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Study on induction of VBNC state in Acidovorax citrulli by unfavorable tempera-
tures WANG Meng-yu, JIANG Na, KAN Yu-min, LI Jian-giang, LUO Lai-xin"  (Department of Plant Pa-

thology, College of Plant Protection, China Agricultural University ; Beijing Key laboratory of Seed Disease Testing and Control;
MARA Key Lab of Pest Monitoring and Green Management, Beijing 100193, China)

Abstract: Bacterial Fruit Blotch (BFB), caused by Acidovorax citrulli, is a typical seed-borne bacterial di-
sease on cucurbitaceae crops, including watermelon and melon. It has been reported that A. citrulli can enter into
the viable but non-culturable ( VBNC) state induced by copper and resuscitate under appropriate conditions,
which acted as a potential primary inoculum source in the field. In this study, bacterial cells of A. citrulli strain
AACO00-1 was treated at 50°C, 55C and 4°C, respectively, which artificially stimulated the temperatures of hot
water treatment and seed storage in production. The viability and culturability of A. citrulli cells were determined
by flow cytometry (FCM) and agar plating, respectively. It showed that AAC00-1 can enter into VBNC state by
unfavorable temperatures. All viable cells of AAC00-1 entered into the VBNC state after treated at 55°C for 20
min and 30 min. The treated bacterial suspensions of AAC00-1 were injected into the cotyledon of watermelon
seedlings for pathogenicity test. The inoculated plants showed no symptoms of BFB, and no culturable cells can
be isolated from the inoculated seedlings. This indicates that VBNC cells of AACO00-1 can not be resuscitated in
vivo in watermelon seedling. This study analyzed the ability of A. citrulli to enter into the VBNC state under un-
favorable temperature conditions, and provided a theoretical basis for primary inoculum of BFB in the field,

which has important significance for controlling of BFB in cucurbits production.
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A0 T M S BEJK ( bacterial fruit blotch, BFB) &
B PR 1M LS8 M 1) A0 T R R A
JEI e EE AR YR IR 2 — 1 R i
PR B AR I E R AR R R 20 1 <AL
EIRPRAR YA , M s BE) I S OK AR BE S AR
W1 5 RS SR T B S M S T 2R Al
P PR I B0 9 19 9 D TR A VY I RE R TR ( Acidovorax
citrulli) |52 FCY @ FAES | NP2 20 M, 1%
AR E 24C ~ 28°C, W AZ 19 B AR K TR
A1°C  Fe AR TR 4T 1E 1% ~ 9% 3R 1 [
MHREAER

H AT N 20 2 i 1Y 7 0 B PR SR B0 By G
ik BRI R B SRR AT A
Py ab 3R 255 B A ARl B IRt AR, o
kb R 55C A4 iR iR Fl, 70°C 1H T
PR A R TR IS 3 7RI IR
(P S L R CR 1/ S e L i W ¥ L [ E 2
SAFT e SRR AR TH BB A5 A7 05 A I R] il 5
AL 5240 B MR 25 S 0 09 0 R A ( Curtobacterium
flaccumfaciens pv. flaccumfaciens) F1 40 B 14 5 I 7Y
35 )5 1 ( Xanthomonas campestris pv. phaseoli) , Tt
10C HARR R PR , BEAERD AR e ZH 2 h 3l
T35 8 4EM 15 4B AL citrulli 7 LLAEIGIR 25 1F
THEFP PR 30 AFRL LN FE-20C A
P B 22 /D RBIEAE T 210 K, HURAEAL B S 4T
HAFRME" ) ZEWIA], A, citrulli 76 7K R 5 Al
TR 2 DA M A~5 4 H | FE W A 15
FEAA b 43 406 8 A 12 A~ Fhy b B
74807 1 I B AL TS RLPREE 2%, T ROR R
R A PSR BN 14 A A R M e E AR B (HIFANRER)
I BRI E , R AL citrulli BAT P03 A F]
WEE A MRE S >

1082 4F, Xu 552 AERFSEI RTEE R ok
AT ( Escherichia coli) F1EE ELINE ( Vibrio chol-
erae) WIAEIE FUAEIT | & IR AL BB ORFEASAE B AT
B5 7 A0 M AR P T R T A TR T A
B G, ERER R AE AT —FE AR
2, B0A 7% S B A 1] 85 3% (viable but non-cultur-
able, VBNC ) J{RZ5 1% | 1Z0IR IR 48 K48 R 7= 2 i

