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GERFH: (1) WKEE EMH ERGBERAAER, EHRK(7d) FERRBKE RARAR MR ERY BERK, EER
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FAERK FREZ B0, TR EAR i BUFE SO AT A R s B2 TR (3) AR KRB T ERY RS HRR TR LEEEA
SRR EEIEK (7d) JEHEER o/b (1R SILIRHI (L) B2HK 7d LS B R TN FZR R, MAEFLRH &%
K 14d HBREAER TN EERRE, (4) BKLEE 7d.14d 5 ERDE B BB IR E 4K, (BIRE 4 K R B K A B 1E K
TIREAR  ZEMRE A KA R o, e & A BRI IR E R PR SIRE , 306N T /K5 4 R E A4 K BA B BRI 80 .
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Recovery effects of morphology and photosynthetic characteristics of maize ( Zey

mays L. ) seedlings after water-logging
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Abstract; A pot experiment was conducted to clarify the recovery effects of maize seedlings after water-logging. A popular
maize variety Zhengdan 958 was used in this experiment. Plants were first grown under normal water condition for 20 days,
and then subjected to three treatments; (1) normal condition (CK) ; (2) water-logging 7 days (W,) , then recovery for 7
and 14 days; and (3) water-logging 14 days (W,) , then recovery for 7 and 14 days. Soil moisture was maintained at (75
+5)% in CK, while a 3 —4cm water layer was maintained in W, and W, during water-logging period. The results showed
as follows: (1) Root growth was limited under water-logging. The total root length, root surface-area, and root volume
significantly decreased after 7 days of water-logging, while significantly increased (P <0.01) after 14 days of water-logging
due to the development of adventitious roots. (2) Leaf growth was also limited by water-logging, i. e. leaf area, index of
leaf type and number of leaves were reduced. (3) The photosynthetic performance and photosynthetic pigment content
decreased under water-logging, but chlorophyll a/b increased after 7 days of waterlogging. Stomatal restriction was the main
factor for reduction of P, after 7 days of water-logging, while non-stomatal restriction became more important after 14 days of
waterlogging. (4)Maize seedlings could recover after water-logging, but the recovery growth rate became slower after longer
period of water-logging. Moreover, physiological factors recovered faster than morphological factors. The strong sunlight had

an effect of limiting recovery growth after water-logging.
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FK(Zey mays L. ) B A 818 ) 7% L2 R PR B HE 87 K F , 18 A 3K, AR S 2 AR R I TE 8 AR K
RED, REEY SEPRENEREHAREEEK, LSRR TR, A THIEE SZEA T 28
FREE MR EREA K. FRWIEKG , B TEATN BUR RIE SRS, 57 R 7 MR 22T 0 R MRk
Rl B AP IOR R A B TERF , KER FEYIR (H,S FeS 55) AR /EMMR R AT G, iR
REFEERKMETD ™ o BKMHRR A KRGS 315 , SBRERA NS E FEBIRAE R LM, &
R BEREAR, L b 3B A R S 0 Wk ] K SR A EE ARG BRI, BRA Bk
FEHSR FE IR KT M R R e RS R T [ A R, B W K i ] R FE K, 1 4%
EEEADLAEFIAR I RERRE M T, PS IGAL 238 R AR 7, BRg >0 3K8 % W 7k i
HETESMA B L — 8 & R , InZE KA K AP, ZZREA KRB ERAR, XEAERBEAELH
S B AT LU BIK T, DARSCE 2 A RSESE , X SR T DA S FORTEW K 55 T AR FERE ST . AWFSE
RN TR K AT 77, WK G BRI IR E A KB IEES RN E AW A T, PR EKY)
18 32 AN [ BF [A) W 7K S AR R R A KRB T, O BRI 2%

1 #RERZE

R T 2007 AEAE E AR KB 22 [ KA B shiR = #17, L 3 AL, 407 K 0d(CK) \7d
(W,) . 14d (W,) 5 HHPKIRE 4K 7d 14d,, B ERD:, KEWNREHR 25em & 35em, /NENEN 15em
5 20em( BRI 4016 5 DN ERHR Llem B KIL) , EBMEABRE R MR (K 30em 58 25em FLIEH
Imm) o HHR 5 EEE L PR, A VUR SRR 1.33% , B3R R 127. 6 mg-kg ™', #AH4E N 38. Smg-kg ™',
BN 165.2 mg-kg ™' o HIEIERTSEH 2mm 7 IRS) G B AI%E £ 3ke, BFESL, HIEAE N 1.31gem
BKER11.3% , B K HEIRKEN 23.8% o BB LA EHE AR M AP 958, FhF
SAEZFALIEIE 5 H 20 HIEF, =M BIE 8 18R, (6 A 10 B) FFiawKibg . FIREAKKEE O X,
7 R4 RE LIRS HIBE 5 BRFFIE 2 TTHEHR o
1.2 skArEH

