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Diversity and structure of the soil arbuscular mycorrhizal fungal community are

altered by Eucalyptus plantations
LI Jiayu, LIN Jiayi, PEI Chenyu, HUANG Lin, HUANG Ruizhou, TANG Guangda”

Forestry and Landscape Architecture College of South China Agricultural University/South China Limestone Plants Research Center, Guangzhou

510640, China

Abstract: Fucalyptus plantations are controversial because of its complexed impacts on environments. Arbuscular
mycorrhizal (AM) fungi in soil provide important ecological functions such as enhancing soil nutrient transportation and
plant stress tolerance via symbiosis. Until recently, the influence of massive Eucalyptus planting on soil microbial
communities, especially the AM fungi is yet to be investigated. Herein, we investigated into these effects by comparing the
diversity and taxonomic composition of AM fungal community in soil between the secondary forest and Eucalyptus forests
which involved two-, five-, and ten-year’s plantations. Our results provided evidence that the practices of Eucalyptus
plantations significantly changed soil properties (P < 0.05), e.g., the soil pH and soil organic carbon significantly
decreased in the two- and ten-year’s soil samples relative to the secondary forest. Importantly, spore density of AM fungi in
soil declined by the Eucalyptus plantations, with the lowest level being observed in the five-year plantation. Species richness

of AM fungi inclined to decrease within five years of Eucalyptus plantation, but recovered to a contain extent after ten years.
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In contrast, AM infection rate on the roots of Eucalyptus reached to the highest and lowest level in the five-year and ten-year
plantation, respectively. Further, the composition and structure of AM fungi shifted significantly by Eucalyptus plantations.
Noticeably, the dominant species Funneliformis geosporus and Septoglomus deseriicola significantly decreased and increased
in the two- and ten-year Eucalyptus plantations, respectively. Lastly, our redundancy analysis indicated that soil pH largely
promoted the variation of the AM fungal community ( explanation rate: 89.88% ). Collectively, our study revealed the shifts
of AM fungi in the soil of the secondary forest after the practices of Eucalypius plantations, which is necessary to shed light

onto the strategies of environment restoration in Eucalyptus plantations.

Key Words: Eucalyptus; arbuscular mycorrhizal fungi; diversity; community; soil

FE JE Ak IR ( Myrtaceae ) M IRAHMI A EFR . BT HPRBEE I AE 758 2B RORG Ao B it B
AR AT E, O Z8 ks> o BT, 21 F 2 5000 5 hm? 137 A TR R 0 o 1 AR
T 40% Y A EE A B ke A e R 2016 AF Rl L 203k 5 368 J5 hm®, UMLK LA
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AM B SRR TERBER T, 2 A7 7 T H RS b RENS 5 80% LA I I Rl 2B MR 3L A AR R HE R
FIREERAE AT DR S IR, 7 A %) R Wl 558 SR T A Wi, B e A s o g 0 R
BISrisk e s G B S A S U BE , X AE W) 2 R 4R AR B R Gk e B EEAEH] . [,
AM ELTE ] RAJSER A AR A ) 0 A - HE ) 1 T AR e 0 AR AR B A AR T, DR SRR AR M A 2
2B AM ELTERETE A R 2332 3 R RE Bl 1) K 43RG ANAC T A s 22 A
HEPR AL M TR A el A 2 i AM ELRR RS R AEARAL . BN K IAFRAE EAT ( Phyllostachys edulis ( Car.) J. Houz.)
Sofl AM LB W) 0 b S AR AR S5 A0 U S A AR R R T A R A S R iR O s 7 N AR A A
( Tectona grandis Linn. ) BRI £ 35 WA AR TR LA T B o XS FHERT N TR AM B
R HETE S RRAE , AT i B = R 5 Y T A%

TF SR RGeS FAE O At 1338 AM LT 5200 A AR SCHIFSE , AR T AR N T AR A A X b 8 4= W PR 5 A4 4
SN, X RRAR 228 PR DI 52 A5 HAT R A48 5 S RS0 LA T A AR R R A i, A TR A ABLAF (7 B
Rk 58 AM B FSE FETE N AR PR AR Ak o TRV AR AR - a8 b AM L TR A 7% BB P R A PR 1 722
et , DU AR AR 03 55 48 BN A 548 52 S 4R IR IR s

