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R BTIE T HEBLIR (Cerasus) 5 MM ABRILEE(Cs) KEFM (Cp) DIFI(Cm) F 45 (Cap) RAEH (Ca) B ERERKIR
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( Flavobacterium ) ; KB SR B 1Y 12 DRBE, R H AR E B Oy BB IHE (Albosporus ) | 7K 287 ( Hygroscopicus ) FI B A7
(Flavus) ; KB 6 IR LB HR N BEIR (Penicillium) . MR ERMAEY NSRRI FEERE(S) HTEEHE() X
MH R BU(D) FERBEFSEA R T AR AL, 40 FY S E B B8 00 Ca > Cs > Cp > Cm > Cap ,JUERE g Ca > Cp > Cs >
Cm > Cap , KW H Cm > Ca > Cp > Cs > Cap, BERYIMEREDFIREHE R AT, FHEEE KW Ca . Cs.Cp 71 Cm ARE
BEMHESHERS FHEREY Co REBEVFHRSHEERS , EHH S HERBREYREMEDFHRSHEEHR D
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Microbe diversity in the rhizosphere of Cerasus plants
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Abstract; The rhizosphere microorganisms play very important roles in nutrient and water metabolism, disease resistance,
growth and development of plants. An investigation on microbe diversity in the rhizosphere of Cerasus plants was carried out
at the Fruit Experiment Station of Shenyang Agricultural University. The population, population composition, Shannom-
Weiener index ( H), richness index of genera(S), Pielou evenness index (J) and Simpson index ( D) of bacteria,
actinomycetes and fungi in the thizosphere of Cerasus sachalinensis Kom. ( Cs) . Cerasus pseudocerasus L. ( Cp) | Cerasus
mahaleb L. (Cm) | Cerasus avium L. X Cerasus pseudocerasus Kom. ( Cap) | Cerasus avium L ( Ca) with various growth
stages were determined with dilution plate separation and the physiological biochemical characteristic identification methods.
This study showed that bacteria isolated belonged to 18 genus, among which bacillus, pseudomonas , flavobacterium were the
dominant ones. Albosporus, hygroscopicus and flavus were the main dominant streptomyces in twelve groups of actinomyces.
Fungi was composed of 6 genus, and penicillium was the dominate ones. Diversity index ( H) , richness index of genera
(S), evenness index (J) and dominant index ( D) of cherry rhizosphere microbe varied with cherry varieties, and diversity

index and richness index of genera of bacteria followed a pattern of Ca > Cs > Cp > Cm > Cap , while actionmyces followed a
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pattern of Ca > Cp > Cs > Cm > Cap, and fungi followed a pattern of Cm > Ca > Cp > Cs > Cap. The rhizosphere microbe
composition and population changed with the growth stage, the species number and population of microbes were more at the
fast growing stage of shoots in five Cerasus plants, and at withholding growing stage of shoots of Cap, while less at
defoliation stage.

Key Words: Cerasus plants; rhizosphere; microorganism; diversity index

YR B A WA B AR R RN X IR, RSB R 2T EE, TRRA, mYR
FRAAR A O F) A S % TSR MR R AR RO SRR A K R B AR RR LA R
R ERERER Y BRSSP ERE RIS ARE", BRI S X B A Tbk+ %
He YRR A R HOBR S 2T, PRI AR S % STk e B R AR PR U WU O 4 R B e R e ™ V.
Torsvik HhA H T Bk RO UE Wi R M R BETE MR AR RS0 5 W 07 MR 0ot g AR AR BB S A W P B 451
FHESBAHETIR , RIS RRR A YR FE &1 IE B MR AR 2 R BTN ET
HAFIHAE e 1 (B, BRTETRE T BRI U M B A (R B RER AR B TILK S T
B L BRAR B ML SRV A T T TSR A R A R U W SRR B ST i R B, B
M, SEXTEERAEYIMRR B AR A, A SO HAR BAE MR T 0 B 5 X E , VSR A YR R BE N
PP RIS E KR
1 HEE5FZE
1.1 filf B AR

W MR ARV FRAR Y R R I 2 , e 7 T b4 42°, R4 123°,¥83K 50 ~60m Z 8] ; 4 H R
$2587. 6h i AR FIRIRAE T ~7.9CZIH], BE iR 35.3C , RIRRIE N -32.3C, 2FTLFHHITE 153d
k. WZE, KBRS R REK R 705. 4mm , J& 5225 XU TR 18 A2 08 18 R KRt <U%,
TIHOREE L,

