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Abstract: [Objective] To systematically analyze and compare the diversity of endophytic fungi from
wild and cultivated Dendrobium officinale, and screen fungal strains with anti-anthracnose activities.
[ Method] Endophytic fungi of D. officinale were isolated by tissue block separation method, and they were
identified by slide culture method and molecular identification method based on internal transcribed spacer regions
of ribosomal DNA (rDNA-ITS). Screening for endophytic fungi against anthracnose was carried out by plate
method. [Result] Totally 236 endophytic fungal strains were isolated from D. officinale(132 from wild plants and
104 from artificially cultivated plants). Total colonization rate (50.46%), total isolation rate (61.11%) and
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diversity index (2.95%) of endophytic fungi in wild plants were significantly higher than those in artificially

cultivated plants (the corresponding values were 39.35%, 48.14% and 2.49, respectively). We screened out 34

strains of endophytic fungi with inhibitory activities against Colletotrichum gloeosporioides. Amomg them, the

strains Ceriporia sp. F102, Rigidoporus sp. F27, Termitomyces sp. F103 and Peniophora sp. F122 showed higher
inhibitory effects, and their inhibition rates were 93.06%, 88.20%, 87.48% and 84.57%, respectively.

[ Conclusion] The biodiversity and community structure of endophytic fungi of wild D. officinale and artificially

cultivated D. officinal had significant differences, and abundant strains with anti-anthracnose activities were

obtained from them, which lays the foundation for improving the quality of medicinal materials of artificially

cultivated D. officinal and the biocontrol of D. officinale anthracnose.
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Table 1 The colonization rate and isolation rate of endophytic fungi in Dendrobium officinale

A HH

KEHATEH

WA R

A _E i i . SEFAZ Y% IR %
. No. of tissue  No. of tissue segments No. of endophytic o .
Habitat Organ . - . Colonization rate  Isolation rate
segments with fungi fungal strains
B i Root 72 41 49 56.94Ab 68.06Ab
Wild 2 Stem 72 52 62 72.22Aa 86.11Aa
M Leaf 72 16 21 22.22Bc 29.17Bc
I Whole plant 216 109 132 50.46 61.11
ANTL#H: R Root 72 18 24 25.00Bc 33.33Bb
Artificial 2% Stem 72 31 40 43.06Bb 55.56Ba
cultivation . y oo¢ 72 36 40 50.00Aa 55.56Aa
FEHk Whole plant 216 85 104 39.35 48.15

)48 B A3 B 5] #0385 49 R Bl AN B F R R R B B F A £ 5+ 2. 2(P<0.05, Duncan’sik); 48R £ F R I % BB RE K5 5

F R R ARR AR R £ F R F(P<0.05, thh )

1) Different lowercase letters in the same column of the same habitat indicate significant differences among different organs

(P<0.05, Duncan’s test); Different capital letters in the same column of the same organ indicate significant differences between

different habitats (P<0.05, ¢ test)
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Table 2 Molecular identification of representative endophytic fungi from Dendrobium officinale

