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Genetic diversity of Canavalia ensiformis (L.)
DC. accessions revealed by SRAP markers
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HUI Wen-kai', LI Jun-cheng', CHEN Xiao-yang'"

(1. College of Forestry/Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm.
South China Agricultural University, Guangzhou 510642, China;
2. Center for Teaching & Research Base, South China Agricultural University, Guangzhou 510642, China)

Abstract  Canavalia ensiformis is an under-exploited legume that has been used as forage, green manure and cover
crop. It can potentially be used in numerous other ways, including nutraceuticals and phytopharmaceuticals. In this
study.sequence-related amplified polymorphism (SRAP) markers were used to assess the genetic diversity and
relationship of 19 C. ensiformis accessions originated from 11 countries. The results showed that:1) In total,274 clear
bands were amplified and 144 fragments (52.6% ) were polymorphic;2) The polymorphism information content (PIC)
values ranged from 0. 16 to 0. 43, with an average of 0.28;3) The total genetic diversity (Ht) was 0. 285 6, the
estimate of gene flow (Nm) was 0.065 6;4) The results from the analysis of molecular variance (AMOVA) revealed
that the most significant variation,88% of the total variation, occurred among accessions and 12% was attributed to
within accession variation;5) The cluster analysis and principal coordinates analysis (PCoA) produced similar results,
whereby the 19 C. ensiformis were divided into five clusters, each cluster was composed of different accessions and
had different phenotypic traits. This study provided the theoretical basis for biodiversity studies and breeding programs
of Canavalia ensiformis.
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8 & (Canawvalia ensi formis (L.) DC.), 9L
#4 Jack bean #f, Sword bean, N TR J] T B Y.
3 7% il B R B RR IR TR L A JTHT 3 000
AR BE VG R REA RS BLTZ A A T 6 T VE RS I L L
TSR YN AT ED B PG AR A B I BT X 7R R
Bl R VLRI R AR 45 8 B B AR . R AL AR
JI 8RR 8 G ] S ) R

G 7 FL AT AR 58 1 3 B BE 7 e ER R T R i A
5 FLAR 3 RARLRE 3k o 2t T 8 1 S JIE AL ) 0 B o A
Yol SIGEFRFE R SRR R A
WRICRAFE TR o Sy DA A A (55—t
AT B R IR T a8l
IR T CROEA D) HR R S K E
2 A A B A TR YT R FE W X i
RERESR ") . (R B EH D) Hid g, 8 O B A R
AL AEE LRV, 55 B AN TR IR, 1 20 i
42 70 AN O TR 36 ERE 2 BE A A S BT DXV
FEMEYARIE . 2008 4R A BT & 11 % & 4 81
Y FF AR HIE g AR 4R By I H L LLAR 58 AR B E A
FROR BT FIARDRE S W 2R 90 A0 e 0 4t DX A AT] 3
VB Ay i S AR RHES T A H L 7 — SRR F A0 1) Rl rp R
N 20 4 2 A7 8 G AR M AR AE o i 2R A DRE B E R
Byl T R N DR YO R S A e I & S Rl 1)
JI G AR A R R S5 4 B 2 T A Tz B Tl
Ffe Tk

M FH P 8L & M (Sequencerelated
amplified polymorphism, SRAP) J& — Ff 3L T PCR
MIbRic R 40, t 36 B k2% Li %0 F 2001 451
WEE 25 22 TR AR ) I T 2% HE Ok 1) — BB B9 AR ic . 1
I o SRR BT B AE B 5L e R RE T ZH DNA
(0 T P ) 32 AE E AT R S MR YTRS L IE M Bl K
17 bp, XA 7 BT P71 S m 518K 18 bp,
XfN AR 31 AT R e . AR
BT 2 AN IT I s T CBRR SBUW B
KNI ZEAR AT 7= A 2L B M ARl s R TR
SEAR PR A ) AR IE . bR I B AT TR L AL
PR A M R A B I R T s B
B B RE A AT S gz N TR L IR
R AR I JRR S5 A ) 358 4% 22 R R O3 T L o il B
QTL 5 7 DA B 3 A2 1] i 14 46 42 45 5 T ) ik o

B NS TSRO R 2 TG E N
A BRI 245 HIZhRE | ey 25 Bk &1 2 v LA e 81 S R
TR MR A O L S G R 5 A R AR REE

8507 HEFEAFAR A 78 53 1 K X He it 47 2 4 1 03
Br AR R DF O 19 38 R WL AR TE . A BT ST RIORIRT 11
AE R 19 DRI R USR] SRAP 735
PRICH BT 0 B 26 B A8 R 81 5 i i
RAE TN T Fh £ 4R i — 5 B BEIE SEA