1.2 et Rt

RIS T 2005 FEHEAT, ML 2 FF A E IR Cerasus sachalinensis Kom. ( Cs) SE 4 1. KEF M Cerasus
pseudocerasus L. (Cp) 43 ¥Rt~ S W5 F| Cerasus mahaleb L. (Cm) LA T, % 4§ Cerasus avium L. x Cerasus
pseudocerasus Kom. ( Cap) 73R - F4LE A1 Cerasus avium L. (Ca) HIEH N, AT 2004 ££5 HERTF
Rk, BB, 1 Ao A ERIPEA, WE3 A aEdEpi %,

BURE T 5 ] $ MR U 20 R AR 3R BRI BUR B 13, IR RPN TRA L 138, A5
ERBRATERAANP TR LB RRE L. 45T 7 A MR REERKH) 9 A (F#ERE) 11 B
(F&EM-30) BUee, s 2 REPIAL B, S R (BR) BE .

1.3 REREYIN B REETTE

KRS NEEAREFESBEERAE, RARRKR SRR B A NAE, RAD T REFRESH
BFREE IS EANAE RKAEMERETAREE Y, RAMBEARSIT R %S (CFU) 83
B3 AEENTE™ . R DPS BiRS i k4 EATHER 47 o
1.4 REREE VI Z e R

Shannom-Wiener #3% (H) \Pielou $5%5(J) FMFEEEHEE(S) LR EF BRI HE Y S RMIFE -,
ZREMIRE H BRTEARN: H =- Y, PInP, ¥, P, = N/N, N AJB i BBABETEEE N e BAs
HEHE, S HE I rEL P BEHEE. WYERERI WITEARX R J =- ZP,-lnP,- /InS, FFf Simpson
3B 1 B0 S BT PO R IR e BT A O PR R BT o5 st ™ LA . D = 3P}, DIZER BRI FAR b
HBLS MDA R B R B ARV AR B LSBT
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R EE R = REMEY T, Cp Cm Ca 2RI B TR Yy 5 8 DL B s LBl Bk,
WRIMEH , R E R ;Cs M Cap MVABEH BT i LR K, HIK R W, RERETR R, £E KR
BEIRIAR B AE LR N Cs > Ca > Cm > Cp > Cap(FR 1) o Fiififud A K5 Cm 1 Ca 1R B EE 5 HARBE
BHEYREMEYEEEZRBE (p <0.05) , FAHEFKE G REMAH BARBEN Cn REPELERES
HAE SRR ERE MR ZR B (p <0.05) , %M Cs R EMARHE S HAEMREYIR Bk
Vi EE R BE (p<0.05),

£1 BRAREKBBEMEDYR( x10°CFU-g " dry soil)
Table1l Microbe population in the rhizosphere of Cerasus plants with various growth stages
TR S

Corasus Microbes FGS WGS DS

Cs 40 Bacteria 274.36 £27.82b 153.33 £35.23a 107.69 +£9.34b
EH Fungi 0.00 £0.00e 0.35+0.03f 0.10 £0.06c
TR Actinomyces 96.03 £5.67cde 158.67 +6.11a 324.36 £92.41a

Cp 40 Bacteria 97.22 £6.63cde 37.65 +£7.20de 116.67 £30.93b
EH Fungi 0.00 x00.00e 0.38 £0.04f 0.04 £0.006c
TR Actinomyces 18.159 £4.37cd 72.84 +£3.55¢ 112.96 £10.97b

Cm 40 Bacteria 466.67 £95.30a 66.03 +£6.36cd 21.11 £8.95¢
EH Fungi 0.50 £0.07e 0.19 0. 02f 0.04 £0.02¢
TR Actinomyces 124.78 £9.01cd 164.10 £16.58a 47.78 £3.39bc

Cap 40 Bacteria 20.37 £8.50e 31.35 +0. 69 12.50 £2.50¢
EH Fungi 0.00 £0.00e 0.09 £0.02f 0.00 £0.00c
TR Actinomyces 35.09 £1.97de 42.86 2. 16de 8.33 £4.43¢

Ca 40 Bacteria 551.04 +£26.58a 45.83 £6. 10cde 26.47 £5.88¢c
EH Fungi 0.67 £0.08e 0.22 £0.04f 0.01 £0.002¢
TR Actinomyces 162.19 £9.93¢ 104.76 +9.83b 2.94 £0.94¢