[z ¥ ke By Genbank ' UL B Fk ABALE /% KR4
Strain number Organ The most similar strain in Genbank Similarity Identified genus
F07 M- Leaf Fusarium proliferatum LrSF11(MG543691.1) 99 W JIH @ Fusarium
F201 M- Leaf Fusarium oxysporum Z9(EF611088.1) 99 W JIH @ Fusarium
F209 M- Leaf Fusarium proliferatum LrBF48 (MG543766.1) 99 W JIH @ Fusarium
F231 - Leaf Talaromyces verruculosus A1S1-6(KJ767062.1) 99 ERT B & Talaromyces
F412 - Leaf Grammothele fuligo MEL:2382748(KP012931.1) 99 Grammothele
F26 - Leaf Rigidoporus vinctus NZD-mf190(KM277965.1) 99 HfLIR J& Rigidoporus
F45 - Leaf Phanerochaete sp. (MK791719.1) 99 L ¥ ¥ & Phanerochaete
F04 M- Leaf  Schizophyllum commune HE2742 (KC505580.1) 99 HKAH & Schizophyllum
F96 M- Leaf Ascomycota sp. 3454 (F1544248.1) 99 TERJE Ascomycota
F84 M- Leaf Fusarium oxysporum SXLWF11(MG461555.1) 100 W IIH B Fusarium
F70 M- Leaf Aspergillus flavus C7-7(MG818938.1) 99 58 Aspergillus
F75 M Leaf Diaporthe goulteri PS(MN823638.1) 99 i) J8 5¢ J& Diaporthe
F303 2 Stem  Neofusicoccum parvum WH-15710(KY111851.1) 99 R T JE Neofusicoccum
F301 2% Stem Trichoderma sp. SDAS203714(MK871051.1) 99 K#J& Trichoderma
F212 2% Stem Gibberella sp. SCSGAF0028(JN850990.1) 99 IR )E Gibberella
F441 = Stem Pilatoporus ibericus LE-BIN 3922(MG722742.1) 99 Pilatoporus
F10 2% Stem Rigidoporus vinctus SCAU046(KY827376.1) 99 H LR J&8 Rigidoporus
F18 2 Stem Aureobasidium melanogenum 7-1(MF939079.1) 99 FIM % 8 Aureobasidium
F38 2% Stem Phanerochaete sp. T(MK791719.1) 99 L B/ J& Phanerochaete
F62 2% Stem Leiotrametes lactinea Cui 7084(JN048769.1) 99 ¥ & Leiotrametes
F03 2 Stem  Schizophyllum commune SCAU12(MF061788.1) 99 2B E Schizophyllum
F87 2 Stem  Penicillium sclerotiorum SCAU155(MF135518.1) 99 HEJE Penicillium
F23 Z£ Stem Irpex lacteus BYSTW1(MG820083.1) 99 LB Irpex
F73 2 Stem Colletotrichum gloeosporioides (KJ563297.1) 99 WRIHB & Colletotrichum
F08 2% Stem Phomopsis sp. Cef-S1(KX960809.1) 96 =L S5 8 Phomopsis
F20 2 Stem Perenniporia sp. TD95(KY849400.1) 99 ENL & Perenniporia
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[k ¥R BE Genbank 1 55 A1 AT # FRAALEE/ % e B4

Strain number Organ The most similar strain in Genbank Similarity Identified genus

