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Photo-ecological characteristics of the dominant plant species in the secondary

forest surrounding Qiandao Lake, Zhejiang, China
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Abstract: The main factors that influence community succession in an evergreen broadleaf forest are differences in the
ecological adaptability and eco-physiological traits of the various dominant plant species. Studies of the eco-physiological
traits of these dominant species allow researchers to better understand the physiological demands and ecological traits of
dominant species in their forest habitat and these studies also help researchers to recognize and understand the intrinsic
mechanisms involved in forest regeneration and the mechanisms driving ecological succession in an evergreen broadleaf forest
at the individual species level. In this study, we used a portable photosynthesis system to determine various physiological
parameters associated with plant growth. We investigated the seasonal dynamics of the diurnal variations of photosynthesis,
the responses to both light and CO,, and the relative chlorophyll content of the dominant plant species in the secondary
forest surrounding Qiandao Lake, Zhejiang, China. The species included Pinus massoniana, Castanopsis sclerophylla,
Lithocarpus glaber and Cyclobalanopsis glauca. The results showed the following. (1) Diurnal variations of the net

photosynthesis rate (P,) of P. massoniana exhibited a monomodal curve in all four seasons, while the variations in P, for C.
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sclerophylla were bimodal in August but had a single curve in the other three time seasons investigated. Diurnal variations of
P, of L. glaber and C. glauca exhibited a typical bimodal curve with obvious “midday depression” in May, August and
November but had a monomodal curve in February. (2) The diurnal integral values of P, of P. massoniana and C.
sclerophylla were significantly higher in August than those in the other three seasons, while those of L. glaber and C. glauca
were significantly higher in November than those in the other three time periods investigated. The average value of the
diurnal integral value of P, in the four dominant species differed significantly in all four seasons and was ranked in the order
of : P. massoniana > C. sclerophylla > L. glaber > C. glauca; (3) Compared with the other three dominant species, for P.
massoniana , the light saturation point (LSP) , light compensation point, maximum net photosynthetic rate, dark respiration
rate (R,) , maximum rate of carboxylation and maximum rate of electron transport were highest in all four seasons, while the
apparent quantum yield (AQY) was the lowest. The LSP and R, of C. glauca were the lowest, while the AQY of C. glauca
was the highest in the four seasons. Photosynthetic characteristics of C. sclerophylla and L. glaber were moderate among the
four species. (4) In all four seasons, the relative chlorophyll content of C. glauca was the highest among the four dominant
species, while that of P. massoniana was the lowest. All these results indicate that P. massoniana and C. sclerophylla are
shade intolerant species and moderately shade intolerant species, respectively, while L. glaber and C. glauca are strongly
shade tolerant species, although C. glauca is more strongly shade tolerant when compared with L. glaber. Based on these
findings, we concluded that P. massoniana and C. sclerophylla will withdraw from the community during the succession. L.
glaber and C. glauca will become the dominant species in the secondary forest surrounding Qiandao Lake as these forests

mature.
Key Words: Qiandao Lake; secondary forest; dominant plant species; photosynthesis traits; seasonal variation
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FET- B IR AN, Gty , BRI — RN TSRS T2 1000 m® (UAREE S REH  TREER 2 220 m,, ARE IR
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K#EF B E(P<0.05) ;A4 HFXALSP A 11 A>8 A>5 A>2 A, RE Az E ¥ 255 8% (P<0.05), 5
H 11 HELSP SR ikl 5 TO 8k B X (P<0.05) , AFREF & TH K (P<0.05) ;2 H SR,
TR E S T AR H X (P<0.05) ;8 A 45 AN 0 2 m T HAD 3 FhL#Fh (P<0.05) , Wik Z, W& & T A
BRI (P<0.05) , 2,4 Fhi3Ap iy LSP 7EAN W 215 DL T BAN R v, 7 XA

R1 ABMARREET RS

Table 1 Responses of photosynthesis to light in leaves of the dominant species in difference seasons