KPR 3 REEKFIE « PR AR EF RN ER B3 FOW Sy Bl s A K, WS g B3, DS ¥ mi; TH
Data were calculated from mean standard deviation and based on three replicates. Data with different small letters are significantly different (p < 0. 05);

FGW is fast growing stage of shoots, WGS is withholding growing stage of shoots, and DS is defoliation stage; the same below

2.2 PEORAR A0 AR R AL A

PEORAR A e AR AR AR AT R A ARk, R 2 WL, RE A AR = RANAE AL, 5 R TF
FFFE R (Bacillus ) R & ( Pseudomonas) AT B & ( Flavobacterium ) | 7= J& ( Alcaligenes ) \3R7% RH
J& (Escherichia) HRYE # )& ( Rhizobium) FETEIT IR /8 ( Derxia ) | ¥ B8 & (Aanthomonas ) \FEM MR 5e [ H B
( Bejjerinckia) ¥ B8 /8 ( Gluconobacter) ., [E & H J& ( Azotobacter ) . S, B Wi B J& ( Aeromonas) . AT 5 B
(Acinetobacter) %, LHFIRE HERPMEE  FAFERE  EITREES. BEAYE, 245 KR EAELK
8 Ca>Cm>Cs >Cp>Cap, Cs.Cp.Cm 5 Ca REMAEHKEN THHIEERPRZL, M Cop THMHEK
HERZ,
2.3 PEOOR B E AR R AL B

SRR B W I B LR £, 3R 3 WL, 20 5B T 5 B 2K8F (Albosporus ) (W IR IEHF ( Cinereus ) |
W 7K 265¥ ( Hygroscopicus ) (B KRE( Flavus) \E BLRF ( Glaucus ) \YE AHE ( Cyaneus) (B AR (Viridis) &
2R (Aureus) R 5K K7 ( Lavendulas ) \ ¥y 1. 8,25 R ( Roseosporus ) \ IR ¥ 5 B ( Griseofuscus ) \ BL 1 % W.7¥
( Roseovilaceus) % , DLZIEHE N HAKHE FOK KR I ARBE IR KKRE T ORBE RBKE . BEEMY
], A4 KR EEE BB HE N G >Cm >Ca>Cp > Cap, Co FHREAKYRERBERBERSL,(n 5
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Cap FIHERKIIBZ ,C 5 O BEHHIRZ

F2 EHBEEAEFHE SR

Table 2 Population diversity of bacteria in rhizosphere of Cerasus plants

BHR

Cerasus

XS ]
Growth stages

BEEH
Colony numbers

REEHER

The genera and its respectively colony numbers

Cs

Cp

Cm

Cap

Ca

FGS

WGS

DS

FGS

WGS

DS

FGS

WGS

DS

FGS

WGS

DS

FGS

WGS

DS

18

17

15

20

16

11

34

11

13

39

28

10

TR BRI Pseudomonas(4) , EATH/R Flavobacterium(7) , BT HT IR /R Dersia (1) ,3FH
AR Bacillus(4) , K55 Unknown (2)

Bl F BB Azotobacter (5) ,fREAIRIR Pseudomonas(2) , FIUIFE/R Bacillus(6) , RENHFE
J& Acinetobacter (1), BT 5 J& Flavobacterium (1) , T 3R & J& Micrococcus (1) , REH
Unknown (1)

E & HJ& Azotobacter(1) ,{BEAMUEE B Pseudomonas(3) , BT Hi /& Flavobacterium (5), 1+ I3%
R Agrobacterium(1) H§FRB® Micrococcus (1) , RBIEE Xanthomonas (1), 3
BB Zoogloea (1) ,B¥EFFHR Gluconobacter (1) ,RENE Unknown (1)

RN )& Pseudomonas(4) , BT H )& Flavobacterium(3) , 33K J& Micrococcus(1) , 21
VP8R Bacillus(3) , 1% 3R R Stophylococcus (1) , PRl IR Alcaligenes (1) , HVEFTH R
Gluconobacter(1) , 7R EH AR HE )& Klebsiella(6)

EIR BB Aztobacter(1) ,fREEMIEBE Pseudomonas(6) , SFHIFF R Bacillus(7) , RENFFE
J& Acinetobacter(1) ,JEM M H )R Beijerinckia (1)

