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(L7 PaHEERs e ) 2R R Y T SE R0 =, LIRS R MR RE, TP O 5350115 2. JLETE K AE
Mg S5 3t2#Be, 778 2ol 5350115 3. 4N R EEEE R, 1P 4N 535099 )

. WU IATEE(Nerium oleander) A= LT 9 22 FEEIF RN U A AR = Wy i 6 Pk I BIFFE X T 1P
YIME ( Nerium oleander ) BN A= LA HEAT 43 B4k >R FIIB S5 R0 ITS J7 5 53 A 45 G 00 07 I AT 48 5, L 5 Fil
TR/R T (CHPA 3 Fhle ) X A AR LA S IO FEA T M B TG PO 28 . 4 2R AR . (1) AP Sl Ak b 245 31 19
PRIAEELTE ,3X 19 BRINAE AR TR E T, MG 5 N H 7 A8 45 5IH W IR ( Colletotrichum ) (BR A T
J& ( Guignardia) W 585 )& ( Phyllosticta) BT 76 12 10 )8 ( Neofusicoccum) | W 5% J& (Aspergillus ) | W& 1 5¢ Bl )&
( Nothophoma ) FI[] J& 72 J& ( Diaporthe ) , b %5 J& o ¢ JH 11 J& (53 B 580 36.85% ) FVER A& 14 J& (70 B R Ny
21.05%) , Hh B B R £ 500 T25 Bk i B 23R IR T i, (2) jing-117 ( Neofusicoccum sp.) Fl ye-130
( Guignardia sp.) %J IR BN B A BN RS W0 B BOCR | ye-136 ( Aspergillus sp.) BE [ B 410 i 5 AE 28 A9 AT B8 AR
AR |, ye-135 ( Aspergillus sp.) F jing-116 ( Colletotrichum sp.) 1N & 4 il #5528 HI AT 58 | ye-134 ( Guignardia
sp.) XV BN A I HIVER] . I W T IS JE 904575 1) PO RATRE N AR R AF R TR M 2
P I 07 10 31— L6 P B S 0 TR R, EBR O AT A K e R AR B B R R T
KR ek, WAERE, ITS B340, INE, MBS
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Abstract; Nerium oleander is an important medicinal plant. In order to study the diversity of endophytic fungi from
N. oleander and evaluate the activity of its secondary metabolites, the endophytic fungi of N. oleander in Guangxi were
isolated and purified, and identified by a combination of morphology and ITS sequence analysis. Then the antibacterial
activities of endophytic fungus extracts were screened with five indicator bacteria (including three Vibrio species). The
results were as follows: (1) A total of 19 endophytic fungi were obtained from Guangxi N. oleander. The ITS sequence
analysis showed that these 19 endophytic fungi all belonged to the Ascomycota, and covered five orders and seven
genera, which including Colletotrichum, Guignardia, Phyllosticta, Neofusicoccum, Aspergillus, Nothophoma and
Diaporthe. Among them, the dominant genera were Colletotrichum (the separation rate was 36.85%) and Guignardia
(the isolation rate was 21.05%). Colletotrichum was mainly distributed on stems, and Guignardia all originated from
leaves. (2) Antibacterial experiments showed that jing-117 ( Neofusicoccum sp.) and ye-130 ( Guignardia sp.) had
specific antibacterial effects on Vibrio campbellii, ye-136 (Aspergillus sp.) could simultaneously inhibit Bacillus cereus
and Vibrio campbellii. ye-135 (Aspergillus sp.) and jing-116 ( Colletotrichum sp.) could only inhibit B. cereus, and ye-
134 (Guignardia sp.) had an inhibitory activity to Vibrio alginolyticus. The study revealed for the first time that
endophytic fungi of N. oleander in Guangxi has a relatively rich diversity based on the ITS sequence. Some antibacterial

active strains could be screened, and their extracts could inhibit the growth of aquatic pathogen Vibrio, which will has

good development value in the future.
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Je A1 Bk ( Nerium oleande ) 7= J¢ 17 #k #t
( Apocynaceae ) JETBEJE ( Nerium ) W i) —F 4% 55 24
FHHEY) , A AR 38 G PR G W, 7E 45 1
eI B EE b ) Bz 0 . FEAR SR
W B TR T O R B PR | 2 Wiy e A 0
TR AESE ( Elliott, 2002) . I Q24 B PR 0T 5 %
B ST dk & A $1 40 3 ( Hussain & Gorsi, 2004) |
PLEL I ( Hadizadeh et al., 2009) #7095 7% ( Singh et
al., 2013) . Hi A Ak (Dey et al., 2012) . i ¥ ¥E
(Sharma et al., 2005) % ZF i M43

