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Genetic Analysis of Flat Pod Rate in Soybean and Germplasm Screening for
Identification Elite Cultivars with Low Flat Pod Rate

YANG Meng-yuan', GAO Jie', ZHANG Xiang', ZHANG Wen-xiao', YANG Guo-xin',
LIU Li-ke'

FAN Ying-lun®,

(1.School of Life Science, Liaocheng University, Liaocheng 252059, China; 2. School of Agricultural Science, Liaocheng University, Liaocheng
252059, China)

Abstract; In order to dissect the genetic characteristics of flat pod rate( FPR) in soybean and identify elite cultivars for further
breeding, 17 germplasms which mainly originated from Huanghuaihai district and northeast of China were planted in a random-
ized block design with three replication in spring and summer of 2015 and 2017 respectively. In this research, FPR and some
other important agricultural traits were tested. Furtherly, genetic analysis of FPR and elite germplasms with low FPR were also
determined. The results of ANOVA showed that genotype, environment, genotype X environment all had great effects on FPR
(P<0.001). The FPR varied from 6.26% to 46.40% with an average of 17.21% across the all environments. The elite
germplasms with low FPR ( <7% ) were Heinong 37 and Kefeng 53 ; while those with high FPR ( >30% ) were Maodou
(46.40% ) and Yudou 25(33.19% ). The FRP in 2017 spring was significantly higher than that in 2015 summer at P =0. 05
and than those in 2015 spring and 2017 summer at P =0. 01 level. The broad sense heritability of FPR was 54. 55% based on
the results of the average of lines. The results of correlation analysis showed that FPR was significantly positively related to flat
pod number (r=0.66, P <0.001) and height (r=0.15, P =0.04), not related to branch number (r=0.10, P=0.18),
stem number (r=0.08, P=0.27), and pod number (r=0.10, P =0.17). All of the relative efficiencies of indirect selec-
tion were <1, which meant that the direct selection for FPR was superior to the indirect selection by other traits in the breed-
ing progress. This research not only revealed the genetic figure of FPR and screened out the elite germplasms for cultivar de-
velopment but also set a foundation for further QTL mapping and gene cloning.

Keywords: Soybean; Broad sense heritability; Flat pod rate; Germplasm screening
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Table 1 Name and source of the germplasms
G [ D BURS —Shi 5 LB T 7= A2
No. Stock No. Germplasm name Source Ecological type
1 ZDD22638 e 37 I I FERE
2 ZDD00127 EE IR I ERLE
3 ZDD23704 Pk 30 TR HERE
4 / FH 30 K B g NI
5 / HEH 41 s IR
6 ZDD00854 gl 4-1 iy I HFERE
7 / BES3 Jemt B ;R SN
8 ZDD23873 10 5 Jes i3I NI
9 ZDD23867 L 14 kA= E Y- DN
10 ZDD01683 BN -2 L e R
11 ZDD23040 WD 12 L LRI DNI]
12 / M 16 el E 63PN
13 / W17 | LRI - PN
14 ZDD19384 #1712 AR LGP N
15 / g 12 TP HERE RS
16 ZDD02990 TRBT IIF B3 - DN
17 7DD23242 %1325 g HifEE R KRG

/BN AT B T R EARAT 4 5

/Represents that there is no National Germplasm Bank preservation number.
1.2 RIgigit FH 5] 4 B[] — MR A= 7=
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2017 4E5 H 6 H) FfIE 2 (2015 F12017 45 6 H 1
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[EIFRA R 76 2 REPLIX H i1, 3 IRERE 3 171X, 47
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2.1 XEMEXMEEHRBEEST

