 75 Ak B i R AL
BB SRS (B, MRS SBIR S WAL AR 7 | 20 T WFh Al 9 R %
KBRRMERE

20 4 HEERRREHEESFNIELE, BERERE KRR ERNLBRR EEIIMN RER S
REBHRBGIAN " FERBE ORI RN RER T E B GELTT ) T4 R 8 b
FRIZAAE SRR R ERMAAED | HEERE DR R R T A SR T B, AT R % H
FREMABYMIEDREER ERAEBOME, RASAEMEL, FHRAEMRREERE T AR E
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HEYX R BREER KRN AT ERITGR IRV REREFS AUBEREAE RERETRT
e, MRS BYRE R AR B R ENE R T AN REEa X R,

HRFAPHT IAEYE R EEMEANREERRR T, BE T LR EE SBWRAEY
THREYERZ BN i B B p b () AR Py 22 ek (SR BT B4 ), BB R MEAFEAL R — DR i, 2
Z Ot RAHEY KR Y R A ER KOS s MRt RS &, AR E 2N EY B IEIR
U THE YR EZ KA T YA EIM RS SRS T  HES N AR REIMN A
T, ULBER IR AR, R, Z5MR RA R MR EE R REMAT , 765 Ba % 4R
Vi R R R TSN WEE SHEYEN AFRK L RN ROBE X R EREETRA LR
R,

WEMMREREE Y ST E R EWE SR N TESREEYIRI RIS NI TR AT R
BN ERA BRI, KA SEWRR B BRESEMR WP INEZ -0, BN TR A
MR B SENRC AT RAIE TR L B0 Asner F1 Martin XIAGET A MEEAALEVORDIF &
BIAEN A A MR T ERAE S AL BMER EWBRAZ FRA, BREAH
P FMMTE R A SEHRA NGRS, FT U, A SO 81 BRI P L R AR AR BT, X A d
R R AT 5 IR 4 R B A BT K AE 5 LA AR T I8 U0 5K i Zh BRAR A AT R, 45 - AR 41 AL
MARGAEHWR KX EENRERNRERTRES PR RE R T B S Z 9 R K -F 2
REHER B AR & 2 R R AW B S0 T S TR RTE R G R B W L BRI w897 A s S L (8] 3
A, LU RGP (L T ARARTEE R LR B S5 4 B LA LRI 5 B S 2

1 BFEHER

IR AKX (18°20'—18°57' N,108°41'—109°12' E) IR B FTENX 2 — , EREINFEHREK AR
TERARTERRHAZ — B EFRNHED SHEE, REBKRKAFHATEERAEIESGEEK
650—1100 m R LI T AR, S 35978 19.8°C, MK & 29 2651.3 mm, & A MEHA FHEE R
10.8°C M1 27.5°C , H3EKRI B RE S WAE T,

2 Iy A 0y 28 T s 2 W VAR L ( FRTRR O SRIGRIA R -l ) 3 TR IA PAvHT L 3 AR IX B 43 X SR 6 bR
P REHEZRTEH 1000 m, BFALFEH 600 m, SEIFRN 60 hm®, JUgIA FRE i JB A5 (FURT £ ) AL 454 18°43'41.0"
N,108°53'59.6" , ¥k 9 870 m'®! , HEHI YA T 2013 X EAL, FIEFAAER HEAHKIZE DBH=1 cm [
MY 484427 B (BFEBHA A3 RELAR VBIAR) A FETE R 439676 bR, 7R 1E BEAME AR 32183 #k, AL A
BIAMERR 12568 k, T7IGHRRBRAR /D B0K B & b 2 BOAELAR ST (61 #R ) , HAAE B 73 & 62 B} 155 J&@ 290 #, £
BEPER FEB R AR A R A SR, RIEt R BB AL R LU R E R Pt
G TR

