ISSN 1000-0933
CN 11-2031/Q

g

I
g
i
"1




LA AR

L XX
' 1) (SHENGTAI XUEBAO)
pemmEomes B 328 F13H 20125 7H (FAT)
H X

B G W R R AT E B R B T IR S AT R e eeeeeeee e

....................................................................................... £ R, E2 HEE & (3975)
HHFPFEARIR P M AENETEELARR oo ®OE FEH EEE (3987)
BT S UL R S B R 0 2 A AR ML F B I B FH I HE e Yl EA (3998)
BT e e A RV ALK ZALE T AR KT 270 VARRIREL A B ceneenniiiii

........................... e B BR X BEIR (4007)
N 5 F TR RARAL B A A F B S QAT e B BT K 1 (4017)
A G E IR BN A AT ARLER £ B #EH,F+E,E (4025)
KT RLRIMNANTAAHAES REBAE BRI A e T A& gER EAL.E (4034)
B AP B AR ARE AM A 692 Je o SARME o # B XU (4043)
Cd & Pb/Cd T & D& 4h Gk 2 b B8R 4B R A HARFR XIRM AN B K R oo

............................................................................................. w g’”gfy:]’)a 18 (4052)
RAARY K LI = Kp B S AR BACTE D AR LEH oo B RER ERE,E (4062)
3Tt EIEAR PR A B B B R T A AM A A rf e FER ¥ EAA,E (4071)
R LT AR R Bacillus megaterium C4 5F 135 7 HUBE AT AL Ao AR My BB AT I PR o vvvmvnmeensnnnnenenninns

....................................................................................... koM, TRAE,E % (4079)
B 2 R R TS R IR R R A SACF I B R AR Eé4H,E 4h, YA, % (4087)
el AR AP AR 5 AT I D D BB A e RAEM, REE, W78, % (4094)
ALK A RIEIB L 45 2 B A D A LIE BB F R oo xR AIER, KT (4103)
R B RIS BRI E R Pt B LS ABMEMBARRZ BN LA oo

....................................................................................... 5@%%@,?%3@,% H?Ei}i,% (4114)
RF =R F L Z AP T BT SEAG ) 2T vvveeeeeeeen B #® EE, EEE F (4123)
A TR GBS EN KRB RIZE ERFFHRIFMHE KEF AL BIE, % (4132)
#H L 5B 1961—2009 F A E AW KB B AT 2 T e e & & (4139)
FF AR E I T ARG AT A AR L vveernreneeeeeeeeen s WHEE FEH, F o, T (4146)
TR )R] E T S R PEBIF J0 e vvevvnnnneeeeeeeemes e e e e e e e e et Sadn kT B LD K (4154)
T B RIE R EE G H T A OGHLID £ Freeenreneneneneneeneneeeen BT BTG E,EH T, % (4160)
LT LR AR R B ] UG A AR By e BRE,ZWW, AN, % (4166)
NPT LR T B PR B 3 RSB 5K I AT BEAG BRI AF T e L E o OKGEANE,F (4173)
KT P E L G5 A G BT e v e e BImIY O E M mlj,% (4181)
AT ERAEAMRES R 521677 LR ERE S EAP AL LA e MER, K, LR E,F (4191)
4o R AT Z ek AR R ROS 6935 F AL & G L AACHRGAE AU cooeennnene g OB AT, WA K (4199)
J T B B A T B AP e eenereeeneenneaneeneeieeneeteneeeee e W=k, R, F (4207)
AR AT e ) R BT B Ao 3 A e 0 SRR R o AR B BT R,E (4215)
AEA I AN TR R P R A Fhdh o b %vh ATUTRA B RRARIF KA B - oeveneeenneiis

....................................................................................... kB, EFFM,KE T, (4228)
A TARSME ARG A DA B FADFA BT eveverereeeseee W A E (4236)
LT ARG P RES A% TR VAT T R IIE AR B BB A e

....................................................................................... Foo#L WL R, % (4246)
R ASE S
KRG &5 TAST IR AT H A AT LRI oo FoLH (4254)
ANABALSE &) LIEFY T BAER) BRI oo Golg REH,BRE,F (4261)
;ﬂ%ﬁ;ﬁg%%:}fﬂi:}%%ﬁ%ixlé P R AER, EES (4270)
HRE
B2y 7 F AP AT A A 0 L o eeeeerrrnnneeeererrriiineeeaaeaaaan = FF W, EEE,E (4278)
T LRI I 5 5 ARAE JF e eevveeemeeeemneee e e et e et EXE LT EL A KE % (4285)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 * 306 * zh * P = ¥70. 00 * 1510 * 37 % 2012-07

