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B E: [88] 7 AL AR (Arbuscular mycorrhiza, AM) A B xF 4L 78R B ik 49 %+
MR R om . [ i 124 e384 Glomus mosseae. G. intraradices #= 4 # (G. mosseae.
G. intraradices. G. cladoideum. G. microagregatum. G. caledonium. G. etunicatum) 3 &% AM
AR, RAEARYFREBLAA FF AR B DA . AF. AKXBARTHB. BH. &K
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How arbuscular mycorrhiza fungi affect on rhizosphere
microbe diversity of Carthamus tinctorius L. in Xinjiang

GUO Huan ZENG Guang-Ping LIU Hong-Ling LIU Bin

MA Xiao-Li ZHANG Xia"

(The College of Life Sciences, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Objective] Demonstrate the effects of arbuscular mycorrhiza (AM) fungi on Car-
thamus tinctorius L. rhizosphere microbe diversity. [Methods] Dilution cultural and
PCR-single stand conformational polymorphism (SSCP) were used for determing rhizosphere
microbe exist in the ambient of inoculated AM fungi plants Carthamus tinctorius L. or named
safflower as well. Target safflowers were inoculated with Glomus mosseae, G. intraradices and
mixed group (G. mosseae, G. intraradices, G. cladoideum, G. microagregatum, G. caledonium
and G. etunicatum), respectively. [Results] Total number of rhizosphere microbe around
treated safflower shows an order of G. mosseae>G. intraradices>Mix. Compared with control
group, inoculated group has larger quantity (P<0.05) of total microbe number according the
order of 0—-5 cm>5 cm—10 cm>10 cm—-20 cm in most of its growth stages. Inoculated saf-
flower, however, showed differ microbial quantity along soil vertical profile as 5 cm—10 cm>
0 —5 cm>10 cm—20 cm. Clustering analysis confirmed exist as inoculation and non-inoculation
plant microbial groups. [Conclusion] AM fungi have an affected on the variation pattern of
rhizosphere microbe diversity of safflower by temporally and spatially varieties. This patterns
not only can help us easy understanding the significance function of microbe exist in terrestrial
ecosystem, could also support as a guidance in appropriate cultivation strategy on agricultural
production the near future.

Keywords: AM fungi, Carthamus tinctorius L., Microbe of rhizosphere, Diversity
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T A YR T AR S R G PN
NIEEBRA AN, 7 LR LIRS . ARG
FEMEFPT T L RE T LA R v R 8 A 7= v 5 4
T, N AR S R YR s
TP DA AR (Arbuscular mycorrhiza, AM)EL
SEfti b AR M — 2R, BE1Z 5 80% LA
R ST AR 6 R I BAM T RS
MR FI S E AR . B, B . LA
JRAE SIS, 3k e IR ) Z TR £ PP

HAEHXERY, AM BRGS0 R
POTE . R R SRR RS
Ir . RAEYIR B 2R E R, IR
EE D R LR
ENTEAWARNL WA TE e N GV A - s (B
PO, — LU LTAE L M 25 TR 2 50
S 2 E NAMIFFEE BRI . AT LI Y- AR -
WEMZ B B SEIIA T, RSV
BEURAERTLLAEMR B A . B L R = KA
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REorES . BRI BE, PSRN R 2
A4 (Single stand conformational polymorphism,
SSCP) /3 MrH R XM L1 AL 5 AR AP £ AEAR [l L
Y Z RS T o0, TRITHEERY AM L IALAE
R Rl - S A W RV 22 R 5 0 BR 22 TA) 1) 22 5
SR AL HUE B IR T AM B R Aol A= 7
PRt —E AR

1 MRS
1.1 ##

1.1.1  #HKE#: Glomus mosseae (G. m)., Glomus
intraradics (G. i)FIEA R (G. mosseae. G. in-
traradices, G. cladoideum. G. microagregatum.
G. caledonium #1 G. etunicatum, Mix). 7354 7 &
A 2 T AR AR B R W5 T X0 1 A B e 2
1 “Symbio-m™ B F 2 w4t

1.1.2 HiX#EY: 204k (Carthamus tinctorius L.)
Fl, SRR RICHI”, iR A
113 FAREHBR: WXL A TRk
VR I 1K ity (5 AT B R 3 0 3 A VT K5 4 i)
(b4 40°16'58.4"-46°43'31.8", R4 82°30'32.1"—
89°01'02.2"), 1M X JaltJm LAY APl B2 T 5A
fige, FEHh BAARMER DL 1,