MEHE . 0412-0914(2021)01-0104-11

A AEAIE B AT, RAETEASFA B T iR
b, R EE 35 7 R Re 1 3L 40 A K (H B A
PRI S F 50 2 B A — 2 AR v, £
BeE#I N, VBNC & —Fh 40w iR IRAR S, 72—
FRRERR B HEHT 398 58 19 5 =, #E D0 HEAE T 5 2 B 2k
@, H Wi % @ ] LIVE/DEAD® BacLight™
Bacterial Viability Kit( Life technologies /A 7] ) 45 &
M AR (flow cytometry , FCM) K045 36 11 19
R R 8 P PR s R AR AT B IR A TR A
T HAE2E AT VBNC RS A 2

1 #RE7EZ®
1.1 #HilEHRRERE

A. citrulli Rk AAC00-1, 1 35 FEA IR WK 2
Ron Walcott ZFZ i 4H 15

LB Wk Bs 2 5L BEREH 5 g- L7, &AL 5
g-L' B AR 10 g-L', LB F{AR; 525 . 76 LB
WSS HE I AT RE 16 g- L', EBBA k41
Hig# 3. NH, H,PO, 0.1 g-L", MgSO, - 7H, 0 0.2
g-L" AL 0.2 g- L BEREN 0.3 g L7, WlIZ 0.1
g-L" Bifig 16 g-L " IRH 4 9 mg L', % 52
# 10 mg-L", ilA 0.05 mol-L™" NaOH J875 pH {4
% 5.3~5.5,95% B 10 mL-L", K52
55CAA , MAR N E R R BLWERN 15 mg-L,
TR BRI LR R 25 mg- L diR 2],

1.2 #h R R AER

PO 1 A OB BE st SR AL T T 5
Fir, dt Bl A i 25 . 514 SEQIDA™ Al SEQIDS: Hi
TAEY TR (L) FRRA T A, LIVE/DEAD®
BacLight™ Bacterial Viability Kit: Jij [i Life tech-
nologies A Al , N & SYTO 9 44k}l PI YLk}, 18 5
SR S-34854 il P3566,, 4iXI 1404 . W F BD
biosciences A Hl, B N % A BUE TR N S R
(bead) , 5754 340334,

T A% . 1 A 56 [ BD biosciences 2\
#1455 BD FACAria Special Order Research Product
( % BD FACAria SORP) , #¢J%:5 & PCR ¥ .
H Applied Biosystems 2\ H] , %15}y 7500 Fast,
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1.3.1 #1&H &Rk M-80C UKAH b B AR A7 1)
A. citrulli FFE AAC00-1,7E LB AR I3 Rk
GAL, 7E 28 CHEFR40 h RS H5 3% 48 h, #kHL 2~3 4>
FURETEHERI A 10 mL (% LB KK 353 b, 28°C |
120 r-min ' P37 5 3% 12 h, 240 8 080 KR 0,
12 000 t-min™ &0 3 min, WA B, {# 1 0.85%
NaCl A (w/v) PE¥ 2 W, R Ao e 6 it
M5E OD,fH., 4 OD, fH R 0.5 B}, RN 107
CFU-mL",
1.3.2 ZFHBAIE  FE 0.85% NaCl & H i 1R
200 : 14 LRI AACO0-1, {5 [ 2 I 00 1 vk 5
10° CFU-mL™"; 235l ## & T 28°C .50°C fil 55C/KIE
B TALFREYES 010,20 F1 30 min BURE , H6 =5
AT AAC00-1 MIAFEIG 1 OL, Hor 28°C 4b 3
VE X BB
1.3.3 fRBAIE  FE 0.85% NaCl i& K H 1 1R
200 : 14 FL 4T AACO0-1, {5 [ 2 00 1 Uk i
10° CFU-mL™"; 43 5| & T 28CH5 3248 F1 4°C vkF
B TAFAE 0.5.10.15.20.25.30.35 F1 40 d
HURE R 25 4 T AACO00-1 FOA7FI6 1 i, H:
i 28°C AL FE J X HRAH
1.3.4  T3Amen HEBREERE o0~10"
i BUAS 6] 9 B B B 9 100 L, 39411 1 LB
[ 1A 5 5 LA b, 7E 28°C 55 3R 40 h RIS 1 5% 2
d, VB 7580 N 30~ 300 1S Hrdb A7 it 8k, I
TH AR AR, BB 3 IREX
MR B - TR AT B SR AR MR BE (CFU -
mL™") = WE BB E00.1
1.3.5 AmXmmppagn f SYTO 9 YLkl PT 4
B30T 5 mL ddH,O Hr, fil# W B2y 12 mol -
LA 60 pumol - L™ M 45 H . AAC00-1 £ AN [F]
BEESIR , B 4 mL, 20 CE T 4 A4
1.5 mL B.0% 84 1.0 mL, 1 &M T EHT
B, Hoar 3 AT A A R, Fod 1 45
TR BT SYTO 9 Je(a (B AT - YL
REABIE 2:1) &N 4 pmol - L 51 45 HT PI
Yoty (R YRl R 101 RSN 30
wmol -L™", #EJEHEF 30 min J5,12 000 r-min” &
L 3 min, BEE K, i 0.85% NaCl IE LS 1
WA 800 pL 2 R HEATRIN AR Ak