EEEEEEEEEEECEEE

HEBER: #IRKIE—7E K LR IERE T A= AR b A AR IR 37 B K AR T IH BT T R AN, TR (i v i
PR T HEE L XRCARK AR 1, BARWEC 2L TRA HETIREARE TR U2
%ﬁ%ﬂﬂ%’@ﬂ@%E‘J7J<63\54T_\E$I‘Eﬂ!7‘£ﬁﬂﬁ‘iﬁ?ﬁi A2 K AR BE TR T8 A T, AR K U AR AR B 2R

EBZ#O
HERME. FahEIE dbmthll K2 E-mail: cites. chenjw@ 163. com



5532 B 13 W) S = & il Vol. 32, No. 13
2012 47 H ACTA ECOLOGICA SINICA Jul. ,2012

DOI: 10.5846/stxb201105250697

LR JYARE, SR, 25008, XU DK, SR B A1 Mk AL 45 947 B Al 72 v i Dl 4 1 O O 4 AR AR 0 0 R A, A 35931, 2012,32.(13)
4114-4122.

PuXZ, Yin CY, Zhou X B, Li N, Liu Q. Changes in photosynthetic properties, ultrastructure and root vigor of Dendrobium candidum tissue culture
seedlings during transplantation. Acta Ecologica Sinica,2012,32(13) :4114-4122.

REAAEARRRIIEEERN RXEEHE.
BREHMRREZETANTN

1,2 1 o3 . x 1,

e FARE AR, E o ox RDT

(1. W EPBERHESE BRI, AR 61004152, FEBFEEEHFSCERE, LAt 100049
3. pu)i BT BpkL R LR 623100)

FE 9T T B A 8 Dendrobium candicum Wall. ex Lindl. ) ZH5 S 7ER AR L (BB W RS M) AP, B4 0.1 2 4d T
20d ( EREA IR ) I R G A RRIES AL M SR R IR S SR AR IS O G B R i RIAMERE S R ORISR IR
JE R 1 462 BURRAE A AR Ak, LA TR BH R e A A B B ZE RS AR Ok B rh R A 3 I PR Ak . S SR 4 A R T ZE RS AR
Pt B b e LT RCR R AR AR A PS T4 B KOG AR F 38R R UL A 7 1 1 R 3 e R AR I Ak
TR FORWTTH R T 20d B 38 SRR 5 ISP H R A5 R b 1Y F B ZERS AR 20d i 0 3 AR . 9Pk A bt Bt B LA 1
SRR (AR HE 20d B L 1A Py S Wy R A il AR RS, J2 S5 A BT 58 8 ELA o AR R 096 1 0 TR0 i g 1 1 2 E
A 20d B G R, kE AL RS RS AR I R b vt A R B RS R R R TG IR R A T A N R AR A B
RO R A AEAS , A1 fRH R O SRR W AR DA REOE G IR 3 R R MBOK 43 %43 e ) SAeist 58 1 #R ]
Wi, BB AR 20d IRHALRE T E 58 4l K RS

SRR R A U WM DB A e RIS RRTE T IHRRIL R R

Changes in photosynthetic properties, ultrastructure and root vigor of

Dendrobium candidum tissue culture seedlings during transplantation
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Abstract; Dendrobium candidum is one of the most valuable varieties in Dendrobium family, its wild resource has becoming
extinct for slow growth, large market demand as well as excessive pick and destroyed habitat by human activities, and thus
it is recommended to be one of the endangered medicinal plants under the national protection. In order to protect wild D.
candidum resource and to carry out large-scale plantations, the relative researches were conducted from the 1970s. Owing to
its high demand of growth environment, the survival rates of D. candidum tissue culture seedlings was very low after
transplant to field. Therefore one of the key problems is to complete the transplant acclimation of the tissue culture seedlings
and increase its survival rates. It is well known that the survival of seedlings depended on its carbon assimilation, root

