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B E [B®)] A SCKHARERHCHREE 58 A ¥R 4l 5 Cordyceps sinensis, 1] DL #2424
i ik Hepialus armoricanus % H1 048 & 54 i 5 #5 % Ophicordyceps sinensis 3 IR AT F H 52 M B bk, A<
SCETEX 3B H A B ROR R BRI 6 RAR G FR S a5 A% R0 TR P 7] 45 G i i 0 40 Hh A 00 3461 T
5. [ AR ] X 6 MRAHSCHIEAT/AE W 2R bR, JRiad ITS JP 80 Hoxd i A T JE % 5 Xt 6 AR AHOC 8 T
5 4% H T B A P Ko RS S 0 B (R % W M 0 4y H R SIEG 5 XL A 2 AR TR T 5 & R B B AR Y i
g oy [ 458 ] UEW T 6 MOHDCHRERS S & i RO AR 1, P ETRR 2F-2, FD | TB-1 #il TB-4
Xof 4 HUR R IR BT 100%, bR 3-5-2 XA U RGN 4.32%; E bk MR-1 X4 g FER
FH T7.27%; 6 BRAH IR 4G (= G4 b 8 ik 4l U RE T - TR 3-5-2 X i ik 4 R L 50.0% , TR 2F-2
X W R 0y AR Ry 85.0% , IR MR-1 X i e 4 HUR YLl 73.3%, TR FD X di i i 4y e 2 e
H70.0%, THEPE TB-1 X 9G4 SR RN 64.0%, K TB-4 2 65.0%; HHXTTHMRY, EHR5EH
FERAI R, [ 858 ] By 6 MM R A (R Y 1 f 54 B R A B
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Relative infectiveness of six Cordyceps sinensis-related fungal
strains to Hepialus armoricanus larvae

XIE Fang CHEN Zhao-He ZHU Yu-Lan SU Qiang-Jun CHEN Chen ZHANG Yu

(School of Biological and Pharmaceutical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract [Objectives] To study the relative infectiousness of six fungal strains isolated from different parts of Cordyceps
sinensis to Hepialus armoricanus larvae. C. sinensis-related fungi are defined as fungi isolated from wild C. sinensis that can
infect and kill H. armoricanus larvae and interact with O. sinensis. [Methods] Biological characteristics of 6 strains of
related fungi were described and their ITS sequences were aligned to identify the species. The infectiveness of the six strains
of related fungi to H. armoricanus larvae were tested separately. Two related fungi were tested in a joint infection experiment
with O. sinensis. [Results] The 6 strains of related fungi all affected the growth of O. sinensis: The inhibition rate of the 2F-2,
FD, TB-1 and TB-4 strains to O. sinensis was close to 100%, that of the 3-5-2 strain was 4.32% and that of the MR-1 strain
was 77.27%. All six strains had the ability to infect H. armoricanus larvae. The infection rate of the 3-5-2 strain was 50.0%,
that of the 2F-2 strain was 85.0% and that of the MR-1 strain was 73.3%. The infection rate of FD strain was 70.0%; the
infection rate of the TB-1 strain was 64.0% and the infection rate of the TB-4 strain was 65.0%. The mortality rate of joint
infections was lower than that of single-strain infections. [Conclusion] The 6 strains of related fungi were all infectious to H.
armoricanus larvae and can interact with O. sinensis.
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A U RS — A A T e SR A R
4K 3 000-5 000 m (1) FEE ALK, HAWE
M E R, (SR =25F, 2010 ), HAJR
A M E R Ophicordyceps sinensis 2 4 i i
1% Hepialus armoricanus 4 U5, & & ALK
AR T 5 4 R A P R R s U A
it Z iR ZHOR A 255 B /D & TR T
BISLG, R 90% LA T B35 3Rk [l — B Rl DA%
W R (X5, 1989; BXEHAE, 1989; X
YEZ 5%, 2003 ),

