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Antimicrobial activity and field control effect of an
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Abstract: [Background] Tea gray blight is a major disease attacking tea plants. Chemical
methods are mainly used to control this disease, and the chemical residues and pathogen
resistance caused by chemical control need to be solved urgently. Exploring biocontrol
microorganisms is an important measure to ensure the safety and increase the yield of tea
production. [Objective] To screen the Bacillus strains with inhibitory effects on tea gray blight
and clarify the inhibitory activity and field control effect of the strain screened out, providing
support for the development of biocontrol methods for tea gray blight. [Methods] A plate
confrontation experiment was conducted to screen out the strain with antagonistic effect on
Pseudopestalotiopsis theae, the pathogen causing tea gray blight. The strain was identified
based on morphological, physiological, and biochemical characteristics and sequence analysis
of the 16S rRNA. Various plates were utilized to examine the production of enzymes lysing
fungal cell walls by the strain. Plate confrontation tests were conducted to determine the
inhibitory activities of different metabolites produced by the strain on Ps. theae. The inhibition
rates against nine common species of plant pathogenic fungi were measured to assess the
antifungal spectrum of the strain. Finally, field experiments were conducted to evaluate the
effects of the strain on tea gray blight and yield of tea plants. [Results] A strain kc-16 with
antagonistic effect on Ps. theae was screened out, with the inhibition rate of (79.62+0.82)%, and
it was identified as Bacillus subtilis subsp. inaguosorum by morphological, physiological, and
biochemical characteristics and 16S rRNA gene sequence analysis. Strain kc-16 demonstrated
nitrogen-fixing, iron carriers producing and phosphorus-solubilizing abilities but lacked the
potassium-solubilizing ability, and it could secrete protease, cellulase, B-1,3-glucanase, and
chitinase. In addition, strain kc-16 inhibited nine species of pathogenic fungi, with inhibition
rates ranging from 46.67% to 81.00%. The extracellular substances of strain kc-16 exhibited
inhibitory effects on the pathogen of tea gray blight. Specifically, the cell-free filtrate, crude
protein extract, volatile substances, and non-volatile substances of this strain showcased the
inhibition rates of 69.00%, 58.00%, 47.50%, and 78.71%, respectively. In field experiments,
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B. subtilis subsp. inaquosorum showed tea gray blight-preventing and growth-promoting effects
on tea plants. It reduced the incidence of tea gray blight while increasing the fresh weight of tea
leaves (one bud and one leaf) by 25.0% compared with the blank control. [Conclusion] B. subtilis
subsp. inaquosorum inhibits tea gray blight and promotes the growth of tea plants,
demonstrating the application potential. The results of this study provide theoretical support for
the future research and application of this strain in the control of plant diseases.

Keywords: tea gray blight; Bacillus subtilis subsp. inaquosorum; biocontrol; growth promotion
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M)A R F
1.3 EFE

PDA JiZf%k. LB Kigfhk. NA Hi3ediAi
NB 15 552 SChk[14]00 1], Ashby Jo&UE; 37
FEZ % SCER1STIC ], AR — 4% TO LIS I 5L A
5 4 WV LI 5 352 3 228 SR 1611 , ik 40 1
FRIESH IR TR, AR st LT
JRE SR | AR R IR SRR BT e R A 5
BB CHR[18]EH], CAS 5535352 3CHk[19]
B il o
14 HERENSBESiiE

K PR BV A AR s 2R 47 I BB A 0 7 43
B0 g A BA 100 mL JCE K H, $83% 2 min
Jea AT BE RS FE R R, B 1071077 6 (0 7 B
W4 100 L %45 T PDA REFRHE |, e bk
JEE 3 AT B, 28 CCEI B E 1-3 d,
PR TRV R, B R EE kAl

DAZSHE TR T R HE AR 1, 38 2o P A R kg v
PEATIRES , K A 0 B A R (5 mm)
FiF PDA Kigedbvh e, il ad pE 4 v b FS b
FERNTE BRI IR B T DE 2.5 ecm AL ZE A WM, A4k
PR 4 WES, DM B & 1A R 2
XTRE, 28 °CHIE IR, 3 dJF /il H % A
BIHZ IR AKX RME R,
TG R =[O B TR 7 AR A PR VK AR )/ O IR
7 BT D B )< 100% (1)
1.5 HEMEE

A SERARIE: 2% (8 LA

RGIEETFME) PO R CAAZR 4N o % 2 ) BY
Xof i A5 B S B R A T S Q. IR
b BAL R A B A AR AR AR I, R ITURRAE
FEERM 3 K.

