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BE.[THBHYHCHE TR MR ET B0 LI Pyropia yezoensis ) fh R iL 28, [HiE)R
JH i B8 85 42 )% 31 X [i] (Inter simple sequence repeat, ISSR) .44 F Bt K & £ A1 (Amplified fragment length pol-
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FEE

KR AR BEERE S iRe BERR
HES XS S326,9968. 4371  THERFRIRAG:A
Abstract :[Objective]Different cultivars were screened and bred by mutation or hybridization,
and their genetic diversity was determined. [ Methods) Molecular markers ISSR, AFLP and
RAPD were employed to analyze the genetic diversity of screened cultivars. [Results}The poly-
morphism ratio shown by ISSR,AFLP and RAPD was 38.10%,38. 95% and 61. 75% , respec-
tively. The genetic distance shown by ISSR, AFLP and RAPD between different cultivars of
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Pyropia yezoensis was 0. 1785, 0. 1029 and
0. 2845, respectively. Although the -clustering
results were not consistent, the cultivars Y -
0602, Y-HAO1 and Y-HO001 always clustered to-
gether, whereas Y -DIL02 tended to cluster as
outgroup. [Conclusion] After being screened and
bred by mutation or hybridization, the cultivars
studied in the present paper are genetically the
same species as P. yezoensis but essentially dif-
ferent cultivars with certain genetic diversity.

Key words: Pyropia yezoensis, genetic distance,

molecular markers, cultivars
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[FAREXIEBEE( Pyropia yezoensis )&F
R AND GRS S Ty B Wi 24
B 26 B 28 55 2 7 X, P L BN 7 1 4 o 4 ] AR B
M 97 VAL AT AR E B S 50 {400, VLR
T 7K™ IE T T ) 52 4 5% S b Jo g U DA 3 2R BRE 5%
S AL B A AR A AURAFAT Ak 19 2% B 58 S kAl R
J5T o T ELIE LA Sy B Al i A7 578 0 kL alifl P S
PRAFSEA AR BE SR B R & Jr T W AR, ik
B R R AR TR S, R
FIRF) 3026 LA b % 7l 1 B kS B R W] 2040 10 A
FH . PR, 58 G 6 BL Al o 5T R G 7 R Z AR O3 F
B FAKF EMXREXRELE, [MMAFRERLDS
THRIC R Tt AL 2R 20 BT L b e 5 48 8
AR RE RGO R iR . W B2 Fh5id
A fii BB 2 )7 51 X [B] (Inter simple sequence repeat,
ISSR) . ¥4 b Bt K B £ & % (Amplified fragment
length polymorphism. AFLP) B #L ¥~ 3% £ &
DNA ( Random amplified polymorphism DNA,
RAPD) . iX 3 Bl Jr FARic il DNA # f it /b, ol
TSEHIE 32 1 3 I 41 DNA {5 5., 25 g st 7 8, JF
AISE I 0/1 HE BRI 5 a5t 4 BE B L st A% A ALk 4R AL R
Ko WS S8 UM V2 0 T 58 SR 35 i R 8
st ZREME B 28 TAE P IR RN R]
A E 5> TARC& A IS B R B R 252
TE HAREOE A P 22 53 B A5 0 19— B4 18 T BE S m
S LA BT ST [R] B2 ISSRLAFLP #1 RAPD 3
1 THAANEERERR
Table 1 Cultivars used in the present study

il

PO TR AR TN A [ 1 7 dh AR (] A 815 Z AR . TR
iR R B 5K $8 150 R 1 o AR )8 A R A L BRI R 26
AT 0 RE 5 AR RN 2R AZ T L T A A R AR AL A
AR IE T AR RS

1 MHE5RFIE

1.1 ##

A5 i SR 1Y) 2% B 56 3 Ry L 93 48 T 1 7K 7
T 1) 52 9% 5% S b Jo B T DR A 1) BT 2 2R BT 55 S B
AT AR R GR D MR A 5 %
SRR B Al AV R BT A R R R, 4% R
Yang && BT 3R J5 2 4 HU R R 3 B 41 DNA, Jr 42
B DNA H 1% (W/V) 3 g b B i vk ke il s
—20°CIRFEE H .

