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RIBRBEIRS | ML I IR B S 1 4R

ko X, BREL EFHERL EAEL wEe
TR AR AR5 AR AT AU S A TS % RS 0710005 2 L AIAF A
i, W 071000)

B O VORISR P R A A A KA g A 2R, UM T AR AR A ] 2 A AR
A R E E RIS RS . H A 19 AR R 1 &, R AL DR B R LUk, I
AR MRIEAT A AT, FEXT 19 AMFEASL 570 MFEARBEAT SSR ARid it e X 5 AR AR IR I bR 1 A 45 R 3%
W, 19 ANRUBERFR I AEAA 2. B Al e BRI W22 5%, fFiE4%8 53.33% ~ 83.33%, W EiX IR
9 5.65 ~6.61 m, Hifihy 4.28 ~5.48 cm. AU A R AE K IR B3 2257, RN BUKI AR Ak
AL DK Ay el T SN SR, B 0 R0 My OB IZE R A, AE TR KR AT, R W e A KR b A
AR S, B g 2R SSR TR, B 2 RN (H) 1 ARMGIESE A 0.5154 ~ 0.7569,
BRI (Gsp) “PHIMEN 0.0128, PR ARG 1.28%, KB B RAFAET RN . 19 M3
BRBEAA TR A S5 HE DR R TR A B RO 2% 5 B2 35 3 B A el AL 1 mig 38 a3 A 2R AR BRI SSR
B SRS P B R 3R ARG AR RE R L SRR E ARG R 45 R, ok AR A P Hhf)
MBI Z R R, CYRD B A 5, I P P S 50t s Rz (K A, APt e FAE K R
A S22 RERAE R R 5, EAACE AL S B I B b ) rg 3 ik ka4
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Analysis on Introduction Trial and Genetic Diversity of Black Locust
Populations
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Abstract: This paper studies the genetic diversity in different geographical conditions can help to
understand geographic variation pattern of black locust in China, which can be a reference for the
cultivation. Contrast experimental forests were built in Baoding, Hebei with black locust seeds collected
from 19 provenances, and the growth traits were investigated. Analysis of SSR markers of 19 populations
of total 570 samples are done. Investigation of 5-year-old experimental forest showed that different groups
in survival rate, height and diameter at breast height (DBH) had significant differences, that survival rate
ranged 53.33% - 83.33%, height changed in 5.65 - 6.61 m, DBH distributed in 4.28 - 5.48 cm. There was

WS BHE: 2017 -06 - 15; fEEIHHE: 2017 -08 - 14
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a significant differences in growth traits among populations of different origins, that the performance of the
experimental forests planting area as the center radiates outside. The population which farther away from
the test site, has a lower survival rate and growth, that indicates the black locust have formed geographical
variations in growth traits, with abundant genetic diversity. SSR analysis showed that the total genetic
diversity (Hr) changes in amplitude of 0.5154 - 0.7569, and coefficient of genetic differentiation (Ggsr)
has an average of 0.0128. The variation among populations only 1.28% shows that the most variation
within populations. The number of effective alleles, expected heterozygosity and observed heterozygosity
of 19 black locust populations show increasing from north to south. Correlation analysis of growth traits
and genetic parameters showed significant negative correlations. The black locust from different origins
have an abundant genetic diversity, that has initially formed a geographical variation. The results show that
the farther away from the test site, the populations have the lower survival rate and growth; affected by
latitude and the annual mean temperature, number of effective allele, expected heterozygosity and
observed heterozygosity both showed trend of increasing from north to south.

Keywords: black locust; Robinia pserdoacacia; genetic diversity; adaptability

AN FIAETE N 2 AR SIS R R R, &0 BARIERE, TERLE S R g, SR
REARIRAL S5 MM L A R R (972 4E (Hamrick et al., 1992; Barbier & Schulz, 1997). HWF5EaN kAl
WA [FREAR [R5t A% 45 R RIS AL 22 FF 1k W] LA 7 FEAE 24 M 19 3 W Pk N 52 AT A 8 R s i I R S, o
Hb R RISk, nl DA R0 B AR S AL O R R A TR CRYERFITE S, 19995 PRk Fix
B, 20015 FKARE GE, 2015).

