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Abstract: A new disease was found on Vernicia fordii with symptom of root rot in Dushan, Guizhou
Province. The disease occurred most seriously at growth stage (May to July), primarily affecting the roots.
The diseased plants initially showed wilting and leaves fade green to withered until plant death. The fungal
community composition of the rhizosphere soil was analyzed from healthy and diseased plants. The result
showed that mainly dominant phyla and genera in the rhizosphere soil of diseased and healthy plants were
similar, but the relative abundance was absolutely different. Moreover, the genus Fusarium causing a wide
range of plant diseases only appeared in the fungal community of rhizosphere soil of diseased V. fordii,
with relative abundance accounting for 2.44%. The pathogens were isolated and purified through tissue
isolation. Ten strains were isolated from the healthy junction of V. fordii rthizome suffering from typical
root rot. Among them, strain AX-2 induced typical symptoms of root rot after being back-inoculated to the
seedlings of V. fordii. The pathogen was subsequently isolated from the roots and stems of diseased plants.
Its morphological characteristics were found to be consistent with those of the pathogen isolated from the
field. Molecular identification further verified that this strain was identical to AX-2. Morphological
characteristics and multi-loci (ITS+fefl-atrpb2+CaM+tub2) phylogeny classified AX-2 as Fusarium
foetens. The species is firstly reported as the pathogen of root rot in V. fordii. This study provides a
theoretical foundation for investigating the infection characteristics and control strategies of root rot
disease in V. fordii.

Keywords: Vernicia fordii; Fusarium root rot; Fusarium foetens; morphological characteristics; molecular
identification
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SEROURR “HEL” ) (Zhang et al. 2021); /NG
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Samuels) Crous et al. 5|H Ml G HEME
2011); MR H T8 Neocosmospora solani
(Mart.) L. Lombard & Crous 5| & [ A AR JE& J
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aleuritis 1. Miyake Fl/)NET5eRf Neofusicoccum
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T 52 M Ak SR L S R R e R S G
R L TR B A AE — o X, I HL 24 Ak 3
A fE-T BO7E R R DX AL B — S s R ) .
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1.1 H#&EEE

T 2024 4 7 HAE TN Tl L BT SR AR
F2 7 IR A H A TR AR TS 3 i HR: B4 Y AR AR 2535
B, TRk SR B (e 5 b ) 10 98 b A ) AR s
e AR ZETRRE A B A8, B PRI R

& ] Sy g g 2H ARy B L A TR R Y O3
BAiAL TR ARBR HIEMMARAR ER AR, HoEE
FRAR T AR 198, 4 5 A — 2 R A 0
FAERMIIREEFLF] 100 mmol/L B R ER 28 i
(PBS, pH 7.2)"%", & F 50 mL Jow .08 A
T E R E 20 s, (EHBEHORTR /AR PR 4%, %
HEN AR IETRAE 4 °C. 6 000xg B.0> 15 min,
T B HTTUE B A AR PR A3 0
1.2 &R BRRR L EI S S

FIF E.ZN.A.®11 DNA £ BUR 7 & HLH
At BRE VR A R & 95 Y A AR AR B - DNA AR, 43591l
WE 3ANERE., HIRIT RN IARET PCR Y
. 98 °CHIAEM: 30 s; 98 °CZEME 10s, 54 °CiR
K 30s, 72°CIEMf 45 s, H32 MER; RIGTE
72 °C F4Effi 10 min, F5H AMPure XT beads Fl
Qubit #17 PCR i alifb Fl e 12 . X 4lifb)m rY
PCR ¥y ffi i Agilent 2100 4= ) 4% H1 A Fl
Mlumina (1) 3% 8 A & 70, A& IS
JEWR B WV AE 2 nmol/L DA |, f# ] NovaSeq 6000
WPALHAT 2x250 bp AL I T, AH R A
NovaSeq 6000 SP Reagent Kit (500 cycles). Xl
JFARAS BN g e , Bl barcode {5 B A ik
T8RS, IF KBRS AN barcode JF41], 174K
PabHEE . SIUER DADA2 EMEAEARTR, FibsiE T
H AN L EHIFSIFRS ASVs (amplicon sequence
variants), 8% ASV ¥ SCHER A SILVA
NT-16S $Hi S TR R, IF-AR G ASV F 2
X2 Z P B REA T R B AT 52
I, TR R FE GG R, 74
A 2H 22 8] 1 22 57 0 A o
1.3 mRES EFEL

