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B E: [¥%] 94 BHAARELE (ectomycorrhizal fungi, ECMF)&E 9% 4% AR 4 PRk L3 A i Bk

[ B ¢9]) -0 KRB R MEE R T & K448 3 (Entoloma clypeatum) i £ A& K foia shdd &, Az H it
— AR Ao oL B RAEARYE . [ k] AT R A8 B S AT 4L 4R 4 B 4 AL B 7 31 4% % 18] [} X (internal
transcribed spacer, ITS)% & ; T4 HRAHF TN IPFEAS . Bii4s. RSB MRS ZH A LA
k. F&AE. 555, pH. MRERASEARMBHRELSETFHm. [£R] 257 XEHA
BERDARH, EHLARERRBRBARFRABRAYTETAR, MHHLAREER, RIPE
JERAIBRATRALIKRT ERS, SR K BR T A 254 £(75.029 mg/L)F 55 %(9.31%)
&3, JPEERE R AK(25.880 mg/L. 0.55%); B KBER pHALHEAK, 4 PR L BER Y, 474
BR A F VAMLBR 45 5 4F T 3 5 (19.4 mmol/L), 97 BRA8 A% (12.4 mmol/L), A xf 404 1.9-5.1 4%; B
MR B F AT R GG 1.3-3.2 45, WAARERA5 3R 5(0.006 7 U/mL), 2% & F H A6 3 A 4L 3 (P<0.05);
KT HRMHARES T ZEMX, HEHFEEZILEEHMX(P0.05), SAARREZINIE
EAXP<0.01), 5 pH 4K T EEAA0X. [£6]) BROGE LA A REERBEGGESH, £
WY B REAE R B AR R, X A TR )R JE R AE I Rt — H 423k ECMF 89 5 B AU 3248 7 A #
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Solubilizing effect of Entoloma clypeatum on insoluble
phosphorus

HAO Chen, WANG Jianrui, MU Chunfeng, CHEN Xiaoran, YU Xinyan, LIU Yu'

School of Agriculture, Ludong University, Yantai 264000, Shandong, China

Abstract: [Background] Ectomycorrhizal fungi (ECMF) can promote plants to absorb
insoluble phosphorus in the soil. [Objective] To study the mycelial growth and phosphorus
solubilization of Entoloma clypeatum with different insoluble phosphorus sources, so as to
provide a basis for further research and application of the fungus. [Methods] An ECMF strain
was isolated by the tissue culture method and identified based on the internal transcribed spacer
(ITS) sequence. The effects of lecithin, aluminum phosphate, calcium phytate, and iron
phosphate on the mycelial growth, available phosphorus content, phosphorus solubility, pH,
citric acid content, and acid phosphatase content of the strain were determined under pure
culture conditions. [Results] The strain was identified as E. clypeatum, and its mycelia grew
normally in solid and liquid media with different phosphorus sources. The mycelial growth was
slow in the solid media, and the dry weight of mycelial pellets in the liquid medium
supplemented with lecithin was the highest. The available phosphorus content (75.029 mg/L)
and phosphorus-solubilizing rate (9.31%) of the strain were the highest in the medium
containing calcium phytate and the lowest (25.880 mg/L and 0.55%, respectively) in the
medium supplemented with lecithin. The pH of each fermentation broth decreased over time. The
citric acid content was the highest (19.4 mmol/L) in the medium supplemented with phytic acid
calcium and the lowest (12.4 mmol/L) in the medium supplemented with lecithin, which were
1.9-5.1 times that of the control group. The acid phosphatase content in the media
supplemented with different insoluble phosphorus sources was 1.3—3.2 times that of the control.
It was the highest (0.006 7 U/mL) in the medium with calcium phytate as the insoluble
phosphorus source, with significant differences from that in the other three treatments (P<0.05).
The available phosphorus content was positively correlated with phosphorus-solubilizing rate
(P<0.05) and citric acid content (P<0.01) and negatively correlated with pH and mycelial pellet
dry weight. [Conclusion] E. clypeatum capable of solubilizing insoluble phosphorus serves as an
excellent choice to reduce the use of phosphate fertilizer. The findings provide a reference for the
development and utilization of E. clypeatum and further research on the phosphorus-solubilizing
mechanism of ECMF.