I THEY)E % E . R EasyPure® Genomic
DNA Kit $&HUEHURE EER 41 DNA, Jf LI
51491 27F (5-AGAGTTTGATCCTGGCTCAG-3")
1 1492R (5'-CTACGGCTACCTTGTTACGA-3')
X H: 16S rRNA FEH#ATH 15 . PCR AR R
(20 uL): Taq PCR Master Mix 10 uL, 1E. K[
514710 pmol/L)4% 1 L, DNA FiHz (10 pmol/L)
2 uL, ddH,0 #Me 20 pL., PCR i 5514 94 °C
5min; 94°C30s, 55°C30s, 72°C 1 min, 304>
fli#h; 72 °C 5 min; 4 °C{#7F. PCR F“HI1% 1%
T B B e PR DK A 5 6 AR TR TR (L
VRR) A A BN W o K0 P s 45 3 4 e A1 7
GenBank %#ia FEHE T R LS, M NCBI 5
BacDive H1 i 8 35 Y bR E AR 1) 16S rRNA JE [
JE41, FfiEit MEGA 11 @t 2SR T .

1.6 FEIUE R FF M AR

W HE P 43 ) o5 1 EREIR — A5 LB RS 77
B SREMAPIEEE IR . AR IREL . CAS
BigRdk b, MACFRBE 3 ANER, 28 °CAAMF T B
B 3 do MEPRERAEVIEII, AiE
FY e 18 W TR e EL A R i T g i % B 43 Y g
715 >R Ashby JoRUE 5 B A g ik 1) [ & R
I, B EER E S A 100 mL Ashby JoEMK
REE SIS, W& 3 ANEE, IAER
Jas AR IR, AE 30 °C, 180 r/min £517F F 1595 3 d,
Bifi ) L2, W2 A 3 4 AR A 5 o R A5 T
T B T R B A A URE T
1.7 HhEFEREMAEERNEESTEDN
il

WS PUR S B R R a5 . LT
BigRdk . IR MR | R SLLF g K G4 0k

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4564 (YIS Gk

Microbiol. China

Stk b BRI 3 AN E A, 28 SO B SR 3 d.
WL g A4 s R . LT B3t . IRE M
B 57 HV AR 7 7 AR K e B LA T 2 15 7 A 2R
Pl . JLT PIRgacan R ; R W L Lf 4R R 85
FREETF YOS5 S, (i AWREE A 1 mg/mL B HISR
LTI et 15 min J5, B 1 mol/L 1)
NaCl ¥R GE -, Bl e WL IE 75 A 37 W e i
LA R S 15 7 A A A R Y
1.8  FEER A0 E e 189N E

FERANEAC ™ Wy A0 e 7 e - SR HTF
N XT3 000 4 o 42 e A3 7 40 1) 000 TR RE
J1, 7E NA Bispst BRI biE, FB7E
PDA #5575 F A R UF (5 mm), 28 °CHi 5+
24 h e 2 MR MR LR , % RS AH X 1
= 1IN o 15 275 s o T NN | S B £ 2
U AR, 3 A 35 5% LA i 5 0
28 CCHRAMF MRS SR, WA 3k, WA
FEAE PR A 2s (X I8 L 3—5 d s i TR 9 AR O
FR 4 A (DT %

AR5 R P R 1 e - SR
R S ML P E PDA BE 938 Bl OUZ TE R %
JEE, WIS pL 5900 IR IR PRAE IR T
28 °CH5 3% 2 d, #5 L UE I AR Al v e g It
HPHE mm), ¥ 3 PEE, DI PDA
M A2 Rl B TR DF M X IR, 28 °CRG % 5 d, i
W 7% AR IEARE A )RR &

TG U8 WA TR RE T I E - RS R A
% NB B35 3E)5, 28 °C, 180 r/min 4514 F &5 5%
5d, B EFRAE 4 °C, 10 000 r/min 254 F &
O 15 min, B E3ERZ 0.22 um JEAL A S
B R FER TC TR o >R PP AR IR 7 %o A
BORHATIRFIFMRIE A X (D) IHHEM R

