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WE: [ B4 ] K9 23 1 G 8 Odontotermes formosanus B B £ 4 4 3345 % A H BUE 4> Termitomyces heimii % % 49 %
w, THRNFROBE BRASRBEELAY, SATRZENESLAAETLAFTEL, [FEHF]HAETRERL
SEABMAES, WAy @, BLIRT WA LB RATBCRA ARG Hrm, KN & RURAD € ) E A BEH R P AR
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Impact of microorganisms of Odontotermes formosanus fungus-combs
on the growth of Termitomyces heimii

ZHU Yaning, YANG Guiying, ZHOU Qihuan, XIE Xiaojun, QI Mengwen, SHEN Yi, MO Jianchu

(Ministry of Agriculture Key Laboratory of Molecular Biology of Crop Pathogens and Insect Pests, Institute of Insect
Sciences, Zhejiang University, Hangzhou 310058, Zhejiang, China)

Abstract: [Objective] This study, with an investigation into how Odontotermes formosanus fungus-combs
microorganisms influence the growth of Termitomyces heimii, is aimed to provide an experimental reference for
further research on the micro-ecology of the termite combs, and make contribution to the artificial cultivation of
Termitomyces. [Method] First, oligotrophic medium was employed to separate microorganisms in the fungus-
combs. As for bacterium, with an exploration conducted of how bacterial fermentation broth influences the
growth of T. heimii, high performance liquid chromatography (HPLC) was used to determine the newly formed
soluble carbohydrates in the fermentation broths to clarify the relationship between bacterium and 7. Aeimii. In
terms of fungi, co-culture was used to detect the interaction between 7. heimii and other fungi in the combs.
[Result] Eight species of bacteria and 12 species of fungi were isolated from the fungus-combs where a large
number of spores of 7. heimii were distributed. Firmicute separated promoted the growth of 7. heimii, under the
influence of which, knots were formed in the hyphae and the growth rate of the hyphae partly increased by
0.033 cm-d' (P<<0.01). By contrast, Proteobacteria inhibited the growth of 7. heimii, with a significant inhibitory
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effect displayed by Burkholderia sp. (undetermined) under the influence of which, 7. heimii could hardly grow.
As was shown in the HPLC analysis, a large amount of soluble carbohydrates were newly produced in the
bacterial fermentation broths, indicating that the bacterium in the fungus-combs had the ability to degrade
lignocellulose and convert it into oligosaccharides. Other fungi in the fungus-combs inhibited the growth of T.
heimii and once the fungus-combs died out, fungi such as mold quickly occupied the combs. [Conclusion] 78.9%
of the bacterium isolated from termite combs benefits 7. heimii, while all the fungi isolated inhibit its growth,
implying that the microorganisms of O. formosanus fungus-combs have a significant effect on T. heimii. [Ch, 5
fig. 2 tab. 18 ref.]

Key words: fungus-combs microorganisms; bacterial fermentation broth; high performance liquid

chromatography (HPLC); fungus co-culture

W& A & Termitomyces J& — 28 5 AW LA M K w , &8 1 + # ] Basidiomycota <> [# V. 44
Agaricomycetidae 25 # <pF} Lyophyllaceae!"!, & T/ 2% A WG [ A BE LT i, AAFRXGINGE, K I fF
. TS, (HERNARTIF & BT TN TARRER B e W A AP 2T = E, F2A S
B '] Bacteroidetes, J2BETH ] Firmicute, Jit Z& &[] Actinobacteria, ZFJE F# [] Proteobacteria, MR JiE /&[]
Spirochaetes %, X LA FE 76 W [l Tl o 85%% . A LR 2T E, 4R MR 4E R iARX & i
TREFRRE, ATEE, 2 69% NEwoKGYIHR, IR AT 7T SRl R g mt ™, PAULY 550
FEFRM . AUKEE T A S DL R R AR AR 21, DR B Yt 25 T R 2R 4 25 1 AR