BlREE 213

PP

Photosynthetic parameters Dominant species 2 i February 5 H May 8 J1 August 11 7 November
A LY EHS P. massoniana 860 + 25Aa 1112 + 32Ba 2068 + 60Ca 1448 + 42Da
Light saturation point Tt C. sclerophylla 852 + 25Aa 1068 + 31Ba 1823 + 53Ch 1385 + 40Da
/(wmol m2s71) Atk L. glaber 440 £ 13Ab 820  24Bb 904 + 26Cc 1244 + 36Db
HM C. glauca 406 + 12Ab 536 + 15Bc 708 + 20Cc 1103 + 32Dc
JEAME S K P. massoniana 16 + 0.46Aa 20 + 0.58Ba 28 + 0.81Ca 12 +0.35Da
Light compensation point Fhif C. sclerophylla 8+ 0.23Ab 20 + 0.58Ba 16 + 0.46Ch 8 +0.23Ab
/(wmol m2s71) Ak L. glaber 8 + 0.23Ab 16 + 0.46Bb 12+ 0.35Cc 8 +0.23Ab
HM C. glauca 8+ 0.23Ab 16 + 0.46Bb 12 + 0.35Cc 4+0.23Dc
TR A R DB P. massoniana 12.03+0.35Aa  14.68 + 0.42Ba  25.66+0.74Ca  17.23+0.51Da
Maximum net photosynthetic rate Fhif C. sclerophylla 9.99+0.29Ab  10.85+0.31Ab  18.81+0.54Bb  12.17 + 0.35Ch
/(wmol m2s71) HHE L. glaber 7.81+0.23Ac  10.74 + 0.31Bb 9.94+0.29Bc  17.07 + 0.49Ca
HM C. glauca 731+ 0.21ABc  6.85 = 0.20Ac 7.51£0.22Bd  14.03 = 0.41Cc
I LA P. massoniana 2.65 + 0.08Aa 2.69 + 0.08Aa 2.90 + 0.08Aa 2.45 + 0.07Ba
Dark respiration W hE C. sclerophylla 1.38 + 0.04Ab 1.95 + 0.06Bb 1.60 + 0.05Ch 1.32 + 0.04Ab
/(pmol m2s™h) FHE L. glaber 0.76 + 0.02Ac 1.53 + 0.04Bc 0.96 + 0.03Cc 0.35 + 0.01Dc
FHH C. glauca 0.45 + 0.01Ad 0.90 = 0.03Bd 0.85 + 0.02Bc 0.15  0.00Cd
LM TR A P. massoniana 0.033+0.001Aa  0.036 +0.001Ba  0.017 + 0.000Ca  0.027 = 0.001Da
Apparent quantum yield g C. sclerophylla 0.049 = 0.001Ab  0.036 + 0.001Ba  0.043 = 0.001Cb  0.045 + 0.001ACb
/(mol/mol) Lk L. glabra 0.059 + 0.002Ac ~ 0.039 + 0.001Bb  0.043 + 0.001Bb  0.049 + 0.001Chc
FH C. glauca 0.065 + 0.002Ad  0.041 £ 0.001Bc  0.049 £ 0.001Cc  0.053 = 0.002Cc

i o P e hr iR 2 AR F/ING FREFROR R — 51 22 53 1.3 (P<0.05) , AR RS FhEROR IR —47 22 5+ 1.3 (P<0.05)

R 1 &, AFEZE DR EAMES (LCP) A 8 H>5 A> 2 A> 11 A EfflZR¥ER BE(P<
0.05) ; Pt AT ARAY LCP Sy 5 H B 3w FHAb 3 A (P<0.05) ,8 ARz, B& & T2 A .11 H(P<0.05) ;7%
M LCP 5 A>8 A>2 A> 11 A ENZIEMAETE %5 (P<0.05) . REEHFR LCP,2 A KR
B, SHA 3 R LS R 22 5 8 3% (P<0.05) . 5 H DRI 5 i 3 m T AR B X (P<0.05), 8 A AT R
Py, 5 HAh 3 AR 22 57 B35 (P<0.05) s AR, BT T AHR K (P<0.05) . 11 AN DR
1o, T 3 P (P<0.05) , K2 g Ak, SEX Z R BE (P<0.05), Sk L, BEMM
LCP %, Atk H XA,