1.2 FHi&
1.2.1 ISSR ¥ 3%

ISSR 51 4#)# British Columbia K2 /A i 45 9
5. M LA T AEY TEA RS A G K.
MgCl, .dNTP,rTaq DNA % & #2575 B Takara
~vAl, PCR M 7E Biometra PCRAY E A7, &%
AR E 51, W et MgCl, (ANTP ¥, 514
AR L BE A R AT U0 AL i LA IS 1 S 80T
Pya N, IS DNA B X 100 &5 iti7d”
WL S RLA R 25 pL. A% 2 mmol/L MgCl,
0.2 mmol/L dNTP,0. 2 pmol/L 54,4y 20 ng 1Y
DNA #i4z fl 1 U rTaq #. PCR ¥ % & N 72 )% .
94°C i 28 1 3 min; 94°C 28 30 s,54°C Bk 45 s,
T2°CHEfH 90 5,35 PMEM s Je )5 72°CIEf 5 min, %

i 3 P
Cultivar Source
v-QD 1993 4R A T8 B I AE RS0 R

Wild cultivar collected from Qingdao in 1993
I S B 52 S BT AR B RE L A R (2013 4F)

Y-DLO1 Breeding cultivar with growth advantage from population collected from Dalian in 2013
-DLoz e 25 B4 A RO 77 81 5 (2014 4F)
- Breeding cultivar with growth advantage from population collected from Dalian in 2014
Vo601 RIS 2650 Comy V78 25 6 3t 5 TR D 7 (2003 4F)
Cultivar screened by high light stress in moderate temperature coast after being mutated by * Co-y since 2003
V0502 PG50 Comy VB2 85 6 36 1 5 5 0L B 4 2003 4F)
Cultivar screened by high light stress in low temperature coast after being mutated by °Co-¥ since 2003
V060 BUA I (93 B AR BE 1 265 Cory V78 77 (AL 2003 46)
Breeding cultivar of mutated populations with growth advantage by ®°Co-7 in Nantong in 2003
ViAo MERABEESCRE K 5 R (2011 )
Breeding cultivar of growth advantage population collected from cultivation coast in Hai’an in 2011
001 R B A R A T L0 4 R T
Breeding cultivar from black conchocelis after hybridization of P. yezonesis and P. haitanensis
V-Ho02 R HESE R SR T 2T 6 SRR 77 5
Breeding cultivar from red conchocelis after hybridization of P. yezonesis and P. haitanensis
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PEZBNEE 51 Y0 A R R4 DNA #E179°
B Y= 1L 5% (W/V) Bt IR Bl B 5 FRL Uk R
FHBE IR A5 AL (Biorad) WL 45 B IF4A MR 7% .