F72 2% Stem Ascomycota sp. 3456 (F1544249.1) 97 THER & Ascomycota

F12 2% Stem Phlebiopsis sp. XSM1(KF534499.1) 99 {RIE 1R )8 Phlebiopsis

F83 X Stem  Aspergillus sclerotiorum SCAU092(MF061754.1) 99 & & Aspergillus

F97 = Stem Phoma multirostrata A2S1-D32(KJ767077.1) 100 2 %8 Phoma

F49 2 Stem Flavodon flavus SK(S8)(KY703429.1) 100 EH LR Flavodon

F09 R Root Rigidoporus vinctus SCAU046(KY827376.1) 99 5 fLI 8 Rigidoporus

F25 & Root Aureobasidium pullulans (JX156360.1) 99 FINE R )® Aureobasidium

F37 i Root Phanerochaete sp. ATT215(HQ607891.1) 99 L B/ J& Phanerochaete

F16 R Root Trametes sp. WZ-150 (MN872487.) 99 ¥ ® Trametes

F31 1 Root Trametes hirsuta CLOS(MT085752.1) 99 W& Trametes

F15 e Root  Schizophyllum commune SCAU126(MF061788.1) 99 ZURER R Schizophyllum

F102 R Root Ceriporia lacerata SCAU096(MF061758.1) 99 1 fLI 8 Ceriporia

F22 i Root Irpex lacteus BYSTW1(MG820083.1) 99 L BB Irpex

F74 i Root Phomopsis sp. Vtm1(MN733019.1) 99 W= R 8 Phomopsis

F05 & Root Phomopsis sp. DS55(KX010804.1) 98 W2 R% 8 Phomopsis

F02 fi2 Root Perenniporia tephropora (KJ780755.1) 99 ENLET )8 Perenniporia

F110 R Root  Peniophora crassitunicata He3814(MK588770.1) 99 kR )& Peniophora

F36 R Root Phlebia subserialis WZ-90(MN856249.1) 99 Stk & Phiebia

F66 R Root Fomitopsis palustris TYP-6137(K1995920.1) 99 HEFLE Fomitopsis

F112 R Root Meyerozyma guilliermondii (MN371912.1) 99 B¢ LLIE Meyerozyma

F68 & Root Subulicystidium longisporum ZJ4(JQ905612.1) 99 Subulicystidium

WM 3 Prox, HAEEAS I S 3 132 HRiE,
JET 24 &g, HOUB KB N FLEE Rigidoporus
(12.88%)- B J& Phanerochaete(10.61%)- %51 25
J& Aureobasidium(9.85%)~ ¥ W J& Trametes(9.09%)-
Z418 R I Schizophyllum(8.33%)~ e IH 1 J& (6.82%)-
H 5B Penicillium(4.55%) Fif fL & J&8
Ceriporia(4.55%) . BF A8k K A7 fifh & B AL 4 A2 L 1A
KB HATERHEMES - RTNERFERT
18 A&, HARA B N R 8 (16.33%). BHAL I
J& (14.29%). FHEE R (10.20%) & (10.20%)+
L JE (8.16%) B HJE (6.12%) W <
J& Termitomyces(6.12%). F&# Kk # )8 Penio-
phora(6.13%); 25 7 B2 19 A&, HALH KR
FHEFLEE B (12.90%)~ 2 55 J& (12.90%) 5% JH H
J& (12.90%) %t & (8.07%) 2 N5 R
Phomopsis(6.45%)~ ¥ J& (6.45%); M5 355 55 2
11 A8, MAEATHEE (14.29%). 5 E 58
(14.29%)- ¥ & )& (14.29%). T 3 F )& Ascomycota
(14.29%) AL E JE (9.52%) F /)& (9.52%) -

L E. AR, DR E R EEIX 4 N8
TERR 25 MR A IR, Rk E IR U LW
J&. B8 Meyerozyma M Subulicystidium
WAER 73 A, MR FETE 8 Philebiopsis. % )&
Aspergillus. 2 R J& Phoma FX 3 L&
Flavodon RAEZE /045, [8] )52 )& Diaporthe R 1L
A AT

MON TR BB AR 25, e a2 B 3 104 £k
WAERR, 2% E N 16 NE (& 3), HAU AR
RRTIHE (21.14%). H&HE (11.54%) K& &
Trichoderma(11.54%) )& (9.62%). 1 1  J&
(9.62%) . N TAERR A BBALI P AL BB R R4S M th A7
EBRKIZ 7 AN A B W /T 8 AR, FHAR %
EEENARERE (25.01%). HEJE (16.67%). 5 /&
(16.67%): ZEFB A A FLE 738 10 &, HAKEEN
PRTTEE R (45.00%) MUK T & (15.00%): It 43 85
F 1248, A HEENE 5 (15.00%). H I )E
(10.00%). 173 & (10.00%). KZFJE (10.00%). ik
W& (10.00%). & F 1 J& (10.00%) 1 Grammothele
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Table 3 Genus proportions of endophytic fungi in roots, stems and leaves of Dendrobium officinale %,
i) J& % R E - ik
Habitat Genus Root Stem Leaf Whole plant
[isigasy 1 FLIE JE Rigidoporus 14.29 12.90 9.52 12.88
Wild YK @ Aureobasidium 10.20 8.07 14.29 9.85
B JE Phanerochaete 6.13 12.90 14.29 10.61
Y& ® Trametes 10.20 6.45 14.29 9.09
ZARE B IF Schizophyllum 16.33 3.23 4.76 8.33
H 5B Penicillium 2.04 4.84 9.52 4.54
EFLE )R Ceriporia 8.16 3.23 0.00 4.54
WEAE Termitomyces 4.08 1.61 0.00 2.27
B Trpex 4.08 3.23 4.76 3.79
RIE W I Colletotrichum 0.00 12.90 4.76 6.82
W2 S5 Phomopsis 2.04 6.45 4.76 4.54
ML R Perenniporia 2.04 1.61 0.00 1.52
MaHufR ¥ )8 Peniophora 6.13 0.00 0.00 227
FHH 8 Ascomycota 2.04 3.23 14.29 4.54
fRH VI Phlebiopsis 0.00 4.84 0.00 2.27
KR & Phiebia 2.04 4.84 0.00 3.03
PIIHJE Fusarium 2.04 1.61 0.00 1.52
WUZFLHE B Fomitopsis 4.08 0.00 0.00 1.52
5 J& Aspergillus 0.00 4.84 0.00 2.27
FEREE Meyerozyma 2.04 0.00 0.00 0.76
/8] FE 5 )& Diaporthe 0.00 0.00 4.76 0.76
L5 )8 Phoma 0.00 1.61 0.00 0.76
Subulicystidium 2.04 0.00 0.00 0.76
%k FILE Flavodon 0.00 1.61 0.00 0.76
At Total 100.00 100.00 100.00 100.00
N IR R @ Fusarium 0.00 45.00 10.00 21.14
Artificial cultivation 8 aspergillus 16.67 5.00 10.00 9.62
H 2B Penicillium 16.67 5.00 15.00 11.54
AR Neofusicoccum 0.00 5.00 0.00 1.92
KEJ®/ Trichoderma 25.01 5.00 10.00 11.54
FG BB Irpex 0.00 15.00 10.00 9.62
BH 8 Trametes 8.33 0.00 5.00 3.85
L R Rigidoporus 8.33 0.00 0.00 1.92
ZUKE B B Schizophyllum 8.33 0.00 5.00 3.85
BEHE Phanerochaete 0.00 5.00 10.00 5.77
MY EE Talaromyces 8.33 5.00 5.00 5.77
Grammothele 0.00 0.00 10.00 3.85
W R Gibberella 0.00 5.00 0.00 1.92
Pilatoporus 0.00 5.00 0.00 1.92
WIHE Colletotrichum 0.00 0.00 5.00 1.92
K1 R )& Peniophora 8.33 0.00 5.00 3.85
£t Total 100.00 100.00 100.00 100.00
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(10.00%). thEE. FEE. KEE. BT HE
Talaromyces TERR. 25, W36 5047 BT & A
Y&, BEEE R ez s e 2R
Je&~ B AR5 e R o A AE RN s L J R AEAR
A s MR B Neofusicoccum- 7% %5 1 J& -
Pilatoporus RAEZEH 5341 : Grammothele, JRIFTH &
RAEMER A
2.3 SRR AR E BRI A4 B E R 2 HE M AN HE I
MEELER
M2 4 AR, B AR BR B AT M A AR LT Y 2 R
PEFRE (H') 9 2.95, #R 22 A BB H 55
N 2.70.2.82.2.28, ZEH AL HEH Z AR A