164 R AR Sl SR A T SR R )
& UEBA (A 55 38 A WLARGE o B0 H3E T AR BB
WA P R (2304, 20125 XIARSE,
2016 ). A AR, DA 4 h F vk
MR e T i CRAEEA S, 2007; 9K,
2010; Xiaetal., 2015, 2016; HhikZ%E, 2016;
TRPULESE, 2018 ), ZEEIRE (2016) WHFRE
BH , ZES R 0 i s 0 4yt i TRV A R P
(CH1 F1 CH2) W LABE {2 YL 2 Fn 4 o s Ak it
] o FHUAT UL, A DA U BRI v v A7 7R BE
I] o 5 8 A HU IR e A A i S B2 A5 A R A TR
FEAE? X ECPEA T I A ) 2 et e 7 R 2R TR
XPARBEREMNEY B, B FREFED
W RARAIRENER? XHETRERANR
A [R) R

I A B RO LR, R 2] B

SRR KRR A 5 MR RN R E
S5y B A A U R B R LSRR AR e
R AR 1fy 1R B A5 4% K S T X URE A R L T ) T
BRo AT LURT ST A2 A HU RO AR, i
A s A RO R, X HE WK AT 1705
aife. R WITEIHIE, REA 6 BRIE L W
SREARICTA o S B AEXT 6 iR G 1Y A7
FRtEEATIRST , JAG o0 2 3 [ W % 19k )y 1L 17
RALAES), IR S L M R AR5
Wi o Ay figp 25 b a4 RIS R A7 A 4 1) A —
BEA 5 IR

1 RS
1.1 E#

ik 4 B B B GZC ( Fungal name
registration numbe: FN570054 ), H 223838 K27
Ay 5 25 TR B AR W R B TR AR A
HEAHCE R AR IEE B AR 1 s,

BT ORAT « BEARAT Y B 2 o 7 A 0 i
Fhk b, R AR, MEER S At L
U, B2 2-8 °CHAPKAR PRI B~ A e e — 1

kg 8 05 40 R A7 B HOR A iR T R A
BINEFH e £ Ry sE, s w, ez
—MAJE, PRETE I BGR, RN 4 dE T
SCH

1 EHEE
Table 1 Sources of strains
RS 5 Wi WIEY GenBank # 55 AR AR IR
Strain number Separation method GenBank accession number Strain source
3-5-2 ZH 2143 % Organizational separation KP284432.1 2015 HEE/EA R E R
2F-1 {41415 Organizational separation KP284433.1 2015 4 AL HUR B LA
MR-1 202153 Organizational separation MK616520.1 2018 4F A EA B W T 5EAA
TB-1 {4143 Organizational separation MK616541.1 2017 HERHA W E B 75k
FD fil-F4 % Spore separation MK568061.1 2018 4E R HLA B w54
TB-4 fil-F4 % Spore separation MK616757.1 2018 4F R LA B w54
12 xR LR 15 g, ZEM7K 1000 mL, 45 pH 4y 6.5,

PDA HiJidk: DE5E 200 g, Hi%HE 20 g,

AR AL A5 200 mL, TH44E 200 g,
HEHE 20 g, KEFLEMN Sg, R 1 g, MR
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Bo02g, iR A 1g, EA4ERBL I,
B 15 g, 7&18/K 1000 mL, 75 pH K 6.5,

13 BEFURREE

NI S5 TV 1 2 UERAE , I S AR LA
&, F MOTICB Wi MESH 22 . o gty .
M FIASSERORLGER, FE BT FPLA A

1.4 il sRLg

Bel AL, KRS AIEE 90 mm
PSR FR LA, 35 77 B [ I e v TAE 65 o
BH2d, BREERENEESRE, EBREKRIF. #
TR ARG IR 54 M E BT, FHHE KER
9 mm WFTFLER TS N ZITIL, FBFTIrmR
IN—EK 1) 2 PR AP TSR LA, EL B H A
PE 3 em, B OEEOAATE, BNEKEE 3
NEE, B S dIDSREE BRI RIE SR, 3t
iC3% 50 d.

