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Abstract: Taking ethylmethane sulfonate ( EMS) as a chemical mutagen, the differences in plant
phenotypic traits and flower flavonoids contents in Abelmoschus manihot ( Linn.) Medik. were compared

after EMS mutagenesis treatment with volume fractions of 1.0% (T1), 1.2% (T2), 1.4%(T3), and
1.6% (T4) , the correlations of flower yield per plant and flower flavonoids contents with plant phenotypic
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traits were analyzed, and the superior strains were screened based on flower total flavonoids yield per

plant. The results show that compared with the control group ( EMS with volume fraction of 0.0%) , the

plant type of A. manihot in the EMS treatment groups changes to close to bushy or bushy, with elongated

leaf lobes and smaller corollas. The plant height of A. manihot in the four EMS treatment groups is

significantly (P<0.05) lower than that in the control group, but there is no significant difference in stem

diameter from the control group; with the increase of volume fraction of EMS, the leaf length, leaf width,

leaf lobe length, and leaf lobe width first decrease and then increase in general, among which, the four
traits of 1.4% and 1.6% (volume fraction) EMS treatment groups are all higher or significantly higher
than those of the control group; the flower diameter and petal width of the four EMS treatment groups are
lower or significantly lower than those of the control group, the petal length and number of initial flower
nodes show no significant difference from the control group, but the number of flowers per plant and
flower yield per plant of 1.4% and 1.6% (volume fraction) EMS treatment groups are significantly higher
than those of the control group. Compared with the control group, there are no significant variations in
contents of the six flavonoids and total flavonoids in flowers of the four EMS treatment groups, and only
the content of gossypitin-8-0-B-D-glucuronide in 1.0% and 1.4% ( volume fraction) EMS treatment
groups and the content of quercetin-3'-O-glucoside in 1.0% ( volume fraction) EMS treatment group
increase significantly. The correlation analysis result shows that flower yield per plant shows significant

positive correlations with stem diameter, leaf length, leaf lobe length, number of initial flower nodes, and

capsule length, and an extremely significant ( P<0.01) positive correlation with number of flowers per

plant, however, the contents of the six flavonoids and total flavonoids in flowers have no significant

correlations with plant phenotypic traits in general. The superior strain screening result shows that the
flower total flavonoids yields per plant of T3-3, T4-5, T3-1, and T1-3 individuals are above 65 g,
ranking the top four. Overall, the mutagenic effect of 1.4% EMS ( volume fraction) is the best, and
T3-3, T4-5, T3-1, and T1-3 individuals can be considered as superior strains of A. manihot with high

flower total flavonoids yield.

Key words: Abelmoschus manihot ( Linn.) Medik.; ethylmethane sulfonate (EMS) ; phenotypic trait;

flavonoids ; superior strain screening

T %) 9% [ Abelmoschus manihot (Linn.) Medik.] >}
25 Bl ( Malvaceae ) #k 2 J& ( Abelmoschus Medik.) —4F
R REARAE Y, T2 A T AR RRORDE
TR S T AR A AR A LR (2R
SEARAE RS B I I R BRE I L e g
L R R 322G RO Y, I R TR
JIF 5B R i A P S AR AR AR B
BERIN YRS BT TR R
HET ORI, E T B 2 R A R Y
FIE BT 9 i 5 25 S DA 3 40k B 2 55 10 i B R
o™ AT % AR A A ) R
BEZEAMRNOR . EH B E R 5 R
il R L AN 7 SR [] R AR AR IR AR

AR R R F A R iz — B
A RAFTE T G BAE SRR AR O LR
2 £ 15 ( ethylmethane sulfonate, EMS) J& H #if & & H
(g —Fh A2 ) 2 n] A J B ) P R A A Y 28
AR I HEREDMAHEYIET LN T
el B A R R 2R S R R 20% L) 1

Sl EMS AR IRIS I 384 Rk, A R B 5
AT HoR EMS B2 B AR K & A
SN IS R WL

YT I, ARG LB & 2E R iR, R EMS
WA, W TR 50 1.0%.1.2% 1. 4% Fi
1.6% EMSi7570 4b B 5 BT %) 55 A8 ik & B MR 4L 2R
R i 25 5 X ERLRR AR B 28 1 o0 7 it 5 AR PR
FARIHARIEAT T AHOCHE /3T, I LA SRR AL S T ™ o
Sadebn , L R SRR, S B A R R e R L
SR T

1 AR T7 %

1.1

F 2022 FERKZEAETL G T E R = B D5 T
2 FAEY e R B 25 Pl 1 BT 4 C UK P AR
#H.