2 BIRAE

2.1 HEHIEE

FRYBRIGEIS FCHE Hb Y TR bR AR IE 45 A T X H R AE W) 22 G 55K, TE RIS R M P B - AR X A
VRGO B Ve BUMIBEFE B B 3 D 1 hm ML, 3 Rt P A B B AR R MY R REA
BREEAN S, %3 51 BRI K 75 1 20 mx20 m BIEES . 3 Bkt ST B B91% DBH=1
em FIARAHKERE 22561 BR(AEEA 43X) , 208 56 B 128 J& 236 Fh, 435l i 2R4I4 KA HMG4E (DBH) =1 cm
RA A YA BRI 91.8% .83.1%F1 81.4% ML H M W EEETIR(EKL),
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F1 RSN LSRR REERBRBASTEYME(EEM=2.0)E8
Table 1 Composition of dominant woody species with important value lager than 2.0 of canopy layer for studied plots in Jianfengling
tropical rainforest

s HEHE #ﬂxﬂ@%ﬂrmﬂ JFEX\TEJE *ﬁxﬁm
Species Importance Relative basal Relat.lve Relative
value area density frequency
K33 Livistona saribus (Loureiro) Merrill ex Chevalier 4.09 9.59 1.05 1.63
HEI# Gironniera subaequalis Planchon 3.70 5.22 3.79 2.10
JE5EHE Cryptocarya chinensis (Hance) Hemsley 3.57 2.70 5.95 2.07
BERBIAZT Neolitsea ellipsoidea C. K. Allen 3.33 1.24 6.73 2.02
¥R E R Abingia obovata Merrill & Chun 3.28 7.78 1.05 1.01
M RIERF Nephelium topengii (Merrill) H. S. Lo 3.17 2.11 5.33 2.07
5+ Alseodaphne hainanensis Merrill 2.68 4.30 1.95 1.79
FRFTBM Beilschmiedia tungfangensis S. K. Lee & L. F. Lau 2.65 1.97 4.15 1.82
M Xanthophyllum hainanense Hu 2.32 2.60 2.41 1.96
I B Platea parvifolia Merrill & Chun 2.03 1.49 2.61 1.99
22 HERE

2014 £E 7—10 A3 #EAT R, ARHE Swenson FTERH FIAKRYBRZE , 4% DBH =15 cm MIFFAM R IO F BT
SELHMTERDY , 2% Perez-Harguindeguy SN BEFMIE R RS SR M 4, BRAHSE 11 AN5H fb2%
FK S THREER Y, XL T REHOIR 43 B R M E AL (LA) (R (LT) .M T & & (LDMC) | M 1
(SLA) It Bk (VD) \M-E/KE(LWC) (it BA YUK & & (ToC) A& 8 (LNC) M B & & (LPC) M4
8 (LKC) IR AR (H,.) .

BRUE R BERE I R 200 BT AR, TR E L2 7 PR & A 0 PR L B BRI 15
A E(15—150 ) B o R EM i GF BT B LK E , 34 1 hm B HSE RAE MK E YR AE 5
637 3, })& 41 BH 77 J& 131 4, /i 3 RGBT FAEMTA MOSBEET AR T (145 F) B9 90.3% , Xt FHRERE
IR, S AMMRE S ALK (5—14 A) ;X T8 #9105 I8 85T 25m SR RR, 41 0 4T 4
( Castanopsis hystrix) MFFERE AR ( Pertusadina metcalfii) FVE A ( Pygeum topengii) % W ZE/DFR4E 1 M A
14 3T ARG AP SR A F R B REFTA ME (2—5 1),

2.3 ThEEMERIE

R R E SRR T EAE 22— R EREHE (o) ; AER B IR BRI EH B EE, S
WIS At B0 GBI E BRI BKAE M F PO B ST, B MEZE DRT 10 3K (10—25) it A3
FTONE A AR SRR LA A R RS B B R (mm) , KM SE BT Epson 10000x 33 ( Seiko
Epson Co., Nagano, Japan) {3 F B FE&, 1T Image] #f% (https ://imagej.nih.gov/) i+ EHEH (em?) .
WEfS R R RAREIESTHANHTHRT 2 h EEEE, RAMTEREFETE (ng), U
HEMTYEE R (mg/g) MM ER (em’/g)

F5b RS Rt B E BKFUBKAE M 2 R A TR S R AR AN 6 mm MH R (FR), B
PLEERL 8 M FE 5% A NaOH R BT K BB EEEN , A 290 E KR ERMATES , 5%
B2 50% K ZBEH 100% 9 ToK ZBE B H#ATBUK , Z G B I BLN- LR B R TR 6, UL SR
B ZHERRPEO, XM KRS A, MR 3 B R B i 50 M £ A S KR I SIFE K A B
£ B 1% 5% (Leica S8APO, Leica Microsystems Lid., Wetzlar, Germany) T X4 H 5K 20 £% 56 B fk-79 2 3 kb
B B XRAEATIAI, R Leaf GUI 2441 A BB 0 Bk B8 A FE T B M B B (mm/mm?)

