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endophytes from alfalfa
KANG Hui-Ying WANG Wei LIU Jia-Li CHENG Yuan-Yuan GUO Chang-Hong"

GUO Dong-Lin"

(Key Laboratory of Molecular Cytogenetics and Genetic Breeding of Heilongjiang Province, College of Life Science and
Technology, Harbin Normal University, Harbin, Heilongjiang 150025, China)

Abstract: [Objective] To obtain endophytes which has the plant-growth promote function from alfalfa.
[Methods] Two strains were isolated and purified from fresh tissues of alfalfa, and then analyzed by
16S rRNA gene sequence, identified by the physiological and biochemical methods. The plant-growth
promote properties to alfalfa of two strains were detected. [Results] Two alfalfa endophytes, ASR16
(Pantoea vagans) and ALR33 (Bacillus pumilus) were obtained. Both of the endophytes can produce
IAA and siderophore, have phosphate solubilization activity, and can promote the growth of alfalfa
effectively. [Conclusion] Two plant endophytes, ASR16 and ALR33, with plant-growth promotion to
alfalfa could be used as the basis of bacterial manure research.
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N AR R B SO REE BB AR AN, T
it FAR YA 5 AT LB A5 3 i S e A An
HPRNAAEN AR R — PP IS, WA e bl
THYIHLNTR, ARSI FPRI AL, X
WP A A 25 RN P — T A AR A P AR R
HARDFWRERMES; H— 1, WAR AT
i A S A P E g B TE S8 A R HE
Wy RS A A A RERS S R A K
580, BCE SR I P M . X SR TR
HTHEY), ek 2002 A ) A K S A P B ih 1 AR
FAPY, BA R RTT & A AT 5

H AT AR Z A8 9 v O & i ot 2 e AR 1E
AT, ik R e Ekoa
e S e S N I A R v A
PRINZETE, 23 Ah 2R A R DO G R, e
2L 3AEMRIALS T, XMRNAE R RS
SRR ZEOHL. MR 2R R AR IR
B 2 A VIR PA 40 B P 2 G R 2 R T
BS-2 (Bacillus subtilis), 12 P kAL 3 AR p it = 11
FP I EET BRI 168.70%F0 181.25%; 1%k A]
5 T BRI N 5| W 2, T S5 AR EAE ) A DR B it
HIdEEr, R A KR TE R, anies
FR5F . FRULAT UL, WFFEAE P A 4 TR A B2 e
BSOS S DY A A

H %5 (Medicago sativa)f2: &R B 18 J& Z4FE A4 ¥
AW, VERE R HREAE B Bl N ) 2 a8
FIH . BADUR . W > mERi . five b
FLOMAE] FEAMELE . P E AR, BEE
RMRELZ | PR ET . TR, 7R
Bl . SRS ARG R R AR, WAl DIAE
R A R R A SRR R —
FE, EfERE S TR I R A A Ak [ e
AP EAAS, W,

I T A 7 A R O T A . At
ML A ASTRL 7 M AN [R5 A R %) 1 1 b+~
RIS 22 BRAPFINAERVRR, ik IR

BERE B WAEE . A8 RUEEEME
Yrkt. Katarina 5 BFSE T E7E h AEARR T RO
AR Rt . 2F SIS A A AU RTE A [R) A
BT AT AR AR LU T T B
1 AR AR IR PN 2B 4 T Y B R A XA/ . Valdenegro
% VB 58 7 A W AR T (PGPR) X K A% 1 A
Medicago arborea 4= K[540 . Olivera ' WAk T
15 PREEALE A8 AR B N A RV SR B A6 AR K
B2 . Lorena 2T T B AR BRANTA 2 AE T DPA
TH—EURA MY B A NROR . TR
2 UOTI v Pl L PR 5% ot R G R 5 4 4 s T e 5
8 BREA N kAL 5 22 2R N R PR A 5 M B e N 2R
Tl PRI A5 A B0 PN A 20 T (R RIS TE B 45 h B o A
FUER UAR> > 25> 46> 717

AL LA JR IS R A e FH A K o ik i
e AR, ML LN 73 25 IR N ZE TR ASR16
Al ALR33. £ 16S rRNA FE[RAIA: BEA LRGN,
ASRI16 % 7E Jy #1727 I# (Pantoea vagans), ALR33
W E N/ N SRR (Bacillus pumilus), X3 Bk
AR O PR A MR RB A T T IR I
1 AR5 8%
1.1 #l

i 803 48 4¢ E 15 (Medicago sativa)fh 1, I H
BIRTLA LM R BE RO BT, T T /R
WA, 2012 4F 8 FSREEMRFEA
1.2 EFERFERF