activity of absorbing water and nutrient, as well as the environmental stress tolerance. In this study, to explore the
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adaptation changes of D. candidum tissue culture seedlings to field environment, we investigated changes in photosynthesis
parameters, chlorophyll fluorescence characteristics, ultrastructure, photosynthetic pigment and soluble sugar in leaves, as
well as root vigor and nitrate reductase activity of D. candidum tissue culture seedlings in the course of transplant
acclimation, including 0 day, 1 day, 2 days, 4 days and 20 days (had survived) after transplant. The results showed that
the photosynthetic quantum yields, the maximum photosynthetic rate, carboxylation efficiency and dark respiratory rate
gradually increased, the photosynthetic quantum yields, the maximum photosynthetic rate, carboxylation efficiency reached
the maximum at 20 days after transplant among them, yet dark respiratory rate significantly reduced at 20 days after
transplant. The general trend of the maximal photochemical efficiency of photosystem II and apparent photosynthetic
electron transport rate gradually increased in the whole course of transplanting, and their value reached the maximum at 20
days after transplant. There was no significant difference in content of chlorophyll a, the carotenoid content and the
solubility sugar content, but content of chlorophyll b reduced significantly when 20 days post-transtplant, the carotenoid
content and the solubility sugar content also showed an ascending tendency. On the other hand, internal structure of
chloroplasts damaged distinctly in the process of transplant as the shape of chloroplast, lamellar structure and amount of
photosynthate had obvious abnormal changes. Moreover, there were many mitochondrias emerging around the chloroplast.
However, chloroplast gradually matured, the starch particles and plastoglobulis became big, lamellar structure were
complete, clear and orderly at 20 days after transplant. Obviously, the study also stated clearly root vigor and nitrate
reductase (NR) activities increased significantly after transplant 20 days. Photosynthetic properties, ultrastructure and root
vigor of D. candidum tissue culture seedlings during transplantation have a certain change. Facing new environment, D.
candidum tissue culture seedlings improved their photosynthetic capacity to the greatest degree in the process of adapting
energetically to the external environment. With the extension of time, the photosynthetic efficiency increased obviously and
the leaves accumulated a great quantity of photosynthesis product, and the capacity of roots absorbing water and nutrients,
the adversity tolerance also increased significantly. Our results demonstrated that D. candidum tissue culture seedlings have
fully adapt to the field environment when 20 days post-transtplant. This study clarified the physiological base of survival

after transplant, and would give strong theories for the scale and efficiency artificial cultivation of D. candidum.

Key Words: Dendrobium candidum; tube seedlings; acclimation; photosynthetic properties; ultrastructure; root vigor;

nitrate reductase
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BB RIS R (0 K) 55 1K 52 K5 4 KA 20 K (B ARG ) MRk K A iRkl
1.2 ARMIEDCARHIESE I E

2010 4£ 8 H 19 H ,ME WA A 9.00—18 .00, MAEER B A bk v BOR [RI B Ak 15 [B] A 2 i 4% 5 4%,
PRIEFE 6 2 R IT MR REM AR E A ME 5 Ik, R Li-6400 FE#5 RO A (Li-Cor, USA) AT
I 05 2 YR 28—30 °C, AHRHRE 36% —55% . SR 22 9 I 2 2% Gomes 251 1l 07 v:
CO, YEEFEHITE 400 wmol/mol , £ TS IR HIESE  FEAM PRIA F 58 2 B FT4E T, H 6400-02B LED SGIEH O
HHBERS (PAR) M 1400 pmol - m ™™ FFURZ A FEAL , YK A 1200 ,1000 ,800 ,600 ,400 ,300,200 ,150 ,100 .50

PAR

A0 wmol-m™s™, FHEXP A P ={P, [1 —e .1} — R, BACmN ihek 158Kt i 3R (P, ;
FEJESR N 0—200 wmol - m s~ YU IR N E LR BT 5 R TR (AQY) FIREIEIHE K (R,) .

CO, M {225 % Herrick Fil Thomas'”' B 752 , ] 6400-02B LED YEIEHK: PAR 4EHF7E 800 wmol -m ™
s H €O, ARG CO, MK YK A 400,300,200 150,100 .50 ,400 ,600 ,800 ., 1000 A1 1200 wmol/mol,
T CO, WJE K 0—200 pwmol/mol i FEl IR B3 AR ILBCR (CE)
1.3 At R O SEm e