HIZE 1 AT AR 20 B RN IR RO B R (A,,) 8 8 A>11 H>5 A>2 A EMZ 2R B¥%
(P<0.05) ; ¥k A, 9 8 H 8% THA 3 MA G (P<0.05),11 ARz, B#E@ T2 A.5 A(P<0.05); fi
BRET A, 0 11 A B, 5HAD 3 A H 257 8.3 (P<0.05) , k2S5 A 8 H,52 H2EREE(P<0.05);FNX
BIA, 11 A BERTHM3 N (P<0.05),8 ARZ, 52 AZFARE, 55 A2FE%(P<0.05), 4 Ff
AR A, ,2 A WD R, B T HAb 3 AL (P<0.05) , TR 2, & T AR F X (P<
0.05) ;5 H N R B35 T Hith 3 AL #FP (P<0.05) , R 28 A4k, 5SHXZE R B3 (P<0.05);8 H
g Th RS R > AR>S TF W, AT 2 17 76 35 25 5 (P<0.05) 511 A Jg Th RS AT 8R035 o T 0k L5 W
(P<0.05) , & X & & Tt (P<0.05) s S BAnfm T A Mk, H2E S R 2, el W76 4 A O, SRR
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0 A, 3 Rt SRS SRR A, 0 8 A Bk ERIBIR A, R 11 AR,

4 FROR B0 s PP 4% (R ) FE [ — A iy h s R D M ST > AfR>H R (£ 1), Hb2 A5 A
A1 A AR RIS B3 25 5 (P<0.05) ;8 H N B Rt i 2 = T ks (P<0.05) , vk i & = T Akk 7
X (P<0.05) , R R, A 11 A /i, 5HAL 3 A H 2257 B3 (P<0.05) ; Wi R, S A i, B
FHA;h 3 4~ A6y (P<0.05) ,8 ARz, W& =T 2 H .11 A(P<0.05) ; AHMENXI R, K/NRS5 A>8 A>2 A
>11 A AR A Z 3 B E(P<0.05), 5 X5 A 8 AR EmT 2 H(P<0.05),2 ABE®mT 11 A
(P<0.05) , AMER 4 FPOERAFI R, 2B Z1 ¥ DL BAN R &, 75 R AR, 3586 FA AR T 5 B Aa Al
HXIZIE,

44 A6, SEMBFEE TRER(AQY) NS5 A>2 A>11 A>8 A B2 2% 8% (P<0.05) ; #hE
B AQY M2 Higs, BEST 5 H 8 H(P<0.05), 511 AXBELR 8 HREST 5 H(P<0.05) ; fikkN
2 Afcs, BEE THAM 3 NG (P<0.05) 11 ARZ, BEFH TS A .8 A(P<0.05);# X k2 ABESTH
fil 3 A~ H 0 (P<0.05) , Hk 8 A 11 A,55 A58 (P<0.05), 2 AF 11 A1 AQY K/Nki X >tk
SHRES TR, Hith 2 &0 # R 2 6 2% 5 B3 (P<0.05),11 H s Kk, B3 m T RN (P<
0.05), SAMRERARE  EHE D TSR (P<0.05) ;8 H HHX B EmE T HAb 3 Mit#dh (P<0.05),
HYN AR 50, S5 DR ES B3 (P<0.05) ;5 A b Wi, o3 & T HAL 3 M 3iFl (P<0.05) , Ak
W2, BEET DR 58 (P<0.05) B2, 4 FpERFIY AQY TEARF 1T R 35 AT W5, D AR AR
222 REFIAFZETT CO, MM

AN B AN B KR AR (V) AR R HL AR R () 0 11 A e (£ 2) , 8w T HAh 3
A (P<0.05) 5wkt 8 J 2 & T HAh 3 Sy (P<0.05) s A#RAIE X 11 Afs, & & T2 A5 A
(P<0.05),58 AERARE, 4 MM, BRERMEA RSNV, M T, 5835 E T HA 3 Bt s (P<
0.05) .

x2 MBMARZTH CO,M L
Table 2 Responses of photosynthesis to CO, in leaves of the dominant species in difference seasons

P FH

Bl 5

Photosynthetic parameters Dominant species 2 7 February 5 A May 8 J1 August 11 A November
BRBRAEE TR AR ( P. massoniana) 80.09+2.31Aa  78.25+2.26Aa  84.42+2.44Aa 100.58+2.90Ba
Maxmium rate of carboxy lation R (C. sclerophylla) 44.91£1.30Ab  38.17+1.10Bb  54.87+1.58Ch 46.73x1.35Ab
/(wmol m2s7h) MR (L. glaber) 43.38£1.25ABb  32.96:0.95Bc  45.90x1.33ACc 48.65+1.40Ch