B (Robinia pserdoacacia L.) N GRMFIBRIEH M IeA, I~ T3 E AR, 17 2046 AR,
AN o FARARAR, FSCRAE BB RAFMPTii k., U VE ) S BRR A s A4
U, R EE MR (Niklas, 1997; Celik et al., 2005). H 76 R A TEVS #4540 5 TRIF
FOED (WS 4, 2003). KIS (2012) FEACTS PRk E L b o R R A N — S8 da 4R L b S
WM JEE B K Aabr AT B 2 5, vl DOE R A K e bn R X 7 & oo F . 2183055 (2015) fE5[Ff
T3 AR AN [ Py RIS ORI, SR A AR IR P S S AR A . EAE DAEE AR
BRI EEARAR, 7 PAoc SRR R N GREE 4%, 2012; BRI %5, 2013; BRFHAE %5,
2014; FORH &%, 20165 KW 4%, 2016).

N T RGN ) M DX R st 2 R, AT BOh [ 19 ASFRERRAE DX, 2 Rl
G —H ISR R, 2 BN AEKNER . SSR ARIC T TR E BT T RIS AL 2546 1 22 S
Mgt Z FEPE R =5 BE, PRI A v ] PR s A% A8 S AR R b B A A A, 2 A SRR v [ 2R 23R
55N G R A5, Ry S G s PR R R S %

QY VR SRS DARES

1.1 iR R

FERIMEAN R AKX, BENLIE RS 19 ANHE A, WRIEHBBRALE, 3 19 DNEEAS A 5 DX (R 1. Bk
A KK S AE RSy, BN CEEIR SR T 1 kg, 5 2 4F (2000 4E) FZAE LA MY A2 11 [#]
WREGH GrlAbfRE) PRI . 1 AR FRTE 1 [R50 e ~7 19 AN SRR ARE AR 6] LR B0 AR . 5
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b -3 FO O 3 L SRITBERLIX A BE0t, 4 IRES, /X 10 #%, A7 RERIFREES 7504 0.8 m A1 0.6 m,
AR 92 m*e IRIGHK 3 FEAEBEATHAR, 17HEN 1.6 m, #RFEN 1.2 mo 5 AR AT AR A AR
o> AR T

F1 FH 19 DERERNE i

Table 1 Locations of the tested 19 black locust provenances

FERIRC 4 /K B /mm

F)T}E:Iéhk s KAEH Location é’ég/ ﬁg/ Annual mean Annual mean
Region No. Longitude Latitude o
temperature precipitation
I 1 TR Jian, Jilin 126.17 41.15 5.0 823.7
2 7 55 Fuxin, Liaoning 121.65 42.00 7.2 513.3
3 WP Kaiyuan, Liaoning 124.03 42.53 8.1 684.4
4 L 7HIPHE Chaoyang, Liaoning 120.42 41.58 8.6 476.4
5 M5 7RIETT Chifeng, Inner Mongolia  118.87 4228 72 354.8
II 6 Hlt#E)II A Jingchuan, Gansu 107.38 3531 8.6 521.3
7 BBkt Longxian, Shaanxi 106.86 3491 10.7 600.1
8 BePE% T Yangling, Shaanxi 108.95 34.27 13.4 573.0
11 9 i PEANIE S Heshun, Shanxi 113.55 37.33 6.3 560.8
10 VLTS8 B Pingquan, Hebei 118.68 41.02 8.9 506.2
11 WLtk £ Zunhua, Hebei 117.97 40.20 9.0 521.7
12 JJEE 22T Changli, Hebei 119.15 39.72 10.0 735.2
13 KA Tianjin 117.20 39.13 12.5 559.5
14 IR YT Weifang, Shandong 119.10 36.62 12.2 626.8
v 15 J G E Lushi, Henan 111.03 34.06 12.6 637.1
16 VA FE#E EL Huixian, Henan 113.77 35.46 13.8 570.1
17 WALE T Xinzhou, Hubei 114.80 31.84 15.3 847.1
18 GANFE L Feixi, Anhui 117.15 31.70 15.7 975.2
) 19 M EW 17 Kunming, Yunnan 102.73 25.04 14.6 1 006.6

12 ERMERIEE

X ARBEATREAR R, R A4, RAT SPSS 17.0 IR . AR MIAAE 4%
BAT I ZE 3T

1.3 ##E SSR 2 FHriZ 7

KAEF L Fr, AN BEABENLRAE 30 MAMA, 19 MRS HIE 570 MREAS, T SSR 201
FRid . RAIM R CTAB V453 MR UM FEASE NI Z] DNA, Z2liib %%, 18/ Nanodrop2000 #%
T SN 2 SR U 5 4% A B S 30 ng - pL', JH T PCR . SSR 51#Z% Lian Al Hogetsu (2002)
SCHR, HFEE AR AT AR (R 2. FER 7 55144, Rops09 ¥ Br=MARa e, #57.
R, HTER M) 6 XF SSR S 235w Walrigm . EENELF.