WA L TR A P A A R G0 Y A
O3 T ARTE TR A R 20, N R LA K
FEWR A AR 7= o 7E 245 B 2E R Rk b N T2
( Alurappa et al., 2014), MTEREZ N E H K
Taxomyces andreanae "1 & 3L T YU I B W) 5 A2
(Stierle et al., 1995) JF4f, H AT MY N A= H#H
e th Z A PUR R DU LU E s S
oA A EEmE, e R T
Colletotric  acid .

Altersolanol A | Enfumafungin

Jesterone . Hydroxy-jesterone, Guignardic  acid,

Pestacin , Isopestacin &L FE AL E Y ( Gupta et

al., 2020) , Jf & BN A FLA AT REAE 25 AR ) T M
Y& A EEAEN . EANSMER R, H
HIA D5 NI Bk b 75 21 P9 Az R HE IS 4 4 5 1)
% i& ( Vallabhbhai, 2008; Ramesha et al., 2013;
Ren et al., 2016; Ma et al., 2017; 545, 2020,
R, 2020) , fH 2, HOO ELBR By 48 8 2
TR FEE, YN AERFERZ A, (UK
RIS S B AN RE ME B S 0 e AT Bk N A L TR FR
MR 3 R G T B AT BN A B £
FEMHEIT R A R A RIE, LAk, B A5 &k 3
IR A TR B IS R ) T A 2 AR 3 A
oI A SRR PO R BT PR
9 LR TR 46, T ZEPLZK ™ TR 1 T A 40

IV M AR B HL X, RAF AR E TIRZ
25 B A TE M 25 01 | 122 X ek 25 FHAR 9 PN A 1 22
FEPERIRIT T AT LA A K R 3 G2 DA RRA 2 245 41 2534
bl 2 AR ML S BT, K FRa P E R 1
222 7 7k R A, S B0 0 7K 7= 9 R R A bt A=
R E AW B, JeATHk N A B AR & 4
RIRIE AL W ) EZE IR, A A B2 A 4R A5 31 i
K995 L BT 18 A BT TR M TR AR LA & . AR
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FEAURS ] PU B T e A Bk b 4 P 2R LB AT 00 7
e R R PE IR 3 | LA 2 e Ak 9 A LT 2 B
PEFETTURRT , A PR P A R 28 R e AR AN [ 41 41
oA IR 0, DU RE RS 3R AT — 28 BAT BT 7™ M JE I
R E B9 B Rk, Otk — 2 O 2O R B9 40 T R B8 E
Heai

1 #HHEF®

1.1 HmREFMTALE

JeATHRAE SRR T R EOM T AL X, &4
T A B B 24 A0 5 BT A T I e G T AR A R
Je Bk & e AT Bk ( Nerium oleander) , 15 BUAEE Bl S
ik o fif 25 BRI 4l 2L T A kK bk 2
AU LR FE TR ERAE & T T R .
PRI MAE 75%WikG H 3 ~5 min, F15% A 3% ~
5% U SR BN T IR 30 s, SR 5 B E R K
e T, TERBEHERAE & ol 8 KR 1Y 15 57
ML, & H
1.2 NEEE S BR4L

W b b B 5 4 25 BRI R 204U JE R BT T
BI A% 5 mmx5 mm /NHLSS G T PDA B 5% 3 A
b BT 28 CHEG R SRR 2~4 d, I 2
WLZ2 A 1 AR O 5 75 31 A R B B A 1 B R
FRA LN G R IA T8 22 B, 78TO TR A 5 R $k
TR 229 vy B 4 B AL 15 2 5P AR | & 2k 4y
Bk 5 TR T PDA R AR N SRR PR AEAE
4~8 CUKFI#H .
13 BEFERE

WA B TR T PDA 5353554 il T
28 CHIFRAETP TR . TEA KRR K Sy 15, %)
TR E T (50, 1979) , WA VR TE &
(RVEBIE RN R G 545 ) ARG R 22
T 7 AR SR AE AR AR AR FHIRIC 5,
1.4 DNA 2B

PR 22 AR R R S 22 50 50K, B A 600 L
B CTAB #& BU, 65 °C 7K ¥ 45 min, 12 000 r -
min B> 5 min, ] WG IMA K « &45 0 =
JREER AW (25 : 24 1) ,IRAF 4 CHRMUT,
10 000 r + min™ B.0> 5 min; B E WS, A -20 C
TV 110 S 18 P i 003 5 = 0 12 000 1 - min™ B
05 min, £ I BOOTVE, FH 75% & BEVEVIVE,
50 pL JGHK, -20 CHRAFRH .