SR S 2 P SRR T A DA A TR, 3 ek v 3 e N T B S R A P A % 7R o FE A 0.03%, ZR TR
HE WL A B ftLE Cladosporium . K%5J& Trichoderma M= 4R %5 & Umbelopsis 517 WM MHIET 5,
RIS Xylaria B FAD P 2 Pt OGS <P | 40 AN R TS, (HA A AT IESE . b A7 7 B 25 UL
M EE, W= A Hypotermes makhamensis T B 1 1Y) B & Gigantropanus sp.”'. Bt & + B
Odontoterme obesus J&i 7y '1 (A5 5. i1 55 Aspergillus nidulans™®, T4 & 141 58 -5 S - B[R] B At AR 2T 4 25
AR S % SAWHASAN 50 BIXTIR 5 2 F-B, 30T T o WA 0 5 WU BAEOC R, IF8 FH s R0 A
T AT T T A B R A AR BT 4E R e ) SARN A BT, BFEA “DATEIR R AR B AR R <
A 2 Y SR

LA

1.1 &

1.1.1 AR AA R R RN + (I Odontotermes formosanus W% H RS =T KHE, EH 26 C
WA SR . AL Do 7R O, SRR I AR AR AR, S5 T Y E N Termitomyces
heimii, GenBank & 5% & KF302100M ", B [ 7N 40 B 43 25 5 2k B2 A i)t Dendrobium officinal, M U1 38T
MR E Bacillus velezensis o

112 milo &3k 1/5 LB BRI IREE: & MK 2.000 g, FEEESRECY) 1.000 g, A1 HA 2.000 g.
ER) 14.000 g, ZZIE/K 1L, pHS; 1/10 LB BAR IR BREBUEMAN, HAMKER 1/5 LB B35, M
e, pHS.

113 AdSBRAFE 15 DREHEMLNEE IR (PDA): B8 40.000 g, H%HE 4.000 g, Bl
¥3 14.000 g, ZEMB/K 1L, pHS5; 1/10 PDA: BREUE#SL, HARYIBKIR 1/5 PDA ¥ige 4k, B,
pH 5; 1/5 R 5 TR 7R . AN 1.000 g, BERFHZELY) 0.400 g, 2 HE 4.000 g, Bz & — 80
0.250 g. L/KBRIREE 0.125 g ZAEH 14.000 g, Z8M/K 1L, pHS5; 1/10 MR 5T BRRE IR BRIBUR
b, AP ARIR 1/5 SR 5T RS FREL, Boormsl, pHS. BIFARES, m bR 3R 3L i o
KFERE AN EERMRINER, EWEERTFRIL P 2R E 7124 20.000 F1 50.000 mg- L',

114 Haesgiidk  FREZAAERMRREFEIE: T8 20.000 g, #kH7 10.000 g (5 KM M Ek B & 25
it 4 B A EE) . BERR A T 1.000 g, LKBREREE 0.500 g, LF4EZ KK 5.000 g, FEMEK 1L, pHS5;
TR ER Bz SUE TR RR EAR RS R LR FIRBC O Be, A 4ER AR . BiiE# 28.000 g, pH 5.



600 WroIL R R K A R 2022 4E 6 H 20 H

1.2 #MEYHE

121 REH®E L. . FREEB 0.050 giREG. HAREMER: H0.010 g RS HEMT 2 mL &
O, A I mL JCRE7K, WWHE3 K, BIR30s, #E Smin, B EER. FIE, K0 AR R 5B
FeM 100, 1071, 102, 10° TR ZaRE .

122 i 4 & H300 uL FBE N 107, 107, 107° AR A, A 1/5 LB [k 555 1710
LB ERREFRILFIRAMAIS), W 3HEE, 28 C wob@E g TR E 2~3 d, GR35 40 T i [l
R AR, BRRAlAL 2 IR)G 4 °C P17

123 A@5®H HBUNRER, T 1/5 PDA BFR3E . 1/10 PDA 5353 1/5 SR 5 TR FRIEA 1/10 R
TR FE L, WHREIEE R 2 cm, W34EHE . B 300 uL FBEELRE 9 100, 107", 107 A9 54 [0,
S ER R B G A A, W3 HER, WFRAMF 1.2.2 AT, RISz s5 &0 T E i
FLIA A0

1.3 MEMEE

13.1 m@ % EUEPE DNA, $EEBGET 514 27F F1 1492R ¥ 40 16S rRNA Ke[H 7 BE, $74# 4%
. 94 °C 5 min; 94 C305s, 55 C30s, 72 C 1 min, 30 KAGH; 72 C 5 min, B4 M aE R S0
(PCR) J= 43 Wi V1 i S AE Wy 4 AR A BR S /1, )45 38 2k BLAST (http://www.ncebi.nlm.nih.gov) £ £k
FEXT . S TPk