2,11 ARAsSKEMEFRGHm  FH SAS
9.4 GLM AV 5 2550 BT , 45 5 1 78 i DR 28 6 i
JERAW L FH R (P <0.001) (£2), HE3
AIHL TE 4 AR, KSR IERN 6.26% ~
46.40% ,F-¥M 17.21% 3 H I HA BRI 22,
FE P =0.01 KF, 17 SRR RE SRR SN E S
(46.40% ) SHEM BRI B E X ;B E 25
(33.19% ) fl — k7 M5 (28.96% ) i % & Fhx 1l T
12(25.73% ) LAAMAF T i 12 B3 Thrrh i
10 F K30 BT 12 FEE /NS -2 DIAMA R G
B 10(18.31% ) 5F} 3= 53 FBA 37 25 B2, f
HeMizERARE; el ES A g, &
P =0.05 /K, ¥ bk 30 (17.37% ) F1 & G 12
(17.2% ) 584 37 BL=F 53 fIE&F 30 25 0%,
HH ez R AR E; e S AR E,
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Table 2 Joint ANOVA for flat pod rate under 4 environments

A8 2 S Source of variation A JE DF SEJ5HTSS )5 MS F Pr>F
3% Environment 3 6790. 36 2263. 45 27.12 <0.0001
FE[H I Genotype 16 21724.03 1357.75 16. 27 <0.0001

FLFIAL x IRB%
44 27150. 50 617. 06 7.39 <0. 0001
Genotype X Environment
1%2% Error 128 10681. 20 83.45

KGRI Z L 1. 55 ~38.5 4,
SRR 11,21 Ao [R] AR SRR IR, FE A R R
TLEARRAL S A B 3 520 (P <0.001) o FRLARAL
SR R BT 25 (38.5 A4N) , 3 | T HE AR R
(P=0.01); HUCRET(22.42 1), BH @ THRE

17 5 & 41 BHE 53 55 7 30 MfRA 37, SHER R
M2 A E (P =0.01) ; Hg M5 ] 4 5 AR L2
BAE P =0.01 KF2E7AWE, H7E P =0.05 K
L T 12(18. 67 A4y 5 H B R A LR AL S K2
S e R ZE A R (R 3) .

K3 ANKETAREEB R BRRERARERERIFEE

Talbe 3 The average and standard error of flat pod number and flat pod rate of different genotypes under 4 environments

FEA
Genotype

HpRAL IR
Flat pod number per plant

IS
Flat pod rate /%

257N 5. -2 Dilivhuangdou-2
R Erliheidou

b4 37 Heinong 37

11. 14 £13. 06 cbdCB
14. 83 +£14. 01 cbdCB

.55+ 1.21 dC

14.46 +13.8 edCDE
28.96 +24.86 bB
6.26 = 6.37 fE

HHL 30 Jilin 30 11.00 +14. 85 cbdCB 17.37 £17.99 dCDE
#HH 30 Jiyu 30 1.89 = 1.96 dC 7.26 = 7.51 efDE
HH 41 Jiyu 41 3.33+ 4.92dC 9.78 £11. 94 edfDE

325 12 Jidou 12

6.33 + 2.5 c¢dCB

12.45 £+ 4.94 edfDE
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LAY BRI IR S
Genotype Flat pod number per plant Flat pod rate per plant /%

#1716 Jidou 16
HT 17 Jidou 17
Fi M 4-1 Jinzhou 4-1
FE 14 Kefeng 14
Bl=E 53 Kefeng 53
#7712 Ludou 12
F 5 Maodou
11157 12 Shanning 12
.25 Yudou 25
H1# 10 & Zhonghuang 10

AP35 Mean

7.25 + 3.98 cdCB

5.00 = 2.80 dC

7.17 =11. 08 ¢dCB

8.45 + 9.72 ¢dCB

2.83+ 3.79dC

13.67 +11. 39 cbdCB

22.42 +18.24 bB

18.67 +18.36 cbCB

38.5 £57.98 aA

14. 08 +14. 54 cbdCB

11.21 £19.37

13.33 £ 6.47 edfDE

9.39 = 5.64 edfDE

12.32 £17. 67 edfDE

12.01 = 8.43 edfDE

6.27 = 6.71 {E

17.20 = 11. 81 dCDE

46.40 +25. 86 aA

25.73 +£25.62 cbCB

33.19 £26. 48 bB

18.31 =15.56 ¢dCD

17.21 £18.57

AREING TG 3IFIR P <0.01 Fl P <0. 05 RPAAERFZE 2SR, T,

Different capital and lowercase indicate significant difference at P <0.01 and P <0. 05 respectively. The same below.