Bl BB & Azotobacter(1) , {RENUE & Pseudomonas(2) , 1 3TAFHR Agrobacterium (1) , A
IKHIR Escherichia (1) ,EHHTHIR Flavobacterium (2) , BT IR/ Derxia (1) , 1K ER
Zoogloea (1) ,B¥EFHE B Gluconobacter(1) ,F%NH Unknown(1)

TREEMUE & Pseudomonas(T) , P* PRI R Alcaligenes (6) , A HR Rhizobium (2) , BFFHR
Flavobacterium (11) ,fEFLHT IR B J& Derxia (1), ZFHAF B R Bacillus (5) , BAH KE &
Escherichia (1) , %Y+ &8 Gluconobacter (1)

Bl F BB Azotobacter (2) ,fREAIRIR Pseudomonas(9) , FIUAFE/R Bacillus(8) , RENHFE
J& Acinetobacter (1) , I+ E )R Flavobacterium(2) ,FE MW TR JB Beijerinckia (1) , R
Unknown(1)

EIR BB Aztobacter(2) , SFHUFFER Bacillus (3) ,fRBRE /R Pseudomonas(4) , SR H R
Zoogloea (1) ,S BB Aeromonas (1)

R ME B Pseudomonas(1) , BT H )& Flavobacterium(3) ,$4FRE J& Micrococcus (1) , Z1
A8 Bacillus(2)

EIF R Azotobacter(3) ,fREBHMIBIR Pseudomonas(3) , FHUFFE R Bacillus(4) , AEYHFH
J& Acinetobacter (1) , T J& Flavobacterium(1) ,3&7% KB & Escherichia (1)

FEHATE B Bacillus(3) ,[REBNE B Pseudomonas(2) , NEh¥F 5§ Acinetobacter (1)

TREENUE & Pseudomonas(T) , P* PRI R Alcaligenes(3) , A& Rhizobium (5) , HITHR
Flavobacterium (11) ,fEFLHT IR B J& Derxia (1), ZF AT B R Bacillus (2), KRR H &
Xanthomonas(4) BN IRE B Beijerinckia(4) , BB H /B Gluconobacter (2)

Bl F BB Azotobacter (4) , IR BN ® Pseudomonas (7) , FHIF BB Bacillus (10) , REYFF
BB Acinetobacter(2) , )& Flavobacterium(2) ,3R7% R E B Escherichia (1) , S BREH
J& Aeromonas(1) , RKZ0H Unknown (1)

EIF R Azotobacter(3) , SFHUATHIR Bacillus(2) ,fREBM BB Pseudomonas(3) , RAKH
J& Escherichia(1) ,JEM MR E B Beijerinckia(1)

RPEAEN 3N FIMBREE) I EIEBSHE, %3 5% 4 [ Data were the genus and population calculated from three plates ( three
replicates) , and table 3 and table 4 is the same; % | [F] the same below

2.4 EPRER AR BB

YR E R BB, M H R R 4, 205 B8 (Aspergillus) & B & (Penicillium) . T8 /&
(Mucor) K& ( Trichoderma ) 1R /& ( Rhizopus) % , LR AT ERNAER . MABHEYN , 24 KM
REEHEBEN Ca>Cm>Cs>Cp>Cap, Cm 5 Ca FEEKPREREYMERZE,Cs.Cp M Cap FiH