PRV 3 AR I AN VR (A G L
BELA 10 SRR A X B 5 FL AN [R) L2 A B [i)
AACO0-17] 35351 F1 VBNC MRS5S 19520 , i H
GraphPad Prism 8.0 #X{-Ab B , Hil T

MM B AL (CFU-mL™" )= Bead S50 ( B F0) x4
W3 ) 4 %5/ 1000/0.8 5

TEEECE (CFU-mL™" ) = 4 g S 8 x (SYTO 9
BB A —PT B ABCR L)

SERE AR (CFU-mL™" ) = 21 il & 4 xPL [& /R %L
i Al

VBNC FiA%E (CFU-mL™") = 1% # 5 -]
KSR RS,
1.4 7N[E)RE Ab 12 3 7 JINRE B T B09% 1 RO =2

W = RS 4 IR DL R AIGIR 5 46 40 d
IRE S, 7E 28°C AR - E 30 min, (AL SRR
ZER M 1 mL SN 25 pL w AW,
SHEMPEAR 15 d BPE R4 3 m, A4 Ak
A 6 i, DB K5 I AAC00-1 21
B FRMIAE A B X IR LA K AR S B X 1 B2 b
PRI 5 d JE RAEHFII R, T K i dsind | 3=
TR, WA ISR IS5, 4% N s 4
PhRAE 53 0 9 1 90 .3 9.5 9 T PR 9 ittty
itsE,

I R 2 1 L o R

0 é&%ﬁ,

1 2. i R BER /0 9 B 1 R 3 it T AR
B 5% LT,

3 P IRBER Z R BE AR R 5 i AR 5%
~30%;

5 9% PR £, e B T AR AR R o e AR
30% ~50% ;

7 9 IR BEAR 2 sl ml A R BE 5 BE IR
A EARE 50% L F AR AERTAET

9 9% JRBEAR 2 sl A R BE, o B 1 AR A
AR 50% DL L, WA R AERTBET S,

IRz R 4 0N = RN T

o 2 OB R AR
G TP TS T Ty TE N T
1.5 PEJREERSE VBNC REMFHEFILR

He R AL I 7 B i 2% UG RR £ AT 3R T
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THBE 2 min, BEJG WK 0PYE 2 3, $ERNE C AR
iR, EE 3 B 0.5 cmx0.5 em K/NEY I fid 58 A4k
A R 120 R G R R I B, AR A A
FRUCM AT ARE 3 B 0.5 emx0.5 ecm K/ IE FgH
B Lkt LU HE T 2 mL B0 A E
8 5 mm B K BE/NNER , 2R BRI RS
RUBREEAGHEAT A B BRI AR 7 152 B 40T - Memo-
ry: P2; Frequencyl/s:30.0; Time (min):1.00, Ff
JEIIA 1 mL 0.85% NaCl RIS, B R FE 0 ~
105 )5 , B 100 pL R B SR M fE EBBA 145
PERG SR H LHEAT o B 45 5, DI A KR I
AACO00-1 ZlX5E5 P AE Sy BH X B8 DL 7K AE R 1]
PEXT IR S8 T SR AE KR AR, 28°C 2R
WEge 5 d Ja, W WK IES, 1Pk BimA 2
mL 0.85% NaCl ¥, P T 55 77 363 1 r A 7% il
BUIR G W, ME R PCR &R, 1] AL citrulli 147
SS9 SEQIDA™ (5'-GTATTACTGAATTTCAA-
CA-3') #l SEQID5 ( 5'-CCTCCACCAACCAAT-
ACGCT-3") (77 i Bt K/ 246 bp) ¥t iR TE G
W7 PCR, 8 P B H A. citrulli, PCR %
FHT 25 pL B W A& % . 10xTag reaction buffer
2.5 wL,dNTPs 2.4 pL,Tag DNA B4 0.25 pL,
SEQID4"5[#) (10 wmol L") 1 uL, SEQID5 5|#)
(10 uM) 1 pL,DNA bz (1R & F )2 pL,ddH,0
15.85 pL, J2w £4:95C 10 min;95°C 30 s,53C