1 FRREHEER

WFFE R T AR 4 B T R B X B (22°57 N, 114°21°E) | J& TR Zo MU Uk, AF P 2 R T 4
£92000 mm,EHTE4 AR 9 A APRFYREE R 22°C  FEM R AR OCIRFE . 100 bk BUE AR iR AR
IFLASRIE AU AR ARAVE S X6 BB R AR AR e UL A ) B 3 IR R (Rhus chinensis Mill.) , Y6 LUK ( Trema
cannabina Lour.) , LLLKFT (Alchornea trewioides ( Benth.) Muell. Arg.) , & 1€ ( Rhaphiolepis indica (L.) Lindl. ex
Ker) , JEBE 4L F] ( Melastoma normale D. Don) , 75 ¥ ( Miscanthus sinensis Anderss.) , L1'E *% ( Dianella ensifolia
(L.) DC.), 5 M85 45 % ( Lindsaea heterophylla Dry.) %5 ; WM & WAL YA D B # ( Pinus massoniana
Lamb.) , U] (Itea chinensis Hook. et Am.) , B A ( Schefflera heptaphylla ( Linn.) Frod.) , [l 24 ( Sapium
discolor( Champ. ex Benth.) Muell.-Arg.) , B2 i #f ( Breynia fruticosa (Linn.) Miill. Arg.) , Bk 4 IR ( Rhodomyrius
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tomentosa (Ait.) Hass.) , #2455 (Ilex asprella (Hook. et Arn.) Champ. ex Benth) , FAfE, P55 R EEGEER -
H ( Dicranopteris pedata ( Hout.) Nakai.) , % %] 7€ ( Clerodendrum fortunatum Linn.) , 2 T Bk ( Blechnum orientale
Linn.) 5%,

2 REFHEMM R

FEACRAE T 2017 4F 3 16 3 DMAHARERMEAE 0 A I AR AR (2 4542 |5 AR A 10 484 ) vh kAT [a) i
TERR T AU EARRE MR AE X HRAEAS 22 IR S BRI 27 (s A )  HESAAHIE (110—120 m) 4B 10 mx10 m
FEDT , B REHBISE 3 MFETT , 2R Qin 251 Carrillo-Saucedo Ay k28 JETNLLCS SRR REFRIZ T
BE(0—15 em) $it 1 kg 475 RN AE A B AL ) AR 3R G5 A AR BT 32 T, TEAE 5 N R SRR AL LA FAA
( Formalin-acetic acid-alcohol ) [E E & W1, i [F]—#E 7 N 1) 3R SR & 19 2] TR BRAT 3R AR K A 8%, LA TG
PRE 4%, B FUKE Gy IS0 s . RS 4 mm )5 200 2 1, PRAFE T 4°C UKAR 1 0y T - gk
PERTRYMGE , 55 1 T 13 AM EL R+ 19 7 BRI E
2.1 HIEEARYE R AT

W - HERE S AR IS  BFEE 3 2 mm i, 2 BEEG- nf A4 5 ik EAT R e BRAL PR R A 2 L EAR AL EE
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KOH ¥ A BB, TR 90°C /K H 58 vh I At 22 2 W (AR 287 AR IR <00 ) 5 B AR | TS A O SL IR T
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b SRR, EARR YR AT ORI BRI R B ML FE Leica 62 WA LA A A M B 112 e 15
O ARPE AR G R T 22 AEORIE B SE TR A BT 7 LU, 3o 0—5 3t 6 32, SRR 8 AR 0 7 T AR
SERTR A TC R B 1—5 2R3 R A0, AT, A2 A3 3E 4 NG GEit R IR RIRAE Gy o AM B
AR GO0, B4Ry BEALIEER 30 SRARBCH AT B THEL, S5 ¥ Bdi il A MYCOCALC B HR ARG YR,
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232 Gitotr

K H“ Microsoft Excel 20177 35 {45 + HESb 4 BT 025 B Fh 3= BE W0 oRE X7 =F B 0 22 A s 0 S s
PEAT SRA KL 3T 5 5K SPSS 19.0 #E4T BN 22 J7 26 70 M (A [RI 48] PR A AM T8 F B 22 5 55 ) 5 ok
FHEIHE%%?ERE&( Nonmetric Multi-Dimensional Scaling, NMDS ) Xif Bray-Curtis B B FEAT R 43 DA T B
RGP — 38 1 TUAY 93 HT ( Redundancy Analysis, RDA) BT AN R BR8P F-XF F AM L J R 75 45 F4) ) 52 )
FHt ik 999 RS4RI B BRI N 719 3, Bray-Curtis FH B335 SEFEFE4E & RDA Y976 R 3.3.3 i
H “vegan” fu it