SR 1 5 i AT AL 25 78 16 i i 22 B Ak iy [
SR E fE, IS B KK 2 w0 Ok S G )
THPET A, o RN ZETB A B3R . AR
TN, AL 0.5 cm x 0.5 cm FIZHLREL, 7E 75%
CEEHIRIL 30 s, FHIGTE 1%IR AR T
K FE 2 min, o HIOHEZEBKFRZ K
G VL), FFEHJCHuEAR Tk, B T4
ZER B BS 57 L (malt extract agar, MEA)~}- it
b, 28 CCHRREEFR, BigR AL WS AR IR BE
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2 (50 mg/L)FIERR PUPA R (20 mg/L)LA B 14
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2 2 I A A B B BOR L (I R R K
2014; Zhang et al. 2018)HE4T EBUR A . BUAE
PDA Hi7edk BAK RAT 09 T B0 il e )
e, ¥ HA R0 15 BURE 57 Bl 5 57 2 (synthetic
low nutrient medium, SNA), 28 °CHi# 7-10d,
FEFAR /i JE TR K, 2K B R 50 il
W, 3 3 2 A i 2 R, B
WP R 2x10° 4~ /mL WAl FB P PRBUER R
IR EA 4-5 R TmA — A 4 i R AR
BRI /N 25, SR B4 AR A AR e e Jal
I, B TFRFERET, SR IH
KRR, RN EE S AR . 123 30 min 5%
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. 7 28 CCIHIRFGFAG N RIS 5-7 d, W
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K7t 8 d )i, i 0.85%4: BHEL /KT 1L BRIV AR T
TG B T (ZEISS LSM 900 with Airyscan 2,
Carl Zeiss)WEE TR 22 M HEATIEAE
1.6 MERNT FENELETE

K H CTAB 40U R R 9 5L DNA, &%
White et al. (1990)f4 J7 34 ¥ A A A5 51t 1] b
X(ITS), 51#°M ITSI-F (5-TCCGTAGGTGAAC
CTGCGG-3")Hl ITS4 (5'-TCCTCCGCTTATTGAT
ATGC-3'); X RPB2-5f (5'-GAYGAYMGWGA
TCAYTTYGG-3'). RPB2-7cr (5-CCCATRGCTT
GYTTRCCCAT-3")5 #1511 RNA REEIR K
W3 (rpb2) (Liu et al. 1999); K514 EF1-983F
(5'-GCYCCYGGHCAYCGTGAYTTYAT-3")#1 EF1-

2218R (5-ATGACACCRACRGCRACRGTYTG-3')
P HEEIRAER N T 1-a (tefl-a) (Rehner & Buckley
2005)A9FEH A By ; 2% Quaedvlieg et al. (2011)
()7 R A5 R 2 1 (CaM), 51910 CAL-228f
(5-GAGTTCAAGGAGGCCTTCTCCC-3")Hl CAL-
2Rd (5'-TGRTCNGCCTCDCGGATCATCTC-3');
27 Woudenberg et al. (2009)) 5 9 14 B-14E
E 1 (tub2), 3114 T1 (5'-AACATGCGTGAGAT
TGTAAGT-3")f1 TUB4RD (5'-CCRGAYTGRCC
RAARACRAAGTTGTC-3").

P4 AR I R PCR AR R W 2544 R 95 °C
AR 5 min; 95 °CAEM: 30s, 58 °CiBk 30's,
72 °CHEAHi 2.5 min, 3t 35 M., PCR F=#)4
1 1 Yol KB IR WHBE I F Uk A I J , DI 6 52 B
A AR A BRA /AT .