Kt b BB S 0 LA AL 2= ThRB MR E AT . R KL 0.15 g 5 8K RE 5 B IR AN R 45
WEA-FRENET 23S & (mg/g) ; FIFH 0.3 g 226 R 53 LR R (Kjeltee 2200, FOSS, Sweden)
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WEMHEETE (mg/g); FIF KA 0.3 g M H 8 A A 58 i3 40 86 T b 6.3 (Mo-Sb colorimetric method, UV-
755B, BEREERSERERAR, B WEHBEE B (mg/g) s FFIRY 0.3 g B AR F BRI 60 E
1 (atomic absorption spectrophotometry, Z-2300, Hitachi Ltd., Tokyo, Japan )Ml M-8 & (mg/g) .

MK &R (g Hy0/em’ ) ARIEM @ E T EHAM EATEMS, HEAXA . LWC= (& Ex1000-T &)/
R, BTER AW R (m) R IETF Flora of China (http;//foc.eflora.cn/ ) FIMF Y HH R,
24 RERFHE

K331 ho M P 942 DBH =15 om A3 BT A F5 AR Y150 ) 9 7 2 247 B A B Phylomatic ¥ &
( http . //phylodiversity. net/phylomatic/), #& F APG Il 4335 & & & & #E 2 ( phylomatic tree version:
zanne2014) " HASMERERUK FRIRE LR B AN, FERVKTF T IR £ 504 L AL R K- T B £ 43
B R B S ape L multi2di BB R4 5 B W L5 ( polytomies ) HATREHL R BRARAE B4
MW RERE M, 2T Congruification B 3 B AAKEREIE R K F MBI, FIH Phylocom ¥4
(version 4.2) FP i) BLAD] RO X S AL B BRI B |, 4 BUEA #H ALK B R 52 & B (ultrametric

tree ) %1 |

2.5 BHEALES o

RIS R L TR ThRE R AL Z PRI R X R MR E T AR AR A AT RS A HEE
PR IE AT R BE , o Blomberg's K( LA R RIFR A K {8) 7 Fl Pagel’s A( LA FRIFRN A 18) P R BRI AR
MM RELRBEESEBERR, X K>1, RV B] i 5 7% 970 2 68 4R 2 46 te BT 77 BH 32 30 ( Brownian
Motion ) FEVLH LA R EFF RN RGERKER S, IR L TR 548 ; X4 K<1 RRPFPIIEEMERSEIL
MR CEAESNRELERES , IREREARES KA (RE LB HRTH) . TIfetRE
AERBESREERDTH B EIN K EHS REL TR T 999 K AL E /=4 WL K [E#17H
NBIRHET  HEFE/ DN TFET 25 K TFET 975 WRHABERELAEREXETLENTEEEENRE L
BES(BEMWKFE «=0.05), A EHEFNT O 1 28, A HHEHET 0 EWIF KR (sister taxa) AR5
it R, R LU BBV BAIE 3 T I Zh BB R R A B R R, RAEFNRERAE RS ;B K
1 A BRI EIThRE MR Ak -5 T A 35S sh R BE VL AL TE AR A, BRZh etk A X ER M R &
REBES(RERFRTH, aeERE MMM . ThEetER A HA S WA R 5 (likelihood ratio
test) LLECAERE A 1B 725 B X EUUSR B (log-likelihood values) 5 A {H%TF 0 B f= 4 fXF LR B R SE B

A5 K E Mr P 3 (phylogenetic independent contrasts, PICs) B7E X EYMEI RS A T X RNEM I
BEDRERE I X RNAER T, 5 B Felsenstein 21 | BB A RARIZ R T E 4 B2
BrFT et PICs 3@id A BB A THRE MR B9 R 40 % B BT A (internal nodes ) 1 L4 ( contrast values)
SRIE ) X FREE DAY N NIRRT A B(N-1) D RE K T 1 5 (phylogenetic nodes ) HWAHE , X263
ERHEEWDNRGEELE AT IR EH CRET SR 2 MR MIIREER 2 5 i R A B K AE
M5, B, TN RE LB RRM (terminal ) BEZZBHE, TR RARER LMW A LRE, FHS
M HRIBESESRERENEKGER , TRk S YRS BN X R, SE-IIRHEREEE
KRGEREBSITEREEERBAHAC, MAEN T AITEE R LLEE SR 999 AR A A HL e E 3
TTHEF AT R I AT S LI REHR M 440 7 A4 10 2 R 1 L O BE AL ™= A (BB & I KB/,