1.5 ITS rDNA F 5434

FEEUN AR ELE 0 DNA J5 |, JHE % E 8519
ITS1 ( 5'-TCCGTAGGTGAACCTGCGG-3') F1 ITS4
(5'-TCCTCCGCTTATTGATATGC-3') ¥ #4 H 4 ITS
rDNA J¥51, PCR KWK F : ddH,0 20 nL,2xTaq
PCR MasterMix 25 pL (U ZKEEALYRH AR
A]),10 pmol « L5 [#14% 2 pL,10 ng « pl ' Bt 1
pL, JCNFERF :94 °C FZE M 4 min, 94 CAE M 30 s,
57 CiRk 30 5,72 CIEfH 30 5,30 PMEIF, 72 CHE
110 min, 51906 BRI FER f b 5t 7S G A R
BHERBR A A 52, 43845 175 BLAST )7
£ GenBank %4 e b A7 AR A 2, LU XA HH 5
AR e = A% R T 4, 383k MEGA7.0 it
H R RGEREW
1.6 NAEEXRAER =YW RRENINEF ERNE

PR BB T 100 mL Y& PDA 85373, F
26~28 CTE 200 r - min FEH T35 10~20 d BH
22 A K396 = A8 000 r - min™ BRI 2214 | 20
C FWRF K FREC0.3 ¢ TS EARIIA 5 mL
PP (LR CTR - Wl © LFR=80: 15 : 5)i2il,
SRIFHG IR R B &, A 500 L R R iRt
PRI, A0 TR 5 Pk R TR B R ZE R AT 1T ( Bacillus
cereus) 4 (O R A ERE ( Staphylococcus aureus) .
JBE VLB EA ( Vibrio diabolicus) Hi AN 52 56 28 M) S5 58
N (V. alginolyticus) IXKECHREE (V. campbellii)
SYE A BRI AR, A3 B RN B LB R AR 8 R S
H1,30~35 CHER LA 200 ¢+ min™ A 805 9% 5
W, ¥ LIRFER 200 L SR TR AR TR R0
SR P G R 00 A R 9 M LB B P
TE B K, W 90 5 40 3 Bl B A% (Gong et al.,
2018) , IZITIAE HIEAC A BEE 2 B 1E N2 H
XF IR BEAEXT B840 BEHL SO pg - mL ! (1R IBER
RMAER.

2 HER 54

2.1 NEEEMESEERE

W1 BT MRS AR B TR L T 2 AR R AR
MBS RE X BRC B E 208 T0E) 4700 20 %0
SPIET T A E . Horb, A ZUR S 12 R,
63.16% , 53 J& T I W J& ( Colletotrichum spp.) . ER
e & ( Guignardia spp.) . R EE ( Phyllosticta
spp.) « e RIE ( Neofusicoccum sp.) HlHl 5 J&
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A. Btk ye-130; B. Tk ye-134; C. Btk ye-135; D. Btk ye-136; E. Ffk jing-116; F. Bk jing-117; G. Bk jing-119; H. FEHK jing-180,
A. Strain ye-130; B. Strain ye-134; C. Strain ye-135; D. Strain ye-136; E. Strain jing-116; F. Strain jing-117; G. Strain jing-119;

H. Strain jing-180.

B 1 kfIskEis NEERMBEBEEES

Fig. 1

(Aspergillus spp.) ; Z2EB 5> B 3 7 BRI, 23 )@ Tk
JH B JE R 5 BT 8 ( Nothophoma sp.) Fl[E] JAE 52
J& ( Diaporthe sp.) , 1573 B3 S 1 36.84% (% 1) , %
B AT A N A LR 2R B I e 2R A ) iz,
22 RN EEEN S TENFERE