2.1.2 B\ REMEFRAw HESNER

XARATRES 2017 4 6 -7 H A B f e A7 5% (3%

KRB TFROMFERAL AR EZW (P <
0.001) (F£2),2017 EFERE R TR, TN
26.6% ,2017 4F B 4 0 ft 3 R 5 AKX, BN
12.39% , i#t—25 1) Duncan £ 5 5 R KW, 1
P <0.05 K- ,2017 55 M BHOREIZR 3% =

5)
F4 AERETHEZRNEZERH Duncan ZHER
Table 4 Duncan’s Multiple Range Test for flat pod

rate under 4 environments

5% Environment

I Flat pod rate/ %

THE 3 ARG, HE 3 D T RR ISR T8 2017 A 26.60 aA
ZESEMAE P <0.01 /K | ,2017 4EF5 4341 KA AL 2015 4 BT 17.28 bAB
A 2015 AR FFEARL 2017 4F B HE AR 22 5 2015 A 12.69 bB
BFE, 2015 FEB/ERARE (K 4) . FAFRE 2017 47 54 12.39 bB
FHEE, 2017 AFRYRESEAR B35 5 T 2015 ARAYRESER,
x5 2015 F£F2017 £6-7 BHHEFEHRE
Table 5 The day temperatures in June and July in 2015 and 2017 (C)
A 6 J A 6 Jh ] 6 H T4 7H A 7 Hoh 7 AT
Year Early-June Mid-June Late-June Early- July Mid-July Late-July
2015 30. 20 32.40 29.10 32.40 32.00 33.00
2017 29.40 32.70 31.30 34.00 33.50 30. 64

2.1.3 ARAFIREEAETHERGHn R
DR R IR BT G AL IE AT 3 R i A, S DR R RN 3R 5%
() EAEXT AL IR B (P <0.001) (£2),
EENEE RO NEEZS R S N L A EA
AIHT, 2015 ARG RN BEIE R IR 1 R B T 25
(58.97% ) , T AR5 M 4-1(1.37% ) ;2015 4FE H %
Rk B R AR i W B .(60. 95% ), fie ik hy 2B
4 37(1.92% ) ;2017 AEFHEM B, L 38R e >

E5(66.69% ), AL M EH 30(3.03% ) ;2017 4
R IS S oy TR R R (44.29% ) %
TR HRM 4-1(4.65% ) o — &R 43Tl 5t 2 B Ry AE A ]

P8 N AR A K, ANEE /N G - 2 A 2015 485
FERTRLIE R AT 40% , i 76 H B 3 AN FREE T WA 3]
10% 5 k7 2 1 W) A AT B 1) 26 B 4 K 25 2, 7
2017 AETCIERG A 2 B, L IR T 40% , T
75 2015 AR RGBT RLSE R A 5.56% , Ak 2
11.34% ;¥ 525 MR AR5, it
TE 2015 I8 2017 4 F4E IR IER B AL 50% |, i
BRI JE 15% o 00 53— 5 3 Fh s A4 ket ) 3 20
TR e M, RLE 53 78 4 NI TRt IR
¥ <10% ;325 12 MZL G 16 fELZ DI T, HALIE
FINTE 10% 45,
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Table 6 The flat pod rate of different genotypes under four environments

¥ 4% Environment

FEH A

Genotype 2015 45 2015 H 4% 2017 54 2017 B4
Spring planting in 2015 Summer planting in 2015 Spring planting in 2017 Summer planting in 2017