XM REE T AR RPN RE M RE AT X $ 0 M E BB R R E AT RS IR A EERRKE
1T R 1B H A phytools 51 R LH, I ape Y HE N BEMAR AL M LU BRAE, K BN IHBEMER BB
[B) oF 7 B9 5 L B8 ME ( BEit2F B AR EL ST ) 43 B EAT Pearson AHICHEAMHT | 1E AH 5 ) 2 B 5 W5 4~ Sh B MR # 6]
Bk, RZ N EBRHEL, MRGEEEN L& S IEEHR L EE 5 H AN M AF B 4T BIR 87, 2
AFERHFTE(RELEBERKER) FHPFMHRT S BT R R T S BT/, W R AR
AR 23 18] (trait space) 7E R BAMER G YR EFE , H REE B (B HE RS R Mg S0 | BB X 43479 s I Bk S B D R R
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4y B R B/ MER K 38 33,1110 4%; LT . SLA . LNC . H__ .LDMC DI} LWC Fhia 2 R &0 8 & XERBE N
Vb B/ IMERY 3—4 £, TOC Fhial 2= RAHX ), EEPIRF M RE (K 2),

SURHERAEAEFSRASEMRBEAAARNFI U RZYHEAFEELRZNEHREERR,
Blomber's K %l Pagel's A IXIREMER RAE R B F 5 B E IR KL FRARDL, RUIMNE EZThREHR B ]
S LLTUARE NI AL R B AR , R RSB YR EEHBE Y EEE SN RAMUE(EF2), B
I, TE ST BT T REAE AR T8 A SRR B 5 025 SR AR (RIHE AL D6 R i

F2 BHRERAFELEERAREFATIEDEERNREREES
Table 2 Phylogenetic signals of major functional traits of canopy trees of Jianfengling tropical montane rainforest on Hainan Island

IR sjif‘is i K P A P
Functional trait Range
number

1A LA/ em? 130 6.81—256.24 0.101 0.547 0.103 0.372
it EE LT/ mm 129 0.14—0.55 0.178 0.081 0.041 0.558
T4 5 & & LDMC/ (mg/g) 131 192.66—533.36 0.392 0.001 0.847 <0.001
He MR SLA /(em?/g) 130 48.37—213.50 0.224 0.012 0.246 0.162
i E B TOC/ (mg/g) 131 423.82—595.19 0.391 0.001 0.764 <0.001
& & & LNC/(mg/g) 131 8.53—38.87 0.254 0.007 0.815 <0.001
MBS & LPC /(mg/g) 131 0.05—1.67 0.202 0.035 0.518 <0.001
45 & LKC/ (mg/g) 131 2.23—24.14 0.224 0.016 0.651 <0.001
itk % B VD/ ( mm/mm?) 117 1.42—13.55 0.226 0.037 0.277 0.014
& k8 LWC/ (g H,0/cm?) 130 0.01—0.03 0.139 0.258 0.281 0.004
BERKSEH,, /m 122 10—40 0.165 0.143 0.233 0.093

LA leaf area; LT; leaf thickness; LDMC; leaf dry matter content; SLA: specific leaf area: TOC; leaf total organism content; LNC: leaf nitrogen

content; LPC; leaf phosphorus content; LKC: leaf potassium content; VD: leaf vein density; LWC: leaf water content; H,,, : potential maximum height