HERHESENE5EZ )5, PAM-2100 (WALZ , 5] ) I 2 A1 [0 i F A 2 22 986 S 40, I e wip
F I N 2R D2 /N AR HA IR DG (F) ) | I RPOG(F,,) (PSR IOGIRR (F,/F,) K PS T S2BrotAk
SRR (Yield)= (F,'-F) / F, FWEAHBTLIEHE(ETR) = YieldxPARX0. 5%0. 84, M4 RIESEL
W52 J5 , M4 White F1 Critchley™ (4 7 2300 22 [F]—REAR T A A9 ETR Bl PAR 2B f6 A9 Pes e 7 th£8, PAR %
&7 0.,100,200 ,300 400 600 800 . 1000 ,1200 ,1400 1600 pmol -m™>s™"  FFEEEEFFLE 10 s, MEHE 5K,
RO A,
1.4 AR R B g

FAANEREN T] 44 K A b F 80 A /N2S 1 mmx2 mm ZNER A S 2. 5% 1% B (35 T /N T k7
R E ;3 h J5 A pH AER 7.2 BISRhBEE T 3 WK, AR 10 min, FEA 1. 0% PUSEALER)S 658 s FEA AR B )5 1.5 h
PR REVE 3 UK, UK 15 ming HNEIHEST RFUBLK , BFUK 45 min; 7626 B B BOR BB BEA 1/5 1Y
VIR, FEELA 1/5 BUBRER NG 3235 2 h;Epon812 AU 72 h X4 BAE S E AT B | (40 21 32 85 1 ok s Al
Leica EM UCT7 #8340 H AL B B4 SUE 1—2 wm FI2EH R 4 2% SRR WA S K 6% AP R e (4
£ H 37 H-6001V U3 5 H - b fe5e T OUES 4 ie
1.5 AMECE RS AT S 8 R R IE )RR R S T I

SR b R DU A IS 1 2 K SR AN [R) RS AR BsF 1) 40 1 A [R) 382 9 i FH oK 8y [l S 30 2, b4 38 1 i 5
Inskeep H Bloom ™! B 77 ¥ A8 s 8 8 N Z & B IE S R Wellburn ' 1 77 B2 10022 5 1 F Al I 1 B8 2 B 2R
Renaut 55" 7 022 s #8906 7 2R I TTC 31 10 52 5 A T 340 DB I 0% 1 2 BRI A R RN A 5 7 1) ak
o B TIRIEAEA TR, RIS T #4k 0d AR 20d B4 AT PERE o AR 205 77 RS 98 0 D5l 1 Pk
1.6 it

BRG] SPSS13. 0 GEit 43 Hr B 4t BT A5 8045 #5417 One-Way ANOVA J5 2253 H7 , AN [l 2k F-F
PPH R AR FH AR 1 0B B 25 i A TR 50, DR i 17 il & 38 1 sigmaplot F AR AUE .
2 GRE5HSH
2.1 BARASIEIT ] 2k B A MRHA B B i e B RRAIE

1 alA BRI B AQY 1 CE AR fb S R 22 Y 0 iy R 35, RS A B i B 8 35 T R O ik Bl ek,
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IEC A BE B R . AR B IR PR A kG R, AW, ol GE 2 B AR WAk i B2 v 4 v i
R, B FERE SR AT GG P LAIE NOHT IR EE  (H A4k 20d 1 R, 2R T 4d FIME, BARH BG4 B &
WENCHIES , PR B A7),

F1 BREARNMEBGEARAZEETRRASEFUE BFRER FRELGERMBURENTL
Table 1 The changes of the photosynthetic quantum yields (AQY), dark respiration (R;), the maximum photosynthetic rate (P ) and

rrrrr

carboxylation efficiency (CE) of the Dendrobium candidum tissue culture seedlings leaves after transplant

BAHRFEH FMIE TR AQY WV R, BRI P,y PR CE
Days after transplant / (mol/mol) / (pmol-m™2-s7") / (pmol-m™2-s7") / (mol/mol)

0 0.011 = 0.003 ¢ 0.33 £0.15 3.27 £0.21 0.029 = 0.004

1 0.018 + 0.003 ¢ 0.89 +0.09 2.13 £0.10 0.016 = 0.005

2 0.013 £ 0.003 ¢ 0.87 £0.18 2.37 £0.20 0.011 = 0.003

4 0.031 + 0.004 b 1.28 £ 0.14 2.59 £0.15 0.059 = 0.004

JETE Life 0.039 +0.003 a 1.10 £ 0. 11 3.05 £0.18 0.068 = 0.005

Bl LIPS B b 25 3R 7] — SR Rl BE Sy 22 5 .35 (P < 0..05)