132 AW%x 4ifb)s BEREESRE S d R M W AEYHEARARA R, REREFIEFIZ DNA, LR
BERR L, EIBCE 514 ITS1 5 ITS4 97 1 B i ITS J¥ %), W )J¥ J5 i@ iF BLAST (http://www.ncbi.nlm.
nih.gov) FEEL LLXT . S TIME

14 HAEITWEEERKZM

141 %) & 8 B2 8 Bk Ko 2 0 20 B K D1 30 2 F0AT 581 53 0 42 b 28 T K Bk 2 2F 4 R IR I R 5
T 28 °C. 150 r-min ' FE IR EE T RECEERT 24~28 h J5, AR EE T A AN B R RO, SR HUO
£ D(600) A 0.15 Bf (R 20 B B VRAE AP I B 1 mL AP0 9000 A 100 mL 55373, 4 1R) 4 ks
5dJ&, 8000r-min' B.0> 10 min, B IR .

142 #&E kR MA@ REAKZERE JEER 60 mm BFRMAMA 5 mL K5 # R FHw, fn
A 5 mL B KR ER R SRS BRI AR 32 38, $R R B FRIL SRR . M. KEITILSRI AR N
5 mm PR TR YA FORER B 4P AR B IG R 3k b, T 28 C @A ML IR 15d, ARFRSER
ik 3L . PAIVEXT IR G TR 4 Ry JCBR A e S M (20 g L7Y)5 BHIMEXT R K T TR T 4
SHICHEK s T R R R TR BRIV R KBS L SRS EORER R AR A R IR AL AR IR K
PRI BRIV 4 by 2ok D I D SIERT 2 FRUFF A K TR PR VR

143 BUESAREIUME WP 2 A A ORI E SRR AN [R] K Ek B 4 P TR [ A s 7 L v
BFEE 1SAR, TR RERELEHR, IPTRARKEER, WA KPS MES : B F KRB
21 B R VR LA R R 1 3R 2 20 d B, BRAHE SRAE KBS

1.5 SRREEILENEAEERFELEYR

1.5.1 kg nlEYEREEY ARG IATR . 6 Pl iE MR S £8ad (45+1) C TIRfE RS, 5
FREL 1.000 g (F5 1 0.100 mg) % 100 mL i, 582U G HAm EWKES, i 022 pm KR UEk
g, FRIAES . BOKEGANE EEW, T 0.22 um K RIS 0. IR . BOK 5 T KBk R A
Rige sk, o 022 um K RpEL g

152 ZE0kAR &R A BT MRS 2 BOAR T VAR . IR S B X BRGR WV R 2 k2
ST &, (SO (3 R 22T 6K (HPLC-RID) AP 28 5 i o (S B Al
AU . AR Waters 1525 BV 35 ; K2R~ Waters 2414 75 296025 (32 E Waters 24
H)); W~ BENSON 2000-0 BP-OA Organic Acid Column (7.8 mm=300.0 mm, HA); WshtihEE T
K #EREEE R S0 pl; AEIESH 80 °C5 AR K 40 °C; Wi 0.8 mL+min',

1.6 WEESHERNHEMERNFRESE

1.6.1 “FARHMEDT M 100 mm 1/5 SR B TIGFRE R 2 B R XL, K B 5 mm By PR
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R T — MLy, 28 °C HEDEIEIR 10 d JE M AR Z= 73—, AHRIZRPEXTIRE IR 20d, 3 IR
162 HWHEAHILE BEREBNREBS, ERGREN 100%, HRIEHN 28 CHOLHE, k24 h
FHMIE R

2 HREH

21 BNEFRENAEMEANSBETE

ASHIFFE N ISR TR 6] b S 1 19 BRANE , 43R ERERR ] SRR AT, 7E 1/5 LB [E RS FR Ik,
BT PP AT 15 SR AN B BN 1.3x10° 4>+ g'c BLAST HUXT4IE 16S rRNA JEHF 51, b 15 bRg TR RE
I, 239 K ZEMAT B Bacillus megaterium (4 %) Bl [CZFHT B Bacillus aryabhattai (3 #8%) . MEFEZE S
FF & Bacillus cereus (3 #£). EOWR ZE 4T & Bacillus mycoides (1 #£). 1 4% % L ¥F & Bacillus toyonensis
@rR); BAhatkE TAEIT, 5 3 N Burkholderia sp. (5 &) (2 ¥k). Burkholderia sp. (1 ££) Fl
Cupriavidus sp. (1 #£).