1.2 A&

1.2.1 LdRHEENETF: EEREEG gL 5
ERFRAMIETE 3 h, B4R 21 cm, & 14 cm)HRE ALK
W13 4 kg (pH 7.26, HHLE 99.8 g/kg, LA
359 molkg, #H X W 6.5 mg/kg, M AL B

155 mg/kg), 5 FRE 8 e, T IE AR b
160 °CKH#2 h, HARVRHEFHXCKH 2 h (274
B8 VEASHIN 1A TC AT o oAb B 53 43 it P 711
5.0 g, X HRZH AL BE R 250 &5 KW A (O 52
R [ 2 k), B AR K LT A6 R 7 10 hr
(kSR k), TRK DR R . LI
flrG.m. Gi. Mix 3 FIEEFMERLEIE(+M), A%
FIAEART B RR R IR (-M)FE SR IR &2 28 40 d S5k
FHAR BEATR 4 ML T AE AR R R R
go, R BN R Y . BRI AR B AR AR e
G.m K 45%. G i438%. Mix F 40%, %JHEZH
Tof e

1.22 L XBEESF: KO iegiiBi2iln
HH, 386 2 PO R X 3k =~ A &, D DX 3]
1 m #yLIERETT, R IXSRE 8 17, 1THE 40 cm,
FRIE 20 cm, AR50 DU % 2.5 m ZZnhbR
He RIS M 17.8 mx5.8 m, [FH 103.24 m?,
— AN RIS B LT e G, D7 3 NI A
B BERN G m. G i Fl Mix FOZLAESN T, X6k
E K E R

123 TIEMRRRERE FEOERBG A
29 H). fii6 A 20 H). AT A 15 H)
A RAI8 H 3 H)RHZ SIRA B, B
SIAEME 0 -5cm. 5 cm—10 cm F1 10 cm—20 cm
3 PhUREE VR N A R, KB A R 4RAS
RIS E, i 1 mm S SR Y, 3l
4 °C (A= 48533%)F1-20 °C (i DNA B KA
*7Es

*1 HREXTBERERTFHR

Table 1 Environmental variables in Carthamus tinctorius soil in study area

P . AL HOU A AL A
iﬂ"'_z Sl RS pH Conductivity Organic Ayallable Available Avallqble
Region %) (usicm) matter nitrogen phosphorus potassium

(9/kg) (mg/kg) (mg/kg) (mg/kg)
AT RSB
Experimental 9.05+2.03 8.52+0.13 502.31+43.30 27.98+2.09 0.1515+0.0861 0.1120+0.0461 44.40+5.01
station
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1.2.4 KWFHE: AR E . HRE.
TECR UGG R BRI . AR 4B
HPRIEFRAL, R mIR SRS, 2 5
T (Martin)BEfg 3 et . —4b¥ik 3 1NEE, 3
AR HERP I, 28 °C—30 °C IR FR %
WREFE, BT waifb s R FH B 7% PCR J7ik
Y5E, PCR P2k b ilgAe REEIBAR R 5523 w1
¥, 4k SR AE NCBI 3 RSO rh R4 T 351 HE Xt

+ S RE 3L [ 4 DNA 2 ECAE 55
MOBIO + 3744 DNA 5t Ji 2 BURF &
PowerSoil DNA Isolation Kit, PCR #"3# % Fii&
T 2804w & ST 1Y 16S IDNA V3 X[
i JH5 14 8F/1492R F1 F338GC/R518, PCR /=¥
FH 1% By i W5 568 e v Dk Aor 0 Ji5 64T SRR A 42
Z 51 (SSCP) .

i3tk il EXCEL . SSPS 17.0. Quantity
One. Bio-Rad ;2 DPS #{453#7 .