Keywords: ectomycorrhizal fungi; available phosphorus; phosphorus-rate; citric acid; acid
phosphatase
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BERAE Y A K BT W BT T R o0 2R FHBR
LR Z—, YR ARK . K EME LR
RHEEEERNY, RiiE RS, Ak
oy Z BN WU R B = A, A8 A R SR
FH A5 i s A w4 KRR, FRIE AR 4y
TR E R, B S5 F L Fe' L Al
T Ca> 255 T8 e Ve R h , 2 B0 Y AN REF
BT DISRERRIE /N . S5 SR AR SR TR

VI Z MY R A G th Ay, e A
A3 3k 1 AR R DA - 58 v Bk OB 1Y) R T SR 1 X
B I E BRFAES . ARSI AAET A SR A A 4
H, R B W RS S AR R TR
RS AR, R K I R O
SRR, M R AR B A (ectomycorrhizal fungi,
ECMF) A MR Prorbir 2 e, 16518 F44:
SRR ERUE SIS EE A A MLIR , i LI ol
PR 725 kg o] e R B R SR R A i
PESEFE DI . #2250 ECMF JE AR5, A
R S B 39%—54%"Y; Jok I BLRE
fn MR RIS A AR e R e, Rk
AR EA BEEAY, HM ECMF 425 17 N, P
K BW SRR B a5, B RS R
AALENE . IREE . ORGP E IR R
PR EC SR . ZERIHXT NL P A K IR
IR, AR T N XL
TG EE AT RE B HR S T A RO . A
b A RURN A U PV R S DAY
WESEAE AR 4 B ECMF &, #ifxTE
FROCR MM RE 1927, JLGRE I3, et
AR P,

JE R 75 1 (Entoloma: clypeatum)sK J& T +H
T [ ] (Basidiomycota) <> 4 44 (Agaricomycetidae)
A= % H (Agaricales) ¥ #5 1 £} (Entolomataceae)
Fi#E T 8 (Entoloma)®' ), N RLE R, J&— Rl
ECMF, R85 e Rt 2 Uefiy, s | 4R

75 R LA T BB AR P20 VR 7R BT AN A
BRI, B B LE AR 5 SR R el p A T
LA, e SRR RIE AR, R
KEKKE . R ZEESESHRENE, 2k
JERWAM N LT E R — Rk E K
SR B A 0 T B R4y, o] R R R R
5 SR R AR, DA AR B R, R
A= A, SRR I X835 & e F AR S AR
KIRAHEEZ L,

AT ST LA L A AR £ SRR el A SR R 1) AR
KFE B AT X 5, e 41 4050 B AR U Rl
IAEARRIMES B IR G I B i AT el %, X
BRI 22 KR R AR E A TN, 98 & R A
RO XEA BRI AL AR D), A R AT R
FIHZ R B ALl DL R IR A T2 48 ECMF 1%
LRI AL S, Rl A2 AN ] b DX SR AR &
JE ARSI

1 MHE7%

1.1 ##
1.1.1  #&

AR FEE(E. clypeatum) TSR B LA
ARG T RARAT A b
112 #iliEssE

L B4 22 7 B B I8 (potato  dextrose  gar,
PDA)E; I3k (g/L): 482 200.0, HiZGHE 20.0,
BifE 16.0,

Potato-glucose-peptone-casein (PGPC) [ &
Regedk(g/L): T H 200.0, #%0E 20.0, T
25, HAW 2.5, BUR 16.0.

Potato-glucose-peptone-casein (PGPC) & {4
R (g/L): A4 200.0, #iAIHE 20.0, T
=25, HAMK 25,

MEVE PEBERR £h (g/L): BERREN 0.8, BEMREK
1.0, HHRRES 1.0, BRBERR 5.0072%,
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1.1.3  EZERA TR

Ezup HX HEIEK 4] DNA fli #2574,
A TAEY) T AR () By A BR 2N Wl 5 2H 21 2 il e
PR P gt T T A 0 3R 5 A A A R 5 S A U
ERE, R REEREARA A,

HL K1, 28 2 FITRL = AR AL ) A R A
Ay AN LRI, b a3 b A A
ARTTEAA; mE R EE L, B HE
AR R A E] RS, BRSO
ARRA A BESF AT ST A, HiFEfRD
S A RA
1.2 &
121 #KHREE