R FEIR KA EMS (4B 99.0% , 1 I it
AP A BRA R A2k (4 94.7% , P E &



96 N7/ I AR SRS A

33 4%

a2k E IR ) (S (A 4l 36 F TEDIA 28
Hl) BERR ({034l S5 TEDIA 23 W) f1 2 5% (43 #r
ali [ 245 45 AL FRA A

T 2023 4 4—11 A ETLHA T E R Bt i
FURT BT ) 28 920 7 1 L (AR &8 118°507 127 Jb £
32°03'117 V34K 47 m) WNHEATIC5 i [ b < 45 1
DLSCHR[19] .
1.2 FHik
1.2.1 EMS i# & F kB @A #FAfa2  T 2023
fE 4 F B REALE Y EMS 578 4 02 5 g
4~ EMS ZbBUK - B EMS AR B 505350 1.0% |
1.2% . 1.4% . 1.6% , K 45 T1, T2, T3, T4, H
0.1 mol - L' BAMRELZE 0Pk (pH 7.0) FL il EMS %,
IFLABERRER G2 v 6 B (CK) |, B EMS (R FH 340k
0.0% . FLARTT AT SRR TR L 4025 i ik v 2
ZERF RIS N TR R FHUR AR T Fh R K
43, REE ORI O R T, B T 26 100 mL EMS %
W = A, THE 120 r - min ' $EK B4R 4 h;
TR WP FRF 30 min, B 258 B (1) EMS % 8508 57
() EMS 1 V80 A B R B i 8 R i 8 — el i,
L 200 FiFp T BEALTE 3 M, MO 3 NEE

¥ EMS 53 iR R0 VL84 T E R B
FE IR JIT B 2 25 5206 v Tl v, B SRR B 1 A0
X, 4 /NX T AL N 25 m?, RAZh B o0 AR
HETERERD 14 d S5t i A2 T R R T
A R R = (R B B R ) x
100%, TS 10~ 15 em B, F2 8k FE 60 em  f7 05
120 em JEAH, EAH 2 J 5, BN AE BEPk 2 20 PR i FR
YV HE TS FEERL, SEEG ] A AT BEOK L BR
B MU 7 I A T ()4
122 ARAMKRAZ T 2023 4 8—10 A, f i %
SERRRIE ATEIA IS | XA R 25 F e 25 R i 47 08
D, R TR 00 A AR KRS T 2, HHBR
(CREIE 0.1 cm) I 45 > Pk DA 25 56350 30) T iy 11
B Rk U R R R RS 0.01 em) T4
BRI B M 30 em ARRYZE AR RIZEHL, (A
& RO S RAFE R SRS 1 A o3 A i s b o 19 o5 8, R —
ROTRE R RIS  GeiH R ME R I — R gL, TR
AR TR BEAILZE R 10 AOszim: B R (RSB 0.1
em) M (I SRR T A ) i 5 (it
PR GERE ) R (I AR 2 T S )
BEES) SR B (R e T RO R R SRR )

FREACHI(8 AUK) , fE B bR L BENLEEH 15 %5
STFRCAAE (BRI A B (iR R EAR) |
FEME (AEMEFETR BN S IS ) AEIE T8 (AEI Y
VL) o WMEIFGE TR LA 1 R AL T
FETEL, RVIRAET 55 B b bk iir A A8 0 B, B e
MRIFAEE, AR R EE 0.01 ¢) FriE B H 45
BARR R AEEE T, T T SR T AT A6 A BB T A B
BARRAET i, FERRBEMLIEEL 10 4~ B S, £l
FUERR AR RO S 3 SR (R S DR AR 3 Tt 114 B )
FIF R AR (GRSCILER ) AR ) 5 R, Ge it A A~ SR sk
OB FH, BB SR AR 40, RS SR SEHC 10 R i il
T, L RV R B a, R T A
1.2.3 FERERS>ESEMNE T202348 H 1 HIF
AR AR B S S AR DT RAE, BT d B IR
B REURE 9 Wk S5 RBOT- M . B b B BE AL IE K
5 BRI bR, TRRBEPLRAE 20 o BT H9AE, [RIAREE IR
5] BARE Z ORI E 3 Wk, BFAET 70 CHE8 h T,
WS 1 0 (FLAR 250 um) s BRTAER R 0.2 g, 5%
PR JE AR B 70% LB 15 mL; 75 (3
250 W B K30 kHz) #2530 min, R H E =
T R FRUN B 75% TR R FE 22 25 mL, #2503
TFLUE AR AT 8 I R AR
SR AR N B R [ 2 i) 3 g bR 4
P73 T AL BT 2 B A % i, DA R R BE 0.1
mg - mL™ 4 ZZ Bk AT b HE YD W R 6 R R AR
S6000 plus (= OB AR (A TEAL [ 4E3ERMY (L) BHEA
FRZSH) )47 HPLC 307, 3 451« Alphasil VC-
C s O IEAE (2.1 mmx150 mm,2.5 pm) ;#E7E 35 C ;%
P 360 nm; F# 0.3 mL - min~'; FEFEE 2 pL,
TR A AR, A B R IRFL %L 0.19% W R 1%
W, BE R MG, YRR AR )Y A 0.0 ~ 10.0 min, 15% A;
10.0~18.0 min, 15% ~50%A ;18.0 ~ 18.1 min, 50% ~
15%A ;18.1~25.0 min, 15%A . 3 1t X AL TF 74
1E, TR 2 AR 6 PRI o) (4 2Bkt | A
FeAF MR -8-0-B-D-H B FERETR 1T iR A
KER-3'-0-FEWEHT MK R) NS E HX 6 K
P2 A3 B AR BRI Ay B R 5
1.3 HiESH
K H EXCEL 2016 #F 38 S50 5040 | R H SPSS
19.0 BT LR R 5 225307 L 2 5 LR A et 4y
Bro BTk AE SRR 7 5 (R AE T B S A
i 5 e B A ) R AT P R A 2