B IR 19 Bk ETRE R DNA 2E1T PCR
PHEAN ITS P, I #E4T BLAST 7347, 45 R R i
19 RN B AR T 2R W s A~ 7 A4
J& , B ITS J¥ 5 1 GenBank # {4 & 7 98% LA I-
(%2), FEFITS JFHIH MEGA 7 BRI R 5
HFEACR (1 2) oA 6 4703, Hor ye-127 (ye-129
ye-130 ye-131 .ye-132 .ye-133 il ye-134 #B )& T %
JERE B H ( Botryosphaeriales ) , 5 Guignardia alliacea .
G. musicola . Phyllosticta fallopiae ¥ i{,—"1>413Z ; jing-
114 (jing-115 | jing-116 ,jing-118 | jing-179 | ye-126 | ye-
128 #F J& F /b A 52 H ( Glomerellales ), 5
Colletotrichum fructicola F1 C. citri-maximae ¥ i{— 1>
937 5 jing-117 5 Neofusicoccum parvum ¥4 i, — 4~ 43
375 jing-180 J& T ] J# 5% H ( Diaporthales ), Fl
Diaporthe sp. ¥ i — 73 32, Ho 3R 4 R &R Gk
ye-135 .ye136 Fll jing-119 [E] 44 il — A~ K53 32,
Hrf jing-119 5 Nothophoma anigozanthi 3% %% 5 %

Colony morphology of some endophytic fungi isolated from Nerium oleander

x1 XMIRAREARTNEREEEHAM
Table 1 Composition of endophytic fungi in

different tissues of Nerium oleander

Sy SR
A B i Isolation . Tlm:,ll
Tissue Taxa Number rate tsotation
(%) rate
(%)
s B AH B 2 10.53 63.16
Leaf Colletotrichum spp.
BR AT 4 21.05
Guignardia spp.
MR 3 15.79
Phyllosticta spp.
Bt 1 5.26
Neofusicoccum sp.
HiE] 2 10.53
Aspergillus spp.
ES TRAE T 5 26.32 36.84
Stem Colletotrichum spp.
Bea 7t 52 kBT 1 5.26
Nothophoma sp.
161 2 5 I 1 5.26

Diaporthe sp.

L2l i ye-135 yel36 HE T Aspergillus , Hrp ye-
135 Y5 Aspergillus neoellipticus 5% %% 7 & ¥ 3T, 1M
yel36 5 A. tamarii 5E% R R,
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Table 2 BLAST analysis of ITS sequence of Nerium oleander

b4 B Eﬁ%‘lﬁfﬁ%ﬂ@ e fi%‘fﬁ{u@

Strain o Accession Mamm.um
Type with the identity

name highest similarity No. (%)

ye-126 A SRIH NR144783 99.80
Colletotrichum fructicola

ye-127 B AR A T NR137716 100.00
Guignardia musicola

ye-128 SR BRI TR NR144783 100.00
Colletotrichum fructicola

ye-129 HH S NR144914 100.00
Phyllosticta capitalensis

ye-130 AR NR137716 99.84
Guignardia musicola

ye-131 G. alliacea AB454263 100.00

ye-132 FER U=t NR144914 99.82
Phyllosticta capitalensts

ye-133 R R NR144914 99.82
P. capitalensis

ye-134 Guignardia alliacea AB454263 100.00

ye-135 HEIE it 2 AB250395 99.08
Aspergillus neoellipticus

ye-136 TR MH854614 99.82
A. tamarii

jing-114 A A T NR144783 100.00
Colletotrichum fructicola

jing-115 SRR BRAH TR NR144783 99.61
C. fructicola

jing-116  HIRIF & NR160823 99.63
C. citri-maximae

jing-117 /NIRRT NR119487 99.42
Neofusicoccum parvum

jing-118 A I TR NR144783 100.00
Colletotrichum fructicola

jing-119 Nothophoma anigozanthi NR135992 98.54

jing-179  RABIHE NR 144783 100.00
Colletotrichum fructicola

jing-180 Diaporthe sp. KU557563 98.12

23 RERFAEXRMHRAR/DHS |

OYESARATII N A EL R R P, DU O B
JE AN B JE i, e R IE R R O T bR, 2 B R
36.85% , T Z oA T 22 Be b BROAE s 2 B E 4 Bk
B, PR N 21.05% , AR IR T L, M 5 R
SYESR) 3 BRTE, 43 B R N 15.79% , it A& 43 2 F) 2
PRI, JF RN 10.53% , & FRRIE T4 EL, 75N
MBS ) 1 MR SRR R LR, 2R B o
FIFRALTCRL TR 8] R LA 1R (K 3) .
2.4 NEEFEMEEHER S