1.2.2 AFLP ¥ 3%

B4 R SR 41 DNA 100 ng. il EcoR T Al
Mse 1 (20 pL /R Z)#E 37°CRIBEM FEED) 3 h. i
YR ES EcoR 1 Ml Mse 1 3:3k7F T4 & B0 09 4E
R (25 pl & &) 18°C K & F # Bt ).
EcoR T 3k F%1.5-CTCGTAGACTGCGTACC-3'
M5 -CTGACGCATGGTTAA-3"; Mse [ $kF%1 .
5'-GACGATGAGTCCTGAG-3" #il 5'-TACTCAG-
GACTCAT-3', WUEGVIEE: ™Y 5 pL Ty 1,
WG 3 A A 1 A BRI, 51 R 5
E01:5 -GACTGCGTACCAATTCA-3' #l M02:5'-
GATGAGTCCTGAGTAAC-3",50 pul. PCR JZ )i A
Z&4A 1.5 mmol/L MgCl,,0. 2 mmol/L dNTP, 1
U rTaq #.0. 2 pmol/L 51 #,20 ng DNA # #z.,
PCR K 2 )7 : 95°C #l 28 PE 3 min; 95°C 30 s,56°C
30 s,72°C 60 5,20 MMEH;72°C 60 s #EfH, PCR f=
Y ACHR-AE . B =1 s 1I5(V/ VDB HT
VEREMEY G B Y S 3 AT 3 A e
B EHC 6 XA TP 1S . PCR OB R ¥ - 95°C Fil
A8 M 3 min.95°C 30 5,65°C 30 s, f&7% PCR, & 1§
FRIB KRR A 0. 7°C L 12 MEFR S L 95°C 30 5,56°C
30 5,72°C 60 5,8 PMFIR,72°C 60 s FEH, Bk 1
PG 10 pLL T PCRAX E 95°C AR 2 min, iU
B BT ok B R R AR PR A 4.5 % (V/ VO
72 M SR DA M T e 6 e b P KRS < R YK G2 PR 1 X
TBE, f#£F 60 W H & T 2 ; 75 A AL 19 1% B0 F 56
PUHLPK 30 min, 88 J5 8 IR 2 WG, 78 S0RE LI AKE
S Bk B — 2% loading buffer $§ 7~ 71 3] 3 58 A IS
TRRTZE A ALYk, HRY S IR AR SR Ik AT .
1.2.3 RAPD 4 ¥

FHIR A DNA #H M 300 4 RAPD 5|4y v i i
BRSNS Y . BT IE K Ik rTaq B .
dNTP. 59 F1 Mg®" (k2 . 1 € PCR W AR &R Ny
25 pL &4 1.5 U rTaq f,5% (V/V)DMSO,0. 25
mmol/L dNTP, 2 mmol/L MgCl,,0. 2 pmol/L 5|
1,20 ng DNA 4l ; B B PCR(33~43°CH b & 4
SRR KR B, PCR P73 F2 )% . 94°C Tl A2 % 5
min; 94°C 45 s, e fFEiR K E 45 s,72°C 90 5,40 4
PEHR9R)E 72°C ZEAH 10 min, EHFLZEMEFMEIY
X BEASAE I 4 DNA A7 988, = H 1. 5%
(W / V) B R W 56 e Hi K o 8 e iAW ¢ 45 2R 140
JSTRe
;A

2016 6 A % 23 %% 34

1.2.4 HB#5H

R 5 B Rl e g 8 5 SR A A4 T i o g L K 1 9
N B R b — 7 B B AR DO 1, BR Y S0
90 SRAF RIS IC o 1, HO0 S E E M 0 &
5 0/1 IR BCHE A . WS sG-S 8
BH .

ZANL R P =28 58/ SRR X
100% ,

BAEARIE R S, =2N,,/(N, +N,),

WAL E D=1—S,
Horen, i figi AW R 2 B REGN,
MR x FEh Ry WH WAL RN, FIN, 535008 «
il Ry 1S RE S AL R %L,

FIH] PopGen32 T35 35t 4% AHBLBE | 35t 4% R #5135t
& Z ke FI A Arlequin #E47 AMOVA 4 #r; # H
MEGAS. 0 f§# UPGMA RGiM .