VA P AN R RE T I E . SR B
iR i 4y P U IE PN TC TR IO A TR, R
FHAFARO6F IRF 2068 HEAM TR 28R AT 4R 5, R

A)IHEMEE,
1.9 HFHiEHAEIERNE

T Ao VAR R R A N 7 BT R R BRARURY 22
& (Fusarium oxysporum) . 2 19§ JJ & (Fusarium
graminearum) . A 4% ¥ K 95 1 (Diaporthe citri) |
R A6 2595 1 (Verticillium dahlia) . 744528 L
i (Alternaria solani), B4 B (Phytophthera
E K K B J% & (Exserohilum
K sk JH % & (Colletotrichum
circinans) Fl i+ # S0 1% (Phomopsi's vexans) &
9 Flii I LA S DL RE
1.10 HEpaSREMNRIALE

F 2023 4F 5 7 12 HFA7H B, K58
AFE A TR AT R A K2 e e, 5y
BUAEZEA, anAohy AR R BE 3 MR,
Sy RSP KR 50 £ (8x10" CFU/mL).,
50%Z MR . ZERKIAL R, AR E 3 4
INX, BENLIXAHHRS], 39 A/, /N X
Uk 5 m?s FI AR 2588 55 2R Wit 2490, LA T
ISR, A W NN

KW 28 71« LA 1% B ph i 45 P
BIFPFIREA 225 3 L NB B B A9 IR
W, BTGB R F DL 200 r/min, 26 °CA
BEFE 3 do 38 AR AR AT T A A I A AR B
i B 50 5 it 1

W E A R E FRATT
MPRELBEALIERE 60 F At AT R
ST BEZGETHEA TS — R A, WE R AR
7. 15, 30 KorHldkEAT 1 o4 .

FHE A FL S 2 30 RN A 2k ATk
i, SRIEARMER 128 1 M, BRMRE, Bl
FREilse Mt s, RIS EfA, HER T
IFdRTH,

AR BENIN T WSO RS M
B, WEMERESRNE 1, RBEA

fragariae) .
turcicum)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



MSF % | FRVREHAE ke-16 ROIIEE SR HER5 4565
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9 1 48 BU=[ (45 G B0« 45 G A )/
- H50x de v — AR R AH 1% 100 )
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% Microsoft Excel 2018 5 IBM SPSS
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2.1 Ekkke-16 P BEE5LEESER
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AR I 20 6 HH OB B e 16 A
A0 2 B B B TR 10 R, IR

*1 HEREREFERE
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DR ke-16 76 NA JEFR5E 3RS 3 d 5, W
W, TR, RAEAREE, DR,
PARFER, ZEfd Az, s FRg e FHPE (A 2).
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TE RN AT R -
2.1.3 Gk ke-16 I FEMZFLEELER
P HBE ke-16 B 16S IRNA LK 41 Fig =
NCBI (GenBank %5%%5°5 OR857416.1), Jfif
17 BLAST [RJEPE 44T, 455 W78 EHE ke-16 1

Table 1 Field experiment disease survey standards

o AR 9 BAE 1] AR

Pathogen severity grading Disease spot area

0 2% Grade 0 ToIREE No disease

1 %% Grade 1 953 B 5 11 FR<1/4 Disease spot account for the leaf area<1/4

2 %% Grade 2 1/4<JR BE (&5 M TRTFR<1/2 1/4<disease spot account for the leaf area<1/2
3 2 Grade 3 12<JR B &5 iF TR AR <3/4 1/2<disease spot account for the leaf area<3/4
4 %% Grade 4 Jp3 BE 5 1A F1>3/4 Disease spot account for the leaf area>3/4

Diameter of colony (cm)
S =N WO o

1 BE#k ke-16 3R PEHE A AIHIS R

PUER. C: Witk ke-16 X JEUR T 22 4 K AR . D2 2R T I E * W 2235, E:

PIRE ke-16 IS AR 22T 38, **: P<0.01
Figure 1

sk

Control Treatment

A ZREEBDRHEXTIE. B WK ke-16 X258 BOM T A9 45

FRECBE N DA B

The inhibition effect of strain kc-16 against Pseudopestalotiopsis theae. A: The control of Ps.

theae. B: The antagonistic effect of strain kc-16 against Ps. theae. C: The inhibition of mycelial growth of the
pathogen by strain kc-16. D: The normal mycelial morphology of Ps. theae. E: Mycelial morphology of Ps.

theae with strain ke-16. **: P<0.01.
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2 EHk ke-16 FIEASFHE  A: WHEIES. B: F2ERQEA. C: FERA
Figure 2 The morphological characteristics of strain kc-16. A: Colony morphology. B: Gram staining. C:

Spore staining.