DF {:3%3(g/L): KH,PO, 4.0, Na,HPO, 6.0,
MgSO,7H,0 0.2, % 2.0, #ZHIREN 2.0, #7145
g 2.0, (NH4),S042.0, fHiEICE (FeSO,7H,0 0.001,
H;BO; 0.01 , MnSO,H,0 0.011 2, ZnSO,7H,0
0.124 6, CuSO,-5H,0 0.078 2, MoO; 10 pg), pH 7.51%,

PKO 53 5&(g/L): #ZH 10.0, (NH,),S0,0.5,
MgSO,7H,0 0.3, NaCl 0.3, KCI 0.3, FeSO,7H,0
0.036, MnSO,7H,0 0.03, Cas(POy);2.0, pH 7.0,

CAS 5l (mmol/L): FeCl; 0.01, HC10.10, CAS
0.10, HDTMA 0.40, PIPES 0.15, pH 5.6,
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1.3 BEEREENS B4

RN 25 MR, K HRmE T,
PEATRENE . TWEEGTH 75%C FiH &
5 min, 1% NaClO &I # 4 min, JoREZK Y 8
W, TCRUEACT 7K 43, A TSR BB N BIF RS
FEEEMREERRRE, AT LB [BI{AR SR, 7E LB
IRBEFRIE R alifb 255 6 18, Hia — ke
T TR K etz st BN AR IES,
ik LB P A KA SRIETE, WILsreg, sifhrd
PR, FERRESS TR BOER , H 30%JCH H
HIRCH M, —80 °C 17447
1.4 BERERNLE 16S rRNA EEFEFISH

K H CTAB/NaCl J7 L2 HUAHTR DNA, Jsi%A:
Y1 16S RNA At [ ff 57 7 51 3@ 51 % F8
(5-AGAGTTTGATCCTGGCTCAG-3") Hl R1541
(5'-AAGGAGGTGATCCAGCCGCA-3") 47 PCR
P44, 50 uL SUWAKZR 50 uL WA R K DNA
5 pL, 10xPCR buffer 5 pL, 2.5 mmol/L dANTP mix
5uL, 51492 uL Tag DNA E 47 0.5 uL, il ddH,0
% 50 pL, P HEFLF K 94 °C 3 min; 94°C30s,
55°C 30 s, 72 °C 1.5 min, 3L 30 MEH; 72 °C
10 min, R 16S rRNA FE[H F 4425 5] NCBI
) GenBank JLPHIEE, BLAST X, SEUREAEH
ELAUTHISEA TR /34T, 32 F MEGA 4 304 1
NJ #EAER .
1.5 £BEHEE

XoF W1 1) PN A T TR R R A T Ml . HR R
FE L V-PIGE . JERIKRRE . Wl AE | A R
FUMEREE . WM RE . RN & A R A Ak
D, I e ik A S e TS R ILATE
ARG UETFM) B,
1.6 (R4 MR
1.6.1 MWRRZER 1AA S 2E: HFE K CIE DF
Brgesedh gt 2 d, FEEC 1 mL 55 AR [R) MR (2,
ZMR(L-Trp)A) DF 53837 0. 200 1 500 mg/L
L-Trp)"P 4k gs 2 d, BAWHREL 3 ko B

http://journals.im.ac.cn/wswxtbcn

W ODgoo 1, HAE:FEIAEZILT 10 000 r/min
B, BUS00 pL FiEW, N2 mL Salkowski i
A, Z IR EEHE 20 min J5 , 7E 535 nm I E(E(ODsss)
¥ 5 mmol/L 1) TAA BERFREN RINMREE, SlFE
SRR T BRI E G, 2hlbrErhLk . S5 b
hkafiE IAA &P,

1.62 MREHEEHRESEMNE: ZM Schwyn Fl
Neilands 19753512, B R E RIS 75 EIHGL0E
Jii, 58KE S (CAS chromeazurol YKk ZEAFH
BA, FEOUNE, Ml ODgo, MG A; DIZE
BTk CAS R SR BUR G IUAR /Y AR XT A
AVA BT i TP B R R AR 5 6