3 ZBREHS

3.1 HER RS A SRR Ak T ) 5 )

P R 3 pH SOC TP [ TK NH-N \NO;-N Fl AP 345200, 5k AEMA s, 78 2 SR 10 454
Rt AR 138 rh pH A SOC i FEAIR  (HLAE 5 AR AR ARRI R A= bR+ B P i 1 25 25 55 5 38 TP FEARR FRiAE 26
2 AERISS 5 AEMTFRER NN 7E45 10 AFARFRRAE ; 43 TK FE M RS B R AR, BE S 655 10 4Em XA
FMETHE ; BHE NH-N FNOS-N 5 i 78 B AR A AF 03 B35 I 22 3 2328 b, NHE -N 7 2 ARAFL 10 AR A I 2
FARG , 17 5 AF 2RI i 2 T1 s NO-N B RS EThiagh (£ 1),

R1 TREMMES G T HEELER

Table 1 Soil properties in different Eucalyptus planting years

A LB Eoel e X AR MER A
Kt " Soil organic Total Total Total Ammonium Nitrate Available
Sites P carbon/ nitrogen/ phosphorus/  potassium/ nitrogen/ nitrogen/ phosphorus/

(g/'kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
KAk Secondary forest 4.34+0.09a 60.32+12.05a 2.14£0.62a 0.22+0.03c 13.8+1.77ab 21.82+2.64b 7.32+1.59b  2.98+1.78b

2 A Two years 4.01+£0.06b  50.57+6.4b  1.74+0.04a  0.27+0.01b 11.67+2.04b 15.87+3.81c 22.73+9.45a  7.17+0.91a
5 54 Five years 4.29£0.12a 61.92+2.47a 2.15+0.13a  0.32+0.0la  8.2+0.42¢  32.8+2.98a 10.37+4.68ab  3.15+0.59b
10 4FA: Ten years 4.06+0.07b 42.41+£6.16b 1.58+0.16a 0.32+0a 15.08+0.52a 8.85+£2.35d 21.21£8.51a  5.62x0.54a

] — B A R A e 4 1) 22 57 Wb 2% ( P<0.05)

3.2 FRANFMEXS 1% AM B RTEE 1Y R
321 AM HEFZEA

SAIEAS B RG  BE AS H  H AML BLT G 9 J 18 A, IR R A4 AR Acaulospora 6 Rl |5 96 R
Funneliforms 4 i BREEFE R Glomus 1 #, JF 4258 Archaeospora 1 #, FISE-2E 5 )& Pacispora 1 F | U1 B BRYEFS
J& Claroideoglomus 1 Fh, J& . 71 %% % J& Scutellospora 1 Fh, R ffl % 5f J& Rhizophagus 2 F, P Bk 2% 5 )&
Septoglomus 1 Fft (3 2) o AL IEP ) AM R FIEIR 2 (15 Fh) 2 4F42 (5 4R 10 4R A AR bR L3 o
Ay e 11 RO FRAD 13 B AM EH B, WA TFIRAEME R RS, HH AL bireticulata , Acaulospora spl | F.
mosseae F. geosporus . F. verruculosus . Funneliforms spl Fl Glomus sp1 TEUR A= FRFN T A ¥ bR 338 vp 254 & R
Pacispora spl 1 Scutellospora spl RAERAEMPAELE,, Fi46, A, spinosa Archaeospora spl ., Claroideoglomus sp1 Fl
Rhizophagus sp2 1€ 5 FEARERIMR AR K B0, J04E 2 4R 26 10 AR AE Mo MR A MR A HE . AL capsicula F11S.
deserticola FAERER AR TELE TR AR PR KB
322 AM Epw 15 B RIRR A AR AL

£ 2 AF2E 5 AFE 10 AR AR S P E AR R, 48 100 ¢ 9 AR5 D 2520 A (1553 A
2953 AN 6233 A, AR, AL AR i A R AL T B A A T U AR AR 2 AR AR AR AR 1
TR, 5 AR LR BRI AR, BAE 10 SRR LI rh A 28— E R KA (I 1) . AM ISR F AR
R R AR 00 AM LT AP A B2 B AR T A AR (11.33) |, BERRELAE Gy ROMS DIZ T T R, 78 10 4E2ERERY
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Table 2 Variation of soil AM Fungi communities in different Eucalyptus planting years