R2 EHK ke-16 B IR (L4SE
Table 2 The physiological and biochemical
characteristics of strain kc-16

AT AE A e g
Physiological and biochemical experiment Result
il 55 Catalase test +

PR R4 )5S Nitrate reduction test +

BH 1 AR 56 Gelatin liquefaction test +
Ak &I % Hydrogen sulfide test -
TERY K ff G Starch hydrolysis test +

V.P {5 V-P test -
L2135 Methyl red test -
il Rt R i +
Arginine acid decarboxylase test

o BAME; - B

+: Positive; —: Negative.

16S rRNA K&K )7 41] 5 Al B 25 60 KT B V0 352 W1 Fif
(Bacillus subtilis subsp. inaquosorum)#H{L) & fx
B, N 100%, 7£ NCBI & BacDive kit %
FRUERE AR 16S rRNA K FH), TG
MEGA 11 "l i SRR R R B . 45501
/R KK ke-16 SR HER FE NRRL B-23052
— (K 3), X5 BLAST 451 AH .
2.2 EFK ke-16 BIMR A MG 25 R
FETRVE ke-16 43 FIHRNE S 4 A DLBE S 7
S TR A5 IO SR B CAS SR B 3R

3dJa, VB TE TR S A I R (1] 4A-40),
T E 0 55 5 R Al oA HH BB A B, SR B vk
ke-16 HAG R~k B KRE 1 ; BRI K ke-16
() Ashby JoRIR AR 7= FEAM 25 I X BE AR 151
(& 4D), R TERRE T RS IR SR T AA K
HA M ARES .
2.3 EFE ke-16 BIHIE SN ZE R

AR IRERE SR A R R (R 3, Kl 5), Ttk
ke-16 XiF 9 v 45 Jit L T TR 22 A= K B3 A7 AR AN TR
FREEAYANRIECR , T2l 46.67%-81.00%;
S K NS 95 DA A D BCR B g, B 2R ik
F1)(81.00£1.00)% 5 X BRASURG Z2H5 14 . il F#a 8U
RN REAESE A B A B0 R A1k B 60%LA |
2.4 BE#K ke-16 B B 200 EE ZLARRGAGN
LTS

Wt ke-16 FEFPTESE (M. #RERG . £F
e R EEAULT BRI S5 E R 3 d ),
Y RETE R 75 8 B s B (161 6), WAk
ke-16 HLA =26 (1 . MR MG . 2T 4 R i AUL
TR I L A 4N R A A R o
2.5 EFE ke-16 i =R HIE R

RIGLE R LW, R ke-16 BTG IER .
FEERRBT . R P R K v
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3 ET 16S rRNA EFEFFIMIEREK ke-16 RELXBW 2 BUEE R bootstrap {H; iS5 H
HUH N GenBank E 555 #r/L 0.02 (REFAR LS T B K

Figure 3 The phylogenetic tree of strain kc-16 based on 16S rRNA gene sequence. Numbers at branch
nodes present bootstrap value; Numbers in parentheses are GenBank accession numbers; The scale bar 0.02

. T .
represents sequence variance; : The type strain.

4 TEHK ke-16 BURESFMRM A AHBEREIER. B. LHLIBERGIERE. C. CAS K537, D: LA K

Ir ik

Figure 4 The growth-promoting effect of strain kc-16. A: Organic phosphate medium. B: Inorganic
phosphate medium. C: CAS medium. D: Nitrogen-free medium.