PRE 73 B 3 A A T R R AT R A e B R
K BT 22 AR A WA T MR A TP e TR B Tk
Fri e o SR TR P2 W) X B R 28 FAT I L & 2 (B
2] BRTAT VA T | K I I T R B L I T A 410

ye-127
ye-132
o3| TACERPET Guignardia musicola NR137716.1
WM A Phyllosticta capitalensisNR144914.1
ye-129
ye-130
ye-131
81 Guignardia alliacea AB454263.1
61|ye-133
ye-134

jing-117
o8 NB MR T Neofusicoccum parvum NR119487.1
qa’— jing-180

Diaporthe sp. KU557563.1
jing-116

MBI HE Colletotrichum citri-maximae NR160823.1
jing-115

100]| jing-114

AR C. fructicola NR144783.1

jing-179

ye-128

jing-118

141 ye-126

99| jing-119
L Nothophoma anigozanthi NR135992.1

g3 ye-135
8 M Aspergillus neoellipticus AB250395.1
99 ye-136

94’ MM EE A. tamarii MH854614.1

% 14 B 8 Geneticdistance
0.050

B2 NJEEESRIIBRMAERR ITS £ R RE
Fig. 2 Phylogenetic tree of ITS rDNA sequences of
endophytic fungi of Nerium oleander by NJ method

PRI, 25 (£ 4) BIR, jing-116 ,ye-135  ye-
136 X ZF AT 1 A B0 A il 8OR , Forb jing-116
ye-135 BN B 43 %1 4 7.98 mm 1 9.29 mm, ye-
136 B2 5535 15.36 mm; ye-134 X 7 3 9K 3 A 311
IR W BB M 6.65 mm; jing-117 , ye-130, ye-
136 XTI LG A 0 i 280 8L, 300 11 Bl 43 531 oy 8.28
8.33.9.74 mm, fHFLE L LRI, HAMEE
PR B PN AR L DR TE e TR AN R L 2L B 43 A
FCrf e N A TR A9 B O T 2R B

3 W5 E&®

A FE NI AT I I F0ZE b 3 B 3 19 BRI AE
B, R IE B4 G 1TS At £ o & T
TANE P 3w A 45 o JE T R KR T R | R
J& , FoAthad 40 45 B oo i A Jm |l a5 | B 98 5 B
J& (Ta)JBE ST JE . H At 2% 2 0 e AT Bk PN AR TR Y B
5% AL RS 7 25 3 i JH 1# J& ( Ramesha et al., 2013) ,
M7 HA 6 1> J8 75 LAAE B9 Je A7 Bk 9 2E TR 09 BF 5 v
DR N 3% AT RE 2 PH O KRS TR | R
HrocR A | Mhwgm | B A e BRI A) R 5 IR B
6, MRERTE 25 2 19 8 7 J7 15 O M T 48 0 X S L
W P, ATk b o B 2 42 BRI AR LA 2
J&T 14 DHE, KSR SR N (LB R IH
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K3 ERIMNEEEREEAATHIHER
Table 3 Distribution of the endophytic fungi

in Nerium oleander

W R i o=
No. Genus Species Leaf Stem
1 BHEE RASIE A 2 4
Colletotrichum Colletotrichum fructicola
il ¢ JEL TR 0 1
C. citri-maximae
2 BRI A FE IR A T 2 0
Guignardia Guignardia musicola
G. alliacea 2 0
30 mAERE AR R 3 0
Phyllosticta Phyllosticta capitalensts
4 FrFetk s /N TE R 1 0
Neofusicoccum Neofusicoccum parvum
5 b 1 72 B R Nothophoma 0 1
Nothophoma anigozanthi
6  [HERE Diaporthe sp. 0 1
Diaporthe
7 iR B I it 2 1 0
Aspergillus Aspergillus neoellipticus
L Lo
A. tamarii
x4 SBHHANEERNIEEGE
Table 4  Antibacterial activity of the isolated endophytic fungi
vowe  aH e s A e
el R ]
LT L B T R
Strain name  Bacillus l apiy alginoly- V. camp- V. diabo-
ococcus . . .
cereus ticus bellii licus
aureus
jing-116 + - - - -
jing-117 - - - ++ -
ye-130 - - - ++ -
ye-134 - - + - -
ye-135 ++ - - - -
ye-136 ++ - - ++ -
AR - - - - -
Blank control
IS % e+ e+ e+ 4+ -