AT B 7 AN m, 12 P28, 7R 15 R DT R FREE TR b T R IR LR A
K 2.8510° A+ g it BLAST HXEUR ITS B, JE25 40 A AR . 4005 00 SURI5- B0 e AT
Trichoderma brevicompactum . W 75 22 f0 F Arthrinium phaeospermum . R E W Trichoderma virens .
Penicillium pimiteouiense . /Nl 7= 221k & Hyphodontia microspora. Coniochaeta fasciculata . % %% 5 [
Penicillium steckii. F R {05 Cladosporium cladosporioides. Cladosporium velox. Paecilomyces sp. Fl
Ophiostomatales sp. . %% 7 B i Penicillium brevicompactum

ARG A - AT o P8 A AT LB O B, R A 22 R B T B R (IR 1A 2 T LR
B2 10° PR AN IS, B e or AR B0 20 i 5 LU BOK (BT 1B), Rz 107" i, JEFRdErh iy s B i i
i AR (B 10), MR 107 1), IEFRIE P UAA U7 B bk (181 1D),  HOXO B2 bR 73 B 3] 2
(1] 1E)o T 78] 2% B AN 7 BT P8 A S 10° T LSV o 18 B R B v 1 30, 000 oy (780 1 2% 1 981 o LN
T A R S A PR AT ATD BB 20 0 B S, N T [T P B34 - 5 P AR

A~D IR R FR10 d J5 B R F . 1000 107 A1 1072 B LS/ B3 R4, E R 2 AR
Bl ZHLIOBABALANSS
Figure I  Fungi separated from the fungus-combs of O. formosanu
22 HEAEE R ESE KN
22.1 WEMA BRI ESLALZKAERKGYm R ATH: BRE KA M CEEAT RS, o
A JEERE TR 1) 20 O R T VR X0 P M Sk 3 B - M B S p 22 AR A R, e T A K R4 T 0.033 emed !
(P<0.01). ZFJE W 14N E Burkholderia sp. (F75€). Burkholderia sp. X} WAL AE 2 AN HIER, H2ER
ENTE .
222 AR@ARBRSRESBEGH e FIEERERET M A E R BETE — R DR BUEER A RK
P ERZFFAFT T . B EC 2 AT TR A A 2 AT TR 2 T DR VRO A 335 75 8 )5 T (i (o S T 22 A 45 e
IR S (K 2A . 1] 2B FE 2C), LAY R RE G 1T 240 11 BOIR 2 0T BORN 1A% 25 FOAT 181 & T T
IMAJG, F22EIMNE (& 2D fE 2E), HEZAE KR K.

T A T AT 1) 400 T R T A — A R B RIS K . Burkholderia sp. (55 40 B8 B US4
ARKAWBIEIIEN, RAAFEREPBRERE2)ZILTHE K (B 2F). i Burkholderia sp. il
Cupriavidus sp. N EHRMAJG , BT 22 2 (U (] 2G fTE 2H).
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Table 1  Effects of different bacterium treatments on the mycelium growth of 7. heimii

IMANE AL BT AR om 224K % (cm- d ) T A0 A A 3R WAV HAR/em B 22E KR (em- d ™)
EREFHIATR 2.50+0.18 0.167+0.012 Burkholderia sp. (F#5&) 2.13+0.02 0.142+0.002
Bl [G 2R AT T 2.57+0.02* 0.1710.002% Burkholderia sp. 2.08+0.16 0.139+0.011
BEREFFTE 2.62£0.00%* 0.1740.006** Cupriavidus sp. 2.57+0.02** 0.17120.002**
FOIRZFFAT 2.68+0.12%* 0.179+0.008** Xof R4 2.18+0.09 0.146:0.006
T AT 2.68+0.12%* 0.179+0.008%*

R s 3R 50 IR LE 25 5 B 35 (P<<0.05) 5 ** 3R 5 IEUAH Lh 22 i 3 (P<<0.01)

A~H RO RN EOREFAORFIE L Bl IREFFRAT B R 2R AT T . SRR A 2F f AT
B+ Burkholderia sp. (f$5€) < Burkholderia sp. F1 Cupriavidus sp. FERALEE; T 7R BHMEXTHE On
THETHR 0); 1 8 PR I8 (ST K R HERTHE (AT BA7K); L F 2 B
HEE I DSRS0 25 PR 1 1 1)
A2 ARRARLETHESLHETA
Figure 2 Morphological changes of T. heimii under fungus-combs bacterial fermented broths treatment