ML 25 M 21 BEFR H (E) 43 8 0.92. 0.94,
0.95, 4iit L& & 2 7, 3 A ERAL N AR B BB
Aid55) o B AR AR p 25 S AR AU B B (Cax =
0.72), 2 ZE 5 mF BIAHALE (Crr-£=0.65), iR 5
i B AR AL K (Ci i =0.60); AR 47 Jaccard AHALL
PR 2 0 B ) 0T b v, B AR R A AR AR L 2R i
3 AN L T T 2 T P PN AR T 2T AL R R R
FEACL o N AR B Bk B A fist N AR B I HY R 2.49,
MR ZE N A B H 7508 1,98, 1.84. 2.42;
. 25 ) E 43 508 0.95. 0.80. 0.97, i BH I o
MWNAEEEZ R, HRERSN, Zh 2
FEPETR S0 A%, BLRBE R A 50 N LA IG Mtk

F4 KEARR, Z MHPRNEEENZHME"

Table 4 The diversity of endophytic fungi in roots, stems and leaves of Dendrobium officinale

HEIR %

ZREERH

ABAUPEFE SR Similarity index(C)

A5 wE ) B SIEERE =
] Number of fungal ~Shannon-Wiener ) R = -
Habitat Organ . . Lo Evenness index (E)
species (S) diversity index (H") Root Stem Leaf
H4: & Root 18 2.70a 0.92a 0.72 0.60
Wwild 2 Stem 19 2.82a 0.94a 0.72 0.65
i Leaf 11 2.28b 0.95a 0.60 0.65
# Bk Whole plant 24 2.95
ANTHHE R Root 8 1.98b 0.95a 0.44 0.70
Artificial =X Stem 10 1.84b 0.80b 0.44 0.64
cultivation I Leaf 12 2.42a 0.97a 0.70 0.64
¥k Whole plant 16 2.49

DAR A 35 B 5] 338 )6 69 R Bl N B F8 R R R F & B | £ 5+ 8 %(P<0.05, Duncan’s %)

1) Different lowercase letters in the same column of the same habitat indicate significant differences among different organs

(P<0.05, Duncan’s test)