2 HZRAH5SM

2.1 AREIAIBXTLIILAR B AT AT A RSS20
211 AHRELEHEVEERES A WK
2 iR, ANFALBRE LT AEAR ]+ S b e 22
S, AL AR H IR E Y R R B S T
XPRE G, JCrf, ANERAE Ry AR A ) E A AR
gy, Hor i SHUEY B R —3, SRR
ACAR R 2H P A5t 35 = T X0 R (P<0.05) , DA4ZRh
TRA TR LLAE A A R 191, 20 D R T L T =
1 240:256:1, ZHPETE T IFCE YR oG 4 X3
(82.83%), MWK, HiEm/b . M3 2 AJHl, #
FAD BRI SEIIME: G m>G. i>Mix; ik &4 1

&2 B AM MLIHAR B TR E PR E R F 0

Table 2 The soil microbe quantity of Carthamus tinctorius field in different AM fungi

e oA o BGRPSY
ﬁﬁﬁfﬁ T A Biftlfiia Act)ijfi[?cete I;El;r[i]l Tot;:ﬁnuri%befﬁmi- B éﬁ%ﬁ% .
erio reaments  (,105CFU/g)  (x10°CFUJ)  (x10°CFU/g) (irfé’sr%aé’ﬁg) relerang
TR -M 56.00a 8.10a 0.021 5a 64.17a 783.22a
FOSEE SR Gm 79.40ab 13.20a 0.029 8a 92.67ab 1137.54b
Gi 78.60ab 15.60a 0.015 7a 94.22ab 5006.37h
Mix 106.80bc 17.10ab 0.022 1a 123.92b 4 832.58g
LSS -M 139.40¢ 34.90c 0.107 Ob 174.41¢c 1 302.80cd
;L‘;’Lgaﬁng Gm 175.80de 30.10¢ 0.086 0b 205.99¢d 2 044.19f
Gi 136.80c 21.50b 0.171 4cd 158.47bc 798.13a
Mix 178.90de 15.70a 0.105 Ob 194.71cd 1703.8le
AL -M 120.50¢ 36.90cd 0.107 5b 157.51bc 1120.93b
;‘;géb'oom G m 261.10fg 47.80d 0.208 8e 300.11¢f 1 250.48b¢
Gi 285.00g 40.10d 0.231 5e 325.33fg 1231.10bc
Mix 203.40e 42.00d 0.164 Ocd 245.56d 1 240.24bc
B A -M 277.80g 50.80f 0.162 5cd 328.76fg 1 709.54e
Seed stage G m 273.30g 50.60f 0.159 6¢ 324.06fg 1712.41e
Gi 302.50h 59.10fg 0.223 7e 361.82g 1 352.26¢d
Mix 246.00f 48.00de 0.152 Ocd 294.15¢ 1 618.42de

H: ARFEVNG TR A1) 22 5 iR 3 (P<0.05).

Note: Different small letters in the same row are significantly different at the 0.05 level.
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AR BB —BH; AFHE: G i>Mix>
G m; WA RE: G m>G i>Mix, 1] JWR[E AM £
RO AN R G A 085 i B s I A A — o 22 Sk

212 LHRBELIEREVMEES S WE 157
7N, SR IRLTAEAR AN R IR BE LI A W g A7
TE—E 25, AR EIARR 24 B iR
FE 3 B LB e 0-5 cm>5 cm—
10 cm>10 cm—20 cm,, {HAER T R, %R b2l

A5 240
E 220 00-5cm
O 200 B5cm-10 cm Dc
S 180 010 cm—20 cm
< 160
i & 140 r Bb
® 2 120 Ce
S @ 00 f Be
T 2 g0t A A
ﬁ 5] Ac
g 60 r
Qi 40 _Ab Ba Ba Ba
5 20 | Aa
g 0 L L L
s BEREWD M BRAENT BT R
= Rosette  Elongating Full-bloom Seed
stage stage stage stage
B &
E 240
O 220 00-5cm
S 200 5 cm-10 cm Cc
‘j’,’ 180 010 cm—20 cm
IH £ 160
T OE 140
ki g 120
& § 100
E 80
5 60
5 40
e
g 20
f:’ 0
= el R GRS v M L e |
Rosette Elongating Full-bloom Seed
stage stage stage stage

SRR FIAN R L2 A A ) Ok AR A8k, HAR
A E4E K 5 em=10 cm>0-5 cm>10 cm—20 cm,
AT UL AM BT AT DASE R (A ) B 53T o

213 OHRETIFEMEALE: AL IER
[l b g o3 1120 AR OLFA AT (3R3), P45 2R A
LIV R 98%-100%, JFHIAHIEEAS] 97%LA
AT Ry [l A, AR ] 95%LL FR] Ik
[ —J& . A5 WoR, Fr B9 2] 040 A2 D

