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HE

KFFE 2 HE UV EE /K ST (Kandelia obovata Sheue, Liu & Yong) 14 JG1E (Rhizophora
stylosa, Griffith) 7£10E240%. B & B /K R B 1% HEE | 7 RASSCHBIEE G 28 L 28 SRETH
HAETERFHE - S RBUREIINEEKEFLEFE R 2R IR E 22 - SCIRWIHARY30 776
N EERERFLFREE) » RFLEEINME - B BRI 58 & DIEVSBUR 2R -
W #3082 - LA FREREA ZME I - W Z e 20 ABCVHEUR £ BUMBUELEING 2
HREZNXEGIEREER B TR - 2REES LRI E R E FHEE > SRREUREIIEEK
FEFHIESCIRT B RE B L iy A BB ET 5 0N K E A KR T BB EE s - B
RE R/ B 12 SR AT Y B (D1 B2 42 1S (qQE+qT)/NPQEL(E » BRI KEEH H 2 EE Z R - BUR
TKEFTE40%0 IS T REEE R /KRS - BT IREARE ST » R E R B FER SR &K
HE S ORFEEH] o MALEEIE40%0 BIFE N RAENF » Mm@ /K028 K - SEE1EHERADEE
BEUMBCREREARR - i Z e E ABUSHEL R TR HABE Z RIS » BURELEE
AiF40%o = BEFE R I -

A - BEGRFREOL ~ RERSHR ~ IR RERIHAL ~ el K -

Abstract

Kandelia obovata and Rhizophora stylosa were used as study materials in this study. The gas
exchange and chlorophyll fluorescence parameters were measured under salinity (10%o and
40%0) and flooding treatments to explore the photosynthetic characteristics. The results show
that the photosynthesis rate of the Kandelia obovata varied with the duration of irradiation.
During the initial 30 minutes of irradiation, the photosynthetic rate was almost not activated, and
the stomatal conductance was also low. The energy absorbed by its leaves during this period is
processed mainly through heat dissipation. After 30 minutes of irradiation, the photosynthetic
rate gradually increased, but most of absorbed energy was still dissipated through heat. This
phenomenon suggests that Kandelia obovata adjusts the physiological behavior in response to
the dynamic changes of the irradiation. In response to flooding, K. obovate develops positive
energy utilization and photoprotection patterns. Kandelia obovata is more suitable for growing
in environment with intermittent flooding. Rhizophora stylosa cultured at 40%o of salinity under
flooding or no flooding treatments had low photosynthetic rate, low photochemical quenching

and the energy absorbed was dissipated mainly through heat. Severe photoinhibiton was also
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found in Rhizophora stylosa cultured at 40%o of salinity. The results suggest that R. stylosa is not

resistant to flooding under 40%o of salinity.

Key words: chlorophyll fluorescence, gas exchange, non-photochemical quenching,

photoinhibition, flooding.
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S PR 2 B T RE R AR T 2 T 2 B AT At
MRV EFIYTE4H Y (Bompy et al., 2014) o

AR B ERE TN EZRFEER
HENRE NeEEYRgeErat
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WHVH REE S ESRIEREHED SR
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B UR R o (EAE R RE EAE R ZPSIIK
FEFULETIEER - PRI OREP SIS JE o003 7
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1996 ; Gilmore, 1997 : Taiz and Zeiger,
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2002) - IDemmig-Adams=(1989) A &t ¥+
KE[fH(Rhizophora mangle) %5 T 10%Ed
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F} (Rhizophoraceae) HY (Kandelia obovata
Sheue, Liu & Yong) (PA T EfE/KE) 714
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R BRE4IRES - sEBEIEE Y » A
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IFHETR (electron transport rate) 7}
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AR H S T B & - RoR4L
BIMRIEFF WK ERVBRDLEE - Tk
@7 F)SEHI#] (photoinhibition) (Attiwill
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JE L R Y AR -
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Y E800 umol photon m? sHE 90 minFH %
Hi# E30 minfg » Fv/Fm& T [FE &
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F1. JKEF (Kandelia obovata) B4 JG1& (Rhizophora stylosa) B ARTE 10E240% B8 fE I T ~ TR
77K (no flooding) BiLj& /KR HH (flooding) 7% » {EHEYE800 umol photon m” s 30£190 minf% - J5
FEER 3 (Pn, umol CO, m”s ™) BIEFLEE (GS, mmol H,O m”s ) 7 Fh#k -

Table 1. Net photosynthesis rate (Pn) and stomatal conductance (GS) of leaves of Kandelia obovata and

Rhizophora stylosa seedlings, subjected to no flooding and flooding treatment at 10%o and 40%o

salinity, measured at PPFD of 800 umol photon m” s™ after 30 and 90 minutes of irradiation.