1 #H57FE

1.1 ##

AL SN 1 A < R (B 7/ B I O O B G S
(Australian Tropical Crops and Forages Collection,
AusTRCE) 53 (9 LA S AR )74 VT R 3 A
A4 13 0 B G SR B A0S [ b 1 61 5L (R D Al T
N T A8 B AR Al K 2 2 BT S v L R A
25 23°09'50" AR 2 113°2160", kb 1 WA L J& R
B i R ) 2 AU P A 4 AR 1R 20~
22 °C, H¥SIR#AE 0 "C LA L, WY 1 F8 30 AR B K it
A 1689.3~1876.5 mm,MZEH4—9 H,BEKE
d AR 85 % A .

® 1 SIS B

Table 1  Accessions of C. ensi formis
IR HFR K Ji 7
No. Name Source Origin
1 CHNI1 collected TETTR
2 CHN2 collected =55 in)
3 PI 487475 AusTRCF R
4 210 AusTRCF ETAS
5 NT 576 AusTRCF N/A
6 Tee 1 AusTRCF Je H FIE
7 NT 3073 AusTRCF el
8 NT 3074 AusTRCF e
9 CPI 50103 AusTRCF Z N i
10 CP1 58560 AusTRCF Z N i i
11 PI 358592 AusTRCF WRIEMR LT
12 BN-13474-63 AusTRCF 7Tt
13 PI1 470242 AusTRCF E[J B Je, 74 V.
14 P1 279593 AusTRCF JEfE
15 Bl collected i)
16 B2 collected i)
17 B3 collected ey
18 CHN3 collected ot E
19 CHN4 collected TP
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1.2 DNA I E

BEASFPREREHL R B 10 R A IR B0 R 47 1 R
O B AR R I B A A TR T R
—80 C R . RN R A CTAB ¥ £ B #k
SIE 0 R 8 DNAYTY, A% R/ 8 1 R 3 A6 4%
(Thermo Nanodrop 1000) ;] DNA ¥ & Fil 45 &,
SRIGH DNA Jii i M By 50 ng/pll, —20 CIE™
fr5 .

KH 6 AR &) & DNA G i 1F 52 il 5
Wit @ 7 9 1 4k 81 & SRAP-PCR % 44 J2 i 1K &

(25 uL) H: DNA 50 ng. Mg’ 3. 0 mmol/pL,
dNTPs 0. 15 mmol/ uL, Tag DNA 48 0. 06 U/pl,
1% 0. 48 pmol/pl., SRAP-PCR JZ I 72 ¢ -
94 °C #WiAE ¥ 5 min; 94 C 248 ¥ 1 min, 35 C & 1
1 min,72 ‘CZEff 1 min,5 PMEFH ;94 CZ2EH: 1 min,
50 C&E M 1 min,72 CZE{# 1 min,30 PMEFH ;72 C
FEAH 10 min'', BEASFRREZEIC 1 ARFE S DNA i
P51 it N 783 X5 Wy i i E 1 28 X 457l
W 22 S PR B 51 xR 2) HT T4 36 B A R RE
#) 190 S FRLpk