SRS Bk 5 ANSERPE T BLAST Hoxt 43
B, BE RBUN /2 h7 s A4S Waalwijk er al.
(2018) K KA XIRMIBITFMHNRALT LR,
M NCBI B T4 T 28 N SH)E witk AX-2
FLRZIE IR . FETF 2R EE (neighbor-
joining, NN ZEL ARG A B, LU E s I
g

2 BER 5097

2.1 FREER

e Kl — e 3 H & 4 AJTFEA, 5 A
Z 7 AR EEN, 25 R . RS
Wy AL, TR 22 T T AR IR R iz, ik —2
TRAR S SRR R, I U B TR AR A
ln) P AERE BN ZEERAL, B R
&, P ATRH AN 525 | ROKARER | AR,
PO RER M IRSE I 1), 55 (d R T AR A
Eb, 78 9 Tl A AR SR A1 2 ] B 55 5 2 21 ()
PUR(E 1B, 10),
2.2 RiFMIERFR IR B Z A ST

X4kt S5 9 Al (Healthy ) F1 2 995 7H Afi] (Diseased)
AR PR S Tl Y, A5 R IR Y
BROET T TRB AR RIS E R WL 1, Hd,
AR 5 R LR S B FL B T 90%, E—
A, R SPSS 22.0 Xl f 5 7 il 1 2 Joq 7 il H2
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b5 ASV MR EREEE TG0 Ar, AR
By, MIETEEE ASV AHX FE FHA B #E %R
(# 2A).

TENTR b, BBRARS R ERETTR)G,
Healthy il Diseased FEA /3511 2EF 6 [ THI 8 1],
FIACE ER R s LI 2B, P Y T A
WY 78] Ascomycota ., -+ 1 [']
Basidiomycota, #4#[] Zygomycota, {HiX 3 4~
I"J7E Healthy #1 Diseased FEASH BAR X FEHIA
Mo FHEW]. HFEI] . #45W J7E Healthy |
Diseased FEASHAIXSERE 5 L5100 56.59%
1 73.26%; 38.37%F1 13.31%; 4.81%F1 11.46%,
5 Healthy FEAAHEL, 7E Diseased FEAS H 72 4]
FIAE S T TAH R 328 B BT T 16.67% A
6.65%, HTTE TAHXS F B L TR T 25.06%.

TEJE K- L, Healthy fl Diseased FEASFLAS
M3 138 F1 209 J& , Diseased FEA g By H i A
Friain. #4E Healthy Fll Diseased ¥EASH) ASV
AT E AR, REHUHXT £ TOP30 MHE A,
FLEAE 2 MREAS Z [B) AR X 32 B 22 (K1 2C), H
W, Healthy FEASH A RF7C I8 Bionectria FXTFJE
di Lt 21.66% . FaBREEEEE Cryprococcus FEXT
B 17.43% . IRERE Hypocrea FAX} - 5
Fb 8.42%. #ifEEJE Mortierella AHXFFJE 5 He
5.22%, TMi7E Diseased FEAH N J& Hypocrea
MR 5 H 13.11% . AIRFEJE Nectria #ixFE
B2 H 12.00% . #E IS8 Mortierella FAXT = i
b E 7.86% . FREKIEREE Cryptococcus FHXT
fitt 5.35%, 5 Healthy #FEAAM L, MAARGEE
Nectria , RV & Hypocrea . #{1155)& Mortierella

B 1 ERREROEERER A AWM B: AORRERR S (@ AR ARG s C: RO RS il B A IR

MR BT B X EE I s D RO AE R T AR

Fig. 1 The field symptom of Fusarium root rot in Vernicia fordii. A: Infected plants; B: Comparison of longitudinal sections of the
main roots of diseased plants and healthy plants; C: Comparison of cross sections of the lateral roots of diseased plants and

healthy plants; D: Leaf symptoms of infected plants.

* 1 ERMEMNL RERANRR LIRS EENFHIERES

Table 1 The information of high-throughput sequencing data of rhizosphere soil in the healthy and diseased Vernicia fordii

N IR ARET AR 5 UG B B LE 1) | &
Sample Raw data Valid data Valid ratio/% Phylum Genus
Healthy1 84 882 81399 95.90 6 138
Healthy2 83 925 81703 97.35

Healthy3 84270 77 241 91.66

Diseased! 81 662 77 150 94.47 8 209
Diseased2 82 696 77 430 93.63

Diseased3 83935 78 049 92.99

250162-5



TE F | BRYEE Fusarium foetensR 55| B HIRR IE %

EER | FARIL

B

A - Chytridiomycota- r Mucoromycota
700 F Chytridiomycota— Glomeromycota Glomeromycota Kickxellomycota
é 500 t| Zygomycota—\ Mucoromycota Zygomycota—\ | Mortierell()mycota
& r
B
T3 500}
Z 5
oI >
";‘ 5 400
2%
> 300+
W
<
200 F ; |
Healthy Diseased Healthy Diseased
C
Healthy H ’ |
LR
0 20 40 60 80 100
LRI SIS
Relative abundance
m Cryplococcus Pestalotiopsis m Sordariomycetes_unclassified
m Agaricomycetes_unclassified m Gongronella = Knufia
m Hypocrea w Cylindrocarpon m Mycena
= Bionectria m Lupenicillium m [usarium
= Mortierella m Ceratobasidium m Pleosporales_unclassified
m Nectria m Cladophialophora m Cyphellophora
Ascomycota_unclassified = Roussoella m Platygloeales unclassified
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& v < T &
v S $
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Q&