Xf BRALFEF 4K 17:00 ff F TCI0KA 7R (IR A F]) BRE , fa il 458 5 /K B AR H5AE H [ B K HF
IKERI(T5 £5)% , WE/KALIET AR 8:00 F1 17.:00 MK FIR, H/K T & H £JZRE 3 ~4em, YK BN KR
G, RE RSP BRI ERERUK, E 2 ~4h, 30 2K T B UK S it Bk mAR A .

1.3 JixEHE
1.3.1 M HEESEmIE

FEAERNEMK 5, 8 S AR BUEE 5, iR T W R g, B E R S IR
1.3.2 WREEEIERIE

HURR B4 JE T 2D AR AR L , O AR Wb P Al 7K 0 i e T, SIBRFEAR TN J5 , P28 IR /K R vk T
(RARBR I R T R iR AR 8 2 ~ 4 ) , A & X33 #5 X (Epson perfection 1860 ) 1 WIN
Rhizo i} R EUR T RS (INE K, PEGENT A w]) MEM R BKE REHR AR FHER, BIMEHER
5.

1.3.3 M Aot E A s hn il E

i FH Ci-310 AW (3£ E ,CID A F]) ek L 2RI, XEHFE(P,) MR FHEHER
JE (PFD) Wi )3 gt £ ( P,-PFD) g1 PFD 24 0.20.50.,100 150,200,400 ,800,1200,1600,2000 wmol-m ~*s ') 5
WENAEREHELH . RIEE TR (AQY) BKT 200 wmol-m~*s™'PFD F ) P, 5i¥a B Lk M )39 ik
BFK1G, P,-C,(CO,¥EE) maR fiZk i €24 0.40.80.120,160,200,350 400,500 ,600,700 800 wl-L ™" fff 5
WA BT BELL S . RuBP R (CE) B CO, W BT 200 pl-L~" /) P, 5dE H £k BT fa R 3ok
o MARILREE(G,) ZEMEREE(T,) FIffilE CO, ¥ EE (C,) ¥dE S A P,-PFD wa [ f 28 ot SR B2 2 1200
pmol-m ~*s ™" CO, ¥ Ky 350 pumol -mol ' ) 5 IRE R T, MAMASEREREMEARIZEE(1:1)BARR
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HE
1.4 BdEHT

Fi SAS(9.0) #ATHIR AL TR 43 HT o WEIK XS K& I A 46 b 28 1 1 52 e FH B8 IR R 07 22 4317 ( One-way
ANOVA) 52, F§ Duncan £ . % ( Duncan’s multiple range test) ;46 A [l W /K AL FRB] ) = 57, B EEH
Microsoft excel-2003 4 i14% /458 5o
2 ZR5H5m
2.1 KX ERGETES RIRE A KB WR
2.1.1 WKW FERMRRILE SR E A 20

KA T , AR AENEREZEFGE, A RKZB BIH (B 1) . KB 7 REKRRRSKE.
WA MRRRERS A LA BT T 37.8% 33.9% fM121.3% , MR RFH AR BIER T 6.7% . %
IKENEE 14 AR R SR E MRAGRR AR RRER 5 LR B3RS T 38. 1% .30. 1% #119.9% , AR
RVPHERTHT 18.3% . FEREAKSESD WK Td R RES 0 ~7 RIIKE A K B EEAHN B , 78
55 8 ~ 14 R R E A K BE IR (BIRE A K BN 14 Ko, AR RETOEERARRT X (P >0.05) , #
K 14d MR RTE O ~7d FIREA KD MR BKE RAKR BRARORYE TGS, FZEH TKH
K G (12d Z2246) KRB ERTEBE K EG 2 ~3d WREALEIET, T AR RR >, AR X
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1 FARGEMKE KA KSR AR RIS AR
Fig. 1 Root morphological characteristics after water-logging at seedling stage
W, -7 W,-7 S0 RN M KA B IR A A Td s W, -14 (W, - 14 53 5N MK AL BE R B A K 14d ;5 [7)— B ] 9 R B R R RoR 22 540 8.
#(P<0.01) ,/NEFRARFERLERBE(P<0.05), FF The W,-7,W,-7 represented recovery for 7 days after water-logging and W, -14 .
W, -14 represented recovery for 14 days after water-logging; Figures with each date followed by different capital letters are significantly different at P <