FHX(C. glauca) 30.81+0.89Ac  38.75:1.12Bb  44.27+1.28Cc 45.85+1.32Ch

T R HL T R A (P. massoniana ) 152.08+4.39ABa  136.92+3.95Aa  165.84+4.79Ba 202.01+5.83Ca
Maxmium rate of electron transport W H (C. sclerophylla) 75.42+2.18Ab 71.92+2.08Ab 88.55+2.56Bb 77.42+2.23Ab
/(wmol m2s7) FiKE (L. glaber) 80.42+2.32Ab  59.64+1.72Bc 82.43+2.38AChc  89.61%2.59Cc

FHR(C. glauca) 59.55+1.72Ac  72.60£2.10Bb  79.92+2.11Cc 83.67+2.42Che

i o P e hr kiR 2 AR F/ING FREFOR R — 51 22 53 .38 (P<0.05) , AR RS FhE R [R]—47 22 5+ 1.3 (P<0.05)

2.3 PRRFFSLE R H B R EN SR

M TGN P, HFLRE R 8 A>11 A>5 A>2 H(F£3),Bfilzh#EREE(P<0.05), A P H
REMEN 11 A>8 A>5 A>2 A, & A ZhEREE(P<0.05), HXH P, HEREEKRK/NA 11 H>8 H>2
A>5 1,4 R0 Z WA 8.3 2% 5 (P<0.05) .

4 FpEFAN P, H R RAEAEA R 2T R AR AR, 2 A 8 X 53w T3 3 A L3P (P<0.05) ,
HYOHEHRE DR, SAMES B (P<0.05), 5 A4, BEMMEE P, B 2E 8 E & T AR X
(P<0.05) , SR SERE 22 AL, AR S & TH X (P<0.05) , 1WirE 8 A4y, 4 it Ay P, H AL B{E
KNR By B RA>wehit> X >R, BATZ A 2255 B (P<0.05) , 11 H Atk , B3 m THE 3 fitsF
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(P<0.05) , R BEH X LM, S AL R RE (P<0.05), N4 MHR P, HFRZEAELEATE 4 B
PRI/ B BB ST > T X >8R , £ 3P 2 [RIA7 7 B35 22 5% (P<0.05)

£3 KBMEXRAEZEREZENSTEN/ (pmol m2s71)

Table 3  Seasonal variations of the diurnal integral value of net photosynthetic rate in the dominant species

g‘iﬁim species 2 J February 5 J1 May 8 J1 August 11 7 November FYI{H Mean value
LM P .massoniana 34.89+0.78Aa 48.77+1.09Ba 130.11+2.90Ca 93.14£2.07Da 76.73+0.99Ea
Wit C. sclerophylla 36.25+0.81Aa 49.31+1.10Ba 120.85+2.69Cb 80.53+1.79Db 71.74£0.92Eb
Atk L. glaber 19.24+0.43Ab 33.08+0.74Bb 37.54+0.84Cc 99.94+2.22D¢ 47.45+0.61Ec
HNX C. glauca 44.68+0.99A¢ 18.71+£0.42Bc¢ 69.90+1.56Cd 94.23+2.10Da 56.88+0.73Ed

Bl o P I H bR DR 2 AR R)/ING FREFROR[R]— 51 22 53 .3 (P<0.05) , AR RS FaE R R [/ —47 22 5+ .3 (P<0.05)

2.4 RFFPAEXS -4 2 SR ZE A AR AL

HI2& 4 W02 R 11 AR IR 28 i K/ N R i X > A BR > TR > S B AL, & R 3Rh A 25 5 i 3 (P<
0.05) ;5 H R X3 T HAlh 3 fE3#FR (P<0.05) , #hE Ik 2, SR AR B3 (P<0.05) ;8 HAHE
XI5, 3 T AR RS (P<0.05) , il 0 3 22 5, S B B 3% i T A Bk (P<0.05) . REZEYT D2
FAR AR T2 o ity 8 H fery, S 3 M H 227 B3 (P<0.05) ;w8 HiEm, BEmT2H .5 A
(P<0.05),5 11 AR RBE AN 11 A BERmTHAM3 ANH(P<0.05) , Hikh2 A 8H, 55 HERFE
F(P<0.05);HXN 11 A, BEmT 5 H 8 H(P<0.05), 52 AR AEE, N4 DMAFEERF
5 R AR I 25 B 2 1 At 3 R R FR (P<0.05) , HUG IR U AT BR 5 b A S RS, BT Z T8
WS BZ 4 A0 XTSRS DT X e, S RAR R AR 7 X A AR A X i 2
11 F e, SR k6 8 H s,