%3754 & -2 Diliuhuangdou-2 39.27+ 2.17 8.13 £ 4.95 6.80+ 3.79 8.36+ 2.04
TRiPB T Frliheidou 5.56+ 9.62 11.34 = 4.03 54,67 +13. 67 44,29 +21.75
Pz 37 Heinong 37 3.08+ 2.78 1.92+ 2.72 10.82 + 7.24 7.78 + 8.39
277 12 Jidou 12 8.42+ 3.04 / 15.29 + 6. 84 13.64 + 1.77
27716 Jidou 16 10.66 + 2.53 16.01 = 9.37 17.87 + 7.24 8.77 + 0.39
7 17 Jidou 17 5.69 + 4.35 17.04 = 0.33 9.11% 5.35 581 1.02
bk 30 Jilin 30 / 5.17+ 2.96 40.61 = 7.20 6.33 % 4.18
H# 30 Jiyu 30 3.56 + 0.88 / 3.03+ 5.25 15.18 = 7.48
FH 41 Jiyu 41 / 9.46 + 3.85 6.07 + 2.80 23.6 +17. 63
H3H 4-1 Jinzhou 4-1 1.37 = 2.37 5.65+ 4.76 37.62 +19. 81 4.65+ 1.33
B3 14 Kefeng 14 3.71 % 3.05 21.71 % 6.89 16.47 = 0.96 7.66 + 2.39
#1953 Kefeng 53 6.88 = 0.58 2.84+ 3.34 8.33 +14.43 7.03 + 1.59
75 12 Ludou 12 7.37+ 2.95 17.76 = 6. 60 34.26 + 4.34 9.40 = 4.79
£ 17 Maodou 31.46 £19.21 60.95 +34. 08 66. 69 +12.22 26.52 +11. 66
1117* 12 Shanning 12 4.96 + 0.64 / 58.84 + 8.48 13.40 £ 5.74
#7725 Yudou 25 58.97 + 3.86 14.71 = 1.72 53.78 +£22. 81 5.29+ 2.30
th1 10 5 Zhonghuang 10 7.26 + 7.32 37.35 +12.48 14.35 + 8.46 7.95+ 0.23
H3t Total 12.39 +16. 80 17.28 +17. 98 26.60 +22.73 12.69 +12.09

/FRBAE R

/Mean data not available.
2.1.4 RRAASEAMMEFGH 0 KRB  BROMIERIE T E R BEGE, K055 1R,
BIEZORA TRIENE T FERECXMEREEE ARG TS REAFHRE T, L7 F R E
DXHORRL, R R T B R GRS Fh B Jm T8 W R O I A A A5 28 Y i) A At 8 48 22 S 2R
TEDX AW I, e B SR A A PRR A T AR 7E B35 SRR AT ST AL 07 B R BT84 IR A= 2
o, FEFIW AR T SRR BUEA  PREEAYSL I 5 SO S SR PR [R] 8 3 Vi B R
Ko NI AEARBTE P A I XA RS MR REERGRT) .
KT BIRETARESLEENAERELZEZEREEME KRR

Table 7 The t-test for flat pod rate between ecotypes under different environment

HIRGET BRI A I fE AR IE 22

578174 AR
Average and standard error of flat pod rate under P
Environment Ecotype
different environment
JEYN HIHFERE
15.42 +201. 16 0.25
Total Northern spring planting soybean
WG RE
18.57 = 17.51
Huanghuaihai summer planting soybean
2015 4FFHE HIHFERE
7.72 + 13.00 0.14
Spring planting in 2015 Northern spring planting soybean
I R
15.17 + 18.34

Huanghuaihai summer planting soybean
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&R
FBE T (L3RI (H b i 22
b A A IR T AR SR E AR 22
Average and standard error of flat pod rate under P
Environment Ecotype
different environment
2015 4 &Lk IHFERE
15.96 +25.26 0.52
Summer planting in 2015 Northern spring planting soybean
B R
18.78 +11.00
Huanghuaihai summer planting soybean
2017 4EFHE IEREL
24.74 +24. 66 0. 63
Spring planting in 2017 Northern spring planting soybean
W E T
Huanghuaihai summer planting soybean 27.90 £21. 61
2017 4 &k I ERE
13.01 +11.44 0.87
Summer planting in 2017 Northern spring planting soybean
R
Huanghuaihai summer planting soybean 12.46 £12.70