PCR [ W L B ] PCR Ak #5 [5 A 77 () Biometra T3 B o 3™ B4R 2 % sk g A7k 35 5% (2002)
()79 94 CTRAZYE 5 min; 94 CASE 50's, 48 ~52 ‘CiBk 50 s CARFGIE KIEEAR), 72 C
ZEH 50's, 30 ANMEIR; 72 ‘CHEMR 7 min; )5 20 'C 4 min {#iF. PCR RN E5H 5, 75 8% FAstER
IR L B EREAT UK CEP S, 1996).,

KM Lian 5 (2004) {5 15304 T Bk BEIRS R 0E, SEil SR B E0cd o ¢ 08 Eh= (1996) [y
L AR A FPRE () BE B AL 2 S S Bk 2 AR RR AR o IS B SR B A E AR 2 v SR
POPGENE 1.32 1158 /. istfh 7 SE G S 3EE (4D, AT A AE A LA (40, JHE
IRETE (H, MIMAERE (Hy, BBttt (o). FBENB L 2R (Hg) . BB i fh 2
Pt (Dsp) RS UFRE (G
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#*2 SSRIIMEXIFR

Table 2 Characteristics of seven microsatellites isolated from R. pseduocacia

s WS SIHFHI (5~ 3) RIGHILC oy o0
Primer  Repeat sequence  Sequence of primer Annealing Allele range GenBa-nk
temperature accession No.

Rops02  (AC)3(AT)s F: CAGAACTGTGGAATAATTCTAGGCCG; 60 107 ~ 138 AB075029
R: CGCCATCTGTTAGTTTGTTGC

Rops04  (AC)y F: GTCTAATTCACTTTTCTCACGAG: 56 105~ 110 AB075030
R: GGACACCACCRAAATTCTACC

Rops05  (AC),GC(AC); F: TGGTGATTAAGTCGCAAGGTG: 56 120 ~ 138 ABO075031
R: GTTGTGACTTGTACGTAAGTC

Rops06  (GT);ACA(GT);;  F: CTAAGGAGGTGCTGACCCTC; 56 117 ~ 144 AB075032
R: TTAATCTGTGATGGGACACTG

Rops08  (CA)sTA(CA); F: TTCTGAGGAAGGGTTCCGTGG; 56 191 ~ 205 AB075033
R: GTTAAAGCAACAGGCACATGG

Rops09  (TA)sA4(TA)(TG) F: CTCCAGGTCACTCGATTGAGG: 56 89 ~ 150 AB075034
R: TTTCTCATTTGATACGACCCC

Rops10 T, AAT, F: AACTTTTTCCGTATAGGGGTC; 56 182 ~ 187 AB075035
R: GAGTTTTACACTTGGTCAAACC

2 HiR50H

201 FIRBAERTSR

S5 25 W I 2 B LRI AL, 19 NSRS USRI B AR T O Hh X AR 5 4, FEAFiE 2R, 1Y
WA E S e Ef AR R E R (R 3.

FEWH I BTG ETE 53.33% ~ 83.33%, 5 M2 K H AL THABHELIR 4 S REAAR, SR & R =
[CEL 15 SRR L) 16 SRHMA. M 5.65 ~ 6.61 m, e i WAL E i r 17 58
1, AR AL T ROE B 2 SR PRI AR AR L 4.28 ~ 5.48 cm, S K I IBIAG T AN T 1)
17 S, S/ TR L 4 S

Ji ZEGYRT R, A5 2 B e 5 ANANRI R Sk A AR 23 2 e, LAy 3 AR A T A2 60.00% ~
76.67%; “TFYIWEALE 5.72 ~ 6.34 m yu [ 24k; PG EEANER.