R = [ BRI/
X RV A2] % 100%.

FEPLR BT Pbr e CRERPRIE, 2002 ):
I 9% HOCHE S FIL 100%; 119%: AHCH &
P =3/4; M. 2/3 =M &6 F1<3/4;
V. 13ZMCH G-I <2/3; V. X
B PRI < 1735 VIZR: wf EBE B 47 L
100%.

1.5 EERHLR

F T2 S 6 A Y 7 2 O 0 ek < Ok BT
HISRAZ , R R RS 22 ) B A | A 4 ) 24
X R Gl R, (a4l B 7 S 2 1 R R
7% 30 d J5, HEREHUARR /-S4 B TR e
S5
151 MHEXEEKSEBRFERSFER WA
5mL THE/KTHEE RN, HXEESNEER
BRRIVE YRR, TN RETE R T,
PR ICH K IEVEL 1 4 EO A #2254
et ks, BEEARZE 10 mL, Bk AT,
3-5-2 WS AERTRWIKE R (0.742+£0.035) x
10" 4~/mL, 2F-2 BERRIMEA BB N (0.531 +
0.087) x 10° 4~/mL, TB-1 ks A 7 FE ik

ik (0.572+0.083 ) x 10°/mL, TB-4 ( 0.537+
0.076 ) x 10° 4~/mL, & R HEKS 4T
Bk B (0.625+0.047 ) x 108 4~/mL.

152 HAXEERELERHE LotdTr
FSCE FH B 9 mm FTFLASFEAH C V5T IL,
IS mL BH/K SHCF w2 A, VTSR
SRR 2280, e ERZE 10mL,

1.5.3 HXEERERELREHS R Hk
AR DG TR B AR A3 A 0 B3 T 22 R 1 S B
N MRS RIE IR A, R S d R 1 IR, AR
WEE 1R, JFHAIRIC SR 4h AU S B .

154 HEXFRKSELHEERE SR LRIE
A ARG AR S A RE R T
EIFWAER 1 1 BNRS, IR T N AR,
BEbR S d B 1R, BRI 1k, FHIESR
4y HUB R B

1.6 DNARE. ITS KBy EENEFE

DNA $2H. FIH PDA 35355 b e o 22
Fl OMEGA D3195-01 i) & 2B DNA,

ITS F B4 .

BN P OE R T b7 ) A S I 32 i 2
YIAa], S EEE G ITST F1 1TS4, DL ik
KL DNA A, PCR UV FEF -
D95 °C, 3min; @95 °C, 30s; 56 °C, 30s;
72 °C, 1 min, 3t 35 MEH; @ 72 °C, 10 min;
4 °C, RMWHRZRIE25uL: 514 ITS1 0.5 uL,
Mk 1 uL, FHI#ITS4 0.5 uL, Mix12.5 pL,
ddH,0 10.5 pL, £ PCR ¥ 143 ITSIDNA H Bt
HEAFI

PCR =42l AL F e p 10 98 35 AR MRk
A BRI 58

1.7 H#ELE
NI &4 % WK H MEGA-X 27l .
2 ZER5HH

2.1 HXEEE. BZRSERTFHESERER

FAKREBREIES | WL S MO ERTIE
WA 1 FR .
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[LE232
Hypha morphology

SHERTIES
Conidia morphology

3-5-2 2F-2

MR-1 FD TB-1 TB-4

1 AEEXENEE. ALESEBRFES (FR=10 pm)
Fig. 1 Morphology of colony, hyphae and conidia of different related fungi (Bars=10 pm)
A 3-5-2 WHRIETRIEAS; B 2F-2 WHREEIEL; C. MR-1 HHRkETEIEL; D. FD BHkEEIES;
E. TB-1 WHRHETEIEL; F.TB-4 BHkEEIES: G 3-5-2 k2L H. 2F-2 Btk 2B,