1.6.3 AMEHHEERNE: FIHHEBPH A,
L MRAE PKO BRgRBENTEfL, # 1%M A
PKO Wik 5L, 28 °C, 150 r/min ¥53% 3 d,
P 3 U, 45 1%JC KV BT 10 000 r/min
B, BUETEW 100 pl, i 5 mL SHER DT B O
EAZE 50 mL, 2B 30 min, W] ODgo {2, ¥t
5 mg/L (K. HPOL)PRUER AR B AN, 5
FESAR R I E RO . bRk, =%
v Hh 2 o T I PR I 7 o

1.6.4 BHREVRERNE: (24 SLIAErs /RKEE
WRAAEY) = it T, RIEFEZR .
ASR16 Fll ALR33 FEkk#:A LB #5535, 28 °C.
150 r/min #EARRESE 12 h, WCERETS ODgo N
0.50+0.02 A PR IR 25 FH o W Bk () T T8 7 IS 7K
M) 70%E9AS 5 min, 1%UK SRR 4 min HF
Py KR, ARG FHJCH K vk 8 WR , 1B
A R0 TR B A B A JE PR U AR LY, TR
BRERE 3 d, RIFEPkER ZFR B B TR
A AT AR H AR (R FH R IBCT e R TR DIE
FAARIG FH , 2855 1x10° Pa, 30 min JE4E 3 R KH).
R 10 BIEREFE, BORER 3 4, TH
FREMNQS “O)RiFE . A 30 d JailEpk s MK
THEAMETE, SPSS 16.0 AU 7N E 2047
(One-way ANOVA),
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2 ZR545h

2.1 HHRETE

2.1.1 EBEMIFELTELR: ASRI6 4R EIT
R, WKEIE, w6, H%H55, Oti; ALR33 H
RAFER(E 1), B A6, A&, W PIRRE
T N AR I AR BRAE AL S E S R IR 1. ASR16 BEF
FHARRIG A s . Rl . T ERmE, WAL, V-P,
FEGEEREL . MG SN R BAYE, ANEES A (W
REZK R VERT . 5 A11Z 14 (Pantoea vagans)$# ik A
o ALR33 BEA IS A A0 5 H R, H ity FH
PE, RERE=EmINE, WL RN A, VP R
fiadh . SO A BAYE, REEKMRTEN . HK/INZEART
P (Bacillus pumilus)FRETEARAT o W1 A R aX BRE TR AR
(R 3 0454 A1 92 T (Pantoea. vagans) % /]
ZEHIFTF 1 (Bacillus pumilus).

B ol —
"" .“w‘
-y ‘( -3 Tl

1 Ei¥k ASR16 1 ALR33 BB

Figure 1 Microscopy images of ASR16 and ALR33
Note: A: ASR16; B: ALR33.

2.1.2 16S rRNA EFETELER: Hik ASRI6 5
ALR33 16S rRNA JEH B K E R 1.7 kb 4. &
GiEBERER, ALR33 JH/NZEHFTFHE (Bacillus
pumilus KC915229)(v; F[Rl—43 3¢, RIS I pm g
K 100% (K 2A); ASR16 5Pz i (Pantoea
vagans HG421010) F[Fl—4r37, HER L RmE
H100% (F 2B). 4G A BiA bR Z5 3, w12b 5%
E WK B R A 14172 B (Pantoea. vagans) i /N2

F£ 1 E#E ASR16 0 ALR33 B4 TR 4 (L4HE

Table 1 Physiological and biochemical characteristics of ASR16 and ALR33

AL v-P il

e HAERREEE FUBERRE  RRMERRE  HEEREE w0 T ATEREER jekkm
itk . mE o . i
Strain Glucose Lactose Sucrose Mannitol Indole SEH Hydrolysis Catalase
fermentation fermentation fermentation fermentation production M.R V-P Citrate test  of starch
test test
AS16 + - + - + 4+ 4+ =
AL33 + = = + = + + =

e o+ BHPE; — BHE.

Note: +: Positive; —: Negative.