AN DX 3 R A AR AR S5 R D0 Ky ARG R M DX kg e ) T ORIV ARG, M KRR K
RGBT bR S OB AR, AT AR BRI . [R] DX R AR ] 1) A7
TR RN A AN BB (A 2 22 7

2.2 FIERBE{KHY SSR 44

22,1 T SSR{x &k B 47 &

T I RRRREAR 6 ML AL FER AR (R 4) Tl 40, 6 LS AL FE N B R AE 3 ~ 6
2 [A1A5 4k, A7 55 Rops02 Al Rops05 AR M %, 182 6 4>, {715 Rops04 115547 5 K 4 =
b, A 3 A Al AL S AN [F) SR RSB AF AR 22 5o AN 5 Rops06 HAEA7L LRl A
(PR ILF] 0.6109, Ui IIERIAEREAR T2 474, 1 By C. B BERIBIRBMET 0.1, BCAME
BEDR o X LERR A JE PRDOGT AR IR a5 A% S5 R e AN K, AHIR AR T8 AL 22 FEPE RN BSR4 7 TR 2 32 B %
V- SVAAZE S LU AT F IR
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F3 [ 19 MREFEEMERKER
Table 3 Growth of the tested 19 black locust populations

Xk RN R 1% B /m Hif2/cm

Region Population Survival rate Height DBH

I 1 76.67 ab 6.26 + 1.28 ab 485+ 1.11ab
2 66.67 ab 5.65+1.08b 445+1.29 ab
3 60.00 ab 5.82+ 1.47 ab 4.50+1.52 ab
4 8333 a 593+ 1.32ab 428 +1.48b
5 70.00 ab 6.11 +1.24 ab 4.70 £ 1.43 ab
YJ{H Average 71.33 AB 5.95AB 4.56 A

II 6 80.00 a 6.20+ 1.22 ab 4.65+1.36 ab
7 73.33 ab 6.50+1.15 ab 545+1.15a
8 76.67 ab 6.32+1.11 ab 4.88+1.29 ab
I Average 76.67 A 6.34A 499 A

I 9 73.33 ab 6.22+1.38 ab 530+ 1.54ab
10 76.67 ab 591+ 1.49 ab 4.70 £ 1.57 ab
11 73.33 ab 6.55+0.98 ab 533+1.13a
12 63.33 ab 6.60+1.39a 473+ 1.25ab
13 63.33 ab 6.24+1.19 ab 5.18+1.42 ab
14 70.00 ab 6.05+1.57 ab 483+ 1.43ab
I1H Average 70.00 AB 6.26 AB 5.01A

v 15 53.33b 6.50 +£1.00 ab 530+ 1.18 ab
16 53.33b 5.86 +1.06 ab 4.68 £ 1.06 ab
17 73.33 ab 6.61+1.03a 548+1.22a
18 66.67 ab 572+ 1.18 ab 4.60 = 1.39 ab
M Average 61.67 AB 6.17 AB 5.02A

Vv 19 60.00 ab B 572+129abB 463+1.77abA

T AFNG FREORIEA TR 0.05 KFRAA W& 2R (E/RE LSD 2 KD MRS 7 BRIP4 (R R A7 7E W % 22
[=4
Fro

Note: The lowercase letters indicate no significant differences in the 0.05 levels of the different groups (P = 0.05) CANOVA Fisher’s LSD test) .

There is no significant difference between the same capital letters indicating the regional mean.

F4 FEREHE 6 1 SSR (LEFRIESMEREGE
Table 4 Six SSR locus allele frequency of different groups of black locust

SEQTIER Allele Rops02 Rops04 Rops05 Rops06 Rops08 Rops10
A 0.3828 0.5656 0.2063 0.6109 0.493 0.5906
B 0.2313 0.4047 0.4641 0.0797 0.1742 0.107
C 0.0781 0.0297 0.1344 0.0602 0.0477 0.0953
D 0.0711 0.0438 0.1695 0.2313 0.207
E 0.1625 0.1211 0.0797 0.0539

F 0.0742 0.0305

KT Total 1 1 1 1 1 1

222 RERALERAE S A

5 g, SRR Z R (Hp) SFIIMER 0.6360, %47 571 0.5154 (Rops04) ~ 0.7569
(Rops02) Z[WAZ4k, {47 Al Rops02 AR ZHEMfFE . FIBFNBHEZ M (Hy 5 ABHEZ
FEPE (Hp) AR BEAH—30 BRI L, R BRI B 26 (Dsp) 1R/, dE—2D Al
FEH L RE (Gep) /N BERIEE ML R B (Gsr) ORI T2 Rops04, 4 0.0394, H/IMi
7 35 7& Rops06, 4 0.0059, i W HIFELEAT 55 Rops06 [1FE R /b FEE 5 M. H Gsr *FXIME N 0.0128
AL, FEAARAR S rp R ] A S T 1.28%, BEARIRIIRI 240 BE /DN, 98.72% 148 S A AE TR
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F5 HRANRNEERMCSREEESHERITSH
Table 5 Total genetic diversity (Hr), genetic diversity within population (Hs), genetic diversity among populations (Dgr) and

coefficient of gene differentiation (Gsr) for 12 loci of the tested 19 black locust provenances