L MR-1 HRR I ZIEZS; J. FD WKk IAZIEZS;

K. TB-1 WA ZIEA; L. TB-4 BEH 2ZIEA;

M. 3-5-2 WRHRIMER TR N 2F-2 Wk R TEZ; O. TB-1 Btk Al 7IEZS; P TB-4 WA TR
A. Colony morphology of strain 3-5-2; B. Colony morphology of strain 2F-2; C. Colony morphology of strain MR-1;

D. Colony morphology of strain FD; E. Colony morphology of strain TB-1 strain; F. Colony morphology of strain TB-4;
G. Hypha morphology of strain 3-5-2; H. Hypha morphology of strain 2F-2; I. Hypha morphology of strain MR-1; J. Hypha
morphology of strain FD; K. Hypha morphology of strain TB-1; L. Hypha morphology of strain TB-4;

M. Conidia morphology of strain 3-5-2; N. Conidia morphology of strain 2F-2;

0. Conidia morphology of strain TB-1; P. Conidia morphology of strain TB-4.

3-2-1: £ PDA Kigdt I, ixmitkAdE KK
1%, WERA0, DB, TR, 4
K& s R adbl 7, 20077 A s 2 Al
o WA TS, HZZEBEIPR FREAN S,
FREDCHE I, AW, PR TmiE K, L1
HAEBZ IR/ NE, 175/ EDE , BuEEb,

2F-2: £ PDA 33k iR R A K
i, BEEEER, REWLERERE, W5
HEESE, WIET WA nR, BMEET, W
ey, BELREMEAYS, Ak, T B8R
BRA RGP fugh i) RARBUR, BEr= A KA R
TR T

MR-1: IZHERIE LRG3 AR RE,
SRR 223 HIgms , 43 An ¥, v TR 4K,
BAMNZW 2B Ho b, NZNRIALE,
ERMEET, WLBEH, MEIRACH, T4
%, WA KB R e AR

FD: WIS R R PR BN, |

v D X 22BN, 15 X 22 0
PEREOEOR, BRI R, B%IX
HONH G, TAEREZERK. BB, BoREA
W22 SC IS, TN — AR 22, BT 22 3R
PE, JCH S A FIAR I R FR 254

TB-1: ZRRTEF W3R 0L AR KR N2
18, WIEHSEEST, ABME, FREOAAR,
UERZALE, A /NS, RiiERK
ALOBPIRIE T, WBHE. BT, Wt
AV HA AN 2), Joss. ARk, ™~
REH TR, TR, B,

TB-4: R Ui SREE B AR ROy,
WYRAGEAE, FObEn, SERIR, AW
WA, RAEZEA, DA R R R a1
To BT, WeREYAR, Ak EREEA
AU, A RO 22 DGR IR BRAR BS54 . 7 74
PR AR O A, AR TR AT 4 B 5 B ER IR
WHEB T, FHLAH 10 1.
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F2 AEHEXEEEER. BLEERFSEBRFRM
Table 2 Colony diameter, hypha diameter and conidia size of different related bacteria
Wk W% EA (em) B2z EHAZ (um) SHERFR/N (pm)
Strain number Colony diameter (um) Hyphae diameter (um) Conidia size (um)
3-5-2 3.25 2.5-3.0 2.5-4.0
2F-2 6.88 1.5-2.0 (1.5-1.7)x(2.3-2.5)
MR-1 3.92 2.5-3.0 —
FD 6.76 2.5-3.0 —
TB-1 4.9 2.0-3.0 2.0-3.0
TB-4 7.28 3.0-4.5 2.5-4.0
— R A D] A S

— indicates that no obvious sporulation structure is seen.