%2 SRAP3|#1F 7%l
Table 2 Sequence of SRAP primers

Em5Y) DI
Forward primer Reverse primer
K J¥H1(5'-3") EiN JFA(5'-3")
Name Sequence(5'-3") Name Sequence(5'-3")
Mel TGAGTCCAAACCGGATA Eml GACTGCGTACGAATTAAT
Me2 TGAGTCCAAACCGGAGC Em2 GACTGCGTACGAATTTGC
Me3 TGAGTCCAAACCGGAAT Em3 GACTGCGTACGAATTGAC
Me4 TGAGTCCAAACCGGACC Em4 GACTGCGTACGAATTTGA
Meb TGAGTCCAAACCGGAAG Em5 GACTGCGTACGAATTAAC
Me6 TGAGTCCAAACCGGTAA Em6 GACTGCGTACGAATTGCA
Me7 TGAGTCCAAACCGGTCC Em7 GACTGCGTACGAATTGAG
Me8 TGAGTCCAAACCGGTGC Em38 GACTGCGTACGAATTGCC
Me9 TGAGTCCAAACCGGACA Em9 GACTGCGTACGAATTTCA
Mel0 TGAGTCCAAACCGGACG Em10 GACTGCGTACGAATTCAA
Mell TGAGTCCAAACCGGACT Emll sACTGCGTACGAATTGCA
Mel2 TGAGTCCAAACCGGAGG Em12 GACTGCGTACGAATTCAT
Mel3 TGAGTCCAAACCGGAAA Em13 GACTGCGTACGAATTCTA
Mel4 TGAGTCCAAACCGGAAC Eml4 GACTGCGTACGAATTCTC
Mel5 TGAGTCCAAACCGGAGA Eml5 GACTGCGTACGAATTCTT
Mel6 TGAGTCCAAACCGGTAG Eml6 GACTGCGTACGAATTGAT
Mel7 TGAGTCCAAACCGGCAT Em17 GACTGCGTACGAATTATG
Mel8 TGAGTCCAAACCGGTTG Em18 GACTGCGTACGAATTAGC
Mel9 TGAGTCCAAACCGGTGT Em19 GACTGCGTACGAATTACG
Me20 TGAGTCCAAACCGGTCA Em20 GACTGCGTACGAATTTAG
Me21 TGAGTCCAAACCGGGCA Em21 GACTGCGTACGAATTTCG
Me22 TGAGTCCAAACCGGATG Em22 GACTGCGTACGAATTGTC
Me23 TGAGTCCAAACCGGGAT Em23 GACTGCGTACGAATTGGT
Me24 TGAGTCCAAACCGGGCT Em24 sACTGCGTACGAATTCAG
Me25 TTCAGGGTGGCCGGATG Em25 GACTGCGTACGAATTCTG
Me26 TGGGGACAACCCGGCTT Em26 GACTGCGTACGAATTCGG
Me27 TGAGTCCAAACCGGATC Em27 GACTGCGTACGAATTCCA
Em28 GACTGCGTACGAATTCGA

Em29 GACTGCGTACGAATTATT
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1.3 HESW

e 10 6 00 7 M R T T G S I PR
UKy B AR YL E B W . M W K BE R IR 3E B
100~1 500 bp ¥ M i 7% 47 3E 47 48 1, T #F N 1
THMW A I 17 S B E 07, A 0”7
AL 2 0 I 46 R B o TR — X 5 AN [ e Bl DA
PR UE Sy 1A DNA KR fiE 47 A2 365 AR XNz, 4R 2
FAX R 267 . POPgene 32 #1F 3 550 4% A Fi
BEM 1 Z AE MR8 B0, Bt i Z HE e ORI,
Nei”s 5t & B 25 Flst (e — B8 . NTsys 2.1
it 3 Mrdk Ak SAHN Clustering #E He #E 47 E fin 4L
AR - (Unweighted pair group method
with arithmetic mean, UPGMA) 8 257y ¥, #4 &
RHEREN . M GenAlEx 6.5 {17 4> T 5 2%
43 #r ( Analysis of molecular variance, AMOVA) Fl
E A R 4> ¥r ( Principal coordinates analysis,
PCoA)*,

2 FHRE5SMH

2.1 DNA BRELTE

KRR CTADB 3 £ iU 8 17 3 [ 240 DNA, £
BEnd o8 R S @ I o )2 T A (S B BT N
BEAN 3 MO BETERT I 45 A A < Do /Doso BIME 1. 8~
2.04Dg0/ Doz >2. 0, B W] DNA Jit & 845, A DL
F 52k SRAP-PCR KV ,

Ll

0 i

-

- ===’Pduuuud-d.q.hu&uunuuo b
- uuuuuu-puu“"“'ey'

M 1 2 3

bp
15 000
7500

5000

M 2 marker, 1~6 43 >y P [E  BF A8 LEIE L EL P L DL
g A H A 6 &I TR DNA,
M: Marker; 1-6: Genomic DNA of C. ensifomis
accessions originating from China, Columbia, Brazil,
Iraq,Paraguay and Nigeria,respectively.
1 68| FhEEEFE 4 DNA Bk E
Fig. 1 Electrophoresis picture of DNA of

6 C. ensiformis accessions

2.2 5|MyHEER

28 X Ry I YTHG 274 505 MRy A5 o
144 2 A 2850, & B &AW 8 52. 620, v
Me21/Em18 519y 4™ BRI 2 s . fExf
CIEZ R DRSS 3 & O 2 30 o N N b L
R R SR 7/ DO R = WA NN N (i
(Polymorphism information content, PIC) 1 L3 3,