£z 53 Locus WIEN D HEEE Hy RN IEIN 2 HEFE Hs HEPR LN 2 #F FE Dst AL R HL Gor
Rops02 0.7569 0.7502 0.0067 0.0089
Rops04 0.5154 0.4951 0.0203 0.0394
Rops05 0.7065 0.7018 0.0047 0.0067
Rops06 0.5817 0.5782 0.0034 0.0059
Rops08 0.6680 0.6625 0.0054 0.0081
Rops10 0.5878 0.5833 0.0045 0.0076
%) Mean 0.6360 0.6285 0.0075 0.0128

223  RIABARE AL B A AT

19 /N HIBRAEAA Z ][ SSR A s i A ZAEPESENLZR 6, T LS BHANAEE—E 22 5%, 19 MHEA
AR IEDNE (4D ¥k 4.833; FRUGENHEENEL (4 A0k 2.660 ~ 3.002, /D HJE 1 5 HAA,
R 12 SR S5 223 M al S, AN XA 1A RS SE R B P e B M 22 5, B KIIV
X, H297, BT, HN2.77, GREIEREGEE T XAV IX DAL wg 7 ) S8 . 19
MATUAZ A S (H 7044 0.605 ~ 0.649, fimi 12 15 F 18 S HEAAR, H RIS 1 A 2 54
T5ZEN TR, TN A AR TGN 0.61 ~ 0.64, 22582, w1 IX ) V X 5% 0 1)
P MMAAE (Hy) 53A8 0.599 ~ 0.672, femlfoh 14 F1 18 SR, BARMN 1 S5 8EA, Xk
A BELE 0.63 ~0.67 Z[HARMY, 2R 2, FUHAAEH T IX 1V IX 28

F6 HIAR 19 MEEANE SSR L RBE S HiESH

Table 6 The parameters genetic diversity on SSR locus of the tested 19 black locust provenances

[X 1%, Region HEAK Population S S 4 AR SR A TRHIZL A H, WA A3 B H,y
I 1 4.833 2.660 0.605 0.599

2 4.833 2.763 0.605 0.635

3 4.833 2.770 0.617 0.625

4 4.833 2.902 0.633 0.641

5 4.833 2.775 0.610 0.630

I{E Average 4.833 A 2774 C 0.614 B 0.626 C
I 6 4.833 2.825 0.618 0.630

7 4.833 2.759 0.607 0.646

8 4.833 2.806 0.612 0.641

MY Average 4.833A 2.797 BC 0.612 B 0.639 BC
111 9 4.833 2.771 0.624 0.635

10 4.833 2.838 0.635 0.667

11 4.833 2.758 0.624 0.656

12 4.833 3.002 0.648 0.667

13 4.833 2.969 0.644 0.656

14 4.833 2.956 0.643 0.672

I{E Average 4833 A 2.882 ABC 0.636 A 0.659 AB
\Y 15 4.833 2.989 0.649 0.651

16 4.833 2.960 0.643 0.667

17 4.833 2.881 0.635 0.667

18 4.833 2.997 0.649 0.672

MY Average 4.833A 2.957 AB 0.644 A 0.664 AB
\ 19 4833 A 2.968 A 0.647 A 0.667 A

T ARRE FREROR K EE R 0.05 AP AR R 2R (&K LSD £ H KD,
Note: There is no significant difference among the same capital letters indicating the regional mean (P =0.05) (ANOVA Fisher’s LSD test) .
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2.3 BENERERFHSKETFHERES T

7 NG 19 MEHERRBHES IS Y S0E. Fl. BRWRIIAECR . 4REW, 7
TR GER B MO, MR - 0.402. HREEAIFEER (4. TZAETE (HO W&
B (Hy) SAEREAE 2 EHOE, FIRRE A4 0.735. 0.659. 0.764. ML (4. Tl
G (Ho MG (Hy) SARERESNAS, MXRES NN - 0479, -0.446. -0.487.
WA G (H SFKSREDEFIEA, MICRECY 0.403. 0I5 FIZE B il f A4 1
BHEZFEEA RIS 7, WG XS T RIS 2 R TR s R 44 L 5 B
at USE PN TE N