54 4 FESFD 4 A P, HELBME T LA L 7E HAROBIRAME T W FRIF R W S, AR AR B
BT R S AR kS P H LR EHEA —EMADE, RNFEFEZ AR 4 e P, H R EAR
A,

x4 ABHEMNHERESENZTTEN

Table 4 Seasonal variations of relative content of chlorophyll in the dominant species

ngiizm species 2 H February 5 H May 8 H August 11 H November SEXME Mean value
L EH P. assoniana 10.94+2.92Aa 12.41+£1.10Aa 25.90+4.54Ba 17.70+1.64Aa 16.74+£6.76Aa
Fi5kig C. sclerophylla 24.17+2.05ABb 21.14+1.78Bb 30.79+1.53Ch 28.50+1.95ACb 26.15+4.32ABa
f1iKk L. glaber 32.12+2.19A¢ 13.89+2.20Ba 23.59+2.22Ac¢ 42.94+2.57Cc 28.14+12.37Aa
HX C. glauca 45.70+2.28ABd 23.41+1.86Cc 32.32+2.42BCh 49.78+5.65Ad 37.80+12.15Bb

i o VB e hidE R 2 AR RN FREFOR R — 51 22 53 .35 (P<0.05) , AR RS FRERIR R —47 22 5+ .35 (P<0.05)

3 Wit

3.1 4 FPEREFOCAAE H AL

HEIE R AAE ) H AR AR T R TR 4 %o B 458 DR s o P R X 45 Rk R B8 DR (R BE T, IR A )
PP A KRS A H T AR, AF5CREE Th OS8R AR B 2R 1k i R b X o B pE 34 Fho & A4
MY B R AE R P A B LA R T EARBI, SR P, H AL A R R BT &
“HLgE” g2k, BMETE 8 H MERE R AT, AR S ARG, S I R X R GaR il N RUR T RE T,
it 8 AR HARL ARSI S H 8 AR 11 H 5y H ALY s R B B e A« PR %, X 5%
W FERS ( Castanopsis fargesii) ™ AEF B Bk 3 = Ry« XIg7 fh <k, WifE & Z o0« Bl dh <R M2, AR IE
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Farquhar 25 (005, 4nsk P A C AR5 a1 AH ], O HL G AT P, A0 BRI FL IR 25 iy 5 dn it P, C,
AR T AR B, I HL G 3R P, 47T B 32 202y AR AL BRI, BV PR 4t W] fk e O i B S R Y . 8 4
fi# P T () R EEHIAS ¢ A G AR RN R R, vT R E A AR R AL E S, SR FHIE R
T JF R TR SR, 8 1% Hh X AR RN IR 5 B RAR =, AR 2R RE S S T K A O LT
TR, BEWT T 5 SR AR S e 0 1E 04T, (8 € RME B2 B AR, 5 B i 6 A 18 F R ——Co, B kR AR
L P REIR, AERFEXAES H .8 AR 11 AP A R, MiAARAE XE C, M G [RIE &, ShB e
Hoh PR JRAE AL R R, 18 B Fh 4 9 s R AT BB RE L ), RIOGsR © 2 i T A AR A7 Xt
G AU I RE A A £, SR B R el . A AR X P AT LT R RH B AT A S il
PERON , AR E AP RREIR > AR, D BAMEE A E R B T A PR G, 70 G ISR B 72
SRR T LY AR R AR da A AR R U A MO R R R L X R AR 5 A R XA L, AR
PR PR RN AL 8 AAFTE A “ KT, — R m e A RSB K A RIS T AL R L
ARRAT X2 A KR B AR MO R T I B — e, ARRRN XI7E 3 N P e e e &
{2 U112 3 5 B 20 (PR S N TR € R €A = N =12 I a7 - R B W = LY VA
3.2 4 FOLIEFR LN R S CO, MR