M (1] 20) FzsAR K A S B (18] 2K) A= R RE R o -5 I PR 5P 00 o T YRR B P AN TR, MR BE BT
240 1 DL SR 24 SO T AR VR AN R AN G2 O A 2R G, H A S S (R, SR BN S AP 22
WL, SEATuikA I (8] 2L0), DGR A IR AR B TSR A A AR, O A — 2 PR
23 BHREBIESN

TSR AP A A LT AE 2R BE TR, Il R ) S o™, ORI TSR BT 6 Bl AR X fif
BRI PR, I v AR it I E] 6 2 2R RO K UUHE L IR 18] B HR AR 6~8 miin.

R2 6 TEAE RIERY RS RORE B H IR E

Table 2 Retention time of six simple carbohydrates by high performance liquid chromatography (HPLC)

BERpE HY USR] /min s BERP HH USR] /min eS|
THERwE 7.871 Lk vk 7.585 M
b 7.958 A TERE 6.818 BB
Lok 7.593 A FEEH 6.864 OB
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TR 22 N 285 AR B B R ZFFAT IR L AT G ZF AT DRI B R 25 BT TR R VR ZE. 6~8 min A7 LI HH 0 (141 3A
& 3B FIE 3C), X HEEE 2 052y Joa 1) i U Ik 18] v S Bfr BT ] 200 B0 o R 2B i 1 DR a ml v P T SRR 2R )
JoT, AR RTRORE , D0 3k 2 {7 SRS ) o0 (e I A TR 22 A 2 AR — MR . TR S <A
Koo HTC AR H TR 22 41 5 1) AR ZFE AT R 4% ZE AT TR R IR FE 6~8 min A R g, [R) I AE 4~
5 min A7 B35 6 (18 3D FIE 3E), SR H W [R] y 4~5 min B35 A2 AT I PERE S M) A RE (2 i SR < Ay
R MITCR e HE P 22 4145 . 25 b, HWERTTE] R 6~8 min BPHEZEH) B S B i SR, IR ] 4~
5 min FHERPIIRZ . FiIH RE D) 25 WAL 22 1 S5 ke, AU 4 T A — AR EVE .

I T4 Burkholderia sp. (%€ ). Burkholderia sp. Fll Cupriavidus sp. /& B¢ & W AE 4~5 min Fll 6~
8 min ¥4 104 (8 3F. |81 3G FIIE 3H), AN ek, (7B Bd Ttk A
R MW 2ZA W, 2P AARK . TR 3 B0 40 & 3R 2 A T — s iy s, o
Burkholderia sp. (R 7€) TR AR J Y 530 i W) B 78 IR S AT A e v, BOMERE

VAT T, TR [ 200 TR % T DRI P €0 1 e A TR 3 Jd 2 v T v PR R (11 31), W BRI v T A e
SN, RS T I A0 T R R AR R AR AR BT AE R, IR AR T TR T

2000 2000 1 600

A B C
1600} 1600} 1200}
01200 | 1200 i I /|
# 800 % 800 | = S0 1wa
B i = 2 400} TN
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W46 % 10 12 0 2 4 6 8 10 0 2 4 6 8
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2000 20007 1600 j‘
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= s00f | = 800} 2 .
3 ‘ i I B 400} ]
= 400} g E 400} FINOA, B \ N
N NN ol Ut | | AR
~400 L 400 ' : . . —400 : ' ' -
0 2 4 6 8 10 0 2 4 6 8 o 2 4 6 8
HH SIS [ /min HA U B[] /min HH UEE I ] /min
2000 2000, | 1600 |
1600 - 1600 ‘ 1200+
#1200 f #1200 ‘ e 1
2 800} 2 s00f | 20 N
2 A 2 B B 400l H
= 400t | ‘ = 400} - = Mo
0 - &= L - 0 = 2 S : T\* S 0 i o = o
7400 1 1 Il Il ] 7400 " " " " N _400 1 1 Il )
0 2 4 6 8 10 0 2 4 6 8 10 o 2 4 6 8
HA UGS ] /min HY I [A] /min HH UEE R [B] /min