F7 HiRARRGEERSE KIERRBESEEXS T
Table 7 Correlation coefficient between geography factors, growth traits and the genetic parameters
of the tested black locust

M 2 ﬁ«ﬁ? Mféﬁ M fz GREAIFER  BUHAETE WA
Survival rate Height DBH Ae H, H,

258 Longitude 0.098 -0.158 -0313 -0.266 -0.173 -0.307

4% Latitude 0.252 - 0.004 -0.243 -0.479" -0.446" -0.487"

X Annual mean temperature - 0.402” 0.006 0.185 0.735" 0.659" 0.764"

7K -0.279 -0.088 0.033 0.336 0.403" 0.271

Annual mean precipitation

e *RIRTE 0.05 /K ERFMIG, **RIRTE 0.01 K ERFMLG, n=19.

Note: * Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level, n=19.

24 FIBBHAEKMEIKS SSR #RiEEESEIEX S

ek 19 MR KIRPR MR AL SRR R R A 13K 8. SiAURWT, ARid R 5 A REE AL A
(A MU EE (Ho HIMRRE 0 - 0.517 - 0487, BIAFIREFAL, fFinEY
MMAAESE (Hy) WIAHCRECH - 0.332, M. BRI g4k 2 40 R AH DA 3%

F8 FERBEEIIRIRS SSR IRICIRIESBHEX AT
Table 8 Correlation coefficient between growth traits and parameters genetic diversity on SSR

locus of the tested black locust

LK AEHR Grow trait R EIE TR PR WA G He WMNZREE Hy
T7H % Survival rate -0.517" -0.487" -0.332
B Height -0.089 -0.042 -0.012
Jij42 DHB -0.101 0.011 0.130

e o FORAE 0.05 KT EEEFEAEK . n=19,

Note: * Correlation is significant at the 0.05 level. n = 19.

SR ZAEMTIF YL, IR I T 2 ROERER, WMOKFEE T B 2N (ME 4,
2004a) o AHEFIEH, 19 ASRIRREAA P AAE AN A W 2 5. Ho, Priasm VIR RS 5k
DX L DA G 20 S AN A S A 22 SR, S BRI AL (60%); 1 I X AR X 46 <
R IIARAEL,  DRIESR YR T 1T X 3 AR AE i 2 (76.67%) . [Al—HIX (N AE 7 25 57, HEM
SER IR CPRIEEE 4 M), SEGEMER B GRER 55, 2009; £ 45,
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20100 H A7) DX PR A piy T B2 25, TR T W10 (R M EE AR S, DAL 45 R A A 7 e
DX AT 0] LRSS ARG I, — SRR OSSR 22, BB BRI I, AR AR 1 1
WGIRIRLL %%, 20105 ERAG %5, 2014),

SSR 7 #ir &5 SRARHT, 19 ANRIBRIFAR IS5 A FE R ECh 4.833, A TR L RECh 2.660 ~ 3.002,
Ut B S I B A () S5 JE PR AR S8R, IX S5 AR 55 (2004b) X6 B IR AT Surles 45 (2001)
Xof S [ AR S5 Bl 7 A U 4 R — 3. ASTRI DX 38R A SR S R (A AAEREER,
KIAVIX, H 297, H/METIX, K277, i AR HEREEE T XAV IXEP AR EE 7 2
Bk, LR T XA V XA 1 A5 2 FEPE S R T I . A5 (Hy) 2414 0.599 ~
0.672, WA T X[V X 2 470550 SERURU I 2% & 5 5 R4 B A0 G, S5AE4R
Wi A AR S SR AHAT (B 45, 2008) o 15 BH A B A E A4 A S I b 2 v 52 B S0 A5 A 5 i st
K AL R B L 2 REEE R, BRI A TR 2 R

RN R G EG AT I (A4 FITUAZA B (H) HIFHRAZ M0 - 0.517 F1-0.487,
ISR B TA K, TR MRS S BRI A AN B3 o b L 32 S U R AT B B AR R S A
itk Z R RS, ARCGENIERE ARG (H) &, Al O 3E W2 =
WEE, PIAEACH DX FAT AR, TGNV ERZE, AAEREK, SEURILAAEDC. XU, il
BAZS KIEN G, CREMPIAR S, HREBER R 3%, AR TR mBE 2. A
BAESE TR W DNA BHEZiH, RTINS, RS2 00 1 s s i /N, A 2 I Bl
85 KIRRE— S A . EOCT RIS N AR 2 BEETE O SRR, A Rk — B IR AT
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