Positive control

. ++ER 8.0 mm<AME B EHAZ; +F£R 0 mm< B EHiE<
8.0 mm; ~F/RTAMEIET; U4 B2 N 6.0 mm,

Note: ++ indicates 8.0 mm < diameter of inhibition zone; +
indicates 0 mm< diameter of inhibition zone <8.0 mm; — indicates

no antibacterial activity; diameter of filter paper was 6.0 mm.

FE B & A 15 )& (Huang et al., 2007) ;
17 E B 2% % Ramesha %5 (2013 ) e 7Bk 43 25 %)
28 **Wﬁiﬁ%,ifE{XHﬁﬁ%ﬂ(Fusmm
semitectum NOF-3)  AC4E M 14 (Alternaria NOF-7) |

B 96 5 JH B ( Colletotrichum gloeosporioides NOF-8)
B 2255 T ( Mycelia sterilia NOS-6) X SE LI 5
A F AT S R R . AR DB 252
S545 ITS Fr A0 o3 M A E.455 1 75 125, i 3 4 1)
AR N A EL TR Y 288 B R AR AN ] 28 21 1Y 43 A Ik
DLAE TR R e A Bk N A EU TR 22 RE A 9 BT 5T 4 1t
TR R 2 R

ARWFFE T B AFE] 6 BRIG PE TR K (jing-116 | jing-
117 .ye-130 ,ye-134  ye-135 . ye-136) , Hi v K43
PUTR I Pk B R 1 N AR LT (A0 ye-130 , ye-134 | ye-
135 Hl ye-136) AR Y5 T e A7 Bk 4 it 17 e 77 Bk 1) 5
O =l R A T P A R B A AR i R
B PN A= ECTR B 05 1 7T BE S e EAR ) A G (Radu &
Kqueen, 2002) . PHt, IAE Y)Y 285 R AR 20 25
A LR A I P B RR B HL 2 AT BE TR K (Gouda et
al., 2016) . J35h, ACHT 5T 70 1 B 1) BR A i 1 3¢
JH R JE A Z R, W0 ye-127 [ ye-129 . ye-130,
ye-132 1y ITS J3 I A [A], ¥ J& T Bk & & )&
(Guignardia) , X ye-130 A HUH G M ; [ 3 jing-115
M jing-116 [ ITS J¥ ¥ A [6], 34 J& T 5 0 B R
( Colletotrichum) ,A¥ jing-116 4 Pt B& 1% 4, ¥ B T
P EA AR RSP, 55 Phongpaichit 5% (2006)
MR TE 45 R — B, X UL TE I AT Bk N A L o3
PN 368 5 o3 B R RCRE R A A TR
ZHURETE R

A FE 43 B A5 B B BT 40 R P N A LA
i, ye-134 ( BRBE T & , Guignardia sp.) %} % i 5K
A4 HVE F , jing-117 ( 52 R 0 & | Neofusicoccum
sp. ) . ye-130 ( Guignardia sp.) Fl ye-136 ( il 5 J&
Aspergillus sp.) X I IR A M6 . RO E
(Dong et al., 2017) J& fc i JLAE & B IR 9 bl
PR AS AF 53 e B0 7 R4 i 1 I A e, H A, A
M JE B F A & A YT (Guo et al., 2016) |
B ML A (Zhu et al., 2018) | $T MG 4 (N B
(Guo et al., 2019) [ & M9 BT, (H 6 R BT 72 4
0 Jam 33K e T i L TR R BT I T ) R R T
Vi, Broc R AR A Y R, B OETR A R
50 NPT AR SR R h B A E T 9
FKAEY, A IR 5, 6-— %(-2-Mk i | %
FCG I Z5 I | Z5R | A A% 2 55 (Salvatore et
al., 2021) . BRJA B Jm 20 W 22 7E AR Y
A ELR R E A PURE TG PE (Gong et al., 2014) , 7
Ja g 5T, FRATTKE EF X ye-134 | ye-130 F1 jing-
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