50
D 240  B0-5cm
O 220 + ®5cm-10cm
S 200 t 010 cm—20 cm Cc
X 180 | Dc
B E Bb
2 % 120 B
s &
H g 100
% § 80 Da
E 60 Ca
S 40
8 20
E 0
s FEREWD T BRRENT BT
= Rosette  Elongating Full-bloom Seed
stage stage stage stage
b
5
O 240 ' mo-5cm
S 220 - mSem-10em e
x 200 r 010cm-20cm
1 é’ 180
® 2 160
] 5 140
#H g 120
E 5 100
E 80
° 60
8 40
E 20
s 0
= SEREW) I AR R TR
Rosette Elongating Full-bloom Seed
stage stage stage stage

Bl FELEBAERBREVEELL
Fig. 1 The number change of safflower rhizosphere microorganisms microbial
A X, B: #M0 G.om; C: #:8 Gi; D: #:A0 Mix. ARIRS FRER7R R E WU A W] I 3 22 5 25 (P<0.01), AN

[/ NGB ] 3% 7R 22 57 $B. 3 (P<0.05).

Note: A: Control; B: Inoculated with G. m; C: Inoculated with G. i; D: Inoculated with Mix. Different capital letters are extremely
significantly different at the 0.01 level. Different small letters are significantly different at the 0.05 level.
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*3 MENFEEMER

Table 3 Sequence alignment with blast

s % L M EEE
Bacteria Most similar sequence ity (%) No.

1 Alcaligenes sp. CRRI 27 16S ribosomal RNA gene, partial sequence 99 JN256919
2 Bacillus licheniformis strain YC3-A 16S ribosomal RNA gene, partial sequence 99 HQ634209
3 Bacillus pumilus strain BUMEZ23 16S ribosomal RNA gene, partial sequence 99 HQ827826
4 SA(:gﬁlelrg];g:es faecalis subsp. faecalis strain persicum 16S ribosomal RNA gene, partial 98 6Q495222
5 Bacterium YCY®6 16S ribosomal RNA gene, partial sequence 100 JF775438
6 Pseudomonas sp. BRB7 16S ribosomal RNA gene, partial sequence 100 JF778678
7 Actinobacterium ZXY024 16S ribosomal RNA gene, partial sequence 99 JN049473
8 Bacillus cereus strain AIMST 8.J8.1 16S ribosomal RNA gene, partial sequence 99 HQ694179
9 Bacillus cereus isolate EGU258 16S ribosomal RNA gene, partial sequence 100 EF633274
10 Acinetobacter Iwoffii strain DR-A6 16S ribosomal RNA gene, partial sequence 100 JN712170
11 Bacillus thuringiensis strain CPB111 16S ribosomal RNA gene, partial sequence 100 JN896993
12 Variovorax paradoxus gene for 16S rRNA, partial sequence, strain: DSM 30162 100 AB622223
13 Bacillus atrophaeus strain HT22 16S ribosomal RNA gene, partial sequence 98 JN013207
14 Bacillus sp. CCBAU 10927 16S ribosomal RNA gene, partial sequence 99 JF772570
15 Bacterium UASWS0134 16S ribosomal RNA gene, partial sequence 99 DQ190347
16 Bacillus atrophaeus strain HT22 16S ribosomal RNA gene, partial sequence 98 JN013207
17 Bacillus sp. LPPA 1479 partial 16S rRNA gene, strain LPPA 1479 100 HE613375
18 Bacillus sp. MJ516 16S ribosomal RNA gene, partial sequence 100 GU933517
19 Bacillus sp. TN107 16S ribosomal RNA gene, partial sequence 99 JN800333
20 Bacterium UASWS0134 16S ribosomal RNA gene, partial sequence 100 DQ190347

P 13205 1 2 fAT 1R (Bacillus sp.) AL
T, S g ST R AM LB 2T AEAR ] 1458
X 24 R B R AR R

22 ARBLOLRE TIERENFEESH
%5 17

221 AREKAEBAFRE T IEHMEYHE

AU B, xRy 1. 5. 9 S HFE 4R
HERE S 8 5 L AE LUXT AR LB SAIK T 50%, H 4470
BHAW TR, FIAHER b 5 X IR
CIACHR I A AR 25 7, XA — 2R SR
TR 4

222 AREBOERE T IEMEYE EEW

PCR-SSCP 43 #fr: LA 113 5 DNA A, X2 e
) 16S rRNA LA 5 AR S V3 XE 7471,

HEAT SSCP 45 21 g [l 3 mT LA S WA i & 4544 1
ik KL 2 1Y SSCP LI KIS R LIE H, 4%
TR SSCP Bl i 45 5 i AN A & AN AH ],
Hi PCR-SSCP HiJkAR LRI (& 3)n] JiEfl AM H
I 2, 4, 6. 7. 10, 12 S +FELAECH &y