0.01, followed by different small letters are significantly different at P <0.05, the same below
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HUR RIS GG R A KBS 14 RiF, MR R B RE RRABHAMRARRERI B ZERLTXB(P <
0.01),
2.1.2 WX R RIS AR R A K B
WX F ARG R A KR I IO (R 1) o ZEME/KBNSE 7 R, FORM A B 15 5000 Lo

Xt 23.2% 19. 6% , AT LM R B IR TR T 24. 2% , FoA JRIT I B LR BRFEAR 17. 5% , R ETFF
Fr BT BRREAIR 27. 8% o /K BIER 14 K, M- T AUMI M- BU98 B bE RIS JR R R T 37. 4% 701 27. 4% , m] I it
R BT IR T 33. 9% , HoH JRIT it R B X BRFEAIR 29. 3% , AR JBIT I R B X BRI AIR 41. 9% o FEIR S A
Kad s, HEBWKE A K E AR . W BRI R AL KBS 14 K, B AR Eo Xk H S n 1. 1% , -2
TEELELXT IR 6. 5% , JRITH i B S xH 2 F A B . W HHRIK R A K BI5E 14 K, M- AR A 245 S
(RIS REAR B ATk 2 B35 2253 (P <0.01) , AT JL I 7 25047y HU X HRAER 30. 3% o 57K Xt T oK 4 v - T AR AT M-y
H S BE RN B, Xof - BUHE RO AR XL/ e W ABEARTESE 8 ~ 14 RIRE A KA AR AP, i@ BEfn R, - T
BRIGEY 5K, A SR T 3, T W, BB H 32 BE R - T AR 5k 2 Rl AR B R, AR BB IR R A K, (H
ERN I ER

F1 EXRBAEREEKIERHAESEL
Table 1 Morphological characters of maize leaves after water-logging at seedling stage

I BT AERE 06-17 06-24 07-01 07-08

Morphological characteristic of leaf CK W, CK w,-7 W, CK W, -14 W,-7 CK W,-14
S H-TE B Total leaf area (cm?) 90.7a 69.6b 298.4 Aa 233.8 Aa 185.6 B 526 Aa 585.4 Aa 202.3 B 965.1 A 281.4 B
Y85 Index of leaf type 11.5a 10.4b 11.7Aa 11.5Aa 8.5B 12.4Aa 13.2Ab 9.2B 12.6 A 10.3 B
W] WL H % Number of leaves 6.3 a 5.2b 7.5 A 7.1A 5.3B 9.2A 9.3 A 6.1B 11.2A 7.4 B

2.2 KX ERLE A A B
2.2.1 KN EREEAEFR MR

WK i TS EoR L G # A (P,) AR (R 2) . W/KBISH 7 Ret, EXK4# P, (PFD =1200
pmol-m s ™', C, =350pl-L") 53 BRAH L FRE T 25.6% . /KB4 14 R, P, 5EB AL, FHET
54.1% , FEWRE AR SES W, EHRKE A KB 7 Kit, PR E I IE AR 82.3% 1 W, MK R
H KB 7 KA, P, 55 BAR L, kB B 22 Rk FE(P<0.01) . W, AEMIRE AR EIE 14 K, P, EE F Xt
TRAEMR, (HZEFAEE (P >0.05) . WHEMKE LRSS 14 X, P AT LRI AR 26.3%

F2 BAEREERKIBPEXRGHEASEERFMENTL
Table 2 Photosynthetic characters of maize leaves after water-logging at seedling stage
I ETB AL 06-17 06-24 07-01 07-08
Morphological characteristic of leaf CK W, CK W, -7 W, CK W,-14  W,-7 CK W,-14