A~H RIRFIR B EATE  FT R AAT I WSR2 AT . SIS FAT I . £ AT . Burkholderia sp. (15
SE)~ Burkholderia sp. F1 Cupriavidus sp. BW; 1 &P %I G385 BOKEK B2 47 4k 22 AR5 97 45

B3 @R &R A & hT
Figure 3 High performance liquid chromatography (HPLC) analysis of bacterial fermentation broths in the termite fungus-combs
24 WESCHEEREMEESIFES
WSS ) B B TR RE S, JCTEAI A A T I 2 7 0 AR A (181 4) . IR, TR IR 4 T U Tk 7 I
AR, X5 SAWHASAN S50 RYZESAAYE , AT REJE R AN RIS SR 3 T S B0 o A R b i 4
BRI OR, RO BCERAREPIRR T, TORIER AR AR RS 1 2R RO R A A
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A~L RO ] 3 B B A AR B R I 35 . SGERE . P. pimiteouienses /MR 221
Wi C.fasciculatas VEAHHH HORBHIE . C. velox. Paecilomyces sp.~ Ophiostomatales sp.
FUE 2 B, M RoR = [ |

B4 WESL 23 G80A A A AL E xR
Figure 4 Antagonistic culture of T eimii with other fungi separated from the fungus-combs

KM/, B 50 B Fe A AT A T — e il vE e
25 AWNEMETRERREEKEBR

TR IV T 2 R D SRR L (B 5)e A BE T RS, T B N SO TR S Re D AR, TR T
Ji A A BE B B AN @ Penicillium MR EEJE Trichoderma % WU A B A2 e K, EATTRAR
HAK . AREZRFEBELWOE, XA AR I Em A TE, (B H S 300 T [l A 252 2090
il TR, T E BTG, AR DA SRR L, A0 B AR A K A R G A B S
Py o2 A A A o AR A B R B A

A~D TR BT RIS 2 Ky 3R Ha R, PS5 REM P EELLHEKS
A5 HRHTESIdARABATAEARRLAALAKRER

Figure 5 Fungi growth in 5 days after deaid termite fungus-combs
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3 3t

JEERE BT 1] Ay e T P A R TR B R R — B AN [ J00  [FT P321 1 28 4 B o L2 % A — R ARk,
FE IO A7 S AR K A P A PO, TR R AN B o R R A S AR AR K ) I R,
FHE N JE R B 1 40 P T B A A R VR T o AR ST IE ST . R IR R A ) 0 T YR T B A R 2 A
K BN a5 AR, T () R RE TR 1] A A MR A B DL S 2R AT TR X SR <A s BT R, MBI T ORIE R
DIEF AR, FBOH B P E A — e e . BRI & B 330 FP K OB Macrotermitinae B3
U AT H T LR (AR R R A R A B TR 248 (LB AR T 22 B o A TR A AR T ) B, B 2298 R AT
FEREVA T O A B A L™ AR W B 2 A AN I A, FTRB S TOIR kAR, 52 i
FIEPAEAR, DRI o 0 mT 8 30 oM o (81 PN 200 TR PSR s 1l B 2200 RS, MR AR K, 5 T L
TH.

1 T T [EB A A — B B R RS 1P, T Burkholderia sp. (1558 BBESRZUM I L4 4, {H
FAETHRBA, A “HIN” iz H s KR = W EHE % Fa g, 5 Burkholderia
sp. (F758) A= mT 2% JEoh —FlAEPIBIG T B, it sl A K, BHATLELAFEE

AR EF e Z e DT 4 UGB U E e Z 05, ook [ ) S Ak S e i, I e A T v v 2 0
PR EE AT ORI S S ARG pH 5 Y B OKER Bz £ 4 3 15 57 FEAE BN G [ P15 14 [R] B3 S V27 (781 248 77
PAET — SR, ARJEFLEZR AU B A 1] HR 22 T (781 200 1T B e A o 4 41 R 11 01 LA SR AR ™= 4
Xof W EE A A KR R . R [ B B ST B AR SR T AE R BURE ST, H NI K T £ Ak R AR 2
WA R BRI, SO R [F] PN 200 B 0 R 2ok 7 A R AR T 2T 2 2 R i 1) 7 202 5 Db ) v KRR A A o 2T 4
RO, LI WM. b h. TREEBSRET 13%. 45%. 60% HIARTE, T HHIE A AH R i
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