2.2 XEMERSHEMHREMHRIBEXEE
EPS

22,1 REARAKEZHEZRLMEK  FAR

FEIFORREIE A Z Ah X PRy ok, 35 2570 400rn

MR S MR Z R AT T B A, 45

SRR = (AR (B D 35.45 ~ 115,07 em, V-3

S 76. 22 em; 3R EC AR AL TE M 0. 39 ~ 6. 62 A,

IR 3074 A 2R B0 AR AR L R 10,52 ~
19.31 75 P340 15. 16 75 5 FRRRIER A AR 4015 B
26.78 ~107.58 4~ -2 59. 64 4~ (£ 8) . 4 N3F
BE NG 7 22 Ar a5 S AR W, JE R AR | 5 R AR
B HAEXT A MR A 3552 ), A BE X B 325
WEZ AN HE MR A BE M (E ) .

£8 4 HRETAREERNEIEREMRISERIFES

Talbe 8 The average and standard error of important a;

gricultural traits of different genotypes under 4 environments

LK Genotype ¥k Plant height/cm 433 %% Branch number F 2595 % Stem number BARRIEEL Pod number

257N 5. -2 Dilivhuangdou-2 83.88 £21.83 edCD 3.21 £3.

“ BB G Erliheidou 79.66 +£29.03 edfED  4.93 £3.
Mk 37 Heinong 37 35.45 +14.23 jH 0.39 +0.
FhK 30 Jilin 30 74.95 £23.07 iEDF  1.44 1.
%8 30 Jiyu 30 55. 11 £15. 47 egfG 0.78 £1.
HH 41 Jiyu 41 55.43 £15.1 iG 0.58 +0.
LT 12 Jidou 12 68.67 = 7.41 hgbF  3.78 £2.
#1716 Jidou 16 93.58 £18.42 cbCB  5.50 +4.
LT 17 Jidou 17 115.07 +13.8 aA 6.62 4.
H3M 4-1 Jinzhou 4-1 64. 00 +32. 00 hGF 2.50 £2.
B9 14 Kefeng 14 71.00 £12.90 hgfEF  6.32 +4.
#1953 Kefeng 53 101. 28 +17. 46 bB 2.47 £3.
#1712 Ludou 12 80.05 +14.72 edfED  5.47 =3.
£ Maodou 53.41 +18.39 iG 4.58 +4.
1115 12 Shanning 12 75.41 £38.76 egfEDF  5.29 +4.
.7 25 Yudou 25 86.89 £24.29 cdCD  4.67 =2.
1% 10 5 Zhonghuang 10 85.05 £34.23 ¢dCD  3.91 =3,

-4 Mean 76.22 +28. 63 3.74 £3.

31 bdcEBDFC 14.96 +4. 88 ebdfcEBDFC 79.93 =+ 69.77 baBAC

98 baBAC 12.52 £5.26 gthEGF 53.33 + 27.36 bdecEBDC
66 el 10.52 £1.67 hG 28.91 + 12.43 eED

88 edEDF 17.36 +£7. 82 bacBDAC 43.67 = 21.71 decEDC

30 eEF 12. 11 £1. 9 gthGF 26.78 £ 15.11 eE

79 eF 13.65 1. 42 egthEGDF 34.75 £ 10.05 deED

64 bcEBDAC  14.44 +1. 94 edfcEGDF 58.11 = 35.31 bdecEBDC
42 baBAC 17.92 +4.21 baBDAC 62.25 + 45.16 bdecEBDAC
57 aA 19.31 £2.36 aA 56.77 = 20.59 bdecEBDC
07 edcEDFC  13.83 5. 18 egdfEGDF 53.67 = 23.1 bdecEBDC
17 aBA 14.73 £2. 69 ebdfcEGDFC 60.55 = 24.71 bdecEBDAC
70 edcEDFC  17.07 =4. 52 bdacBDAC 39.83 £ 14.55 decEDC