Shannon-Wiener % #4880 ZHEMEFEEL
SR GERE T W) T BORNAS B I 23 A1 1 5 BE 1Y
CEARR . AR HIK IS Th R AR A E, E
ik Shannon-Wiener Z2 FEPEHE BO6T HL UK KT 1 753
B DAtE—25 T s AR P A i 21 . ihIA
4 ATH, M EUR R AR TN 14, 15, 16
SR 2.0-2.2 2, BARMCNERE 1 5
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A ] RS REAEI iy e
Rosette stage Elongating stage Full-bloom stage Seed stage
-MG.m G.i Mix -M G.m G.i Mix -M G.m G.i Mix -M G.m G.i Mix
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
B2 AEABLIIEREMER %L1 PCR-SSCP BIkE %
Fig. 2 PCR-SSCP electrophoresis pattern of different processing safflower
rhizosphere bacterial community structure
8 12 6 2 10 7 4 16 15 14 13 11 1 5 3 9
100.0% 68.6% 65.0% 64.8% 62.4%61.5% 61.3% 60.5% 59.0% 52.5% 50.5% 48.9% 44.2% 40.5% 40.1% 33.6%

11 — —— — — — — — — —— — . o—— — . ]
2 e r2
3 L —— —_— —— —— —— —— ——  —— —— -3
4 —— —— —— —— —— S—— —— —— —— —— B ] ..4
5 R S, —— . e S EE—— SE— — T S —— S —— .5
6F =t —— —— —— e —— o —— — —— s ety L6
7 —— ——— —— —— R mad ——— —— | —Ce— —— e e —— —— e—— —— —— -7
Q et e e —_— e —_——— e L e e L m— L L 18
Q1 = ——m— e—— —— E—— ———— E——E— —— —— —— x¢]
i} . S MEREEH = B | B ST R B R s T S R e e 8 510

11+ b —_ el b —

-11

B3 AFREAEBLAILIREMERFELH PCR-SSCP BIKiR Bl
Fig. 3 PCR-SSCP electrophoresis mode pattern of different processing safflower
rhizosphere bacterial community structure
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25 1
o -M B Gm 14
m G O Mix 16
15
20 1 10 11 12
2 ‘
g 9 13
gl 7
= L
s
=
»
5
9z 1.0
sal
#
M
05
0
e 39 GRS} HEAEI] Tty L)
Rosette stage Elongating stage  Full-bloom stage Seed stage

B4 FEEBLAERELIEMER Shannon-Wiener % #£IHIEHT &
Fig. 4 Shannon-Wiener diversity index of bacterial in different processing safflower rhizosphere

R 1.37, i 2 Fh 1 B R 21 4 + 458
FEM ) AR R 0 3 = TR IR el —mf i, AN
AR A S B AP FE— i 25 5, Bl AnTE A S0 s
HeFl Gom A1 Mix IO AE 335 2T i Tl
G i WAl NLAEA KRBT R E, X IRAILL
AEAR ] - A= 0 22 A DA e 1 2 P i A
WA ACAN K, HARRH R R 7R BRSP4 A
AM ER LA B B IR Y 2 e e e Ak
KB .

223 A ERIBLAETIBHRBIBED T BRI
LI~ SSCP k4 i I UPGMA Bk % [ ik it
ATHI RIS AU R 2 3 B, Q& 5 ik 4 Pl .
RE LF, ANEASBRET IR AN A K AR ] 3
i AN B ARV B AR EED1%-84%, U4 R i
YN P FPRFES PR 25 5% . XTHIRAL 5 51 9 54
R ATE— AU A5 60%; 1, 13, 8., 12 %
FE 3 R ETE— AL B A 3 70% A A5 o $EF7D

AhFRRR 8 SR 12 SREA AN, HAERE 2, 3. 4,
6. 7. 10, 11, 14, 15, 16 SHEMMEAN—2, B
7 H X LT AR (AN () Ak B 7 A R
e, RNREFPL AR S AR A A
3 it