MR AR I KA 24 5L 10 474
Arbuscular Mycorrhizal Fungi Secondary forest Two years Five years Ten years
ARETCAT TS Acaulospora rugosa - + - _
BT TCAEHEFE Acaulospora capsicula - + + +
W TCAESETE Acaulospora bireticulata + + + +
HI TCATHEFE Acaulospora spinosa + + - +
TCAEHEFEJE 1 Acaulospora spl + + + ¥
TATHERE T 2 Acaulospora sp2 + - + +
FEFR1 Archaeospora spl + + - +
WEWAERBEFEJE 1 Claroideoglomus spl + + - +
BEVG S A T Funneliforms mosseae + + + +
Hi S|4 45 F unneliforms geosporus + + + +
PR G HERE Funneliforms verruculosus + + + +
SRR 1 Funneliforms spl + + + +
FREEFE 1 Glomus spl + + + +
V35 & 1 Pacispora spl + - - _
REERHE 1 Rhizophagus spl + _ + N
WA E 2 Rhizophagus sp2 + + - +
F {25 E 1 Scutellospora spl + - - _
IR EREERE Septoglomus deserticola - + + +

“yr %‘:Z/jf\"ﬁ ’u _» %‘%ZT—\‘?E

8000 - 16 —
a
_ I 14 -
£ 6000 |- \ 12 T
=< b & 10F
&S 4000 | =3
= & 8
by be £L
g L~ & N
5,200~ \\ °/ 4+
2+
0 0
WM 2E& SEA 1064A WHEM  28E4E SFEE 10EE
i 4F A IR Planting years and CK (Year) FhAEAE(r %) B8 Planting years and CK (Year)
E1 TEEKNMEEHIEAMERATEE B2 FEERFEESTEAM EEFELE
Fig.1 Spore density of soil AM fungi in different Eucalyptus Fig.2 Species richness of soil AM fungi in different Eucalyptus
planting years planting years

3.2.3  AFEIFEAEBR A FA AR - 5 AM BB TRAR 1R AR 1k

5 AR AE R AR R0 AM B HRR e R dn iy, HLUOR 2 4R A T 10 AR A AR 2R B ARAR e R e (i M 8 7
17,5 AF AR AR 2R A 5 5 B e, LR 10 4R 2 4FRAE (3R 3) .
3.2.4 AM HEETZ RIS E

FHE AM ECPEAERGA AR 2 A I A A AR BRI AR AR B0 i e TR S AR YO A R R R
T 2550 HT LU S R o LR ZREE R B2 R B35 (P<0.05) o MehAA 2 409 H 3k AM LB 3 5 i
WL BEE TS A R AR S 10 AR R 2 R A B (£ 4) .
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Table 3 Percentage of root infection in different Eucalyptus planting years

Years Infection frequency Root infection rate infection density arbuscule richness richness

2 4FE Two years 50.00 11.93 23.87 10.92 1.30

5 4E4 Five years 66.67 15.60 23.40 51.15 7.98

10 4E4: Ten years 36.67 7.17 19.55 17.77 1.27

x4 FAREEMMHEENLTE AM EERFSEEMBSE
Table 4 Diversity and evenness of soil AM fungi spores in different Eucalyptus planting years

FEH BTG A ARAREL ¥

Sites Shannon index Simpson index Evenness

WA Secondary forest 1.93+0.79a 0.55£0.20a 0.79£0.25b

2 4 Two years 2.81+0.19a 0.80+0.06a 1.50+0.51a

5 4F Five years 1.62+1.26a 0.47£0.33a 0.80£0.40b

10 4E Ten years 2.53+0.69a 0.76+0.11a 1.06+0.17a
3.2.5 AM EREBESEH o WM A 2fA o SR e 106

B A 22 R BE SR BT (NMDS) 45 5 7% el A 08
UCEARAY AM S BEEALR G B2 S Mg L, 0 T .
A, JLHUE 2 AR S SRR ARIOREAR IR TE 25 0o o :
RIRFHE R o, AM BB AURR ], el oyt 28 of
fER R (P 3) o Bl © .
BB R AU FARE R R 272 W2 ] :