46 baBAC 16. 72 +3. 14 ebdacEBDAC 78.92 + 36.92 bacBDAC
19 bacBAC 10. 67 £2.31 hGF 48.25 + 24.73 bdecEDC
39 baBAC 18.78 £3.03 aBAC 99.67 + 66.43 aBA

74 bac BAC  19.11 +8.48 aBA 107.58 £139.78 aA

56 bcBDAC 13. 85 +£2.91 egdfEGDF 71.69 = 19. 03 bdacEBDAC
74 15.15 £4.91 59.64 = 50. 86
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Table 9 Joint ANOVA for important agricultural traits under 4 environments
R Trait BRI R T WEExy gy LRI x BT R
MS of genotype MS of environment MS of Genotype x Environment Error
R Plant height 4248.71 %% * 676.84" " " 1642.26* * * 100. 75
S3AEL No. of branch 42.61*** 114.32* "~ 19.40* " 6.02
F 2954 Stem node number 90.77* " * 13.42 38.72" " 11.32
PARRIEEL Pod number per plant 5742.54 " ¢ 10773.43* * * 3960. 12" * * 1540. 54
PAREREIEEL Flat pod number per plant 984.67* * * 1908.20 * * * 639.44 % * 175.73

TTP<0.001 KFERRE, R,

*** .There is significant difference at P <0.001 level. The same below.

2,22 KEamEERL5AL vk EA X feit
A% FIHZEFHRRBER) e it E
e AR TS BIRL ISR A T gt fL T3k 54.55%

BT A IR AR T R v A SR R )T S A
T3, SRR AR 2 B R T R S BORT Rk A S
B gt J1 (£ 10)

R10 17 MRS REMERE S XiEE N
Table 10 Broad sense heritabilities of different traits of 17 genotypes
PER it ez M AN E FETE FARRIERL BARRAEIERL
Trait Flat pod rate  Plant height Branch number Stem node numer Pod number per plant Flat pod number per plant
IRyl

54.55 61.35 54.48

Broad sense heritability/ %

57.34 31. 04 35.06

TERIY |-, R AL IE AL AR S B 1 Al I 2
IEAHS(r=0.62) , 5tk A, (A R B R
A 0. 15, 57088 (r=0.10) \ FEZE77 % (r =0.08)
FIERSER(r = 0. 10) BRI CHEAR B35 REERY
BARRAE SR 15 AL A5G Z B a5 0. 99, R HY X

PAMEAR 18] £ 56 U0 56 & o M) P 388 A% AR 5C 2 oA s
ZE TR, T AT AR 3 a o e AR A ik
PRI WAL A AT ) 4 08 5 18505, S5 R e 11
IR B RRRCR IR T 1, R W b et rp ot
MESEAR e B RE AT IR A B 0

AEMEXSHEWRENREEX BEEXREZEFNRELY

Genotypic and phenotypic correlations between flat pod rate and other traits

BT LI/ S5

Stem node number Pod number per plant

FARRALIER

Flat pod number per plant

* 11

Table 11

AR MR IR
Types of correlation Plant height ~ Branch number
ESIYITPS
0.15" 0.1

Phenotypic correlation
B -0.47 0.61

Genotypic correlation

[EIEES Uy & L
-0.5 0.61

Relative efficiency of indirected selection

0. 08 0.1 0.62"*"
-0.42 0.85 0.99
-0.43 0. 64 0. 80

TP <0.05 K ZERBE,
* :There is significant difference at P <0. 05 level.