&R P, (pmol-m~%s71) 22.7a 16.9b  26.8Aa 22.3Ab 12.3B  27.6Aa 28.5Aa 17.6B 28.8A 21.2B

iﬁiﬁfffﬁﬁ ey 0.0619a 0.3496b 0.0638Aa 0.0625Aa 0.0241B 0.0722Aa 0.0731Aa 0.0485B 0.0729a  0.0521b
SEHEFIE LSP( pmolsm ~%s 1) - 1600 - - 1200 - - 1600 - -
MRS LCP(pumol +m =251 16.1A  22.4B  16.2Aa 19.6Ab  33.1B  15.9Aa 15.7Aa 34.8B  15.8A 24.2B
BRALAE CE(pmol -m~2s71) 0.0944a 0.0753b 0.0974Aa 0.0871Aa 0.0481ABO0.1013Aa 0.1018Aa 0.0661B 0.1141a  0.0822b
CO, Haf CSP(pl-L~1) 650a 500b 650A 650A 400B 650a 650a 500b 650a 650a
CO, #MEE I (pl-L7h) 9.6A 26.3B  9.7Aa 14.8Ab 31.6AB 9.3Aa  9.8Aa 22.5AB  8.6a 13.4b

P, : Net photosynthetic rate; AQY: Apparent quantum yield of photosynthesis; LSP: Light saturation point; LCP: Light compensation point; CE:

Carboxylation efficiency; CSP:CO, saturation point; I"; CO, compensation point; “ —” in table means no LSP in 0 ~2000 wmol+-m ~%s~! PFD
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2.2.2 VKX ERGEIKE E KRR P,-PFD Wi 28 550

HIE 2 AILAE H, 24 COLMREE (C,) TEEFE 350l - L' B, R R ALHE Tk Ao & R (P,) MG & 7l &
B (PFD)7E 0 ~2000 pmol-m s ™" pymi i 4k (P,-PFD) B B AR[F . FERGE WK BIE 7 Kot , RUET
R (AQY) XTI I T 19.8% , MEAMEE (LCP) HoXT IR T T 28.3% ,3: HAE PFD 23 1600 wmol -m s " i Hy
AMFIME (K 2) . WAKBNE 14 KRBT AQY LUXTHEFFE T 61.4% ,LCP ELXT IR T 166.4% LA T
K& 1200 wmol-m s ™', Tij IE % A4 KAHAKFE O ~ 2000 pmol-m ~*s ™' PFD JEEI N A HBGIMAMBEG . W,
BRIRE KB 7 Ket,AQY 5t A L2 R A BE (P >0.05) ,7E 0 ~2000 pmol -m s ™' PFD Ju [ N BA
WIS (HEL P,-PFD W R H &AL T X R, WL RARIK E A K BN 7 KB, AQY 53¢ BAH L, 4534 3
BEEFKF(P<0.01) , St F S EFF] 1600 wmol -m s, W, HIMRIK R A4 KI5 14 K, AQY W& T4
¥&, 3t H P,-PFD Wi 2R 7E 200 ~ 800 pmol-m s ™" & F Xt #& , {H7E 1000 pmol -m s ™' LAJF 5 X fREAE
& o WK E K ES 14 Kt , AQY K Z BIXFHR K 71. 5% ,7E 0 ~2000 wmol -m > s ™' PFD i il N ¥ H
PGB, (HH P,-PFD Wi R f 2475 B AR F X4 B

- CK -+ W1 —A— W2

35+ 351
06-17

06-24

30

0 % 500 1000 1500 2000 0 f 500 1000 1500 2000

AR P, (wmol-molt-m2.s7")

T 500 1000 1500 2000 0 % 500 1000 1500 2000

-10
SR FEREE PFD (umol-m2s™)

B2 WEKIEERYEREZ SRS P,-PFD Wi b i 2R 72 4L
Fig.2 Photosynthesis( P, ) -Photon flux density( PFD) curve of maize seedlings after water-logging