B2 REAEMAFRMERRRIRER SO A G RR Ih ROR PR 1 ASV ZREVELES B
TR R T AR B - SR ATE T KPR F2 8 s Cx AR AR R T AR A AR B L SRR AE TOP30 J& /K 11

FEXSEIE s D (BRI FIA S AR B AR PR SR A TOP30 Ja /K- b A X = B 9 22 57 23047 5

UKL DEP<0.01), nsUELBEEF
Fig. 2 Fungal diversity in rhizosphere soil of the healthy and diseased Vernicia fordii. A: The ASV diversity in rhizosphere soil of
the healthy and diseased V. fordii. B: The relative abundance in rhizosphere soil of the healthy and diseased V. fordii at the
phylum level. C: The TOP30 relative abundance in rhizosphere soil of the healthy and diseased V. fordii at the genus level. D: The
differential abundance in rhizosphere soil of the healthy and diseased V. fordii at the TOP30 genus level. Single asterisk and
double asterisk respectively indicated significant (P<0.05) and extremely significant (P<0.01) level difference. The “ns

represents no significant difference.
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TE Diseased AEAH AT =R & Le ool B T
11.98%. 9.65%. 4.77%, WMi4:7R55¢)8 Bionectria
FBREREEEEE Cryptococcus FIXTFJE H TR T
24.01%. 18.92%. TEFFHIRTEMIE, AES 1Z5]
ALY B Fusarium RAE R IHAFRFR
TSR, AR A 2.44%.

JE— 43 #r Healthy F1 Diseased FEATE
TOP30 J@/K V- ARX F R 22 5, 45 KT,
Diseased *EA H A BE i J&  Hypocrea . B 18 )&
Fusarium . AR JE Ceratobasidium . Z1[EH)E
Rhodotorula . Conlarium J&WFIXT 3= FEM B35 5
F Healthy FEAS, A2 IR5¢C)& Bionectria BIFIXT
FJF B E LT Healthy FEA(E 2D).

2.3 (RikmEER SN

W R A MR B bk , 40 2 o fE g
SR EARFNZEFR A AT | 1) E B SR, 7E
MEA 3523 3R 3-5 d Je BRI DL 22 75 2 )
AN, 28 PDA Bigrhalifb s k4s 10 ot
BRI 3), EESEM TS MiP e, A
6 MBIV E T RE S Trichoderma BHH , B
I Trichoderma pubescens (AX-1, AP-2), 12
EAREE T. spirale (AP-1), =A% T. yunnanense
(FR-3). #IETAREE T. koningiopsis (AP-3). ¥R&k
A% T. atroviride (AX-3), 1 4 MR F-Y))E T4k
)8 Fusarium BL1# , 53902 F. pseudoanthophilum
(FR-1. FR-2. AR-)AI F. foetens (AX-2), i
B TR PR ST SY , THARAR B 3 Y

AP-2

AP-1
B 3 &mmiAmER A Lo BRI 10 Mg FY

AKEWA R E PR AEE S, B T
koningiopsis \ T. spirale . T. atroviride . T. harzianum,
Pl A O e R AR HUE M, Hdh, T
koningiopsis X AL A0 410 B R SR e 0 (FR e 77 4
2020), ZEE MBS, KRR AT 25
S @AY BT, it FoATE SR ARG AR
ERINL ORI 4Pk fE AR (A 3),
FFE R FR-1, FR-2, AX-2. AR-1,
2.4 HRMENE