H 2 3 A LA .28 X5 W & XF 51 W 4 3 Y
MR 3~20 %%, F ¥ 10 R A4 515t
Mell/Em13 §" 38 i) 257 S b, Me20/Em27 4 18
W55 i 25 51 ¥ X Me2/Emb5, Mell/Em13,
Mell/Em27 #1 Mel3/Em26 ¥ 18 i) 2 250 & i /b,
¥hy 2 5%, Me26/Em19 ¥ I L2 S AW RE A 12
%P3 5. 14 2 ZAMEAAT I LU 2100 (Med/
Em7)~88% (Mel4/Em13) ,*F-H{E H 54 %,

!!l

-

ha

P vk i Marker (100 bp DNA ladder) . $kif 1~10 JyFh#f 1 19 10 A~ 8k ; 3k 11~20 4
TR 2 B 10 A bk s JkGE 21~30 S FHEE 3 A9 10 A FRk Ik 8 31~38 Jg Rl 4 B9 8 D H bk
1-10,10 plants of accession 1;11-20, 10 plants of accession 2;21-30, 10 plants of accession 3;
31-38,8 plants of accession 4; M,DNA marker (100 bp DNA ladder).

2 5|3 Me21/Em18 338 7= ) i 58 78 4 Bt iz 158 X P ik [
Fig. 2 Amplified pattern on polyacrylamide gel with primer combinations of Me21/Em18
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Table 3 Polymorphism number and PIC of 28 SRAP primer combinations

- 0 A B EZ S LA LB/ % P
Primer combination Total number Number of Percentage of PIC
of bands polymorphic bands polymorphic bands
Mel/Em24 9 5 56 0.27
Me2/Em3 10 8 80 0. 34
Me2/Em5 6 2 33 0. 36
Me2/Em10 10 7 70 0.24
Me3/Em2 11 6 55 0.27
Me4/Em7 14 3 21 0.19
Me5/Em3 17 4 24 0. 26
Me7/Em7 10 6 60 0.32
Me8/Em16 10 3 30 0.28
Mell/Em13 3 2 67 0. 29
Mell/Em27 6 2 33 0.16
Mel3/Eml5 6 4 67 0. 38
Mel3/Em26 7 2 29 0.35
Mel4/Em13 8 7 88 0. 30
Mel4/Em28 8 4 50 0.23
Mel5/Em6 11 7 64 0. 25
Mel6/Emb5 7 5 71 0. 25
Me20/Em18 9 4 44 0. 26
Me20/Em26 10 7 70 0.23
Me20/Em27 20 7 35 0. 35
Me21/Em23 17 8 47 0.41
Me24/Em27 5 3 60 0. 38
Me24/Em29 6 3 50 0. 30
Me25/Em27 13 8 62 0.33
Me26/Em13 8 4 50 0.12
Me26/Em19 16 12 75 0.24
Me26/Em27 10 5 50 0.19
Me27/Em28 7 6 86 0.43
Mt Total 274 144

1 Mean 9.79 5. 14 54 0.28
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PIC F e i 12 A | 51 4 %o S o 22 265 47k e 6K 110 7
JE, 95 B H 0. 12 (Me26/Eml3) ~ 0. 43 (Me27/
Em28), ¥ H 0. 28, B4 % Me27/Em28 H
Me21/Em23 ) PIC {8 5 = » 6 W1 H X 81 4% Fh fif
(4 53 B ROR SR
2.3 GIEBMESHNE

G B st i Z FEMEFE % He 2 0. 285 6, JE K it
Nm 2 0. 065 6, i B & T [F] Ff i ] 25 P 22 3 AF 5
FH &1 A [F) Rl R 1) 3t % 2 REPE S 80(3R ) AT LA
AR S WECH (Np) ol 2~72, 73
Bk 13,16 Z ML ST 5 H 2 (Pp) 2l 1,390~

/b

50% -3 {H R 7. 00 26 5 LI 2 iy 3 PR A (Na) Sy
1.01~1.50, 34918 K 1. 09; 4 &k 2 7 5 % (Ne)
3 1.01~1.37, - {H K 1. 065 Nei” s it 15 £ HE 1
TEE(H) M 0.01~0. 21, #¥{& & 0. 03;Shannon’s
{5 BA8EAE T 0. 01 ~0. 30, F1{E K 0. 05, 19 4
PR Nei’s ZFE M5 20 Shannon’s {5 8 #5501
EBHE AR N LA 25 A ok i, 8 RN RE N G R
BN R AP REBERE . AR A AN BE , B #E CHNI1
1) 25 T S BRSO RO R RE 210, BT IX 2 4> Fh
FEFPRE PN 22 S B0 B 10 o X6 Rl B 32 5% 0 P R o
E/Jrlil = o

x4 DAY EMBENBEESHEEER
Table 4  Genetic diversity parameters of 19 C. ensi formis accessions