2.2.3  WKX ERGEIRE 4 KT R P,-C R 2 H

I 3 ATLUA Y, 20 R R BEAS S 7E 1200 pmol-m s ™ B, R [RIAEZE P, -C, Wiy 1 28 725 fL AP AE B B AR
IEH A KM P, 7E 200 ~ 500 wl- L~ CO, ¥ BE T BRI, 76 500 wl- L™ f5 434 2k BE 848, 75 650 pl- L~
(CSP)KF A . WKFIS 7 Kt , Hikk RuBP 32 4b3k % (CE) Huxt B FHET 20.2% , CO, MR (CSP) F
W3 500 wl-L™", COAMEMS () X EFH T 69.8% ,3E7E €, 28 600 wl-L~"J5 H BLRS CO, MBI B (£ 2) .
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WEKBI5E 14 KT, AR RuBP SRALAEE (CE) Hx BRFEAR T 50. 6% , CO, M0 55 (CSP) B A 400l -L 7", CO,
FME R () HEX BRI T 226.5% ,7E €2 500 pl- L' 5 3R CO MBI MG, W MK EAKSIH 7 X
i, CSP R X HE/KF (B T 5= TR . W MK A K BI5E 7d, CE.I" SR IRAR L, {5k ) 8 2 2=
5KF-(P<0.01) o IREAKEILE 14 X, W R P,-C, Wi 5L AR Z 2% BOK-, T WA bR P,-C i B i 2%
PyBA BAR TR

-+ CK -+ W1 —A— W2
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Fig.3 Photosynthesis ( P, ) -intercellular CO, concentration (C;) curve of maize seedlings after water-logging

2.2.4 W KPR A K B F ORGP I RS AL T B R 5 B R

ME 4 FUEH EBKERE A KSR, TR R SILSE(G,) MAEBRE (T,) g A—
Blo WP 7 REFFERM A SILFER 13.5 mmol-m s, HuRIMIX B FFE T 65.3% ; ZEEIRAE N 1.1
mmol-m s ™", LLIFIHIXT B FIE T 57.7% . #/KFIEE 14 REFSALFEN 6. 3mmol-m s ™" | L [ H X R T &
T 87.1% ,ZERESE B LT BT T 88.6% . W AHMRHEKGIRE A 7d, G f T, B &R R 2% HRK -, (H G Bt
P AT IR, VLB G 0 Tr MR E BT P,o WKEAEKENE 14 Kit, SIL S BE MR 405 Ly B
10.7% F16.2% . W,HHRHEK G E A KB 14 Kot, G T A7 E X} R AT BEAIK 74. 5% F184.3% , — 5
BT WAk B B B PR B 3108 , 55— T E T % FR AR AR A 3R 7 35 A B TS PR R I G
2.2.5  WEIKAHPRAE A K R E oKk M IE] CO, ¥R (C,) AR FLRRHIME (L, ) BFE i

MIE 5 BILAE WK B 7 Ket, TR A C H RIS BRI T 5.7% , 1 LA Hoxt B4R R T 50.9%
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B4 MEKE R A A A F R i SCALT BE RN AR S 3 BE i A1k

Fig.4 Stomatal conductance (G,) and transpiration rate (7,) of maize seedlings after water-logging

WEKENZE 14 K, MR CA Ls SXHEMHLERABE (P >0.05)  WEKKEARKER 7 Kif,CM LS
XA ZERARE (P >0.05) ;B A K] 14 Xof C; HLRBIXT BT 1. 1% , 7 LA LA TR T
31.4% o W AHMRIKSZ A K BIZE 7 R C EOXHRFEAR T 33.3% , L LA IRIR R T 70.4% RE A KBNS 14 K
i, CAN L 534 IRAR L, ik B B 2 22 5K F (P <0.01) o

340 - 0.10 -
A
= T 0.08 B
2335
S = @ 0.06
§ 330 - g
S - = 004
O ] B
B 325 -
2 [ 0.02
320 0
M <t <
S 3 %
= =z
06-17 06-24 07-08 07-08
H ) Date

B5  MKEWRE AR P E KGR A C A LA

Fig.5 Intercellular CO, concentration (C;) and stomatal limitation (L;) of maize seedlings after water-logging

2.5 WAKMIREAERKSERPERTFOLEARSENE N

M 6 HHa] LUE ), WK G AR 4% 3R a(Chl a) \b(Chl b) DL EHEA® bR (Car) S EIRIN TR
B, 5oL EEE(P,) M, B AR EEERKIRE A KSR, RN, W
IKENEE 7T KT, 4R S & & (Chl a +b) FIZSEAE b K (Car) & &7 X R TNFE T 32.8% H126.1% ,{H Chl
a/ Chl b HEXFREERE T 19.5% . #/KF5E 14 KB, Chl a + b F1 Car & &40 H| LA R FE T 63.5% F157.4% ,
Chl a/ Chl b 53t EAHLLZF A BE (P >0.05) . W HREKRE AKBIE 14 Xt A AR AR
YRR 22.5% X FTRES M R IR R A K M AR PGERY RA K. W HEHRERE A K FI%E 14 Xt it f
HEBERESTEV I RIK52.0%
3 i