PR P ¥ 0 A5 5C BRI TR 9 TR 22 AR AP AE—
TR (B 7), 308123535908 69.00% .58.00%
47.50%F1 78.71% Ktk ke-16 B IG TR UE W 5 &
F1 A = 1 0k 55 58 B0 TR 1 TR 22 L R AT AE —

EMBER, HACRAUE ; #RY
A BT i ST A T 22 B R b AR R A
W A ORI T 22 A K A2 BB
AW
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R 3 B ke-16 XA E)H R EEANHIRLR
Table 3 The inhibitory effect of strain kc-16 on
various fungal pathogens

TS EES
Pathogen Inhibition rate
(%)
BT ZE 4 B Fusarium oxysporum 60.67+3.51
%5 (% 71 Fusarium graminearum 59.33+0.58
HH4% V0 B2 95 18 Diaporthe citri 52.33+0.58
M AEAL 2595 14 Verticillium dahlia 46.67+0.58
oA B RE T Alternaria solani 48.33+10.69
i F #2099 18 Phomopsis vexans 80.33+4.04
F KK BENHTE Exserohilum turcicum 54.67+14.01
HAENE Phytophthera fragariae 62.00+5.20
R HIEAN B Colletotrichumcircinans  81.00+1.00

B i V- Y9 {45 ME 22 (standard deviation, SD)Z/~

The data are represented by the mean + standard deviation
(SD).

2.6 HEMmESREMSRE

RIGLER LW, TR ke-16 K BEB 24T
i BLAT B B IR BCR (3R 4). AR5 7 K ik
T AE S R AL, TR ke-16 KBS FHE
Xif B 22 B R AT (A5 1R B0 R R Y
T2 XTI K, FIBER ke-16 &R
BEW R TF RO E 82, Wk ke-16 &
BV 3K 22 T R A B R 99 SR B AIK 7% , 315G 4 Bk
i 0.09; AbFRJS 55 15 T 2 Fhih 391 B g 2554
R R, I HEK ke-16 REERALH &
A TR B KT 2 RALHE, Bk ke-16
R TR 22 TR RACFR RS R FEAIK 16%, TR T- TR 5L
A 0.11; AbBRJSHS 30 Kimf 3 b FE R piEHE
BB EESR, HEE ke-16 KBRS ZH R

5 Ttk ke-16 7£ PDA 3555 LX) 9 #MiEYIREERNEIER

A: B ZAETE. B: MAER 2

WV BT, 1 FERERENG I
Figure 5

Inhibitory effect of strain kc-16 on 9 plant pathogens on PDA medium. A: Fusarium oxysporum. B:

Verticillium dahlia. C: Colletotrichum gloeosporioides. D: Alternaria alternate. E: Exserohilum turcicum. F:
Fusarium graminearum. G: Phomopsis vexans. H: Diaporthe citri. I: Phytophthera fragariae.
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Figure 6 Detection of fungal cell wall lytic enzymes produced by strain kc-16. A: Protease detection

medium. B: B-1,3-glucanase detection medium. C: Cellulase detection medium. D: Chitinase detection
medium.

7 B ke-16 Kt =N FREPRE MR A CEIERIMEZCR. B: &R mm
BACR. Cr RS P EACR. D AR RS P 8Ok
Figure 7 Inhibitory effect of metabolites of strain kc-16 on Pseudopestalotiopsis theae. A: Antimicrobial

effect of cell-free filtrate. B: Antimicrobial effect of crude protein extract. C: Antimicrobial effect of volatile
substances. D: Antimicrobial effect of non-volatile substances.

T4 ER ke-16 X FEE TR HY H BB RRUR
Table 4 The field efficacy of strain kc-16 against tea gray blight

Qb Jite 245 i 9 17 48 4K K ¥ Incidence rate (%) 518 #6851 Disease index

Treatment Disease index before treatment Day 7 Day 15 Day 30 Day 7 Day 15 Day 30
JCTE 7K 0.62 55+4.5a 58+7a  57+4a 0.69+0.032a 0.62+0.05a 0.51+0.07a
Distilled water

50%Z R 0.64 4242.9b 46+5b  37+3b 0.62+£0.017ab  0.55+0.04a 0.53+0.05a
50% Carbendazim

50 fE Bk ke-16 0.50 3545.0c 30+lc  35+5b 0.53+0.096b  0.44+0.04b 0.49+0.06a
KT

50 times

fermentation broth
of strain kc-16
RRVNG FHREFIRTE 0.05 KFE2E7 D

Different lowercase letters indicate the difference at the level of P<0.05.
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X2 FAb BT & SR A AT (N B RS, T
PR ke-16 KRB A X EREAR 22%; 256K
B, WHE ke-16 KRR IR REARAS 48 Bt g Xt
ZPRE B E KL B R AL AU O B
T HEA R AR 7 .