FIHIX 4 P PR EAT B0 M E (a4
Ky, @R ExR, HARK AX-2 RESIEMRE
BE L MR ARG ZE (18] 4). SRR EL R B AR
TMAAREL , #ERIEE 1R, FERRARBIBA W] AR
s HeMEs 4 K, MR IHIGA ZEBRER, T
WA B HMes 8 K, M ERB B E, £
TIHGGAS R, MR R S 3RS 11 K,
AR, 22Tk, RSB E E AR
G, R AR G A (4 F B R T iR YE T
X HEABAR A6 2 DR SR A RS o X A AR PR B AR 25
S LA B v E o3 B AR I, 5 LSRR Oy
B DR T SRR — 2, il i o T
W TR RS AX-2 2[R —Fh T ik
2.5 THRIRE AX-2 BFASHFIE

Wtk AX-2 7E PDA 530k EA KA, B
F7dJEETEELN 8.6 cm, EHK, B Rk
(& 5A), UERZEUE; b REE T Tl
SRR N A AT (B SB) e AL T

AP-3 AX-3

Fig. 3 Ten pure cultures isolated from the interface area of the diseased and healthy parts in diseased Vernicia fordii.
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EAPS
Day 1

4K
Day 4

i8R
Day 8

Fux
Day 11

CK

4 A EEMRRE AX-2 FRRETL

AX-2

Fig. 4 The changing phenotype of Vernicia fordii after pathogen AX-2 infection.

C.
s
‘

201@

El5 mEREEAX2HRSEHHE A HHEES; B: K
NGRS C: AT D AT

Fig. 5 Morphological characteristics of pathogen AX-2. A:
Colony morphology; B: Morphology of macroconidia and
microconidia; C: Conidiophore morphology; D: Spore
morphology.

(& 5C), Hor, KAV A7 071K, HiR
B, Ay s, K/NKH 1.6-4.2 x 21.0-42.0 pm;
INBLIM R T R IE SR B, B, K/

1.3-3.4 x 5.8-10.9 um, XEEFEEEE S8R
Fusarium WA
2.6 RIEEH D FEERRZELET

FIFH ITS. tefl-a. rpb2. CaM Fl tub2 K54
SRR AX-2 () ITS. tefl-a. rpb2. CaM F tub2
FERATY 3G, Wb, #hE R B 45
41530, 993, 1175, 594, 532 bp., # ITS. tefl-a.
rpb2 . CaM F b2 ¥ 54252 3] NMDC
(http:/nmdc.cn), Z%FRIFH 45537 NMDCN-
0008106 . NMDCNO0008I07 . NMDCNO0008I08 .
NMDCNO0008QF3 . NMDCNO0008QF4, T ITS.
tefl-a. rpb2. CaM F tub2 B-&FRF 5, K
SR HE R AR AX-2 DA K GenBank H [a] P54
=1 28 Bl Fusarium J@& T % HK RZRHZ K T W,
ER RN, ER AX-2 5 R F. foetens BN
—3Z, CFRRIRF] 100% (K 6).
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98

83~

68

67

100

90, Fusarium callistephi CBS 187.53
62-| Fusarium inflexum NRRL 20433

Fusarium fabacearum CBS 144743
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Fig. 6 The phylogenetic tree of the multi-gene sequences of pathogen AX-2 based on the maximum likelihood. Strain of this

study is in bold.

3 Wik

R b, SRR R TIOE A TR
], ZEem ., WEERH . AJRoeht, Z2RIEY
R G i SR A R R 2 —, KA
WHI iz, arglERE ., iRk, & M. 2R
L AL 100 Z P PIAG 220 (MR OCREE 2024) .
T 2 ] A AR AR A ) B RE TR ol L B 1R R
Byl 5 32 BV m e S AR . HR, i
18 f 22 1Y A 2 Bk f A & AL B Fusarium
oxysporum f. sp. fordii (Fof-1)5 | & B Ak 259
FE(XFR “Hi9E" ) (Zhang et al. 2018)FI7HJ5 Hr il
F T Neocosmospora solani 5|2 )1 AR J&
(BRsp i FE & 50 1990), Hb, X5 1E i