X AR BEA T 05 8 S alidk, RGN
2244 o R Ezup #ExUE R S K 2H DNA il
I G B B S A R TR 22 4K v AR B A R
(deoxyribonucleic acid, DNA), £ it N &% k(6]
B X (internal transcribed spacer, ITS)4 H43 / ,
PCR 3%} ITS1 (5'-TCCGTAGGTGAACCTG
CGG-3")#1 ITS4 (5-TCCTCCGCTTATTGATAT
GC-3"), PCR JWAAZR(50 puL): ddH,O 20 uL,
2xSanTag PCR Mix 25 pL, iF. KI5 4%
(10 pmol/L)#% 2 uL, DNA (2030 ng/uL) 1 uL,
PCR JZ W :f4: 94 °C 5 min; 94°C30s, 52°C
30s, 72°C30s, 335 4E¥; 72 °C 10 min;
4 °CLRAF . PCR U3 7 W 1% i 4 v g W
VKR SR A T AW TR (R IR A FRA A
&M AR Y o #4781 EAE T GenBank Jf 5
GenBank H AW K F )7 51 L X8 & T 2
(basic local alignment search tool, BLAST)#1T
[F) PP e X o
1.2.2 EREMIERRNE

WAE PDA 535 5 b G AL 7 (R B D 4 T 4T
LA HIL 5 mm KR/ANE I, o 54ER T &
AR R PGPC ARSI H, RATF

RNk B0 7 d I BV BLAR , OB IR 35 d,
B 22, T 45-60 CHLA T EiHE,
RV T8, B0 s ~EE,
1.2.3 BAEMEFRRELIRTENE

W AE PDA K535 5L b s AL 47 (%) R b 45 P 4T
FLAR 2 EI 5 mm K/ B, - 5IEF T 56
AFEIR PGPC WK F=FE T, LI
WS FRIEE AT IR, BB 140 r/min, 22 °CHE SR
21 do K2R ALY Mg, KWK 4 °CfR
FEREN, THZZERT M 45-60 °C, HETZ1H
B, RIS 223k T8, A0 5 N EE
124 AEBEENESHENNERFBENITE

20 mL 1.2.3 R T 50 mL .04
t1, 8000 r/min &5.0» 10 min, B F1EW 5 mL,
SR FHARBH BT 2006 0 B VI 7 e P i P A A
W, B s AEE

VS Tl 228 (o )= (52 TR & TR VR AT 2550 Tl 5 it — %o i
% WA SO 2 B )N A 5 10028
1.2.5 ABARMBIRBIENE

FIA 1.2.3 ol P8 RIS I R B, SR FHZH Y
e LR T P Tt R 0 e S 0 379 B 2
MRl &, NG S ANER,
1.2.6 ABRITIEER S S pH NE

R FAFFREIR o s A TR S 1.2.3 it
UEARAT I B T AT IR 5 15 TR pHL 31
EREERT pHAE, BN 5 ANMER .
1.3 BESITS ST

BT AT $ {8 414 Excel 2019 ¥E47485T,
{fi F SPSS 19 bt 22 5 WM, (%K
4 GraphPad Prism 8 /& .

2 EREGHN

21 EMSTEE
X} TSR 22K 35T DNA REUS P14
R ITS (NCBI #% R Fy 91 B4 5 5% 5 0 5l A
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OR294061 Fll ON819567)/%41], F GenBank
11 BLAST X, F524K ITS J¥41 HXT 4551
100%, 5 He (JQ281479) Aty k4 kLA,
H 224K ITS ¥4 Shishikura £8(LC533315)5%
PR R RN 100%, DRI AE 43 85 3145 1Y
I 224K 4 E. clypeatum,
22 HLEARBETHEKRES
22,1 EFEFEHTHEZERKRKR

JE PR 8 T R PR TE 4 Rl U [ 1A 8% 37 3k
BT EwR K, (HAERKZE, HREEEREM
W TEAEAFBRE N TR EER; F—kE
& 3G IR A 4 0 3 25 S (] 1-3), 7ERE 3R 35d