2 HEREHW

2.1 ISSR & FHRIZER
2.1.1 ISSR ¥ %R

AR G L 1 7 4> ISSR 514, XA [R) 4 15 i &
DNA FEah #E47 PCR §73 .7 A4~ ISSR 5141 973 i fif
SECA N 3~ 12, LY IR 52 ARG B
H3T AL 9 A AR T LA Y ISSR AR iC o AR
A LR 73RN 59,6200 (FR 2),
&2 ISSRE|MEHIER R BRI IEER
Table 2 Amplification pattern of ISSR between different culti-

vars
CIR/E RoEE7 ) 2] P 2B Z S
Primer Primer No. of No. of HCR %)
No. sequence loci polymorphic Percent of
(5'-3") loci polymorphic
loci
809 (AG)sG 12 7 58.33
826 (AC)sC 8 3 37.50
827 (AC)sG 8 3 37.50
830 (TG)HsG 3 1 33.33
856 (AC)s YA 7 1 14. 29
890 VHV(GT), 7 3 42. 86
891 HVH(TG), 7 3 42. 86
T 7.43 3 38. 10
Mean
2.1.2 AR A SR

TE 52 MY G, ZBALEH 21 %%, 280
SRS 40,3800, AN] R [) 04 O 3 35t 4% 16 25
0. 1785, Shannon’s 85U 0. 1143, F¥ & &
AR (0. 2164)  FRE 58 S AS [) Bk K i 28 99 49 ] 9 g5t
fEFEES 0. 0594~0. 3403(5 3),
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Table 3 Pairwise genetic distance between different screened cultivars

Y-QD Y-DLO1 Y-DL02 Y-0601 Y-0602 Y-06D0 Y-HAO1 Y-H001 Y-H002
Y-QD —
Y-DLO1 0. 3403
Y-DL02 0.1011 0.2136 —
Y-0601 0.2377 0.1671 0.2136 —
Y-0602 0.1671 0.1900 0. 1446 0. 1446
Y-06D0 0.1900 0.2136 0.1671 0.2136 0.2377 —
Y-HAO1 0.2136 0.1900 0. 1446 0. 1446 0.1226 0. 1900
Y-HO001 0.2377 0.2136 0.2136 0.1226 0. 1446 0.1671 0. 0594 —
Y-H002 0.1446 0.2624 0.1226 0.1671 0. 1446 0.1671 0. 1446 0.1671
2.1.3 BEIN H16.67% ~53.57%, HHN, NFR 4 v WA B A

T ISSR & HE B . Rl MEGAS. 0 #1444 2
9 ANk AL R B UPGMA REGH (1), R4S
RATLIA M, Y-QD,Y-DL02,Y-H002 Fl Y-06D0 5
TE—A5r N, Y-0601,Y-HA01.,Y-HO001 1 Y-0602
BRY—A3 32, Y-DLOT Sl 5l — 37,

5.0548

1.6248 00as Y-QD
2.0563 - Y-DL02
0.6513 6.6796 Y-H002
1.8038 8.73296796 Y-06D0
: : Y-0601
0.1832
2.9712 v a0
_ 1 L 29712
25044 3.7084 29112 y.1001
6.8628 Y-0602
11.1910 Y-DLO1
e —
2

Pl 1 JET ISSR gt £ BE B9 A0 A 1k B i R UPGMA &
iy

Fig.1 UPGMA dendrogram of 9 screened cultivars re-
constructed by ISSR genetic distance
2.2 AFLP &R

2.2.1 AFLP ¥ 34 %

i 6 XIS 1%, N9 A~ F& 55 i & 1 DNA
FE i 4t hHJ. 190 AR BE AL A (GR 4) 5 XF 190
AL TG R L9 A F A R AT AFLP £
oA 116 NOEEM S A 61.05%) ., A
Iﬁ%l%é@%ﬁi/n%ﬁﬁﬁﬁ,r*ﬁtm@um% 24 F] 42
NEYHBZENE R A~1T K. 2B MR
x5 FAEKEREHAENEEES

BB ERABECP >0.05),
F4 B AFLP S|y HER
Table 4 Number of bands generated by AFLP primer combina-

tions
T BALREL ZHN LR
97 A B 2L P
Eiﬁf ncom— goia %,‘w&fﬁial No. of total Percent of all
bination am'plified loci polymorphic polymorphic loci
loci %
E11/M47 32 14 43.75
E11/M48 32 15 46. 88
E11/M49 28 15 53.57
E11/M55 42 17 40. 48
E23/M49 24 4 16. 67
E23/M55 32 9 28.12
o
”ﬁ\)zl 190 74 38.95