TE 1.5% B EBEIL L 7EA T FLJiAG
2 HR5HH
AEREFSAMBERE RN VBNC K&

50C .55C mild b #HZH 5 28T X B4 bh s (&l
1) ,7E 50C 4L 3 30 min {3 72, AAC00-1 4 B
SER T TRRIBE TR AR i AR PR R AN AR AT SR R A
B B WA 1.7x10° CFU-mL” T &
1.5%10" CFU-mL™ ; 7EALBE 30 min A, AR I: K4
3 A VBNC R 25, VBNC B iEEHH 1.7x10°
CFU-mL", 5% @ LB 298 99.9% , £ 55°C b3
30 min A3 R A, 20 BRI A M NS S TR T B
A TR R TR SR AR AR AL B AL B 20
min I FfE%E 0 CFU-mL™"; JEH A 290 T
PO AEALPE 30 min B, VBNC IR B AR M 1.1x
10° CFU-mL™", 5 1% # He 54 100.0%

ACRIRALFELH 5 28°C % BEZH [ (& 2) , 78
4CHLEHE 40 d B RE Y, A0 S BOE AR AR AL
EHBEE2ZE THEBRE, HPH 2.0x10°
CFU-mL" F#Z 1.0x10° CFU-mL™" ; A] 55 77 B &
B A b B3, A0 iG 1.7x10° CFU-mL" F &2
10 CFU - mL™'; L & B i LT 2 9.7 x10°
CFU-mL" ; 7EiZIR 55T, VBNC RS IR
B N, AbFE 40 d I VBNC BRSCR H 1.0x10°
CFU-mL" {f FIf AR 29 A VBNC R4, VBNC

2.1

30's,72C 30 5,35 PMEH;72C 10 min, PCR /=) RETHRECE 516 AR LI Z°H 99.9%
8- 8 i 8r Culturable cell
- Total cells = I Viable cells ~ ulturable cells
. - iy . . ° y 3 . = -
2 6% . ' 26 - v LN
5 = 24l o Tt
oy | 28T & 5| - 28C &yl -+ 28C
S2[ w50 S 2 . 50T S “[ -a-50C *
oL 55C , ok 55T, , , A 55C .
0 0. ] 30 0 10 .20 30 ) 10 30
Time /min Time /min Time /min
8r Dead cells 8r VBNC cells
36— T F3 v Y '_E] O gmer B t
E + £ e
o 2 4t
4t =
Z 3
=, | +28C w 2| 28T
B2 o 50C S 7| -=50C
= | a 55T , ol a S5C , .
09 20 30 0 10, .20 30
Time /min Time /min

Fig. 1

Survival curves of Acidovorax citrulli AAC00-1 treated at 50°C and 55°C
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I 25 R R, 55C m AL B 20 min 1 30
min fiE %15 S 4 AAC00-1 1% IH ¥ A VBNC R
2;50C HIRAL 30 min A1 4CAKIE AL 40 d 3
A VBNC A M5 & LA 99.9%

2.2 REFSXANEREZ I 55CAbEE 20 F1 30 min B, BF B A L % 95 e IR

50C 55T i iAL B2 5 28 C X HRAL LA (P (&1 3-C4.D3 \D4) T4 4CA 0,

,-\8 i Total cells A8 Viable cells 8 Culturable cells

>'—E1 P aan s ey RS S S B E 6 —'»-E16 A

:') D . b

73 =} ~—~&.