22 BAXHERZEREHSH

2) R, 6 MR 3-5-2 il JE Aspergillus Cladosporium f 2L
HyZe ot & Aspergillus versicolor, 2F-2 i dist

F} Cordycipitaceae s 11/ | saria 1 BUH 1R R

Sordariomycetes H.[#, FD M4t J] #J& Fusarium
Link EI#, TB-1 FH%/E Penicillium Y= i

23 HEXESEHEFEREXMBIHER

i lsaria fumosorosea, MR-1 H 2§ 7% 1 2 K 3 1T LUE A AR A K R K T4

100

92
78 _|:

100

100
94

100

i I

87
&l

100

100
—7___

87

100

79474|:

99
—5sl

3-5-2 (KP284432.1)
e il 55 Aspergillus versicolor isolate DFFSCS010 (JX156356.1)
At il 55 Aspergillus versicolor strain D-1 (EF125026.1)

Juft il 55 Aspergillus versicolor strain AIR-SAB-I-11 (KF815587.1)
FEJB Penicillium sp. GA6 (KJ415574.1)

#%3)8 Penicillium sp. PC6 (EF105368.1)

TB-1 (MK616541.1)

7= Penicillium chrysogenum strain CBS 126337 (MH863913.1)
#HIE)&E Cladosporium aerium (MF472898.1)

BB B Cladosporium sp. strain B64 (MF615037.1)

TB-4 (MK611757.1)

%8 Cladosporium sp. isolate D3 (MG548567.1)

Fungal sp. strain LBF43 (KU728307.1)

MR-1 (MK616520.1)

FFEH M Sordariomycetes sp. 11332 (GQ153240.1)

KYEER T Isaria farinose isolate C19 (HQ907945.1)

YRR B Paecilomyces hepiali strain JY6-6 (KF770692.1)
2F-2 (KP284433.1)

MR EER AL Isaria fumosorosea isolate FFIC 27 (KF876832.1)

Bk JIH & Fusarium sp. (MK050649.1)

AR JI B Fusarium oxysporum strain Fo02 (MH536544.1)

FD (MK568061.1)

Bk TI W Fusarium tricinctum strain CS15 (KX015993.1)

B2 EFITSEIHENNI ZREAXEH
Fig. 2 NJ phylogenetic tree constructed based on ITS sequence
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TB-1 TB-4

B3 TFE#HSDEHEREEMRITEFEST 40 d EREEES
Fig.3 Colony morphology of each strain after 40 days of confrontation culture with Ophiocordyceps sinensis

3-5-2: 3-5-2 TR A BT [R] I AR OOTIRE B 5 40 d R B TRIVEIE A s 2F-2: 2F-2 TRIR-5 2% B R T[] -2 i X U 35

77 40 d J I EVEIEAS; MR-1: MR-1 Bdk-5 4 HUR R ] IHEFP X IR B 57 40 d R AT IEAS; FD: FD MRS 40

LR ] NHEFP XTI RS 3R 40 d ISR ETEIEAS ;. TB-1: TB-1 Rk 5 4 dUE RO W] B R 4 IRe R 55 40 d 5 TR TR
TB-4: TB-4 fifk-5 4 1= iR [F] I R RO IR B 5% 40 d IR RETEIES . TREIF.

3-5-2: The colony morphology of the 3-5-2 strain and Ophiocordyceps sinensis inoculated at the same time after 40 days of
confrontation culture; 2F-2: The colony morphology of the 2F-2 strain and O. sinensis inoculated at the same time after 40
days of confrontation culture; MR-1: The colony morphology of the MR-1 strain and O. sinensis inoculated at the same time
after 40 days of confrontation culture; FD: The colony morphology of the FD strain and O. sinensis inoculated at the same
time after 40 days of confrontation culture; TB-1: The colony morphology of the TB-1 strain and O. sinensis inoculated at the
same time after 40 days of confrontation culture; TB-4: The colony morphology of the TB-4 strain and O. sinensis inoculated

at the same time after 40 days of confrontation culture. The same below.