2.2 FEARASIEIS )0 2k K A MRt B v i B kO S B e o 42
2.2.1 MAEMSERIOCSE

HIE L aH, F/F, FETR BRI RE b 3 &k A TS R RE B A8 4k, (0 SR 2 B A S IF TR
20d AR B AR, X BEWIERS R UL B v ik e ST AL 0% fi AL AR R 2 g ek, PS T SO 0 9 g Bt 4 AR
FRWHR e OB RO A RE T 4R

90 r

0.82 a
ab : %S0T ab
% O8If ab gl -
B 080f B2 ol
ﬁ"n b b "‘ﬂ ‘E b b
& 079G L E 82t
85 g
3 # g 80
E =078 + o 2
R Br
= 077} = S
% BH 76t
076 | 74 L
0.75 L L L L J 72 L L L L J
0 1 2 4 20 0 1 2 4 20
F 4% E] Days after transplant/d F& I} E] Days after transplant/d

1 BHRAERES%EAFAEET SRR ELSBHEN

Fig. 1 The changes of chlorophyll fluorescent parameters of the Dendrobium candidum tissue culture seedlings leaves after transplant

2.2.2 MR MGRETOG- R 2 i AR 1

F 2 AT UL B AN TR ) F) A ARl BT ETR-PAR W7 i 4 B bl B AR — 8, (OB T, AN RS Akt
B2k B2 4 kst HE P B ETR JEIH S22 5% ETR 5 PAR S 248PEC & H 200 T 400 wmol -m™s7" J5 , B
SEERIE I, ETR #5200 A, A R R Ak it 6] B9 20 B ETR AL EHR 54558 5 2 1000 wmol -m s~ Bk EHEAU A
AL AR BE A R SO BE A 3G T 2 I AR A H . Y PAR Miid 100 wmol-m™s™' J5 , AH[F] PAR FEEAR
20d B ETR ¥ TR AL E R E A, DIt B b 4% 20d B ETR 10F1 s &, Ul B LR 2k 2
FRH T B DE A L AL RE ) ANBTOC I RE ) 5ok
2.3 BARASIEIT ) Ak B A SRR 85 T o R A

Bt 5 % Ak s ] P B 2k B2 MR i I e I S (AT R R R 1 0, IR SRR T e B A R,
HAS Rk 20d B ISR AT AR SR ARG | I BS) I 2o A 5 0 200 A B — 1 P~ L, T 1 e S 89— T, 0N A R T4
MHEF TR MRS e (B 3EL E2) , Bdk 1d Al 2d 2RI R 24544 o 52 8 PR 5T 1 5% 1 HH B i 7 24 1 A
PG | JERPRLAg Ak /MAAR /b AR/IN(E 3B1 B2 .C1.C2) ,Fo4k 4d WFIS A K E (8 3D1.D2) , B4k 20d B H
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JEEEHATTUT SERE B Y SER RO A G Sk MA KR 22 | 200 ¢

BV (B 361 52) . BB AR K i 1s0f Tavod
SRR PRI AL RAA T RA I ' S
JFA L A BRSNS Bk B [ -
B 2 4 2 5L 10 7 ST 2Rt 3 (P15 5 o
3B1.B2.C1.,C2) , it B 1 At A 47 308 2k 448 i 2 s 4 5 i ;gg 80T
KA A I S AL ER B T T ﬁﬁﬁj
2.4 BACRRMBIIRE GMARET e ek
AT A 0

0 200 400 600 800 1000 1200 1400 1600 1800

3R 2 AT B AR Rk B A kit 456 A R Yo ARG PAR/ (umol-m 1)
PR AP, T o MRBID bR A 1 2 B AE Rk R A A A S I AR R O S e L 2%
B R T8 5 25 M, TN b AR M
TEIEEAL 20d B AL, XA FERS A YA Fig. 2 The changes of chlorophyll fluorescent light response
FErp AR S RE A KA ARk (B G RE J15  curve of the Dendrobium candidum tissue culture seedlings leaves
BT RZMR A R W D B K SRR G, 2 AR Ay %) after transplant
SR —FIAEZSTE N . T8, BR B AT AR e AR A Ak
R R R A R AR AR, BN 0. 51 meg/g B 0.59 mg/g fiEH (6 3) {HAZAR 20d FHIGA
FhE, AN IO AE FRAL T 2 R BTI LA T A R A Y RE