FERRE
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Table 3 Population diversity of actinomyces in rhizosphere of Cerasus plants
R £KH BTN R R B
Cerasus Growth stages Colony numbers  The genera and its respectively colony numbers
H B285¥ Albosporus(2) , IR GA2RTF¥ Cyaneus(3) , HEZKFE Flaous(5) , FEHEH Glaucus(2)
Cs FGS 12 WGS16 52558 Albosporus(6) , BB Flavus(4) , Jr 4L B FE Roseosporus (4) , REH
Unknown(2)
s " AT Hygroscopicus(7) SRS Cinreus(6) , BT Flams (4) , 36T Glaucus
(4) , B4 528 F# Roseosporus(3)
. s 0 EYE3ERE Albospous (2) , WK B Hygrocopins (5) , #-E3BF Glaueus (1), BHL B30
P Roseosporus (1) , BELRFE Flavus(1)
B KT Albosporus (3) , By 21 B3 B Roseosporus (1) , RERFF Flavus (5) , JRIK KB
WGS 13 Cinereus (3) , RENE Unknown(1)DS16 FE2&HE Albosporus (6 ) , B EHKEE Flavus(4) ,FH
K% Glaucus(5) , R Unknown(1)
o s . EYE 3R Albosporus (1), WAK Bt Bygrocopicns(4) , # 3B Glaueus (3) , BHL B30
Roseosporus(3) , K& Unknown( 1)
s o EYEISRE Alborpors (6, BAHHE Flams (4) , % BHHE Aureus (3) , JEHIERY Grvofsns
(7) , REH Unknown(1)
DS 8 BT Albosporus(2) , IR KSER¥ Hygroscopicus(3) , B BIER¥ Glaucus(3)
Cap FGS 7 B E2HE Albosporus (3) , K 2F¥ Hygroscopicus(3) , %] Unknown( 1)
s . @A BE Alboporus (3) , 141 B9 B Roveosporus (2) , BB Flans (1) , Fe e B
Grisegfuscus(1) , RENE Unknown(2)
DS 5 B ERFF Albosporus (2) , IR KA Hygroscopicus(2) , B 4L B3 7¥ Roseosporus(1)
B KT Albosporus (7) , R KK F¥ Hygroscopicus (5) , R B IBF Viridis (2) , W AR B
Ca FGS 20 Cyaneus(2) , ¥ 21 E255% Roseosporus(1) , & B8 Aureus(1) , 3R EEIRAHE Lavendulas(1) ,
BB % TR Roseovilaceus( 1)
s - 1 B Albogorus (5) , Bk 36 B Hygrosopicus (3), % @6 B Flam (5) , KKK Bt
Cinereus (2) , JRMGKFE Griseofuscus(1) , R HNH Unknown(1)
DS 6 A B3R Albosporus(4) , K IEHE Hygroscopicus(2)

% [ [A] the same below

R4 ERBEEREWHEAN S

Table 4 Population diversity of fungi in rhizosphere of Cerasus plants

oH R K BRER JB& B BB
Cerasus Growth stages Colony numbers The genera and its respectively colony numbers
Cs FGS — —
WGS 7 HE Penicillium (4) , K% Trichoderma (3)
DS 4 BB Mucor (1), 5 Aspergillus (1), FE Penicillium (2)
Cp FGS — —
WGS 6 4% T18 Fusarium (2) , K5 Trichoderma (4)
DS 2 B8 Mucor (1) ,RH0H Unknown (1)
Cm FGS 15 KR Trichoderma (3) ,HF 5 Penicillium (6) ,$% J15 (3) , RHH Unknown (3)
WGS 5 B8 Mucor (2) ,4% 718 Fusarium(3)
DS B8 Mucor (1) ,F 5 Penicillium (1)
Cap FGS — —
WGS 6 BB Mucor (2) ,4R%E Rhizopus (4)
DS — —
Ca FGS 20 Uﬂ(niofv’vr:h(oldjma (5), FE Penicillium (12), {3 & Rhizopus (2), RHH
WGS 5 B8 Mucor (2) , RE Trichoderma (3)
DS 4 HE Penicillium (1) , 15 Aspergillus (3)

* T [A] the same below

hitp : //www. ecologica. cn
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2.5 EHMREREY SRS

YR EAE R S R SR RSB EEIOLE S, IR S BRI O EH IR
K, Cap FEM AR/ W SIBEIREU Cp FMBIRK, FIHERARD. BURESERRFNEZHESEE
BEAEELL Ca Fridius A KB K, V5 IR/ B S AR EL Cm M IER K, Cp FTAHTGE A KR/, B
PR ERE R FEREU Cm FfRE A RIIR K, Co EH IR/ BEEEYN, 24EFTH Ca
REHARNSHERERRREER, G RZ, Cap B/, Co REEBERNSHERFEERIEEE LR, O K
Z,Cap H/I; Ca Tl Cap HREBEB R TEXMBF BB K, Cm MEIEEKN SR ERERBER, C
K2, Cap B/I; Ca F1 Cm AR B RS B R B BB

£S5 EREEREDHSHE. FER DIRRNBERY

Table 5 The diversity index( H) , richness index(S) , evenness index (J)and domination index (D) of microbes in rhizosphere of Cerasus