Treatment
Kandelia obovata no flooding flooding

Pn in 30 min for 10%o 0.2240.05%" 1.83+0.25°%
Pn in 90 min for 10%o 8.23+0.47° 11.14+0.79**
Pn in 30 min for 40%o 0.84+0.12¢ 1.07+0.424
Pn in 90 min for 40%o 6.50+0.49° 7.75+1.48*
GS in 30 min for 10%o 13.58+0.72¢ 18.99+2.11¢*
GS in 90 min for 10%o 84.27+5.28% 82.03+6.03°
GS in 30 min for 40%o 12.76+1.57° 23.36+4.22°*
GS in 90 min for 40%o 45.37+2.78" 64.82+11.28"*

Treatment
Rhizophora stylosa no flooding flooding
Pn in 30 min for 10%o 0.07+0.09° 0.26+0.17°
Pn in 90 min for 10%o 3.41+0.212 2.67+0.48°*
Pn in 30 min for 40%o 0.60£0.43¢ -0.13+0.02*
Pn in 90 min for 40%o 2.8440.46° -0.12:£0.04*
GS in 30 min for 10%o 11.1249.87¢ 16.14+3.59°
GS in 90 min for 10%o 43.66+6.77° 50.10+4.70°
GS in 30 min for 40%o 14.19+2.97¢ 2.13+2.014%
GS in 90 min for 40%o 28.33+5.90° 2.98+2.20°*

* Ry AR B - BR RN Ry (5] B S B B ) ALS DY A i B 72 5 (p<0.05) » K 5 oRiE K (no
flooding) #1/& /K (flooding) T E EFFHE 7= 5 (p<0.05) o+ =SE-n=5-
* Different letters indicate significant differences in the LSD analyses between treatments at

different salinity and time (P < 0.05).

% Significant differences in T-tests between no flooding and flooding treatments (p <0.05); + =

SE;n=25.
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Kandelia obovata Rhizophora stylosa
A @ 40 /g0 no flooding R?=0.5151%*** B
~ 0-30mintues [ O 40 flooding R?=0.4902** 0-30mintues
@ 10 900 o flooding R?=0.1256
B | & 10 g0 flooding R2=0.0673

Photosynthesis rate (z mol CO, m™2 s71)

il 1.

ETR (x mol photo m2 s71)

ERzE BT RE/KER (no flooding) BLj&E /KEEHE (flooding)
photon m™s™ J:IH90 minf% 2 T FHIEH R (ETR) B AER R 2Rtk - A ~ BRIE

30 minNEFITHEZACHERE (n=30) © C~ DRIRE30-90 minfg2)y## 7 &L #kE(n

**IRp < 0.01 o ****3273p < 0.0001 -

Fig. 1.

B @ 40 /g0 no flooding R?=0.0717 |
O 40 gygp flooding R?=0.3258"*
i B 10 g0 o flooding R2=5.03E-05
' 8 0 0r0o flooding R2=o.?zog-* |
@ 40 /0 no flooding R?=0.73717*** c .
O 0anoteosns oo 30-90mintues 30-90mintues
W 10 g/gg no flooding R?=0.9370*+*
0 10 gj0p flooding R?=0.9585"***
off
| 40 g0 N0 flooding R?=0.8695**
40 5, flooding R%=0.0730
= 10 4100 N0 flooding R%=0.9550****
10 00 flooding R2=0.8251 %+
1 | | | I
0 20 40 60 0 20 " .