JE W BRI A BEIEPBERE 2.35 cm,
JEWEIRER 2.53 cm, BEIFAEPRES 2.20 cm, Wi
BERR K 2.40 cm; V34T E 535124 0.085. 0.104,
0.117 F1 0.118 g. L XF R E L S TINE K
W, WLNGARESE; TELLIPBBENG A w5 [¢
R FMET, Wadnae, 8fme, PR
Ay 3 FEIRIESRAMT, Weaf, by
GERET , 0] 100 2% I M 32 A
222 RAEFRZFHTRZEKKARA
R TR 223K T AT LA (K] 4 I 5), LA
BRERR R A B IR A VR AR R e rh T 22 BR T E e 1R
7103 g, SHRIMBEER TRAREES

1 TE#HETHELEKEBER
Figure 1
Calcium phytate. D: Iron phosphate.

3 —e—Lecithin
—&— Aluminum phosphate
—4— Calcium phytate
= —¥— [ron phosphate
= 2
2
Q
g
«
2
=
51t
>
=
O 1 1 1 1 1
7 14 21 28 35
Time (d)

2 NEHETEEERKND
Figure 2 Mycelial diameter under different phosphorus
sources.

A: URWEAE. B: BEER4R. C: HIMRES. D: B
Mycelial growth under different phosphorus sources. A: Lecithin. B: Aluminum phosphate. C:

020
50
E" 0.15} a a
: 2 L
a
_g’ 0.10 =
=
8 005¢
>
=
0.00 A0 ) i) e
\,ed‘m‘ “059“? p‘cﬁ"“ \\oS?ha
o cA™ yon P
Y

3 AEBENELZTENFWE
BEFIR 0.05 K02 5

Figure 3 Effects of different phosphorus sources
on the dry weight of mycelial. Same lowercase
letters mean no significant difference at 0.05 level.
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B4 AREBFETHELKEKKRT A: WBEE B: BERM. C: MR, D: BEIREK

Figure 4 Growth of mycelial pellets under different phosphorus sources. A: Lecithin. B: Aluminum

phosphate. C: Calcium phytate. D: Iron phosphate.

(P<0.05). VA BPERE Ay B B TR 22 K T 5 e e
216 g, U O RRES K SR T 22 BR T F N
1.97 g, VABERRER NIRRT D223k T8 1.96 g.
JE PRy 438 T B o ] DA IS e, 7E 4 Fhigl
DR AR RS SR S h BIRR S IE 8 AR
23 ARIBENLZEEPBEYHEE,. pH
MABENZ

FEAS [R5 T2 T ) A A58l 5 kTR B
RAAAAHIE], xF B2 5 b B ZH K A% Ak B2 (] 3

257

20r

057

Myecelial pellet dry weight (g)
=

0.0 =
Led‘m\“

<C < <]
el \\‘j‘a‘ ho%'@“a‘
\u“{‘““m .
A

3\
oS0
o Ca\c\“‘“? o

E5 TEBMETNELKTENZW AFR/NG
FHREFIR 0.05 KT LS

Figure 5 Effects of different phosphorus sources
on dry weight of mycelial pellets. Different

lowercase letters mean significant difference at 0.05
level.

HAT B 3525 5 (P<0.05) (2 1), LIRSS R B IR
() J2 T PP A Sl o A i R s, ik
75.029 mg/L, 9.31%; HR N5 WimR ek i & %
W TP SO S Rk 52.151 mg/L, YEREER 5.53%,
DAl TR 400 Sk 5 R 1 R IR R P AR
39.015 mg/L, VMR 5.08%; LIIHENS A i
1) 2 T VR A A 00 B et B (IR R 25.880 mg/L,
R IARR 0.55%. TEANFLHT, & LR
W pH BIAAHIE, 4 B 2H RH 5 %) A ZH P AR
Oy BRI BERS 6.25 . WEUAWERRS 4.85. W
IRFEBRES 5.75 . WRIRBEIREK 5.15,
24 AEHMENAERPITERSEMN
=AU
FEARRIBEIR AT, &b PR 3] HE A &
MW irER SR AN MEREAEREER
(P<0.05) (K 6), X B4l K e iy i e 1 it 4y
S Sk B IR BR W IS 4.3 mmol/L . W UE W iR 45
3.0 mmol/L., WEIFAERES 3.2 mmol/L . #EAME
FRER 2.7 mmol/L; LLURBEAG A8 AL BRLH A
PR P AT R & e fiR(12.4 mmol/L), FERRES
SRR B AL FRZH % 5 = (19.4 mmol/L), 5k
JRONBENE . BEURBERRSN(13.5 mmol/L), BEVRHE
BRER(15.1 mmol/L)s R 5 PATIFR S A
H 2 57(P<0.05); AP AT HRAM 1.9-5.1 %,
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R1 KBRETEBETHANSSE. ABERN pH
Table 1 Available phosphorus content, soluble phosphorus rate and pH of fermentation broth under

different phosphorus sources

Phosphorus source Available phosphorus content (mg/L) Phosphate solubilization efficiency (%) pH