9,04 54 B4 t t K g ¥

-7 %2 ) i

— | -e-28°C 2 S .
oL-m- 4, , . . o= 4c, . ‘ . olm-_4c . 3

0 10 20 30 40 0 10 20 30 40 0 20 30 40
Time /day Time /day Time /day

8r Dead cells 8 VBNC cells

O O

E6, E 6§

o) D

oM ¢’

Sl )

— |-e-28°cC ~
0 -m- 4°C . ; : ; 0 -8- 4°Cc L L I )
0 10 20 30 40 0 10 20 30 40

Time /day

3 FIZR 1) ,28CHY 4 MAE S IS 0] LI 80 A
K9 (F 3-Al1~Ad) . 50°C 1 55C AL B, Bt 5 b
P[] AR 4FERS | it i 280 T AR 2R W28 /0N | s 1 4 AL
5 R FY Hp e 50°C A 30 min B, VLK TE

Time /day

Fig. 2 Survival curves of Acidovorax citrulli AAC00-1 treated at 4°C

Fig. 3 Disease symptoms of watermelon cotyledons inoculated with Acidovorax citrulli
AACO00-1 cells with different treatments at 5 DPI(5 days post-inoculation, DPI)

Al-A4. 28 treated for 0, 10, 20 and 30 min; B: Negative control;

C1-C4: 507C treated for 0, 10, 20 and 30 min; D1-D4: 55C treated for 0, 10, 20 and 30 min.
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ACIRIR AL PRA] 5 28°C Xof BR 41 0 BH 4 % BR 41
P (P 4 FIEE 2) ,28°CALFE 40 d A AYFR & 325
JEATIAT LA B0 R (B 4-B) o i 20 T FH
X BELA] ;4T AL BE 40 d AORESEERD S, TE A R
UL R AEIR ([ 4-C) R TEFRECh 0,

ghf LR a4 ST, 2 B R R
AACO00-1 1] 557 TR A 1 55 55 A Bp, BRI R 3B 431
B AR A EE SR VBNC RZS BRI 5 d J5
A S A o R, I VBNC ARZS 19 AAC00-1
TeEUwRE

Table 1 Disease indexs of watermelon cotyledons inoculated with Acidovorax citrulli
AACO00-1 cells with different treatments at 5 DPI

Time Ratio of Leaf number of each grade . . VBNC proportion
Treatment Disease index
/min disease leaf/ % 0 1 3 5 7 9 /%
Water 0 0.00 6 0 0 0 0 0 0.00 —
28C 0 100.00 0 0 2 4 0 0 48.15 9.48
10 100.00 0 0 5 1 0 0 37.04 10.59
20 100.00 0 1 4 1 0 0 33.33 1.79
30 100.00 0 0 3 2 0 0 42.22 1.13
50C 0 100.00 0 0 2 3 1 0 51.85 10.80
10 100.00 0 1 3 2 0 0 37.04 97.01
20 83.33 1 4 1 0 0 0 12.96 99.94
30 0.00 6 0 0 0 0 0 0.00 99.99
55C 0 100.00 0 0 3 1 2 0 51.85 4.55
10 83.33 1 5 0 0 0 0 9.26 99.99
20 0.00 6 0 0 0 0 0 0.00 100.00
30 0.00 6 0 0 0 0 0 0.00 100.00

Fig. 4 Disease symptoms of watermelon cotyledons inoculated with Acidovorax citrulli
AACO00-1 cells with different treatments at 5 DPI
A Positive control; B: 28C treated for 40 d; C: 4T treated for 40 d; D: Negative control.

Table 2 Disease indexs of watermelon cotyledons inoculated with Acidovorax citrulli
AACO00-1 cells with different treatments at 5 DPI

Time Ratio of Leaf number of each grade . . VBNC proportion
Treatment ) Disease index

/day disease leaf/ % 0 1 3 5 7 9 /%
Water 0 0.00 6 0 0 0 0 0 0.00 —
Positive 0 100.00 0 0 1 4 1 0 55.56 14.02
28C 40 100.00 0 0 3 3 0 0 44.44 11.82
4C 40 0.00 0 0 0 0 0 0 0.00 99.99
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23 BERFERE VBNC REEFXREFNERS
S

AACO0-1 Ll A 38U | 1 TR A YR S 4 Fh e
PORTF 510, PR 5 d SR TR IR B 2055, 50T,
55C AL ] 5 28°C X R4 L (1 5 Al 6)
28°CALFE 010,20 F1 30 min Y 4 PHEEM (B 5-B1~
B4) ,50C4LFH 0,10 .20 F1 30 min A 4 PEES: (& 5-
D1~D4), LK 55CAEFE 0 min F1 10 min ) 2 L
wn (l 5-E1 E2) , $4 0T 76 F-d LA I 2 i 7%, 50°C
AbFE 30 min YRR S S TR SR A e RN S A
FEA K, AHAE A B AT LA A I 3 /0 i