Note: E11:5'-GACTGCGTACCAATTCAA-3'; E23:5'-GACTGCG-
TACCAATTCTA-3"; M47: 5 - GATGAGTCCTGAGTAACAA-3';
M48:5" -GATGAGTCCTGAGTAACAC-3"; M49: 5" -GATGAGTC-
CTGAGTAACAG-3';M55:5-GATGAGTCCTGAGTAACGA-3’

2.2.2 &ER a@iw—
7E 190 /\?I“iu,mrl* ZEMLER T4 2B
m\[:klzjﬂ 38.95% . AR Ak KE & &R (8] 35t 4% AH 0L F
RAGIEES 2 5o 0. 8971 #1 0. 1029, & 8] B Shan-
non’s F§ 4N 0. 2101, P34 42 & 8 0. 1406, 45 BE
SRS TR R B A B M ] 5 4L BE O 0. 0402 ~
0.1571(F& 5,

Table S Pairwise genetic distance between different screened cultivars

Y-QD Y-DLO1 Y-DIL02 Y-0601 Y-0602 Y-06D0 Y-HAO01 Y-H001 Y-H002
Y-QD —
Y-DILO1 0.1418 —
Y-DIL02 0.1363 0.1418
Y-0601 0.0725 0.1147 0.1545 —
Y-0602 0.1224 0.0638 0. 1545 0.0891 —
Y-06D0 0.0903 0.1080 0.1571 0. 0844 0.1087 —
Y-HAO01 0.1358 0.0836 0.1219 0.1081 0.0402 0.0935
Y-HO001 0.1126 0. 0889 0.1331 0.1059 0.0537 0.1267 0.0882 —
Y-H002 0.1103 0.0791 0.1310 0.0969 0. 0507 0.0960 0. 0408 0.0763 —
244 Guangxi Sciences, Vol. 23 No. 3,June 2016
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Table 6 Amplification pattern of RAPD primers between dif-