KEZEF (Kandelia obovate, A, C) B4 /& (Rhizophora stylosa, B, D) i /RK{F 108140 %053

1E1& 7Y =800 ymol

30) -

The relationship between ETR and photosynthesis rate of Kandelia obovata (A, C) and

Rhizophora stylosa (B, D) seedlings, cultivated at 10%o and 40%o salinity for no flooding

and 1 week after flooding , measured at irradiation of 800 xmol photon m™s™ for 0-30
minutes (A, B) and 30-90 minutes (C, D). n=30, **p <0.01, ****p <(0.0001.
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A B

40 ., no flooding 10 4, NO flooding

o
~

40 /4 flooding 10,4, flooding

Ratio of energy absorption

g
o)}

o
~

o
[N

o
o

0 20 40 60 80 O 20 40 60 80
Time (0-90 min)

2. /KZE{F (Kandelia obovate) H/REE1 0814 0% 58 [ 525 1% » (TR /KEE (no flooding)
Bl KR H (flooding) 1#87% » FAPPFD = 800 umol photon m” s'Y¢:HE0-90 min” fE& 47
Fog{b - P OCAEEHAUE R URE EHIELA) ~ D FUHBUERUEE ZEEP)) - B (GBZAE
BAERURE R Z L) cn=5 -

Fig. 2. Changes in fractions of the absorbed energy distribution during 0- 90 min of light
illumination, P (photochemical quenching), D (thermal quenching accounted for the
proportion of absorbed energy) and E (excessive energy), on leaves of Kandelia obovate
seedlings, cultivated at 10%o and 40%o salinity under no flooding and 1 week of flooding

treatments. n=15.
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A
40 g/o0 no flooding 10 /00 no flooding

°
~

40 0/00 flooding 10 0/00 rooding

Ratio of energy absorption

o
~

o
[N

o
o

0 20 40 60 80 0 20 40 60 80
Time (0-90 min)

[R3. 41618 (Rhizophora stylosa) i /REE10E140%EE E B2 & 1% » TR E/KEHE (no flooding)
1% /KR HE (flooding) 1387 » FAPPFD = 800 umol photon m” s Y¢:H20-90 min” fE& 47
Fogqt - P Oe{bELMBUS R U AE ERILES)) ~ D GUBBUS R URER ZEEP]) ~ E (B AE
BAERURE R Z L) cn=5 -

Fig. 3. Changes in fractions of the absorbed energy distribution during 0- 90 min of light
illumination, P (photochemical quenching), D (thermal quenching accounted for the
proportion of absorbed energy) and E (excessive energy), on leaves of Rhizophora
stylosa seedlings, cultivated at 10%o and 40%o salinity under no flooding and 1 week of

flooding treatments. n=5.
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WEFv/FmE NFEE£0.73+£0.01 8
0.63+£0.01 » I RIEL0% B E R H /K E T
PRI FE e AR K E K 5 [El4B > ALIE1E K&
K#H B &K FEREAFIFv/Fmayr Bl By
0.73£0.009E10.74+0.02 » B 4L /BMEE =
HEHIRET ORISR E > ER
eHEEEER > HFv/FmE NMEE
0.60+0.03£10.60+0.03 » 7K 5 3 EHN A ER
52 0 110 %088 82 iz FR A B U A& F v/Fm [N i
/N > HER &K &R ZER K - 1
HEKEFBRIADGERIER = EERE
B W R B A8 - Bk
LY 800 umol photon m™ s ' HE 1% i 2 45
90 minfF - B ZE 4 B % fll &l 3 &
(p<0.05) -

R BT AR LEEHINPQS
B WRBEYOLE RSO IRERT - B8
HBCE TN R E AR EFE E - EiR
R AZEDEGE o FFNALE R
NPQA ={E4HRE 73 » 73 IS FsqE (S HERF
fi]1-2 min) ~ qT (5 JERF[E]5—10 min) ~ qI (FZ
JERFEI60 min) o qE{E A s UG fratE 1 il
A758 - qE/NPQUEAE AT/ K P e (R FE A
(E&KX%E - 2019)  KHFR#E—F K
(qQE+qT)/NPQTE K e bR HIFEEE - HiZe2m]
A E K E Y S R R AR e K R B
WF o AR R B 1% S A Y EE B B EE S
(QE+qT)/NPQLLMH » BIREKE ZHEZE
B BN K AT AR R E = B R KR
5o B HEACRENRE S MALEE
> SHEZEKEEEHAEEEELA
[l 52 28 (15 4 /KR B A 82 S HY SE AT I R
B - FEh0 ELDEE & F AERE (E1B -