3 3 i

REMIEE R E BN EENRZ—, T
fifp R ELAM 32 A A 3 AL LB R AT OR 238 A% 2 R B9
Bt ASCHEAT 2 AR SL 4 AR YIS, 45
KUK ERIERW) st 104 54.55% , )8 T+
S FE VAR, Anbk e e BRI R ROR B
PRIEHCEPEIR (3845 T A5 2 R — 28, 3t
MG — AT IEW T AT 45 R 0 al SE k. H)

T A T 5 R bR R R
SEDR RN A R RN + 2
IR A B PR 3 A BERHEAT 25 11 1R 45 40T,
Tk TR R S e ) N 70.82% ~
95.31% , B FABHIL T4 R .

K RIS 2 R 20, G o 2 2 K )
IR O B % ST L1 S L X KPR
R K™ Tacarindua 45 (9 BF5 22 W1 75 1R
VR T R TR P ISR, , Zhang 2%
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B 1]

UEBA IR 2 T = e 2 B AR K e R e G R
TR G I F H fg A 3 A R 3 A s T 0 /0> [
A TR 1 2 i, e 2 R B8O 7 1 T 1Y) B
o TRI2E AR S £ 4F 19 B8 145 Tt 26 W1 i
TREERKGRIEEEFTH, FEARP P, H
TRG AR E e 6 Apfa & 8 A LA,
£ 2017 4R FE 6 .7 A4y L 2015 45 B[R] A<
Pt =i T RE A 2017 AR 4% R BEARLIE B 8 3w i B A
B2 i FAIETE 32 1 F A e 85 A 2% 14 Jor
FR, HC LA D PR v R i — 25 B RIS IR 5K .

AT 1% 3 DR R R A 85 A B % 3 R i
REMIER, PSS WP 25 Mt
JEHK L 90.96% |, 1fif 7E A BF 5% H AL 3E R 1
33.19% AR AT g IR 00 i (1) [ SR M BRSE A7 A A
K2, DU SCHE A Jk R N BB AR Y . R
B ZEARSCH T 25 IR YE R S R A,
FE IR T TC IS E 0] B 6% BH A8 2 1L AR 00 3k, 34 ¢ B
H TR AL R A R s e e e I

RIS SRR, AR AT T AL O R R E A
MR KGN SRR PR ICR E T AR,
UEBATEAAIESE sty 5 K 55 R 2 W 3k X s,
FEIEZRIE R PR A 25 I B 1 el 28 1 ] 24 A+ R A
F2ES . MR ARSI RS AR R 6 AL
FER AR B D R g 4 4~
b, BR[O R A IR I8 A e ] A AL SE R R
2250 3, T I T £ B3 b R AR T 2 iR 50
I R AT HE

R AR ) Hee MR ) ) 2 RUAH G R W, B
T 5 BB AR OC R B 0. 62 LIAL, S e
ARAGAHOE R B0 8 4% . A A 56 1, LR 5
PARRREIEB A R BGERE] 0. 99, 2 B B AR
IR . BRI Z AN, BRI TR bk I8
A b AH OGN B 3, (B H 5t 4% A OC R A A 35 3
0. 85, 3 1] g A 5 IS A S e K i

4% B

TEAIFFE v 25 DT BRI i DR R0 R 30 58 1)
VERR R G IE AT W .35 5 s AR A st
17199 54.55% , Ji& T KT AR5 B bRt
SRR IE A5G, 55 PR g J 38 TE AR OC (HAH 5C &R
BN, SIEPER A A B2 i R
XL SR BEAT REFE I IR R ASCR R Y <1, 3R
X REEAR B 2 RATS I LA B e O F o (RAL S R
F SR AR 37 FBFE 53 AE RN LU 4 T iE X R
TMER AR AL R R AT A O R AL S R
S A PEEA T T 0 20 AT , ) It i 2 o 1 AR AL

SR RAN BT IR, R — 2B AT A AL AR A
MEIEFRAY QTL & 32 L B LR T BB 1 BEAi

B AAT AT R T WK F R F IR MK
FEGHFFROXAIF, 2R FFRHR
ER BT NITRF S LR FLSAE T ARLH
W 8 AR AL E R AP AR K AR, fE s — IR B
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