(F 5-D4) , 55CALFE 20 min 130 min FF) 2 4VEE
i, ZEBRIE T 2 R T RE SR E A VBNC RS, BT DL
ARBETEFAR A S B 7% (18] 5-B3 \E4) o BRI ZKXS
HRZH A1, PCR S5-I i A R 350 22 PR

AACO0-1 ZARIAL B W PR B i 3 Fh 7E P R
TS IH, PR 5 d SR TR R R 2 B . ATk AL
FHZH 55 BH X BB 40 Fn 28C AbBRAH He e (B 7 F
&1 8) ,28CAbEE 40 d FIFE &, FT AR Al LA I 3]
7% (K 7-B) o ACALTE 40 d BURE S, AP 5 M 9T
REHG AL AR LT LA s s I 2 B v (B 7-C)
FRiB /KX HRZ A1, PCR BAIE A FF i Y 52 B

Fig. 5

Isolation of Acidovorax citrulli AAC00-1 cells from inoculated watermelon

cotyledons on EBBA plates
A Positive control; B1-B4: 28C treated for 0, 10, 20 and 30 min; C: Negative control;
D1-D4; 50C treated for 0, 10, 20 and 30 min; E1-E4: 55C treated for 0, 10, 20 and 30 min.
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Fig. 6

8 9 10 11 12 13 14 15

Identification of suspicious colonies by PCR with Acidovorax citrulli AAC00-1

specific primers SEQID4™/SEQID5
M: Marker; Lane 1; Positive control; Lane 2-5; 28C treated for 0, 10, 20 and 30 min; Lane 6-9: 50°C treated for 0, 10,
20 and 30 min; Lane 10-13; 55°C treated for 0, 10, 20 and 30 min; Lane 14; Negative control; Lane 15; ddH,O.
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Fig. 7

Isolation of Acidovorax citrulli cells from inoculated watermelon cotyledons on EBBA plates

A Positive control; B 28T treated for 40 d; C. 4C treated for 40 d; D: Negative control.

Fig. 8

Identification of suspicious colonies
by PCR with Acidovorax citrulli spe-
cific primers SEQID4™/SEQID5

M: Marker; Lane 1: Positive control; Lane 2: 28C treated
for 40 d; Lane 3: 4C treated for 40 d; Lane 4. Negative
control; Lane 5: ddH,O.

IR S5 SR sk A (] A AR AR
RAEM VBNC IRZSHY AAC00-1 9 52 7 15 350k, HD
VBNC IRZ [ AAC00-1 KRBETED EIRNE IR, 45
B B I E 5 R I3, BRTE K IR A, % b
PR & 0 i 64T 9 IR O B, 72 EBBA
SEM_E AT RIAG I E] AACO00-1 7%, H PCR KiE4;
SRR PR XS PR R He R i v AT 1 5 AR B A B0k
PE PO R R 5 % B T B US AR AE RY R
AT R 4 5, B 50°C AL 30 min AT 4°C kb2
40 d FFES 72 EBBA VAR _EBEAS K5I ] AACO0-
1 7%, HL PCR SR 45 2R 52 PV X R o #: R iy
AR SR AR I R IR B Bow &, T i i R &
95, ABAETE TR ERAL , BT LA B 4G I 35 TR 5 o 422
ol TRT S8 VB JS R K 1 I e R AT o D T o, D
55CAL#E 20 F1 30 min AYFE S, 7F EBBA V-4 A
MIARF] AAC00-1 %, {H PCR B0 UEZ5 5 2 fH
IR PR R W T AAC00-1 4b T VBNC RZS, %

ARSI RA T 1 B AR S AR R nT F 3/ 1,
DA b P ARG A BE L 21 BT %

3 #ikSie

[ 1982 4F Xu 22" &3 VBNC IRE G, 5%
N G TESAE 9% SR TR PRI ) 55 2 i) k&
BT RS SR B AE AR B AR g
P gt ) R T AR R 3 R Ty
REVT PR A AT T 5T, ARG LA AL cit-
rulli THEE AAC00-1 S #4 KL, 455 I [A) S BR Az 7 1
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