Bk E BRI 4l Bacteria TR H Actinomyces HH Fungi
Cerasus  Growth stages H s 7 D H s 7 D H s 7 D
Cs FGS 1.4405 5  0.8950 0.2654 1.3086 4  0.9440 0.2917 — — — —
WGS 1.6459 7 0.8458 0.2388 1.3209 4  0.9528 0.2813 0.6829 2  0.9852 0.5102
DS 1.9518 9 0.8883 0.1822 1.5631 5  0.9712 0.2188 1.0397 3 0.9464 0.3750
Cp FGS 1.7398 7 0.8941 0.2022 1.3592 5  0.8445 0.3200 — - - -
WGS 1.1275 5 0.7005 0.4375 1.4380 5  0.8940 0.2662 0.6365 2  0.9183  0.5556
DS 2.1458 9 0.9766 0.1240 1.3197 4  0.9520 0.2803 0.6931 2 1.0000  0.5000
Cm FGS 1.7563 8  0.8446 0.2059 1.4594 5  0.9068 0.2593 1.3321 4  0.9610 0.2800
WGS 1.4848 7 0.7630 0.3125 1.4630 5  0.9090 0.2517 0.6730 2 0.9710  0.5200
DS 1.4681 5 0.9122 0.2562 1.0822 3  0.9851 0.3438 0.6931 2 1.0000  0.5000
Cap FGS 1.2770 4 0.9212 0.3061 1.0042 3  0.9141 0.3878 — — — —
WGS 1.6313 6  0.9105 0.2189 1.5230 5  0.9463 0.2346 0.6365 2  0.9183  0.5556
DS 1.0144 3 0.9206 0.3889 1.0549 3  0.9602 0.3600 — — — —
Ca FGS 1.9917 9  0.9064 0.1611 1.7737 8  0.8530 0.2150 1.0331 4  0.7452  0.4350
WGS 1.8145s 8  0.8726 0.3152 1.6111 6  0.8992 0.2249 0.6730 2 0.9710  0.5200
DS 1.5048 5 0.9350 0.2400 0.6365 2  0.9183 0.5556 0.5623 2 0.8113  0.6250

FHhPARHFE 2. FE 3 ME4 PEARITEE  The data were caculated from table 2, table 3 and table 4

2.6 HRURAR B IR RE A AR AR

BRI E M i S 2 R A0 3k o, BB MY 24 KR LA M B8 AT B R R &
HHR.BERAHR AIHEE. AERERN O REREARHE. REILAENEEE Y H LR BK LR
WAL MAARE, BHELR RERKEBESREEHN G RERAHEREL., RELXEEREN
EER.
3 itig

RIS SRR, R A F R 248 B A R L B R BEAR R, 40 Ca 1R B WIRPBE S 13K
FE, BN MEYEER L, TARIZA Cop BHB—, BAERKPANARDERLE A EAIRLHE,
XESETHE ARG RE —E2R, ZUREMEYHRX ANER A EYERBNER, 2K
PR B v 38 7 B MR B TR JB A FAT B B B AR , R B I B B K, RSN R B AP o 2
FFFE o 13RI A Y R BER AR, B TR R AL R R , AR KRR, I S54RI 25 R H I o

YR ARG SERR SRR, WSF MR EMEYMHESHE., HPHBERANIBRE,BR
R FEHMABNERR, FREBEFIRA R SRECONERRR KPR, X 8 3 30R B HE Ykhk
5¥EAHE, RAARERBEYT Co AEHEBREMAEDHESHERE, Cm TARKZ, Cap 53R ERD,
RREEY SHANERKRBTRAEFEEFTXRR, HRFEVR A= B E B A R — 5

hitp : //www. ecologica. cn
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F6 BMBEMEPHESBHER

Table 6 The difference of population structure of microbes in rhizosphere of Cerasus plants

#AI Bacteria TR Actionmyces HH Fungi
TR MER H*ER AR MER H*ER AR MER HER FEHER
Cerasus Special Common  Non-common Special Common  Non-common Special Common Non-common
genera genera genera genera genera genera genera genera genera

Gs - FHRFHE, WIIKRH, - HEeXRE, FEXH, - EE HE, KR,
Cp BaaE  BEARE, WRITE, - WoAKREE, KIBEH, - WE,
Cm - HHFE, FERRTR - HERF, KEXHE - B, §8
Ca _ EEE, & 3k _ wuE SE%ER, _
. _ AuEE B, A xH RIKR _

JRE, —

EH, &

BHKHE,

mopp, NK KX

e, o RE
porm, . X

R, BT

FEM SR
K, &
HIRE

R B A ) BB FR IR A RV —AR AR AR TS S o0 I N BIE ) , AR RS IR A i, LA A AR
ROWAERA 25, R EMBR B RE ™ o AR R BRAR Rk b B S M BE AR AR A K T R AR
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