CK Treatment CK Treatment CK Treatment
Lecithin 5.266+0.15a  25.880+0.20b/d 0Oa 0.55b/d 7 6.25+0.25
Aluminum 8.240+0.28a 39.015+0.41b/c Oa 5.08b/c 5.5 4.85+0.15
phosphate
Calcium phytate 6.954+0.08a 75.029+0.31b/a Oa 9.31b/a 7 5.75+0.25
Iron phosphate 10.412+0.51a  52.151+0.62b/b Oa 5.53b/b 5.5 5.1540.15

TRTAN RN TR R [ — B T X IR 5 4 B2 22 5 8 5P (P<0.05) 5 /5 AN RI/ING “FRE SRR AN [RI B IR 45 4k B2 22 5
B ME(P<0.05). FIA

Different lowercase letters before / indicate that there is a significant difference between the control group and the treatment
group under the same phosphorus source (P<0.05); Different lowercase letters after / indicated that there were significant

differences among the treatment groups under different phosphorus sources (P<0.05). The same below.

25 AEBIFENLZEEPERMEHRIKES S
A

MR M W 1R 1l T A [ Wt U5 I O p 3 ]
A, TEAR TR ES O BRI A0 B AH e R v IR 1
PR IG & fdrem , S 3 PRI & B 5 2
A& 22 5(P<0.05) (K 7). A3 S ai & T
XTREZH, L O AR R 5 A i R 1 % IV P
AL FRZH (0.004 1 U/mL 11 0.006 7 U/mL)4% %t BR 4
(0.001 3 U/mL #10.004 4 U/mL)HA & %5
(P<0.05) , AbHR L 55 J %o BEALAY 3.2 F5 01 1.5 5 o
DLW R 55 55 W98 TR B Ay 3 D 1 A T W v A B 2

_ 257 2 CK == Treatment

a

2 20t b/a

£ e

18 b/b

EBI b Ll

S 10}

=)

8 5 : a a a

S W (1M T[] ]

PR \ \] A

Le,c\‘“ \\oﬁf’“a oD Sh \\0%'9“&
\ulﬁ\“""m cae wor

6 AEBFETAEBRTITEERIE
Figure 6 Citric acid content in fermentation broth
under different phosphorus sources (P<0.05).

(0.004 0 U/mL £10.003 9 U/mL)-5%}82H(0.002 9 U/mL
F10.003 0 U/mL)JC g 2 25, AbPRAL S &2 X
HEZH Y 1.4 F5F0 1.3 £5,
2.6 EYIESHEIBHFHEXMESH

T ZR A XA [R5 1 T TR 223K T
ARWEE R R pH. MR & RAPR T
W TR I 5 it R AT B2 KA AH AR 20 By A BR8] 8),
PR 223K T S A R i R BRI R IR T
EHADE, 5 pH FERVERERRNG & 5 2 IEAG; A
MR S pH BHDC, SERIERERR MG & &
RIEM G, S HERE B % IEA 2 (P<0.05), 5

S
=
o

rc——a CK == Treatment

0.008 f b/a

0.006 r

b/b a/b a
0.004 ¢

daL

0.000 :
a0 £ e e
L™ s — ke “Q\\os?“a
10

;k.\wc‘f\'\““m‘P caw

=
{1
=
]

Acid phosphatase content (U/mL)

7 TEBRETRERPERMEHERELE
Figure 7 Acid phosphatase content in fermentation
broth under different phosphorus sources (P<0.05).
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Mycelial pellets dry mass

ChiPlot

E

1.00
0.80
-0.60

-0.12 0.31

Available phosphorus content

-0.40
-0.20
-0.00

Phosphate solubilization efficiency

~--0.20
l -0.37

pHI 0.50 ~0.14

0.02 0.32

Citric acid content | —0.12

Acid phosphatase content 0.31

E 8 FEBMETEMESEEFEBERMEDF

Figure 8 Correlation analysis of biomass and physiological characteristics under different phosphorus

sources.