A

99

63— Bacillus amyloliquefaciens strain BIHB 350 (FJ859694)
Bacillus subtilis strain RN40 (KC990823)
Bacillus atrophaeus (AB021181)

Bacillus licheniformis strain TMPSB-D1 (EU513395)

Bacillus pumilus strain ESR21 (KC915229)

68 4[
100lALR33

61 Bacillus aquimaris strain TF-12 (NR_025241)
& Bacillus galliciensis strain BFLP-1 (NR_116886)
Bacillus mycoides strain ¢2 (AY373357)
Bacillus firmus strain KC (JN392015)
82 Bacillus circulans strain Q11 (FJ581445)
Anoxybacillus tengchongensis strain T-11 (FJ438370)
~0.005

http://journals.im.ac.cn/wswxtbcn
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100|Pantoea vagans strain iHA8 (KF913828)

56

Pantoea vagans strain iHA9 (KF913826)

Pantoea vagans strain S2 (HG421010)
100 ASR16

Pantoea ananatis strain CLRI2 (KF478194)

Pantoea agglomerans (AB033602)

Pantoea stewartii isolate 40G RT2A (EF189919)
Pantoea stewartii isolate 11.2 (EF189920)

Pantoea stewartii strain YS64 (KF941212)

Pantoea dispersa strain KNUC358 (EU239146)
lOO[Pantoea dispersa strain THB B 6857 (KF668475)

100| Pantoea citrea strain JCM 8882 (DQ838096)
Pantoea punctata strain JCM 8885 (DQ8338097)

89 Pantoea punctata strain GX12 (HQ018863)
100 | Pantoea punctata strain DSM 13700 (FI1756351)

Alishewanella aestuarii B11 (EF660759)

2 16S rRNA EFFIRF L EH
Figure 2 Phylogenetic tree derived from 16S rRNA gene sequence of ASR16 and ALR33
TE: A: BBk ASRI6 REL TR ; B: Bk ALR33 REEKFW. 43 SCHFE (Bootstrap values)<50 IR R, 155 AN EHKITHIS,

OSBRI AR SCRER, PR RON LT

Note: A: The Phylogenetic tree of ASR16; B: The Phylogenetic tree of ALR33. Only bootstrap values =50 are shown above nodes. The

number on the branch is bootstrap. Scale for evolutionary distance.

AT E (Bacillus pumilus).

22 {REFH4

22.1 WIRRZBEEEME: 2 HRETE N4 ASRI6 F
ALR33 51 TAA [IREST . TAA bl iR
(L-Trp) s I B2 (A 34 A TG A o (8 2R MR - 0 B,
AL33 1 IAA ST ASRI6; AR K
200 mg/L 1 500 mg/L B, ASR16 &AL IAA Ay
=T ALR33, 5B (K 3).

222 MESKESHAES: ASRI6 F ALR33 HA[4
R R . AVAAEACRFE S g Bk R AR i
ZAEEAL, RUIEERR Tl . — B AR
HEHANE VAT 0.5, ABF5EH, H AVAAE
KT, ALR33 BIME L ASRI6 FOfk, DB ALR33 &

http://journals.im.ac.cn/wswxtbcn

MBS EIRE 1A T ASRI6, —H-AMIES ke
25 2 (Kl 4).

223 ABEEES: 2 DEMREREA — iR Ak
71, ASR16 HVEWETEY: N 454.76 mg/L, % T ALR33
) 73.76 mg/L (K 5).

224 REAMEA: ks d, ASR16 Fl ALR33
BRI —E e A VE ; ASR16 AbFRAYE TE Bipk
. MERREEE O MK, REEE . MR TE. RTE
L X RS 51I38 0 31.36% . 35.5% . 80.0%. 236.3%.
128.5%. 120%, ALR33 AbFRAE 1 skkE . Hikk
fE e AR, MMEEER . MERRTEE . AR T EE HOX RS
HIHEIN 23.80% ., 13.25% ., 42.5%. 109.1%., 42.9%.
80%, ZFREME 6, %K2).
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0.035 1 600 -
o ASR16

0.030 f WALR33 500 - 1
&) =] I
S 0.025 + =
2 5 400 |
< 0.020 | =
= 5 300}
° g
= 0.015 | 8
g ~ 200}
S 0.010

100 |
0.005 | T
= B :
0 ALR33 ASR16

0 200 500

Content of L-Trp (mg/L) 5 P4 ASRI6 71 ALR33 BOIAHRESE

X Figure 5 Soluble phosphorus ability of ASR16 and ALR33
3 M4 E ASR16 #1 ALR33 B IAA S 2 & phosp g

Figure 3 IAA-equivalent synthesis of ASR16 and ALR33

20

_.
n
T
—t—

HH

Content of siderophore 4/A,
(=}

6 ASR16 f1 ALR33 3 EER R 1ER

! ) Figure 6 The plant-growth promoting effect on alfafa by
ASRI16 ALR33 strain ASR16 and ALR33

E: A, B: ASRI6 XHTEMRAEMEM; C. D: ALR33 X HTE
‘ FY 21 .
4 MEE ASR16 F1 ALR33 HYIESX RS E Note: A, B: The plant growth-promotion by ASR16; C, D: The
Figure 4 Siderophore production of ASR16 and ALR33 plant growth-promotion by ALR33.