2.2.3 BESMN
T AFLP £ 15, Fl FH MEGAS. 0 544

AR B R B UPGMA REGEM (F 2), NERISLER ferent cultivars
3 _ K _ _ _ e s kg 2B
X M, AN _ _ _ _ Primer Primer No. of e - Percent of
06D0 A —47r 3, Y-DLO01,Y-0602, Y-HA0L.Y o scomenee loci . Pelymorohic L p il e
~ (0,
HO01 F1 Y-H002 B 1 —i2 . loci¢%)
6.4515 22 TGATCCCTGG 15 10 66. 67
1.0593 - Y-DQ
1.8990 6.4515 Y-0601 56 CACACTCCAG 10 7 70. 00
7.5108 Y-06D0
- 62  GGACCCAACC 12 8 66. 67
3.0175 6.1587 Y-DLO1
55— 29819 v 60, 65  TGAGCGGACA 12 7 58. 33
| 3.2510 %YHAOI 67  TTGGCACGGG 7 3 42. 86
Y-H002
0.5854 5.5733 Y-H001 82  GGTGCGGGAA 8 2 25. 00
54973 Y-DL02 114  TGCTGCAGGT 14 12 85.71
118  TTCCCGGGTT 9 5 55.56
2 ﬂ% AFLP i & I g A @ 9 3 15 i & UPGMA % 119  CCTCTAGACC 6 3 60. 00
25
R ' ) 155  AGTCGTCCCC 11 8 72.73
Fig. 2 UPGMA dendrogram of screened cultivars recon-
structed by AFLP genetic distance 160 GGGAGACATC 7 3 42. 86
2.3 RAPD 4R 170 ACAACGCGAG 7 4 57.14
2.3.1 RAPD ¥ ¥ %42 201  CATTCGAGCC 11 9 81.82
ﬁﬂ%‘}ﬁ%ﬁﬁ 27 /\ RAPD %[5@ X—JL 9 A%in L= 215 CTCCTGCCAA 18 11 61.11
. 22 3AGGGAAGAG 15 10 .67
ZIf DNA B 547 PCR #718 ,27 4 RAPD 51 4¥' 6 GAGC ’ 06.6
236  AGGTTGCAGG 5 1 20. 00
W 5~18 fir i, JL P A 274 AT TE A7 N, ’
oo R [ b 5 JE AT B RAPD B I 5 A8 102 % 239 GAGTGGTGAC 10 7 70. 00
Al D NN AR ZIN
M i AL, & 241  GTTGGTGGCT 14 7 50. 00
(/‘ﬁm““ﬁﬂ\ttj‘j 37. 234)(%‘% 6). 266  GAGACGCACA 10 7 70. 00
o g
2.3.2 ARt S 269 TGCCGGCTTG 10 8 80. 00
1E 274 /\?}Liﬂmﬂ“ ZRNMEN1T2 K. 28 272 CACAGACACC 8 4 50. 00
LA LR N 62, 7790 5 #& B i &R [R] 10 - 2 388 4% BE 278 GGTGAGGTCA 10 5 50. 00
Shannon’ s 5 £t 1 ¥ 2= & B 4 9 4 0. 2845, 280  GGTGCTCCGT 11 10 90.91
0.3281 Fl1 0.2174, ZFEEFEAFHLEE S ZMME M 282 ACGTAGCGTC 12 5 11. 67
BAEIEE R 0.1535~0. 5072(% 7). 296  TCGGCGGTTC 8 5 62. 50
9.3.3 EEHH 299  GGTGCACGTT 9 7 77.78
_ 300 ACACACGCTG 10 9 90. 00
T RAPD B E B, % H MEGAS. 0 #{F ) .
HABEEI 9 MRIE S R I UPGMA R0 (14 3., Mean e e oL
ME AT LE B, Y-DL02 5 H Al i R R 2K, Y-
0601.Y-0602,Y-06D0,Y-HAO01,Y-H001 1 Y-H002
REE—E,
RT1T ARBEREAAENIREES
Table 7 Pairwise genetic distance between different screened cultivars
Y-QD Y-DLO1 Y-DL02 Y-0601 Y-0602 Y-06D0 Y-HAO1 Y-H001 Y-H002
Y-QD —
Y-DLO1 0.3928 —
Y-DL02 0. 4656 0.5072
Y-0601 0. 2804 0. 2950 0.4257 —
Y-0602 0. 2660 0.2332 0.4426 0.1535 —
Y-06D0 0.2425 0.2950 0. 4036 0.1926 0.1794
Y-HAO1 0. 2804 0. 2565 0.4483 0.2015 0. 2060 0.2015 —
Y-Ho01 0.2332 0. 2950 0.5072 0.1926 0.1882 0.2015 0.2472 —
Y-FH002 0.2332 0.2472 0.4598 0.2015 0. 2060 0.2472 0.2105 0.2015 —
G AFE 2016 56 A H235% 3M 245