FPEETR & it S B IEAHOC(P<0.01); KBRS
pH HURHE, SFPGmR & i MR MR IR A & & 2
IEAASG; pH SRR & i PR PEBERR R & i St 1E
FHOG; FPEBEIR & i S R MR MR I & i S AEAH G

3 W54 #®

AT X HF AR AR 1 SR A T AL 200
Gl A AR IR T, $E TS24 55 18 22 /K& DNA iff
I FYE, HWE N ERBRE R XKW 8
4R & R BN Z 0 T BT AR A AR TR AR LR
(ECMF), A] 535 8 BHE ) U R RE AR o

ECMF TEABRGEHTHAELEEN, HERHZ
AR AFEYAR RIE SE# RN, 7E -5 o
WS A AE K W B A AR, PR
YR IWCE FRICR MK R T, B SR AT ) X
BB,

e L EY AR EERE TR, -
R IR 90% M A 4 0L AR BRI At
Wl n S SR 2 (H AR 2R [ 7™ A= 309 X, ECMF
Al LGS 2 MBS | AR PR AR AR Nk 2
A AU B E IR0 R ) T B 24
PREUERREL . van Tichelen Z53F 52, 5 R AR
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WIA HE , TR R AR 28 X () W A e ) B iR BT
P ARAE Y P R R SN I 2 R KA, 1
A ] B EC R e B 2R BORRES FE 4y
IR I, TR 2238 1 3k R A% i R (RIS B
FLTEELRE PHOS4 Fl PHORY W% 12 25 11 IR W
£ ECMF "k B LA W] B8 b il i i 2 11 1 3
PREOAI K Z 50 ¥ 1) ECMF 547 3-5 N @ T
Phtl W KGR E HY/Pi hiA%Eiz 7, £
ECMF W I 19 6 1 4l T 40 5t iy pHI™
ECMF i 1 43 IR 43 F 5 0 A HLER FlLBT 7 A
VPR S R RO Y, R R A S
T ECMF X FhBE JI VB BB b i B R 1Y
ME— SR JEIST ) ECMF B LRI BE it 5
FLRE ARG o6, R E 4R i & b L
A A AR pEHe ) ECME i a] DLy A W R I
LR LA Y P B IR ER L A Y. TE R R R
o, BREER S PEAE B K A5 R 3E5R 1T, Y
A FAEY T LR A A RS, Rk A
Wi 43 A5 5 0T D fioh k3 AR L 5 TR 1 2%
RSP AR MR A A IR . B sh i ik
FILEEYN TS 58, WG SRR
TRATEER A T

iR L L S AR, a5 B A
RK2ES, BUEEEXT HEMAES AR A
FERTAS [V U 45 1 I P 22 25 K15 DL R i 4
PRUEATINGE , Z55ER, B ROR R TR R Rl R
IR S 45 P PTIE R A K, SR RS
A FRLE A BT B i L IR . AR R TR
R I v TR AL, B I 2 25 1 (P<0.05),
FAL A RN, SBERAER RS, &
B pH (H YRR, pH (AR T BE S48 vt i
RS A = v U S R (EWERY N Y5 i N
B rERSEIE LRk Rk, SR
R G 0] 43 WA AILBR TG AL ME TR PRI, BB (4 5%

bk s ERtEwEmRmG 2 (2 b w0 KR AR
[ B VR S5 1 R AR A B, A& B S pH
R 223k T E R A, X S5HKERT X%
SRR A R, 5 MR R R I T O
M, SEBRE B IEME(P<0.05), 57
MR S 25 IR A SE(P<0.01), B 22754 K 7%
Hh, G IR R R M R I 4 0 R A R IR R
PR Y pH AE, AT MRV P W O K e, 14
TIAT P R T T R o A A X W P R

ECMF IR (PO REME HEAEY A K, (H
1o B it A i N5 SOHE 0 AS RE 58 4 W2 i B 9%
JEIR TR FIAEE IS5 Y . SR ECMF I3 2o 14 2238
AP R 5 - BE R sl e AR, (2 EAE 0 £
HErhBERRER U, ECMF 7EARPHIREE . 7Y
T U AN BRAR AR 7™ A S5y TH A — P R AR
BENERE M A7 . AR ECMF X ik £k iy
AR A, [F]— T R A [ ol i &k %) 1) FH
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