Z SRR EZY EA A 5 o7 B PR R A kA Ak Nei’s (1973) Shannon’s

e % H (Np) HAa L (Pp) /% % (Na) A % (Ne) WA LR (HD SRR
No. Number of Percentage of Observed Effective Neis (1973) Shannon’s
polymorphic polymorphic number of number of gene information

loci loci alleles alleles diversity index
1 72 50. 00 1.50+0.50 1.37+0.42 0.2140.22 0.30%40. 31
2 7 4. 86 1.0540. 22 1.0340. 14 0.0140.08 0.02+0.12
3 2 1. 39 1.01+0.12 1.014+0.09 0.01=£0.05 0.0140.07
4 43 29. 86 1.30+0. 46 1.20+£0. 36 0.11£0.19 0.1740.27
5 29 20. 14 1.20+£0. 40 1.10%+0. 25 0.0640. 14 0.1040. 21
6 4 2.78 1.0340. 16 1.0140. 06 0.01+0.04 0.01%£0.07
7 7 4. 86 1.0540. 22 1.034+0.15 0.0240.08 0.03%+0.12
8 24 16. 67 1.17+0. 37 1.10+0. 26 0.06=+0. 14 0.0840. 20
9 12 8.33 1.08=+0. 28 1.0740. 24 0.0440.13 0.05+0.18
10 B 3. 47 1.03=+0.18 1.02+0.13 0.01=40.07 0.0240.11
11 4 2.78 1.0340. 16 1.0140. 10 0.01+0.05 0.01£0.08
12 3 2.08 1.022£0. 14 1.0140. 10 0.0140.06 0.0140.08
13 5 3. 47 1.03+0.18 1.02+0. 14 0.0140.08 0.0240.11
14 2 1. 39 1.01+0.12 1.01£0.08 0.0140.05 0.0140.07
15 12 8.33 1.08=+0. 28 1.03%£0.13 0.02740.08 0.03%+0.11
16 6 4. 17 1.04+0. 20 1.03+0.13 0.0240.08 0.0240.11
17 3 2.08 1.022£0. 14 1.012£0.09 0.01=£0.05 0.0140.07
18 4 2.78 1.03+0.16 1.01%£0.09 0.01£0.05 0.0140.08
19 6 4.17 1.04=+0. 20 1.02+0. 10 0.0140.06 0.0240.08
S Mean 13.16 7.00 1.09 1.06 0.03 0.05
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19 M6 G FRER AMOVA 255 (3 5 38, 81
SR 2 RN, B B2E R 1200, B ) 22
SARK.HE2ZEFN 88 . I AR 25N E
B2 5 F PRV T AR AR R X
G ZREHEFR RN B g5 A . PCoA 255 (# 3)
BRHT 3 A AR 5 T A AR AR Y 82, 730, 43 A
67.94%.9.12%F1 5. 97% , 19 NFPEER 190 N4
TRTT 5320 5 A KR, HE R/ 5 UPGMA J7 i it il iy
ARG R EE R (B O FEA M 5 1 28 CHN1
)10 AR CE A T ETT AR M 2R A
BV T, I BE R R 28 2 2B R O B Y

NT576.PI358592 . BN-13474-63, P1470242 ,B1 . B2,
B3 .CHN3 #l CHN4, J§ 7 T 3% ZE M L0, 75 1) Ep
FEJE VO L P A e S L T B R A
3 KBS BB Tce 1. NT3073, NT3074,
CPI50103,CPI58560 F1 PI279593, J& /= F J& H
FINE L BF A4S L | 23 P9 5 S AR L O e | B
@R 45 4 KPE AR 210, R T IR E L Fh @
Sy B A 0 SR €, Ol M A R E A 5 5 R
& A B CHN2 Fil PI487475, 43 5 R I8 T v [& )™
(R IRV R R R FAR S NI 1D 5 S R
e,

RS TRYEMBNITFHESH

Table 5 Analysis of molecular variance (AMOVA) of 19 accessions of C. ensiformis
. H M 2% ¥ % Y
75 5 SR YR o "t/ %
Degree of Sum of Mean Variation M P
Source Percentage
freedom squares squares component
b B ] 18 3 542.658 196. 814 19. 420 88 0. 882 0.001
Among accessions
FEEN 171 446. 400 2.611 2.611 12
Within accessions
Mt 189 3989.058 22.031 100
Total
= ) A ‘QPI—S
—g *P1-6 P1}1%1_3
QO ep1 o™ P12y
a
Lé
=
ArAR1 Coord.1
3 9N EMBN_HTLRAITE