SYHT, URAE bR 5 AFAE T 10 4F A H Ak -1 398 o pR: 38l " sl s
Funneliforms geosporus ,({BFE 2 4 Az 1 38 vp g B FRAK ;0T _'-_01_5 —ll.o _0{5 (') 0_'5 170 l.IS
2 S EFP R Septoglomus deserticola , YA AR XS = FE £ 4R JEE1 MDSI

Multidimensional scaling

N 36.28% , .3 B T 5 AFEAE FIR A MK Archaeospora spl
TEUCEMR L3 5 LU A XS B, R 8.65% , i 2 i T H:
fb R AR bR 1 152 s Funneliforms mosseae TE 2 A R AR
e &7 U AR B, R 10.64% , i 3 = T HA ARy (R Ak
WIARFTR AR +-HE s F. verruculosus TE 2 442 Fl1 10 4F4=
T+ B 2 m T IR A K Acaulospora bireticulata B A X £ JE7E 10 45 4E 3 A B E K K 5] 4.7%;
Acaulospora sp2 FERZRSFIAE 2 4F A= 3 R A BL(HAE 5 AR 10 454 R 3o ik &2, H-A5 A bRz ([
4) . 534, Pacispora spl Fl Scutellospora spl {XAER AN L HEREA A I B0, H 3= BERAR, 7E A R A0 22 (8] JC B 5
HIA 225,

3 AEAEMMEEHLIEAMEFFEESHERENSH
Fig.3 Nonmetric Multi-Dimensional Scaling ( NMDS) of AM

fungi in different Eucalyptus planting years

3.3 FREEPFRTAREAR T Erh AM EL TR IR 19 5 0
13 AM ELFEREVE S FIERRES TR TUAY 4 BT (RDA) 25 5 s (I8 5) , 1338 pH . SOC TN | TK & 50 1

e AM AR I FZEE T RDAL R 82.3% , W] T (b e TR 52 e + 5 rh AM FLRBFA S5 F 1Y &
BRER  FERA M5 pH SOC TN | TK 2 IEAHSEOE R ; RDA2 W RERAUH 4.36% , FE SR+ TK,
PESERE RIS B XI5 pH TN [ SOC 1 TK 1E 2 A b 25 5 M (9 A58 B, 76 265 — il b 09 g e 22 43 30l Ry
89.88% ,57.72% ,34.69% 1 33.2% , ¢ W] pH {E & T 3Erh AM FLRERETS 09 B0 K 1,
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120
W YERE Funneliforms geosporus
© 100 738 | Archaeospora spl
5 iR IE2 Acaulospora sp2
2 1 WRABFEEE 1 Rhizophagus spl
< 80 B BREEE ] Glomus spl
5 m JEHERFERE | Claroideoglomus spl
2 1 W JcHi%EEE Acaulospora spinosa
2 %0 1 EEPGE SR Funneliforms mosseae
g m EFEE)E Funneliforms spl
o) W TCHEETE Acaulospora bineticulata
A R R Funneliforms verruculosus
=40 mm OB ERE)R | Acaulospora spl
i mm RHRFEE)E2 Rhizophagus sp2
r mmm EB¥EREE 1 Scutellospora spl
z 20 mm FIPFEEREE | Pacispora spl
. 9RETCARRER Acaulospora rugosa
mm WL TGAEEEE Acaulospora capsicula
0 == WIEFRIREEE Septoglomus deserticola
KA 245 A SEEA 10454
FRLLEM A%} B Planting years and CK (Year)
4 AERKFEEGLTEAM EEENEE
Fig.4 Relative abundance of soil AM fungi in different Eucalyptus planting years
4 itig
TERGiH AR S R GE b, T AR YRR A% 5 e A A AR <
K REEALIRS P, IR B R B il 2%
HPMAEY RS RS, FE RS S MR  gF oM .
F. MR RS EIEIE S B S8
. 2 4 § S KRR
e R T A TR S CRICL % o ik
N s - v o S4EA:
U RERE R AR R B R, R s by
REMER s 1 S AR A RO A AL R Ak, B 2 AR 0 12