B3 BERAENBKEAMAEENFEBREY
Fig. 3 The change of ultrastructure in Dendrobium candidum tissue culture seedlings leaves after transplant
A AR 0d; B B 1d;C B4k 2d; D B Ak 4d; E. B4k 20d; Chl MHER{AR; M. ZRAifh; G SRIREIEIR; sg. JTEMIHRL; os: BEHRIBURL ; chM . if-4%
PRI ; TH . HE e 1A
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K2 BHIRNEKEAMEAZREMHRAHNLEERESE

Table 2 Effects of transplanting time on the photosynthesis pigments content in Dendrobium candidum tissue culture seedlings leaves

B K Ed 4¢3 a Chla 42 b Chlb 4325 a+b Chla+b HHEE N Car
Days after transplant /(mg/g BT ) /(mg/g BETE) /(mg/g BETE) /(mg/g fF )
0 0.39 +0.00 a 0.42 £0.03 a 0.81 £0.02 a 0.02 £0.01 a

4 0.39 +0.02 a 0.33 = 0.04ab 0.72 +0.04 ab 0.03 £0.02 a

20 0.39 +0.01 a 0.28 £0.03 b 0.69 +0.04 b 0.04 £0.01 a

Bl P BB bk 22 310K 5 [ — 5N R o 22 57 .35 (P<0.05)

2.5 FARAS [ IA] 40 B A R 1 1 KR 2R 35 o R TR o JE e e

e 3 AT, 4 B A SR S5 AR R U6 I AERE R Od Bk 37,19 peTTC -7 £ 5 -h™" {H 20d J5 R R TG ) i
FHFE 185 75.55 neTTC-g ™" fEd -h™', MRS S sl T AR R ARIGE A7, H (6 B i 3 s 3B % A A
R o AT LI B AT AL RS 1 RS IR B ok L B BB , AR AR 1 RIS RE 7 o 25 e i, ok (e ik
Mo B EAIE B, RS R B S R QI R P B SR, SIS R A A A S AR R TE I ARL, FERE AR 0 K
A4, J 4. 88 pgN-g ' 5 -h™' ,20d J5 B & T+, M 6.25 wgN-g "B -h ™' (2 3) , UL A fpkah i &
BARINML)S , % R Bl R RN RARRE 1A T 3 B4R i, R I Il 02 1 T AR 9 A 6 1 BRI R B
IR

#3 BHRERE R AR AEET RS BRI 5 RS RE R A

Table 3 Effects of transplanting time on the soluble sugar content in leaves, activity and NR activity in roots of Dendrobium candidum tissue

culture seedlings

Bk d AL S LEEICPI| i P 30 D G
. ‘ The content of soluble sugar Root vigor Nitrate reductase (NR) activities
Days after transplant . e 1 g 11
/(mg/g ) /(pgTTC g™ fifF -h™') /(pgN-g  fifH -h™')
0 0.51 £0.07 b 37.19 £2.93 b 4.88+0.20 b
4 — — _
20 0.59 £0.03 b 75.55 £ 6.16 a 6.25 £0.20 a

Bl LIS B AR 2230 ; [R— SR ) PR 22 57 B3 (P < 0..05)

3 i

KIHFESHEAE YT A E AR, & G E R P IR EZ AR 1, e i ih 22 PR L RE IR aI T
A BRSO AR O R SR fE—E &M, P, KBTI B BB LE AR, A
LT U B AR TR AU RE K P, RIS X5 AQY Al CE AYZRfL#a AL, Ui B ZE YAkt A v, 2k B2
A kel B S SRR AT CO, MR FIRCRRIE M B AL G aE 1. W 4h, AR EIE AQY I CE W& & T
A 0 KOYMEL, ULEHTZEFF I B K IR b A MRk v e 8 232 31 7 43 R A A 5 2 DG RE RN €O, , DB A%
FERSHR T 5 WA S . R, IR E A G RS T IR R | 5t B i A B A G, ARBFgE b Bl
HRARE T IR R, AW T, U BHFE RS AR DAl R v 18 A B P40 7 T 1, 3 2 40 e 7 A5 1
M, HEGEE R, WEM TR 4 RETAGME, X R ARG 5 40 i Ak oK AR R 2006 7k
TR RN

F/F, & PSR IICE T8, /& PS I HOEERIF T 6 & 72058 ETR [ T SEFReam &4 T
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