RIGZE BRI, HR ke-16 KB 5L
T PRI AR A AN )RR B 3 7 RO, (A
P ke-16 R MR A RORE AL . sk 5 FR,
TEREZE G55 30 K, M T IR/KAFE, Wit 2
BRI 22 A /NX A 2 Sk B i RN T I — 2 iR
L AR 14.0% . 7.5%F11 24.0% , Wit K ke-16
KRR/ NDK W 2E Sk Bt | i TR+ S Y B R
L ORI E T 30.0%. 25.0%F1 36.0%.
3 itk

ZEFRT T 2 A TR AL B s S A A K
EA REEEVE T e Z R R AR
PIE Y, ARYERT BRI, SR R RS
A BR R PUAE R RS E RSB E T,
HR ST AR 2 B ) 0 o 6 455 4 i R A A i
KRB E P20, A, AR AR GE & B %
SE T ZERAFEE AR W E R R T, AR
Joo WER, WAZE. BEAE. BE. IR
TEARBEFEH, Hkk ke-16 RITCTHIER . A
R4 . 45 & ARG P AR 7 & AR

K5 B ke-16 W HEMAEEHNR

Wy 24 %08 2% T RS AT ) TR 22 AE AT — E Sk 2K
R, ABLUARE R - I i ROCR e, 0k
78.71%. I HE, AL YAl
REJE MR ke-16 I 10 B 6 PR 9 T 2 R A
(BRI B 2 — 22 W 5E . Besh,
Bk ke-16 B HA T HAM . HEWM ., F4R
B LT oA L I A i RE R RO RE ) ol
o FH )G g — 2P B0 T R ke-16 & TREIRON
AEEBEI IR IR ROCR | 1Mt A I IRER 30 Kk
Frifes, RBRERBERG A R RIEMR T 22%, JF
HLB R 225 0T BRI 50% 2 W R .
T3Ah, WRR ke-16 7 FHR]GS 2% 5 KBS 19 400 ) 25
AR T 2 NI M ROR,, ATREE B TR
M A G RTRE . AIEZSMARNE, T
FEHUR I RE ) Z 3 T AFZ Y, LS
SR X TR AR P H AR TR R0 R A T ARG 3 I %o
e S TR AT, DA RE— 23 5t
PR B FH ] B 36 ROCR

5 U B A0 A BE 7 Y (R 5 e 1 A A
K, Bam g A, Xty E K
49 2 T T R RPR h AE  A KAE E 4 TR (plant
grow promote bacteria, PGPB)"'*!, PGPB [ |
WA NIIR . BREUA . AR SR
Py J5 7 53 B 8 A AT FRE (B A0 | k), M
T E AR BEA A KN B TE 5 2 Fh PGPB

Table 5 The growth-promoting effect of strain kc-16 on tea plants

Ab 3 23 L LT E
Treatment Bud count Bud fresh weight (g)  Bud dry weight (g)
JEHE 7K 398.00+12.58¢ 40.500+4.179b 8.27+1.44b
Distilled water

50%Z 1 R 453.00+9.54b 43.500+2.376b 10.22+0.61ab

50% Carbendazim
50 fEHR ke-16 & B
50 times fermentation broth of strain kc-16

516.00+£27.65a

51.300+5.500a 11.27+0.75a

ARVNG FREERIRTE 0.05 K22 57 W%

Different lowercase letters indicate the difference at the level of P<0.05.
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BEIF R 5 I 1F E D O 8 5 31 A 7
AR TR A UM W AT, X BRBUR 6 A S
o H A AER R, [ AR AR BOR B R, B
PRm . R, ARSI A RS . W
GOV B E 4 BRAARPRIE AR B IR B0 25
T, KPS 3. TSR SOtk E S
fief 5 141 B S 0 D2 AV o AR BIE 5 3 2 S [R) 4
B FE ARG I K PR RR ke-16 HA IR0 | & &A™
BRI SRR A R, i 2 S 2 ) H (R G o —
A HIE T HX AR A R AT {2 AL g

4 Zik

A G 1 2 P A R S Uk A T T
B ke-16 BB . ey ohee, BA R/
WA AN RS o AH T AN R oA B xh & 37 9
it BRI R AT RAR, F—2
XTI ke-16 WIRRIEE TRV Hide 264k ik
e, ST RAR TS TIRCR S5 RpR0mta) . 1t
S, HRR ke-16 FEAM b AYE T RE F1 S X Gl
A PR TR S S AT T 1 — PR
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