MR, A U R 19 A KA AN R AR B 1Y)
i, Hob 2F-2. FD. TB-1 #il TB-4, 1 T-H:
KA, P I FERE FRILTAL S AR s H], 4
MO R IR R W A KA A, BRI T 440l
RPN s ] JOE SR TH AR, A A U R
AR RN, BT 40 d B, BARFEAFIL
ME R REEFIEA, Wik, M6 100%,
FEPLRBOTEN T 9. Witk 3-5-2 X4 U R
PRI VeSS, A AR IR RE % 40 d B, 52
i 20 A B RO Y TR VR EL AR A E) 1.55 em, AR
44 1.62 cm, HULANHIRN 4.32%, FEHLREL
PEE NIV, Btk MR-1 S A K AR E
TR, (AT XTI SE R E Y, & iU R AT L
FEAE I MR-1 28K B9 5, IR R T 454071
Fad WIS T MR-1 X 4% 5 0 i AR
I, 25d 40 d BXTIRFEE SRS, SER Al 4t B
HEEER N 0.56 cm, XHEZH KM 1.62 cm,
LI 77.27%, H5bt REOEE R MY,

24 HEXHEREHRSBUERER

4 ] DU Y, ASTR] B R B 5 2 i
i iE, BOE bR L RIS SRR, R
B L G IR 2B A B 2R, K3
S5 B R R [R] B AR R U 1 BT A (] B AR e R 2
SN, 3-5-2 HMREOEIE R R R B
M, SET 30 d 522t R R A T A
e, HEGEREIZA AN 13 d, BRI, 48
50%. 2F-2 FEARESE IS B HUpA R B B S oK B
o, MHECLAMER R, FETS 15 d 2R
ik, 2617 30 d FEERksE e, H
AU e, 20 2 d, 1R YR TR, 2 85%.
MR-1 ARSI AR fe R, BT 3 d
Je R BB ULTR 22 N AU E i 15 d B E
B RE e, HBGURE L 11 d, ZYeR
298 73.3%. FD WAREIE)E Ay d AR 2 +
wfh, BRI ST, BT 3d A
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F1:3d
3days g
after death it

¥1-15d
15 days
after death

¥1-30d
30 days !
after death |

3-5-2 2F-2
B4 SRIEHEHL) R EHEXEBRLENRE

Fig. 4 Morphology of the Hepialus armoricanuslarvae infected by various related fungi

x3 IRIEEHL) HERER ST
Table 3 Statistics of infection of the Hepialus
armoricanus larvae
P4 H g
W bR S BOERTHE (d) (%)

RYR (%)

Strain ~ Time to death  Number of  Infection rate

number (d) larvae tested (%)
(pieces)

3-5-2 13 30 50.0
2F-2 2 30 85.0
MR-1 11 30 73.3
FD 14 30 70.0
TB-1 7 30 64.0
TB-4 14 30 65.0

IR K IR, 15 d e Rk s, H
BOILHTTE) A 14 d 2 YR 20 70%,TB-1 & TB-4
HREOE G i AR B B B e wifa, JET- 15d

TB-1

NV ER 22 T i A il oA, 2 30 d IR 2258 A fl 2
S, BOEREISZ 0 7 d F 14 d, YR
25 64%1 65%.

25 B 3-5-2.2F2 52 EEHESELR
g 4h g R

LWk 3-52 5AMARELL - 18 HHR
B R Y W i R <l HUS |, BOE B SR F 6 BE R
P ] P 358 2 T IR AR P, LRSI A2 B
Mg (B 5), X5HMEREFHE, WL
& B AUAE SR , AR IR — AR L
WLt X 5HPMRREAY G, E5RE
FOEHT Rl S AR YA 22 AR 2, (AR YR i
FEAK, M S0%FEE 10% (£ 4),