APFRRY, KRR RN E O EEESE , ZMEIFRER 2K T B30, RRK4 MBS
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Fig.6 Photosynthetic pigment content of maize leaves after water-logging

FEPR AN IR BER/MIUF oy ARR BB > RARER > RAEH > RAFHER. BTHEAKTdEEKRE
AR AR AR A K Z B, AR R AR, 70 SO /D , L B R, T H 3R R R 2B IE T, AT 33
RAEABKE RAXREBEARRABEEK, RRTYERRARE, X 52K RET S0 RM
[l 7EMEK 7d 72, TFIR A A EAR B, 7EH K 12d 2o A R BN E AR, IRl K T, o 80 AR B4R, 3%
RERERMEABEET , BB —FERAE™ . RERERBBRREK 14d 5§ ERBRSKE RRE
RRRRERBERBOEEERER, APRERN R ERAESREEBETRRNTI I, IR
AELZHSE, PRI EORTEMK NI T RS A7 o AR, XA E AR — BB T K T, AR RTS8 T, 45K
ASHIIREN . ZERARE LRSS, HKE IR EERE , JF B RR R 8 TR RIKE KK
PRI X AEH B AR P A RGE ™ o WK 3d G R TR0 AP MR R 3, BRI ARR . B WK B 1) Fr) A
K, TR B M Bk , M BRY SR AT -4 3 2 ], MR AR AR T . WK 14d J5 K 0 ~ 7d P
HBTH A BERIT, A M R K B R BT R A 8, AR RILPE IR, R A KSR, AR IR A KR
T B AN TSR, WK Td AERRAEIR A AR KBNS 14 K, M AR E &R 2 IE ¥ A KRAEVROKF, 9 BAE
KBS RT X MR AR ARSI K B AR BR e , BRI A RATAE— € B AMEERIN o

WK EAREEERERIRE N, B So R AR LR A A CO, AL, S A AR T . FEE
WK [, Aot & R REE ) TR, & BREZ B . TEARBIF WK 7d J5 EARMT A B SRS
H(Chl a+b) FHE PR (Car) SR TFE, M Chl a/Chl b (HEIF T IEH A KA, EERH THAE XK
i Chl a §FFEIEEE/NT Chl b R REIERE . WK 7d AEARM Jr €W, T L fECRE BESR 7, WK 14d AH AR
M C LS 2 RAK B P, B3 FH . H4E Farghar Al Sharkey ™ UM , 24 HI[E] CO, ¥ BE (C,) BRAKA
SALIRBME (L) BRI, Yo G R IER EZ i G515 , A U2 - P 40 MR A B 0 AR A it , T I 7K 7d
Ja EARM ROt R T EER i ALRFFRFE, K 14d JGoea s T R f TIERLR S A
Ko 76 P} CHMARLH , IEH A KAEMRTE 0 ~500ul-L™' i) CYERE N, P, {H L FHHGE, 78 500pl- L5 P, LT+
212,76 650 pl-L™ABIRAME, WK 14d FRMF7E COMKEES 350 ~400 pl-L~" ( BHRBL T KK CO, ¥
BE) BRI, BEE CIBIn, HELE COMBIMER . X 5HAEE P REH C AW i T HA W
CO, i) Ca AR ARG OH AR, P, XS PR3 iRy CO, ¥R BEMa LB/ INGE SRAR— B

LRE A EWIST, A EEORYEK)G , B SRR BT AHEK 1T , R R4 WK i IE] o HRN R R
TBERR 139t 4 , AR AR S Rl 3l PR AR R A RAR I RAF I AR RBREE . 58 = B TR AE K
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AR R BAMEREONE , Bl 1k EORBR B K G . TERTFE P id R B, KWK i FHabk M i <AL=
WA DEI AT R, T 6 ~7 A 43 B Rl AR BT TR BRI A 1™ A — s MRl VE T, BRI E R R A il
A 7 SR HCHE T Dok v TR A5 B A
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