AR T A L A 1 4 R BRI B B AR se 1, i
HAHSE B9 22 46 v -l i AR s 1) 4 A= 5 B
HCREARAR 2017), ERAMR DLIE B2 35 52
TR 5 | B P T A R R s S50 LB () AF 5 410
FATHIWT T UAE I A AR s 1 21 2 rh 43
BB BRI F. foetens, ML R IE F.
foetens J5i, T]FERIBEASEES . A AS AL
FHRBEANMRILT, R B & TERKE 58
Begonia TAYIH & BLEY , AT P EOE P 2R 5L BT 2,
A A MRS . R R B S (Elmer
et al. 2004; Schroers et al. 2004), X 5K R HE F.
Soetens FE M ARAR JE 55 19 A iR B —
PRI . AR, A SCRRARGE 2 B L a] {2 g
HAAES , G2 EFIZEFRAN(2021) K IR, F. foetens
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5B 26K Polygonatum cyrtonema R
JEE W EEBUR R Z —; #2024 IS
BAHG T F. foetens J&=%t 2 Codonopsis pilosula 3
JEE 5 1 2 R 2 —; TEEEAH Lavandula
angustifolia T RHRE T H F. foetens 51HEEAY
MG (Wei et al. 2023),

A B 5 KT 4 5 T AR (Healthy) F1 & % T 4
(Diseased) PR AT 7, b THET K
ERUE K A SRR AL, AT, g
THUAR 0 A 9 T AR 1) 5 SO0 S5 1 TR T 4 A
I, AHARXSE AR AR R, 31X T RE 2 B0 A
MR R AR EHEZ —. FRER] Ascomycota
Tt Diseased FEASAHXS FJE 5 ol 73.26%, HIE
Healthy #EASH Y &7 AN T 16.67%, X ATRES
RS KR AR LA OB RS 2019),
A RO Je , AR 2R PN AR s = 398 Hh (9 8 A T e 1
hn, RECFREETIAAXTEER N, R,
THER | JFEMNEE Nicotiana tabacum BEIHALJE iR
HLBR IR TR o5 LU, 341H 68.29%73.44%
(k% 2025); THEHE W EIMES Camellia
oleifera MRJEIE B AE (I 2024) .
[RF, $HFHR1] Basidiomycota 7£ Healthy #E4S
PR AXT EREREINT 25.06%, &I AT eI
HEA Sy AR e R, AR TR ERK A E
(Miguel et al. 2020), 5 Healthy i tt, MIR5¢)E
Nectria. #i#I%5J& Mortierella ¥£ Diseased FEA
H AR B L BT T 11.98% ., 4.77%, B
JEm TR LT 4R ffRe T, Pl RETEHCHT
v & ¥4 FH (Papanikolaou & Aggelis 2019),
EE B R & S =& Panax notoginseng ¥ %
JERERE DL ERECT FoC5F 2024), 7EBRMBEHE
Actinidia chinensis HJE A PRARPR 13, Bl o6
B W RE O = B B S ARG T A S e (vl A 55
2024), i EE 45 (2022) R BF ST R B, AT %A
Erigeron breviscapus R JE IR EZEHIEN
IRoclm. EIRATBR , /ENRE B FIEY)
MG & A ik J8 (Chang er al. 2018) R7EA
S A AR B S TR B B, AR RS R
2.44%,

HRARFRATIE 2023-2024 AFR 5 4 4 1l £

SRR 327 X RS THR i SRS 12—
M3 Az 4 AFEEN, S HE T ARBERS
WEHR, ZJa R, ik, 7R mE RN
W N EE R R R BRI F. foetens BTN 5Bl
G o TEARNBHIG T, B ek H L Bhs . Puisht
TR TSR AR Sh RN LUk, FERIAE L AR 2k
BBUK, TREN -5, IR LB R, IRy
KHLE R fJe, Wit PR A2 BRI AR,
T AR R AR A 2017) FAEALEBh R
J5 T, ARSI R . IR R LA
FIBTIR A7 2024),

4 &

A5 188 2 ek A R A g it A B4 AR P
SRR T | AL | 74 AR B
I E SIS, WA 1 51 S A B R
SRR 3277 DI AR T o PR s D B A LR .
foetens , X UCAEHIHA AR K BLAY F 22003 11 5 |
AL AR , W SE 45 2R n] i 35 10 A A A T A
ZabnniRitE%.

1E# STk

F5 - SR BRI B SURE KB
s AT PR B R XU B
Paortir . PRBNSEE s Wl JEACRAE | (X
5 B AT s AT AR BRI
R ZREPEOMNT s BRaidr: 3B, SRR
TERHAS: Bl I )y e, RSB,

A 45 7 R 7 A

I FEAAFAEAT AT TR AE ) 25 v 8 1) R ol 5
W55 KA .
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