%2 MEE ASRI6 1 ALR33 M E R EKAFN
Table 2 Effects of ASR16 and ALR33 to the growth of alfalfa

) Ly N FerkA b e i8N R etk T R
. Plant height Fresh plant weight Root length Fresh root weight Dry plant weight Dry root weight
Strain code
(cm) (8 (cm) (©) (cm) (©)
CK 19.07+2.80 * 0.40+0.12 * 11.47£1.23* 0.11£0.05 * 0.07+0.02 * 0.05+0.02 *
ASR16 25.05+£3.28° 0.72+0.17 ¢ 15.5441.43 ¢ 0.37£0.11 ¢ 0.16+0.03 ° 0.11£0.04 °
ALR33 23.61+2.50 ° 0.57+0.16 ° 12.99+1.56 ° 0.23+0.07 ° 0.10£0.03 ° 0.10£0.02°

e o0 oY FEMEIAAR R E, TR 2R B % (P<0.05).

Note: ?, b, < 4. Different letters shows no significant difference, same letters shows significant difference.

http://journals.im.ac.cn/wswxtbcn
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3 e
3.1 HEHBIEE

A B A A0 5 2 3 2o DR AR 1 A 2 3 e
A JRRRAE , DR AS R 2B i A= 9 53 JF . 16S
rRNA K7 90 [R) P oA 5 28 BRAE A AR 25
JE—Fh LR R HERR A TR S S . RIS
1 16S rRNA FERFHN T R G K B 2 5 R AV
RINY P e d sn

16S rRNA K751 73 Hr R B T bk ASR16 5
Pz F(HG421010)0; FlRl—45332, RS KR,
YE TR ASR16 J& T A2 0 & o A2 B ez TR
JBACERER . B8RRI R A W HA 2R A9
hRE, TEBE | Al St e s FEREA EEfER .
B X AR AVER, Qi MoK R 4y 8
REIMRLAZ YS19, BEW MK diHult
VIR . R R MR 4 PR, A
ZHISHARMBER, EPEEMER ACC s
B — 2P R B REPY pAZ T 149, A
W PERRTEYE, REMSOLUEIE A B K AT
PR TTVE AL BB, DR KAR IR 14584318 3] 1) A AT
JoA T X+ 2 800 EL B (Fusarium moniliforme) BA
PR, YRR R - A D A BR SC FC B (Erwinia
amylovora)s | ) KRR HAT— R BB VAR

16S rRNA J:H Rtk Hr R B H Pk ALR33
SN AT (KCO15229) AL B il , %
Wtk ALR33 J& FRi/NFRIFF AR . s s/ 2E
TR AL PR AV E R, HAT AR R
AWIERM, /B AR /N ERIFF R, A5mal
AL A TR PED Hh 22 R RS A 1 /N AT LA
F 2R A R B SR S P U B B A s s R
AHETE 3BT s A TR S SR AR A E R R
ST W PR 3R AR R AR
3.2 HEHRAVBESFY

SRMEYI YR A E A AR 0, HAT AR
G KR RE ), RHEPIAE K AR R
WHELAEH . RS AR AT A TE M, Gede

http://journals.im.ac.cn/wswxtbcn

EAE AR YRR NURE S MAYR,
O A BRI T4 . Valdenegro 251!
R IL PGPR R AA G BOR SRR AR . N4
W B AR G, AR N AR AT LS B 55 AR R T4
A AT Z AN, HEZFMA R . &
FARUERE A R AN v ER AT ERA TR A N A A A
MRS 2385 HE S Olivera 25U A finR 6 2 W
AAEHVR BRI R T EE AR R, (AR
WA &, RUHEAR R AR B e g
K1,

DL 0 W5 4 SR Al SR AR ) N A TR0 A T
A K BATIEUEVE R, Lorena 21V B 2R E 1 A4 K
A 2 BRI TE FM7d FZEHIFT TR sp MT7c. HARAF
TERIERAL . BURATREA AR, ANEA S5
T ) N 08 26 A B 018 2 BAA T IZ A 8 A 5
YEM. SHYRBEARRE, SCEEYIAE KR mTEe S
SRBAERIERRE T . V. IR EAR . AR
A Ko AWFFESTEAR B N AE TRR B THEY R9AR &
RN, B TR A AR AR N AR TR A IR AR
YER.