JUA43 1 RDAL

FUN R/ B it (i | VR 55 ) #40 v] e - e L Ab 1
R AR, U SOC BN ARAFIT 45 R, 2
AEAERN 10 AFAE MR AR, £ 3 SOC B EREAIG, v RE 2
PRI A A2 A R T - 498 P SR A = A 1 s, DTG o5 [ e 4 458
1 SOC HIRFART ;5 A A Fe Ak 3 SoC &R T 2

Redundancy analysis (82.3%)

5 AEZEMFEERLTEAMEFRS TEEUEFRRSH

Fig.5 Redundancy Analysis ( RDA ) between AM fungi
community and soil properties in different Eucalyptus planting

years

AEFN 10 AEFERAR , IX AT REZ 2R 5 AR AR I 7 ) AR R A
%, T 3Bl A W A3 it R AT T s J A 5 SR 0 R P I 7 A B AR IR SR B TR T AM R A AR
FVETE () PR, S B0 25 B R Rh 3= B i 25 B I A PR 3R W] L 58 SOC 5 AM HL A R Gtk 0 &2 10 3% IE A
SO AT RE SR 5 AF AR e AM BB R YR B RN 2 — oAb 5 SRR W TP AP SRR AR
RS AN BEA b T BB S5 I T oA kT AR AR O

Mfe ARV & A U, R AM LR 1 Fh RN S5 48 TT R 23 Bl 2 2l AR T Y R R AM ELTR VR
A S, b AR A (0 R R T BB A RV G5 A R 2 B AR ST s RS T
REFRRE T S b ) AM ECRR AR BRI 5 B R BRI, TR A T R . SR, AM LT RS
TR AR IS 215 5 | R PR R A N 2R R A U8 | i 5 i — 2D TP AR OCHIEGY . Rl 14 rp P
Wi AM ECEAE TR R R R 2 SRR R O OC T AR B TP R AP
T FE ARG S B SRR AR AL WA AM LB RS R 2R

M AM HE 8 KT 45 Bk |, Acaulospora J& F Funneliforms J&TEFAE AT S Y0 38 p AM B H A9
PeAm , X 5 H AL R A S R G LR S B AR & T UL R A AR X T AM B TR 3 A R

PO =N B
SRR
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G
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BN, BRI F. geosporus MR URA MR B OLFF  ZERMAE RGN 5 A X = B2 b 3 AR, TUAR e A 45 1 s pHL
X HE AM BB 2K, AT REFE P S , T IERRALXT F. geosporus BHH AN A 7= A T4, Pacispora
spl Fll Scutellospora spl TERAEMRAAELE  TAERCAFPAE G T 2%, AT RE S - ER AL N 7 28 (b ¢ . A. capsicula
S, deserticola EFER AR T3 rh 7B B (ERAEUCE MR P R BRI, AT BEIX R AM L TR0 A AR AR - SR PR3
ABERAYIE N BES] o M ROFAERT AM BT 2 HEMEFRARZ BN R L b AM ECE YRR 4 1 i sicos b
TERERE O JE AR 3] 1 B A 26 BT /D B 26 B S8 BT OB

1338 pH VR A iy i - AR 0 — A~ FE A A 52 Hb AR B A8 U 5 ) R AR A R ARL 2 &) = B0 -8 pHL (H
BEAR T AT AE SRR, 2 4R R 10 AF R AR 118 pH (B 50 RRAR, nTREA R ARk bl T + 9 v ik 5
TR AM HEE T 5 5 pH (2 FUHSCE I 5 AR A MR AR+ 18 AM B 7 %5 B Fifp=F
JERE T RE S 48 pH FHRA G, JI40  RRIER) R EIE N AM H B Acaulospora J& A K1) Al fig
SERERMRAE 2 AEAE RN 10 4FRAIT Acaulospora J& A8 WA 3 B 24 8 FURAEMAN S 4AEA R IR IR 2 —

AWFFER IR AT 73 25 1AM EL R, RIEE vE L AR i B T T RE S Bk S R A — YR
22 (HESERAR I N 7058, A SR T S e AM B RFISIR L, 5 e s D PP A0 1L, 8808 S, - RE 415
612 B A ge i MR . SR IR b SR R BT 5 el e DY TR AR A S S R AR ek s S
E RS 2R AL, R HIEAE R R G rh , AM A 5P RIE AR & 22 i 1T A8 M
2% PO B eRAE |+ T R el T B A AR AR AR AHDCHILIR i R TR AR .
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