D) H AN M 7 7K ER BT -

Ky BH IR O 0 A B O O B BV RBE R 0 KF
(QE+qT)/NPQEL 5 81 18 5% 1% Ff i 1A 7 e 1%
HICHNHRIE BT oo B > AIEESSEE » N im
KEFRALGHE - SEKEHNE - &
(QE+qT)/NP QUL E B g A (=118 1% 75 52 L4l
il bk Bl B 2 B E & R AV R MR R
(p<0.0001) » B R(QE+qT)FT{ENP QL i fik
K AR PRSI EL B o TR R B EHAE
R RERFEHIPEALEERAIEE J1sE
JE R 25 YL IR EE B ot 2 e IREERE T
B EEHHEAKE > KEF40% (m= -
129.67 » m=-131.61) #510%0Ea [ FE # (m= -
113.59 ~ m=-115.17) AL IRERE

= B K (m=-131.61) BURE K#E (m=
-129.67) HEIFHI N IReERE T > MAL/EIER]
F10%0 (m=-133.20 ~ m=-123.36) #540%oEd
FEREIE (m=-105.31 ~ m=-107.21) E4FHY¢
IReERE 1T > RAEKEFREKE TR ERN
IReEREST -

st

—  NFE G IF R R E

— AR > HEY) & E R Z Bk E E 2
TEAOCRFEE - MEYCEIFANAFEE
FittgEE ARG MARRAE (Wong
et al., 2012) » SOAERH R MK T K& E#
o FEREEFEEREELERAEE > M
EOLE MBI - K EFHNFEER
TR REESREME (Allen &
Pearcy, 2000; Wong et al., 2012) » 1t &H
B WIAAMEEE - R Rt & 1F B i R 58
EALFR - WY 8 KR CO,[E & A
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0.8 -

0.6

04

0.2

0.0
before illumination dark adaptation

w4, /KZE{F (Kandelia obovate, A) B4 JG1& (Rhizophora stylosa, B) B /R &8 1 0EH40%0 5 & B &
& > HETTRAKEEH (no flooding) BL&/KEEH (flooding) 1#H1& - RIZLAT (before
illumination) &z A ¥¢&800 umol photon m™ s 90min{s FEHSHA B E30min% (after
illumination) » Fv/FmZ EE# - n=5 o *FRRBCHIR ZEF|Tha E B E £ R (p<0.05) -
Fig. 4. Fv / Fm ratio of Kandelia obovate (A) and Rhizophora stylosa (B) seedling cultivated in
10%0 and 40%o salinity under no flooding and 1 weak of flooding treatments. Leaves were
measured before illumination and after illumination at 800 pmol photon m” s™ for 90
minutes and then dark adapted for 30 minutes. n = 5, * Significant differences using T-

tests for comparisons between-before illumination and after illumination (p <0.05).
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2. /KZE(F (Kandelia obovata)

T2 EDEHIEIEE (%) ~ g

HAL] & (Rhizophora stylosa) N E40%EEE R T EI TR 7K (no
flooding) i@ /K& (flooding) » AHE%800 umol photon m” s 90min ~ FERFHEE30 minf%

+ BilqE/NPQ (ratio) 2 FLi -

Table 2. Kandelia obovata and Rhizophora stylosa were subjected to no flooding and flooding treatments

at 10%o and 40%o salinity, and comparison of photoinhibition (%), qE and qE/NPQ (ratio)

measured after 90 minutes of 800 ymol photon m” s’

irradiation and dark adapted for 30

minutes
Species salinity photoinhibition (%) qE qE/NPQ (ratio)
no N
6.15+0.73¢ 3.48 +0.26° 0.94+0.01°
10%o flooding
flooding 12.67 £ 0.98"* 2.75+0.17°* 0.85+0.01¢
Kandelia obovata
no
20.07 £5.81° 4.19 +0.58° 0.83 + 0.03¢
40%o flooding
flooding 12.55 + 4.04° 4.52 +0.80° 0.89 + 0.04"*
no
10.35 + 0.66¢ 3.97+0.13* 0.90 +0.01*
10%o flooding
flooding 13.47 + 1.72¢* 3.28+0.18" 0.87 +0.02*
Rhizophora stylosa
no
18.27 +3.47° 3.63+0.33b 0.84 + 0.02¢
40%o flooding
flooding 19.19 + 12.36*" 3.86+0.14° 0.83 +0.02¢

* Fo R B SF BER IR By N 6] B 18 B /K pR B AILS D A i I 2 52 (p<0.05) »
flooding) Eija /K& (flooding) The € R IREAFE 7= (p<0.05) e £=SE-n=5-