R 5 A AU B (Cp o =0.70), FIR 2 ZE S
(AL (Cry—2=0.64), 125 25 19 A AL 1 B K
(Cip_%=0.44); #RHE Jaccard HILME 2 HJ5 B2 4 b7
P, N 85 Bk R A bR PR A AR TR SR A AE AR
W 125 i e 38 A v R AR ARG, R 25 Sy BE S AR AL
24 HURERE MR L

B 1 D A R T TR 5 Bk B A R AR R SR
7% 7 d G W IR TEAS . B LR IR, A
A2 FUTE T IR B 34 A IR AR JE B R B RS Bk
LRTBE R (32 5), EATTN i At e JE B 11 400 ikl 2 50588
it 50%. 1X 34 BRE IR T 20 A&, Horb it
2T EEE (11.76%), HLUCHRRHEE (8.82%)
AL SR (8.82%). Bk F102 (4% fL
Ceriporia sp.)s F27(1§ fL# Rigidoporus sp.)« F103
(W EEA=TH Termitomyces sp.) Fl1 F122(fR
Peniophora sp.) % KAt JH B (1) RO B4, e
B R4 BIE %] 93.06%- 88.20%- 87.48% Al
84.57%

A ABRARMEE R AEK 7 d JFETE B B. C.D.E.F 4 3l ik
FILH RS F84. F123. F31. F100. FO5 B#k3t8E 9% 7 d JR M4 T4

A shows the colony morphology of C. gloeosporioides strains growing
for 7 days; B, C, D, E and F are the colony morphologies of C.
gloeosporioides growing with strains F84, F123, F31, F100 and FO05,
respectively, for 7 days

E1 SEARAEEEMNRERERE KRN
Fig.1 The effects of fungal endophytes from Dendrobium
officinale on the growth of Colletotrichum
gloeosporioides
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*5 HESKRARANEEENREKEENNGEIIER"
Table S Inhibitory effects of endophytic fungi of wild Dendrobium officinale on Colletotrichum gloeosporioides

B ARG 5 B4 FRF-12/em B 2/%
Strain number Genus Colony radius Inhibition rate

X1 H& Control RIE W & Colletotrichum 5.80+0.12
F102 HFLE & Ceriporia 0.52+0.04 93.06+0.94*
F27 LB & Rigidoporus 0.68+0.04 88.20+0.88*
F103 W EAJE Termitomyces 0.73+0.03 87.48+0.27*
F122 ATtk 38 Peniophora 0.89:+0.05 84.57+1.09*
F100 S H )8 Phanerochaete 1.03+0.03 82.19+0.32*
F24 iffLE& J8 Rigidoporus 1.15+0.08 80.15+1.47*
F97 Z H#JE Phoma 1.24+0.03 78.54+0.74*
F92 FIE B Ascomycota 1.33+0.03 77.11£0.71*
F75 &) J8& 72 J& Diaporthe 1.35+0.07 76.70+1.50%
F134 BIEH @ Colletotrichum 1.36+0.30 76.34+5.11*
F67 WEFLEE Fomitopsis 1.45+0.03 74.97+0.85%*
F135 BIEH @ Colletotrichum 1.46+0.26 74.65+5.01%
F06 WL JE Termitomyces 1.53+0.03 73.56+0.29*
F115 B H )8 Phanerochaete 1.53+0.02 73.54+0.70*
F74 =L S5 8 Phomopsis 1.59+0.09 72.55+1.20%
F84 WG Fusarium 1.62+0.06 72.11+1.06*
F42 B & Phanerochaete 1.67+0.03 71.26+0.29*
F55 Z4R8 R JE Schizophyllum 1.73+0.03 70.09+0.81%*
F80 HEEJE Penicillium 1.79+0.05 69.04+1.34%*
F31 8 Trametes 1.79+0.05 69.04+1.34%
F112 T B8 Meyerozyma 1.810.00 68.82:+0.62*
F125 4B )& Phanerochaete 1.83+0.04 68.50+£0.23*
F124 FIE B Ascomycota 1.93+0.04 66.70+0.84*
F131 =L S5 8 Phomopsis 1.93+0.43 66.50+8.07*
F03 ZARETH & Schizophyllum 2.00+0.06 65.45+1.68*
F132 STIK 8 Phiebia 2.00+0.30 65.31+5.87*
F101 Z4R8 R JE Schizophyllum 2.01+0.07 65.30+1.67*
F123 FHBJE Ascomycota 2.03+0.03 64.92+0.88*
F02 ENLE 8 Perenniporia 1.28+0.04 64.92:+0.88*
F66 WUZFLE B Fomitopsis 2.07+0.07 64.30+1.82%
F54 IS EE Irpex 2.28+0.03 60.89:£0.98*
F36 STIK 1 8 Phiebia 2.3340.03 59.78+1.28*
F05 =L 558 Phomopsis 2.67+0.09 53.9242.41%
F25 YN R Aureobasidium 2.88+0.06 50.24+1.56*