3.2 MEIREMeR R G & B ST M R B L OCHR P

AR AR AR R BB R AE BT B R A A B W S HBHE , RIS PR L s FARARE R
EYFK T REtE R A R 2 RN L F BRI LR E Rk, B REXBBERR, P, 1A 5
LT.LPC.IKC.LWC B Z E3% (LA 5 LKC XM RE, X R ECR 0.60) , Y17 E) Th Re R R I A [Fl
{k, Bt 5 LDMC . SLA 1 LNC BB ERMERXR, R MRk, LT ERH N5 LDMC,SLA LNC
VD #a5ib (LT 5 SLA fAM X X R KRB, X AK N -0.72) , i 5 LWC @R # L (FHRX RN 0.82),
LDMC B # 5 SLA . LPC .LKC.VD 1 LWC # 5 #4k(LDMC 5 LKC #1 LWC #HI4HK) , 5 TOC # VD #4
AL (1B EMEE59) ;SLA B T 45 LA LT #1 LDMC Z7E#a R b5, 85 TOC F1 LWC A R4k, [F
5343 50E LNC . LPC i LKC #F#E4; TOC B T 5 LA LDMC #1 SLA FF7E#E4L b B8R RIRST, S5 3
THEEHER A TETE B 22 B3R b558% . LNC 15 LPC VD #l Hmax fF7E B E BRI SHLX R ES LWC HFEE
ERBSHLER, LPC B LKC AR BENBRELXR, VD £5 LWC FEBENBRHMUELR(E
3), HARZINEZHLENIEEREREESEYHERER G EM G EEREAFER
Btk
3.3 AR IhREMEAR A R H AT ) 3 5

220 B L) MO T MR T BV R AW AP AR R S BEMERE R K X T LR ML (B RETR) K
H ML UE B R B B R, % X AR R BE 7 A% Rb oh BE R o AL SRR 0 ) AL R BLE BUKF
“YRSLTR 4 K SRR T RE MR AL R AETER L 142 2 TJT4ERT(-120 Ma) % 3000 JT4EHI (30 Ma) , %
B MR ALIE SIRE MR R R 2 BN RE R B ML LB EEVN) R EAEXT /N, T H -30 Ma
DASK % A B Rk, B ThBE R L S BUK R AR 2 R B RS RIREY K, XTERA TR EREE

http : //www.ecologica.cn



5698 A ¥ R 37%

BEE, S, AR TR R EERER B RNE (A e R 20 Bk ) , Ll LA B8
Yo ERBRERE K, TOC ZRERER/N, 5iERFEK 33 5L £, LDMC SLA F1 LNC B4R, H LA
ERNNABR, HOWEBEEREZZELAT T EERMS A TEERR—BR(E2),

R3 BELERAELEERABFALIEEEMNR RS L &I ¥ L B{E Pearson %K
Table 3 Pearson correlation among PICs values for major functional traits of canopy trees of Jianfengling tropical montane rainforest on

Hainan Island

HERR AR Traits

Traits LA LT LDMC SLA TOC LNC LPC LKC VD LWC
LT 0.42°"

LDMC -043**" -0.28"**

SLA -0.26""* -0.72""* -0.19"

TOC -0.22* 0.12 0.22° -0.22*

LNC -0.19* -0.42"*" -0.06 0.59*** 0.11

LPC 0.28*** —-0.04 -0.42""* 040" -0.02 0.22*

LKC 0.60""* 0.18 -0.63"*" 0.24***  -0.11 0.09 0.55***

VD -0.03 -0.25*** 0.26"** 0.18 0.11 0.19* 0.01 -0.05

LwC 0.52*** 0.82*"" -0.60"*" -0.66""" 0.02 -046* -0.01 0.30*** -0.35"""

H,.. 0.17 -0.09 -0.02 -0.08 -0.01 0.20" 0.02 0.16 -0.11 -0.08

REFBRENIEER LR 2; *** P<0.001; *** P<0.01; * P<0.05

BE S EWRIERRAERE T AEFENBERRB AT T LA LPC LKC fI H, 7E3I45 4 L
RIAEA BEWS, HMTBERERER T WA LML b S THATHNERENE R TR ER
R, RHRG R E R LB 85 kBB S LB DB R A AL ZE GE i 2 B R R R B B 1R T i
( @ 3) o

4 it

ZAS SRRk A ) 5 A P AR, L = B 0 T A SRR AV 1L T PR T 2 AR B e S A 4 A T 25 AR )
FHRII T BEPEIR B9 R G5 B RSP , S REHOR 1] K AR  rade—off) 36 28 LA J 3 BE vk 4R B 490 b 3 A i 4
WA R H R RIS ASHITRISE , At — 5 R B YR S AP ML B 2R, AT £ BT
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