* Different letters indicate significant differences in the LSD analyses between treatments at

* By AR#EK (no

different salinity and floodind treatments (P < 0.05). % Significant differences in T-tests for no

flooding and flooding treatment (p <0.05); +=SE;n=>5.
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HIEER (%) ZEH (R © n=30 o ****35%I5p <0.0001 »

Fig. 5. Kandelia obovata (A) and Rhizophora stylosa (B) seedlings were cultivated at 10%o and
40%o salinity contents under no flooding and 1 week after flooding treatments. The figure
shows the relationship between (qE+qT)/NPQ and the extant of photoinhibition measured
after 90 minutes of 800 #mol photon m™s™' irradiation and dark adapted for 30 minutes. n
=30, ***%*p <(0.0001.
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fEHE > HIEEEEEREMK (Demmig-
Adams et al., 1996; Adams ef al., 2004) » H
PRGN - B ERCR T RE g 0 -
FHo RIS > CEFEHEFBEETR (5
DOPSI) & 455 [E E A7) (Sun e al., 2007) »
AR AR R TELE - ATREA H A IR
B BRI RE AL 2 e PR A I 40
IR EE s R IEER - DA RO PSTIAZ FDY
5E (FLLX% > 2008 T - 2019
MacKenzie et al., 2002; Kato et al., 2003;
Leakey et al., 2003; Weng ef al., 2006; Weng
etal., 2010; Lambrev et al., 2012)

A5 B DL IR B 33 1 Y I B A B S
DAPRET HUBE e S  1ER IGE R BURKEAT
BUABEE s B PR T - IR ALR
SE & AR DD /K 73 2k (Warren et
al., 2004) > JEHEEEEERE (2001) $HEHES
(Lumnitzera racemosa) AN E/ERMN L
MBS RAED > HER RALEE
BUCSEARR Z BLBHEZE -3 > B
TKEFZ U RAEE R CEIER
B BAET A #i & —2 (Cheeseman et al., 1997;
Reef & Lovelock, 2014) - /K& E4LE
198 40 {3 28 1 E 2B S B T R 7 AR B S I 1
5 2 AT iR L fE | AT DL R B 2 916y
e EHWE IR - B EF R AR
BEh - HIER RS IR [E] 2 B B R
RET o A H AR i [ 2 7Y BB T BE &M AR
1L (Leakey et al., 2003) » [E2 Y45 F-EUR
BOHMBELGI(D)AFLFE A (0-30 min) BRER
I BIRRIEE 1A - BZ S ERERE
HET » BURBUSHOL IR I E AV RE &
SRS (E2) - kR IRENIEE R

{53 (La Porta et al., 2005) (RS LG R
PRCHNEI AT iE R 2 B E - /L& RFER
HEREN% - A R RE ) B B S 2 E bR
-Ff {2 (Calvin-Benson cycle) - 72 2
TECHEFFE F(30-90 minfsf - [METRANFF 48
BB EEAE T (E1C - D) - 41
BB SRR KIS HET » f0E
fIOLEMEM Gk~ EID) » FBRFEREL
BUMEL (E3C) (CEREE 7 ECLLBIRYT3%) -
TR AE4 0 90 B 55 2 555 TS LT 0T A 1 ] &K 1R
KERSE » FEBISMAIHEFE JTH > Krauss®s
(2006) ¥ =FE LA PRE 17 R ERCME E 7KE
b GSRBREBE KA (dvicennia
germinans) ~ TEZREBLUKET G (R. mangle) 1%
2112k K B - AT B R Y R R 4T
it B R ST RS 2 3RO & 1F A R 08 I Ay 3R
B TP AT s 4R PR 1% 5 208 2 BN &
WO S - AIEFOEEERER TR
KR FTAHBREER - KRR B S
HYZE A BiBompyd: (2014) $H¥RALAEHHY
WA HUEE R ZEBL,025
mM NaCl (4960%058 /&) & RALMEEAK
38fE % » HEAYEHMEE A REET B
685 mM 7= o ALBMEEBLIRATIIE S - BN
HNE S R -