ZEPERE 2F-2 AR REELL 1 1 B LBNR
HRY IR B, R 6 WA, Bt H A

E5 BE#3-5-255HESERESELREHSHERTHHRES
Fig. 5 Morphology of the dead larvae after the joint infection of strain 3-5-2 and Ophiocordyceps sinensis
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B 6 FEH2F25PERERESELRERSNHERTHRAKES
Fig. 6 Morphology of the dead larvae after the joint infection of strain 2F-2 and Ophiocordyceps sinensis

x4 SEEERRERMEBRMAERILR
Table 4 Comparison of results between joint
infection and single infection

R Y EERY
Hikk Infestation alone Compound infection
G5 BERIE] ES7aih [T
b . Infection . Infection
numoer: 1. Time to
meto  pate (%) rate (%)
death (d) death (d)
3-5-2 13 50 12 10
2F-2 2 85 9 20

B4 O, AR 3 KRR WD
L GE FRANRAR, 55 5 KR RERH AN R, A
KZE 40 d EARSAZRE 2K, XEHG
Y15 s e AT B R 22 5 R 4 BdE T LB
i, EAREMESEREAZR, N2d2EZE9d,
RGBT AT, M 85%F% % 20%.

3 g

HAr& R N T E 4 ER R
TSR RAE A A IR B T, A e

SERE P g (Z22304d, 20125 Cao et al., 2015),
PR, B0 H AR TC i HE bR AR B e 4 U A iy
JE R B2 o S F AR e FE R B A A R
T EE A AR A SRR e B, (AR L5
Bk (OREASE, 2007; 5KKARSE, 2010;
Xiaetal., 2015, 2016; #Hi%, 2016; FKPU4E
4, 2018), BUA N TIEFRAREAE + b3 dusloe
PR B I, WG O HEBR A AR
S5 INZ A TS TR R N AE 2l 5 352 5544
B UE A AH DCHIE o R A U B DG B A 5 38
JEH —E M

B A1 R 45 i i ik 41 LA PRI, HLBE TR
R, TR X A% H BT R D 5 B R AR L B i i 4
H, DARIBA) 8 PR, SER TR AT o 55
A AR AR PR, A5 AR 5T 50 T AE
Pk, HAEARIAEG 1T o X 27 R R e
RIS IR T B R ELAT 2G4, Xt A AL
() 6 P IRARAT A 4 H B BAH DG T bR IE o ARBFFE X
2 AR TIR SR YR, 45 R R ARG
FEABEHE R R YR M AR AL T B ] . X — &5 R
AN (ZEERE, 2016) MRS EA—3K, i
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RG22 B R R R 2 T Y. B S, R
I, AR RS AN (3-5-2) FEHE
ORI (2F-2), T4 KR (2016) (M
FEAIE 4y B iR S R (CHIL A1 CH2 ), H:
W, FEHERA BRI i A r e 25 5 o ERhbt
R RARASTNG 7, DL B &l A il A K R
Y R o

AT T AFAE 0 32BN 2 SR AR Y T FH 1 s i
Ik & R BFANRAZ FAS, FEN Rl O P b
F%, HL, BRSO R RI MR, nTEE
e Ze LTI A W TR o me3iAR Oy 2R T
WA AT BRI R AG , TCIE IR A T A
BT, SRATCH R, JC R ERFR AT I %)
HAE AR AR, BRI AERRIE [ nl AT, (X}
TR A ER S ARBEART T, BAEKR. H
HA B 58 2 0 A4 T 5 X — S5 ot ie
HRILARGE , B H LA T 4 BT DOEE A K
0 A LEI R S8 A i ) MR [] 6 X W
4 BOBE R 25 R (IR, 2016 ).
AWEFEH 6 PR G i Y s i 4y i Us , Ho i
i R IR R Z2 DA R 5 520 I 22 1 AR i 5
X4, MERFAEAE AL, FERYEZ G AR
X IR e o HRUIAR I 1 TR 22 00 A7 OURE 26 7 R BT 56
WEZ PR Ry AR 55, AR 58 2 T80 R i 4 U=
o5 RAEUEA SR IO IR HERR IS P I 2, 0T, A&
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