T LCP 5 LSP F W T AE Y% 6 BE SR AR A BEK , — Mt LCP | LSP 4% ey /2 L) (1 Y 2 i S BH PR AR
JRZ AT AR . [FRE A, R AR AR IR Y > h IR > 5 AR Y L ARERSE D R AATE 4
AN R BEA S 1) LCP (LSP (A, (R, , oA LY SR i 15 BH MR A A . R BH AR AR R B A Y
Vo O BRAEEA AR B EAAREN V. IR D B ESRBH VAR A0S, TSP A R, &I
AN SR E, RO P A R Z A LR B D AN LCP R, A &, WA AT 57, % 556 A4 1 F fig
125 FERBA S v S AR H AL F LCP 2R, i AL T YU IR ELUAE TR s ik, 4 AN,
T XIE) LCP \LSP A, S R 5 fik, FE3H X 55 6 FRBE 08 0 14 B8 vy, A6 5596 PR B v LR s s 4 ), R R )5 1
T RIHLE P hE G BRRC A RN T S BN K 2Z 0], iyt 4 S A 1LSP,2 H 5 ARS8 HI A, &
TR, R WA 5O 0 R T RE ) R PR 2 T AR eAh, H R, W3 T A ik, BTN AR R 48 55 01620
BT Z Re IR T a Bk, T DL AR e AQY -t R LA B4 b %ot 55 56 14 1) FHTBE 3 LA B b WA A 1 1) 3 1 g
TP FRAE 4 AP EA R AQY , R U XX GAY A BE S i, 506 P A RS RO E T
FIRRCE , HA R PSR N SR RO BT . ABREE 2 A .5 AR 8 Y AQY & T vkt , Ut WA Bk A
X 3 AN A B A PR BE 035 R BE T FL R RE SR, SREREAR L B —E R B, T 2 ARk B Y Wk B RR
HA @ it , I — e e Ll WA A A B R B — 2 A KBRS B EENERER
AQY P ik, FWIHXF 55 6 R FHRE 1 5 25 , 7EART SRR M AR ol Jo i AR A2 T iR R
3.3 4 FpEEER P, H B EEZET A

P, URE B TR R R T SR, e — e R Lt T E R A PUE Y A SR, w4k
e P BRI 1 3 ) SRR I ML R B S R RO A R A Y TR A S L RS RA fof
(Schima superba ) WA T % B S0 57 T AR IR, RS A A fof 76 5 4 ] I AR B 28 901 A e 2 o P 3
Fheae T A FAE ARG IERE, MZEARDFIE o, DR AIRE 4 AR P, H A B{E A8 8 % & T AR
X, R D R AN AR B GG R HeA RN XI5, 78 F AR IR, BEl i Aot A L8 e 2 ik i
TR Z WP T, A AR R T IR B i o rh o AR S h . o ) H AR s R B8 ) & T b
TEEEG &P ZRT , T AN R BT ARl AR SEEA B0, ik T AR/ DN 5 T e A kg 5 6 o] P A i, B B, ) e
AR, ORI RAMERE D) SOCE /N TR E S R e A B TP AR L, A AR X 4 A
A P, BB EE R EENRT S AN RS, 76 R A PRI 7 1 0k 5 BH AR Bl 5 A R b e 4, (HA
BRI XX 55 G R P RE 73 T S R AA R b o Bt VR A R AT, JE T PN ' R 53 , T IO e A o 5 8 o A A
Vo520 T 1 2 5 ) MR RN XD B
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MUIERIBTFE AL A AL T R B B | A B A 2 L OO R 58 B0 1 17 A AR R 22 001, T
W) A AR A 2 S AR R SR LR 2 A A T BRUETRORF RE RS IR A 71, EA S e, B AN AL
iRy P, HBVRME 8 A dwrm, A BRAIT X 11 H fRemi o MBS AR 4 FHERSEFHIE G R KE ,8 H 2
PHAER if 2 FE A A 6 S VR T Bl 2 20, BN TRE R AR ] 8 A ot iG i A S, 11 A 2 ik
B AR AR AT KOG S VR Aol & 200, T E AT A 2 58 24 B A, IR DL IR SF A0 P Ri B, 0t
PR IR AR R, IR 4 FOEEE P, BB R (E TR AL A R i 8] 22 S BRR AR A B B AR T
FILRE RS R , IR R X MG A AR PR R I 22 53, A (A3 I THOR REE MM AT

B, By R FHAE R B, 75 56 IR T8 AL A AR 85 O BROBUER BE T 5, A R R DR 2 8 R i SUT R
AODLERH, BEE RO IR A AT AR K, B R MR T2 AR AR o el g RPN Aol | 7 A T ) i 40
TR T R 0 — B BONRHAL, FLAEAPHS 52 B R , K T RE IR HH IR R 2 4 R A R AR
TR B3 P 2B 4 AR AN XD PO IR B N A B 19 AQY RIAR X 4R 38 5 &, /A 740 R 55 6 I B 7, FE R
VR e ) AP BE B 0 Sk R AR R 2R R T R R A TR A ) D34
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