T ORI L PR

—M&IME @ (EFEEYER AFv/Fm{EAE
0.74~0.85 7 [ (Lichtenthaler er al., 2005;
Weng et al., 2005; Goh et al., 2012) » ZE#%{H
RIAFV/Fm = 0.8 58 Ky {552 BR 5T 105 BR T
e e G H L (R FEBEXE -
2016) - H [iE]4 7] 50 2% B BRI i /K SR AP B
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ABEAAamPE  H5HFv/Fm{ER
0.8 » LL40%o5HE [ BRI 52 B R - L/FHEZ
FERE RN KENF > EBHATAMEAEMH
LAY&ES - WIChenE (2017) #ILE L ZFHE
MyERALBIEC &G RFEEREREBG
> B (EIE R L& (F S AR TEREF v/Fm [N
K720.8 - [fiUlqodry (2016) #5H % ZF(ERIM
St E SR AL 2L (R, mucronata) YEEE BT
HYERL G » (HHFv/Fm [ [E(K]20.8 » BIR(K
o =G O IR R 52 B R4S IR AR ROR
ENEREZIH TR BN &K
Fv/Fm N[ o [T 7K 55 17 128 i s B 1 /K 3R
15 AF e B R A e A K ER BT | DAE] 2P
e REREE (R0 E1C) BIEUHH(E
2A - C) WYREST » AL &EK ~ EAERNE
TS PR T S 819 AT 4% - HA A 5T A B DRy
S PIANEE HE (2005) $HEDKEFRA
(G 47 A /K e Y AR Rl B o B EKEfF
N A 2E B K ER B - &84 H IR ER 7 K2
SN EIM A% > BRBEAEYE - AVER
iR BPUE KN E RS © SREE
% (2006) A& EEET AL E KEAF
WA RERERT - SHUKE(F L R &
22 M B bR G g S A R & AR R
& EEMEAG R E AR RRE - G
IR RIEIEE ST 5 AR SE (2007) i
FIER G TE40 cmfy & 7Y 55 28 8 i bk
o KEAFREE T 2 H R - (0] DLYEFRF
80% DL EHYFEIE R » BURKEFHIHURY
HERETT -

BOMALLE (D) s il E R E =R G
R AESNERALBEZREDUETE
SHBL (F& 0% > 2019 : Weng et al., 2006;

Nilkens et al., 2010; Weng et al., 2010) » 35
BCHHIE R G e 2 SRR - IR A R
TETh AR A Sy RE EOM B0 > PS TP
OEHEWERL{ER (phosphorylation) 5
o fE 2 REEEARER - R Y 4 AR S OHE
(Verhoeven et al., 2009) - JEYEALEHEL
NPQFH = {E4H ik & 77 » 7 Bl & K qE
(Johnson & Ruban, 2011) (KZFERFRH1-2
min) ~ qT (Quick & Stitt, 1989) (FZ JERF[H]
5-10 min) ~ qI (Miiller ef al., 2001) (5 FEE;
fE160 min) » HIqEEL T 5 =FHH LH %
1. BIEEAG S TR S YL (ApH) ~ 2. 28
HEERIERAV B R E K3, PSITHAYE B AL
PsbSHY{F{F (Miiller et al., 2001; Nilkens et
al., 2010; Weng et al., 2010; Lavaud &
Lepetit, 2013) » —f¥M = @ = PSIIK UL E S
RE B AVHF {7 - & (HHBRAS R N Ay |l K
B 2ME > Wik HqEMEHEE - KRG &
&0 i I W 2 8 TR S mE DA BB T OB R - #E
PAOREEP STILUME T SE A %% 4-(Weng et al.,
2006; Weng ef al., 2010) - qE{E A S FEE
g dI s - ARBEB KEFESE
& H 5T RE i R = IR L B B BE

(F2 -~ @E5) > FH{lDemmig-Adamse =
(1989) $FHRALEI4ET10 % E2100 % HI/K
P B 4t SRR K AT AN G A 0T B o0 PR R T
FRELIEE12/N\51,100 umol photon m™ s°
% NEIRAIFGRAERZREE S UF
HHZE (A. marina) & K E A ST
EEHEOE AR EHERZBERAIN
5 DR EEIE 2 (Esteban ef al,
2013) o 1 &L 158 A1 B S A 70 E v 0 2 L0
KERSR » HAZEHIRIRR RS (R2) LR
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WERE NRE - BERET RIS NS
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&R BB E AR NN 8 KR - HAE
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4 2
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