Fig. 3 Principal coordinates analysi

s (PCoA) of 19 accessions of C. ensi formis
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1.34 1.01 0.67

0.34

Z K4 Coefficient

B4 SEAREMBEET Nei’s BEEEH UPGMA R AEHKE

Fig. 4 UPGMA clustering dendrogram of C. ensi formis accessions based on Nei’s genetic distance

3w it

Gl KA Ry —Fh R T & G R AT D B
o g VR SRR R AR Y . GG R R
BT AR Y S e ERFIE
A . HAD ik & A AR 2 2 R R £ 1
W e, B RAF MRS . ST R Frh ) G
B A KA R & R A A T
NI

AHEFE R H SRAP 43 F #5 i R VF Al &1 71 35t
e 2R N 783 Xy rh i BE 28 X RGP AR
2 HLAUE W 00 5 1 0 X BEAR AT 9318 . PIC 8 1ok
LR 2 S M S R R R B AT LU SRAP 5]
WIAE ) 5 W Fhost A% 2 FF M 7 A9 AE A . Vaiman
AL221 ) Xie 202500 K24 PIC=>0. 5 W, {7 5 £ 21k
524 0. 5=>PIC=>0. 25 B} . i S 28T 4F 24 PICC
0.25 B, v 5 2 AL, A58+ PIC /Y15 H 78
0.16~0. 43, F3{H H 0. 28, $i ] SRAP 4> F 451
ELA B0 19 0 2 8 5L W] FhoRE 2 AR MR Be 0. T
TR S A3 KM% T, 51X Me27/
Em28 fil Me21/Em23 [ PIC A & &5 . 4 %4 0. 43
FO. AT, U I L X 81 0745 FhE 9 43 B ROUR B4

A5 B R ZREHEARECh 0. 285 6, 0%
P A 0. 065 6, i BH 61 5 A W] o 70 1] 38 DXL 9 s R
A X HEE R G B AR A A T 2T 2 DA
Ko GG JEFCRBAL, AT LA 20~30 4.,
ERJE 4R A 2~4 &, H EE AR B i

WL 8 4 Tl A T] A6 B T A 22 258 K o 33 8 B o) A ] o
BEMR] L A8 . Smarttt! % 3R [F 6 & Fh BE i) 24
ZE R H PRI o 3k o A T UE SE 81 5 L PR R sh AR D
PCoA 73 #r 5 UPGMA J5 ¥ FT il 19 & 48 B 25
SIEAHH A 19 DFPEERY 190 ADSAMETT 43y 5 2K
26 1 2880 CHNL 9 10 MK kR A Tl
ZRPLVL Bl R IR B OB S O, i e,
AT IR SR 52 R B LT K A DR L JE B JHE B 4 5 5 2
B K R OBE NTS576, PI358592, BN-13474-63,
P1470242.B1,B2.B3,CHN3 #l CHN4, £ & >} & 7
RLCAUE T AR B2 AR, R
THRAA, &G 5K 5 3 KRS B
Tce 1. NT3073, NT3074, CPI50103, CPI58560 Al
PI279593, & T84, nf LI €, KR 2 . AW i
K JE TR 35 F T 0 36 R & bR Hb 7 55 L 1 1
SR TRBEK R RESE U H R A NT3073 Fil CPI
50103, 455 ARME , A= F AR » AT 75 4 B[] Py i
YEF R RE P 279593 £+ )@ T EH M. 5 THH.
IR Z Ak B HL T R A ) R A R
LA R AR T D R 78 RE 8 ) B L S T B L
BFIbR Ml 2T 55 58 4 RBE N FRRE 210, SR IR T AL
F ey EEOEIRE G, E TR T2 AR, Xk
EHE & U o T A s R o NS o T
T T JEE e R S 0 SR B 5 SR AL B AR R
CHN2 Fl P1487475, 43 | >k U5 T v [& )™ 74 A1 L 8
G B S L R, ARG I A R B, AR
Kb, R 2 RIS T EOKR 2K AR KGR, 45 52
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{ENESIRERLTHIER S NRY = 1 N SRR 7 B e 7 . R S i
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A SR A [ B ol AR AROCTE A L 18 T Ol A A A
Ja AR
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