Y-QD
Y-0601
Y-0602
Y-06D0
Y-HO001
Y-HAO1
Y-H002
Y-DLO1
Y-DL02

8485

3 BT RAPD 8L HE B J 3 55 i &R UPGMA &
Sy )

Fig. 3 UPGMA dendrogram of cultivars reconstructed
by RAPD genetic distance

3 g

ISSR.AFLP fl RAPD #(/&7F PCR B3 at I %
J& RO B 43 F AR IR R, Z AT R S IE B X 3 R[]
Mo FhRic B T 538 0 R A E BHE 2
SEL 0 Horp ISSR Aic X B AL 5 | 400 oK i 5 ATl
B R A S 2 A A B ERRE N AFLP B4R 5%
B AR SR D R B A e BOR EEOR R A L SR K
W25 RARE 5 B MU RAPD £ R 2 & R R
53 FAnic PO 2 25 Ve | ) bR B S5 R A DA R
T TR E R T A, B RS 5N il
HE2AaFhacdl G AR EEE R TR NE . A
WF5E ] ISSR,AFLP fil RAPD 3 i 4> T-hRic #F 57 %
PVNCES S d e I T N e
SRy AL I B 4 9 o 0. 1785,0. 1029 F1 0. 2845, i
K — 25 5 0 J R AT g 55 AN R] B 43 B g BT 2R B
K Z BTG K, 75—l g B2 5 4 & 1
Z Mg R —E s e B ARk, Rtk il AN F
5> Fhric AR S TE BAR e R — e 2% . H
75— 2258 mT BE T i T

ABEFE ISSR 43 F Fr ic 145 19 A [F] 5% B 5 3 4%
B B 2 A AL FE B Ol 0. 0594~0. 3403(F 3) X —
SEEL LR B A AT I AR Y B A 4 5% S0 R B (8] 5t A%
FH 5 (0. 0414 ~0. 052) 1A BUK 250 Jip 45 1 A 4% B
583N [] 22 IR AR b T 1] 388 4% 5 25 (0. 0392 ~0. 0981)
AR EL 0 A S50 T A Y ds 5 SR R TR £ 5 220k
AR B A 2R 1) 0 38 4% 1 25 (0. 4410 ~0. 7655) Fll 52 IR
S AN A B AR BE 58 SN TR AR B i R 2 I8 15 R
25(0.3897~0.4469) /)N, X — 25 F 1] BB 14 B A S 56
JITBIE 5 B AN [R) 25 B0 55 S R 85 o R L A 4 AR B 55 S R
SRR AR H B Y-H001, Y-HO002 F1if 48 3% & 10
Y-0601.Y-0602.Y-06D0 4 il £ . 75 5 7K ¥ A58
J& T AR, Gl AR R T 5 = P TR AL 2R,
T AN TR it 2 L ABATS R 55 i — 20 16 DABH 1R AR 35
JiR Ak . ARSCES AFLP 45 R 15 2 5 5 58 A [l 4k 8%
246

i B AL FE B N 0. 0402~0. 1571(5K 5) , L RZE ik
SEUU A 1 A A T XA R SN [ Sk R R = R 3 A
FE 25 (0. 264~0. 398) Az B A&7 45 H 1 B A 45 48 5%
A [F) by 3 0 B RN 2R R0 R R 22 ] 35t 4% BE B (0. 2318 ~
0. 6023) /I, 3K —Z5 BERAUIE I 4% B 58 32 A [ AR B i
FA G i — A F AR SIS KM BT ist AL 2 FE M i
I HE 2 BRE 58 SRR 5 S50 W A ) o 22 ) Y DXL AR
SCHY RAPD 45 5 th AR 548 S8 R A4k 85 i R 2 [l 1Y
SR AL R 0. 2845, 3K — 45 R 5 IR IR AEN A
B 25 BE £ 3 WS 2R (0. 32) FIIZ 236 WS i B 2 1)
(0. 31) Ay 3 AL HE B AR L (H FU PR TR S50 15t i R B 45
WA F (0. 029) itz 238 AN [R) i 2R 22 (0] 4 3 £ B
B 0. 17D K. Z54 3 FhorF s ic BT A5 9 5t 1% 7R B 41
BT o A S 6 BT A 92 04 AS [ 8 7 AR 3% o & L A6 it A% A
58R &8 T AR B4 S8 N & ZR R iR % F 5, 1%
FE B A TR0 PR S R B B AN [ 1 AR 85 0 R L 7
by HE 7 B A R RO DR R 5 AR AR E Y[R B $  AR B
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