D) E P HE A AT IR (=3); “*” kT 5 BARL £ F B F(P<0.05, 0 1)

1)The data in table are means+standard deviations (n = 3);

3 it

AT T LT A Bk B A ek N 2B TR IR S A e
B B R R 2 R R RO TN DR R AR
HI FAEA A 2E T 2 EORIR TSR, R i i Al
REAE P IESIANRE S8 BB AR A K
FESAIR I A S A AT b, R
A 2 R R N, TR HIEA S T AN AR

@

indicates significant difference from the control (P<0.05, ¢ test)

B A IR B0 B B B, RO R o e T S Ak
B A AR R 2 AR BAR
FARMERNERR LA BRMEHE RS T A
TR, (N AR R PR e 0 10 P A R 0 B R
MUETHFR A TR AR SR ZEAR L, YA
A T ) EE R YRS A, i LR 1
BUR, 0 A 2R OB R P S IO 6 A (IR iR
FE) S B B . N AR PRBE T R R K ¥ 5 7
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XHER, 25 BF2E 5 N TARREBR BA ik A A BR800 22 B LB BT R ¥ P 1 P 1) B i 55

K, P B0 AR B2 S AR e, AT BN ARG 1
Py SRR KT 1) D SRR G LR R,
R FEE 0 B R B L P S I S, PRI G A B AR
HUE TE AN T B A R B vy . A RS0 RN ok
B5 AR R AN B A R AR I R AL S B (2 0
RN AE PR A7 AE — 58 22 7, X 86 22 S il 43t 1] g
AR N A BB AR AR N e i TR,
T} 245 A4 75 AR 58 A B8 TR B A AR TR R T DU
o g 1E AR 24 S YED A s, N2 5 3|
2RI H A TR O AR AR T SR R, B AR
R AN A RS 5 N TRk A
A BRI 22 5« B9 AR ARLR 1 A0 35 G B O B8 AL 1R
&, N LB A E R W B % . fRf
RIEJE PLZ LA JB FIBERE & Subulicystidium RAE
S A R R A AR R 2 B B, AR R th e 2 A
R R SR R A AR T & 2,
() i 57 g I E B Ak R st b o B B X el A
BGEAME N TRRGEENERERFNER
TG N TS Bk R A R 26 o ) e R R
PR HEEA

Jig 70 7R JHL T A 51 D BR = A Hb XN AR 35 K B
A R IELIG 1 2 AR o H ET T R X R T
F LR MR G E TR . 2y AR A
A —EWBTia 8RB 2 2 7 AL 25 1%, Biia
R FFEATEE, T HIL 28 5y 3i& R 2555 81, 520
FRHAR T B, DRI 2 R SRR 1) 2 4 ) A AR
WG J7EN . WA W AT 518 LI U %
HARR, JEH 8L R ETER . AT
RI WAE AT 2 ML S A AR AR )
T FEHIRE ST, JF O Tl S 2 2 a0 E BTG
WL, N AT Epicoccum nigrum ASUTT 7] B
Ly S TP Y 7 EERE P, /N MR N A B B
Streptomyces sp. DEF 09 B Ak ] {8 /N3 78 25 95 1™
R AR 60%°", DRI A A 350 B CE AR A0 06 35 T A=
YiiiG T B RIS TR A FT R B A
iz 3] 34 AR AT EPURIE B I N AL, EAT
TR AL I B A 2 3 i T 50%, HeH Bk Ceriporia
sp. F102. Rigidoporus sp. F27. Termitomyces sp.
F103 Fl1 Peniophora sp. F122 FIHI B R R B 4f, HAM
A 23 711 H 93.06% 88.20%. 87.48% Hl 84.57%.
X LG TR MR Bk B A AR RIELR R AE P 97 3 4 BT
FE AR B B B2 IR, HLAE H T 1) AR 7 S80CR A A i
— B .
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