1978 4f: Bagyaraj il Mengel® & vk & SR42FH T
AM - B 1) Sh 4% AR AR 16 240 BRIk B i S
3 1994 4R FHAFIORESE T AM BB AR
FEAR B A B AR R, R BERR A A K
Je B RERR AM ECRRTRE R A K R E g B
AT ARAEFE R . AT YO 25 - LT AE
it AM LR 25 5 [F)RE 22 BH Bl 2 21 4628 K0T 17 4
K, R AM B 5 % IR 2 21 AEAR Bl A 4 i
AR EFHES, B AM B XA R F A
YIBCE E  BAFFE— 22 50k, 7 R
JET L, RIR) R0 S 1) 43 A A R
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0.45 0.50  0.55 0.60  0.65 0.70  0.75 0.80  0.85 0.90 0.95 1.00

E5 AEGBLAERE L SSCP BIERHHIB LD

Fig. 5 Cluster dendrogram analysis of SSCP map bands of different processing safflower rhizosphere

% 4 PCR-SSCP EiZAag+EIL S #

Table 4 Similarity analysis of PCR-SSCP patterns
Lane 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 100

2 54.5

3 70.0 59.9

4 665 744 621

5 520 412 518 476
6 60.0 865 656 847 436

7 612 856 674 816 483 929

8 442 648 401 613 405 650 615

9 66.7 281 544 380 602 314 313 336

10 631 672 717 683 480 764 768 624 549

11 585 709 709 678 531 811 831 489 382 777

12 441 775 518 575 407 711 714 686 306 634 50.7

13 743 593 67.7 733 599 690 734 505 593 763 593 577

14 611 742 724 594 366 694 703 525 499 754 663 704 66.0

15 645 66.7 700 721 498 765 751 59.0 520 823 752 617 683 733

16 598 748 769 709 506 807 793 605 483 810 707 737 771 797 819 100
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ARSI /D, X 5 AR T BRI Sk s A
FEER—EU, (AR AL R T A P b B LT
AEAR FEIAS [R] A J2 () A ) A Ok A= A8 4k, =W
AM FLRGENA T ZLAGAR B A P i e i oA, 3
HARJE AT E— 25T .

CIAEH WHRE, WK . AR . BN
Wi A A PR S T ™ e, SO D R 32
& IR E AR E S R, Y
Wi LIAE Y i S e AFSE R AM B X
FRIR R A 5 PUVEH, BRI B . A
A 15 e A A AR R R T A 2R
FAT i (Bacillus subtilis) & % ik 77 7 T 1 e ik
YIS RGP, T HAES
ADUEPERA AL TSR B TR
Bl BE 1 3 SRR A T2 A0 BRI I 3, N
AN ZPRIR AL R 00 B A= T Rk © Bl s oy b iy FH T
LR A BRSO, R R 2R AT AR
AR AR AR R e 7 AR R R AP RS S o
NPT R A A S, A3 R A R
FLEA A W2 IR IE R, XTAHE . R AT A
AT — 5 BRI, A S 4 B - HERE
H 20 P B HEA TR RIS, & B4R AM LR 1)
ZTABME T T 2R AT B LR IR I sy, IR
IR AM ELIE RE S MR 2T AR S = b
FELEHL, AT TFRRLALRE, (HXT AM EH
52 FIAETFIESAAHYPUR O, HRiht
FHGE AR, L, B FAEYFEAR
B g% A LU 73 T BOR X 3R [REUEA T 2R 40
TRA RIS BA AR L

SSCP &3k Je SR orHT iR, SXTREAHLL, 2
ffr AM HE ML g E 2w, Bk
VIRETE Z2 R F8 B 2 20 A6 A4 0 10 4 1507 A2
HEhnkaR, RARLER BRIE R EHE, R
CTACIHE SR LI AR SSHE . DFR R AM ELIA
REAS MU B A D v 40, AR A& AR AT g

H 24, B AM BB R 22 1953 B T
HEIRRETE SR, LA AM ELR B T AR AR 2
AT R, (AR R AR B A3 0 & AR ORI
B T M RS SR O Rl S P T g
T, AM HF R E KRR R, 86T TR
M IR, JUHRUGE TREM SR, (et
T EARM R E K

AM HEE HIEAE SR G )2 0 A A
WIZERE, A5k AR BEE FISSCP 3 A R
ST T BB (AM) FL TR LT AEAR AR L LT
Fi 2 B 2 i S SSCP 4517 2 8k ry s, &3
AM EFAVER —MA Y BER, XHLLAERR F A )
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