WK BR S — KB A A
MU, TERARR B T s RE X A A
ERW . TAA RRfS IR HEA A AR, R PRI
A A K 2 — PO BFgE R IR e A T RE
MY, HARENII SIS R B UIAOE,
TS e 22 B TAA . TRAEE 5P B SE RS, 7k
FENARANZ E YS19 Resris 4 FORIRIAFE Y A= 4
R, ENIERFES KR EmIE S, Ges KA
HAAIDCE YR oA . AR EY, 1AA GE
PRSP P AT SR BT RE ), RS
7= TAA B E 75 TP AE MR 1 (Sinorhizobium meliloti)A]
DU TE T AP e s BUATIZ i NBRISR Bk HAT
7 IAA fiE ST, fBfEHE Tk s G i KB BlE
1R AE LR TR Z A B 1Y TAA 5 JiRE
AHFFEH ASR16 I ALR33 B HA A 1AA HIfE
71, HFEEEER(L-Trp)ds ink B iy G Rmsg ., w]
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PAHED ASR16 Fll ALR33 HAT VR IE IAE P e A BE

BRXT BT A A AR U R S — Bl B AR KT
R A BRI AT, MR AT L= AR
VEWVER R AR A &, T3 4 AR A5 8k 25
TR A T AT LG i AR RS R B TR
PRSI R BME AR, B AR AR TWT KT
T B RR R AR B 5 3h 97.25% . TEERZ (1) 4%
T, AR REELESRR TR PRARE T, N
T T R4 e 2 XA A KAt SR A RIS, ARATESE
o ASR16 Fll ALR33 A & g8k %R, ALR33 &%
MEEREIRE ST ASRI6, TEBR ST AT LIS
% &M ALR33,

S5 TSR KL EY, SR
RN AA AL sy ffAis L S ha AR, —AEE
K& T U AR5 X G RHE YA Bt
NE, ReRHBIRmGER 0, RIEYPR . PrFESE
i -3 AT B A T (PSB) AR A A 2 5454k
AR, FH PSB R0 T/ N A G254
AR ARSI B I, Hilda ZEPHRE,
Vs A 200 AT RE 0 388 i i = A 0 %o W ) R AL U A
WA o BRI . 2RI . MU TR A
B TR, BA1Z B NBRISR Wbk LA ARG Y:, fE
AR RS TR P AR BB /NG AR PR
+ 34 i R AT HAUMI B TR = B
RES1, TEARERERE & o i AT B R
W R HIREA B PR G HEEA, (i nTRE
AHALMHE RS S, ALEH, ASRI6 F1 ALR33
HBEAT U FRBEAURE T, X T ALR33, ASRI16 Y%
BEIEPE S R, PG L S O I 0 A 43 S
fii. ASR16 1Y 1AA A EUEHER &S T ALR33;
ASRI16 [FBEEYER %5 T ALR33, ALR33 &
WL R NRE S 2% 5T ASR16; 18 325025 Fp)
AAEN, ASR16 BUfEAEIETE S HE®D 1AA AL
SEFAREIE A 5, M ALR33 AYfE A iG T ar
e 5 A R AP ER R G BRI A G . BIRRETE NZE
B ASR16 1 ALR33 nJREMIIELELEIA AR, A
FRE—2 AT o

TEZFAREH, Hikk ASR16 Fil ALR33 X484
EE LA E YR . RRRERTE | AR | MR
MR AR TES K EE, Braksg, ik
HH ASRI16 fEE1EHFAE . ASR16 il ALR33 X%
T ETE R AR E AR A N W ).
A E FREYAE KRR, SMUSHEY%
MR | MBRERAA G, W ARSI E A RE D),
XTHEYI AN 2R A e, 51 B AR Z5 %
PIFASE . AIRIE H X Bk ASR16 Fl ALR33 X 75
AR R T — e pi e, HA S AR
HLEIE TR — 98 . BRSBTS | A 240 B 28
A, R REAE N A O B S R A Rt
—HRVT 25 F TR, TRIPE ASR16 Fil ALR33 7£ IAA
B BB ER s W TR R BT
PE, XTEIEETE AR AEME R, XX R A S
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(1) M 18 4020 J3 2545 3 PR PR N A= T bk
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