e HIEARR £ (EMS) X0 8 By 55 R b 3 B PR ORI B 218 i o5 2 ) 2 ) B DI R T 97

2 HERAH

2.1 EMS M EFHEMFHBEEAZN

EMS X8 8 28 fh - 1 B R0 e D3R 1, &5
T A EMS RB M ECE I, 2 &) 25 R 08
TR O A LR Ee2E R 3 (P<0.05) .
2.2 EMS M EFHEERREMERIZMm
22,1 HA R AGHm WEE KR, LT
EMS 154840 P |, Ak 2400 &g 25 A Ak A0 R U | i R0 R4

®1 FAEBKBZE(EMS)MEHEMFHERNHM(XSD) Y
Table 1 Effects of ethylmethane sulfonate (EMS) on seedling rate of
Abelmoschus manihot (Linn.) Medik. seeds (X+SD)"

EMS (KB % TR/ %

EMS volume fraction Seedling rate
0.0(CK) 82.50+0.02a
1.0 59.50+0.01b
1.2 52.67+0.01c
1.4 47.83+0.01d
1.6 40.83+0.0le

D[] 5) Hp R [R/ING ik R R 22 5 123 (P<0.05) Different lowercases

in the same column indicate the significant differences ( P<0.05).
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Table 2 Effects of ethylmethane sulfonate (EMS) on plant phenotypic traits of Abelmoschus manihot (Linn.) Medik. (X+SD)"

. . — R — R %
EMS PR B % B /em 4/ mm SUPRRE on SR it Hr K em 1t H 5/ em
EMS volume fraction Plant height Stem diameter rimary oranc umber of primary Leaf length Leaf width
height branches
0.0(CK) 284.65+30.04a 17.82+1.78ab 1.13+1.40b 11.1+1.3a 26.27+4.28b 36.78+5.45b
1.0 223.07+37.45b 16.59+5.24ab 5.28+6.86a 9.0+2.4b 25.38+3.88ab 33.59+5.95¢
1.2 189.50+31.53¢ 15.78+5.94b 2.64+3.21ab 11.2+2.4a 23.57+4.03b 32.93+6.98¢
1.4 244.63+£19.60b 19.22+3.68ab 2.13+1.82ab 11.0£2.1a 29.07+4.78a 39.02+6.70ab
1.6 246.82+30.55b 20.25+2.40a 0.93+1.60b 11.2+2.6a 30.13+5.60a 40.54+7.32a
WPACY %] 2 e e 42 12 o tﬁ’ﬁﬁjﬁ"ﬁ
EMS &5 % 2 HE K/ em -2 95/ em HHEAE/ em I/ em I TE/ em

EMS volume fraction

Leaf lobe length

Leaf lobe width

Flower diameter

Petal length

Petal width

Number of initial
flower nodes

0.0(CK) 22.96+4.09ab 3.29+1.20cd 15.72+3.03a 9.01+1.54ab 8.85+2.45a 6.7+5.8a
1.0 21.43+3.45bc 3.58+0.99bc 15.50+3.17ab 9.24+1.89a 8.18+2.12b 8.2+4.5a
1.2 20.20+3.75¢ 3.00+0.80d 14.44+3.76¢ 8.54+1.88¢ 8.06+2.66b 5.9+6.4a
1.4 24.75+4.17a 3.85+0.98b 14.89+3.16bc 8.76+1.64bc 8.15+2.39b 9.2+5.0a
1.6 24.98+5.46a 4.99+1.38a 15.51+3.48ab 9.02+1.73ab 8.51+2.31ab 10.8+4.3a
BMS B e BRI 0 gmeen PR g
EMS volume fraction Number of flowers Flower yield Capsule length Capsule diameter Number of .sccds Single seed mass
per plant per plant per fruit
0.0(CK) 83.4+72.1b 555.27+232.58b 5.36+0.42b 19.27+1.63a 46.7+£22.0b 0.23+0.03a
1.0 128.7+86.1ab 648.42+437.18ab 5.27+0.43b 18.64+2.25b 60.4+16.2a 0.23+0.04a
1.2 86.6+60.0b 462.54+360.02b 5.29+0.42b 17.15+1.36¢ 63.6+22.0a 0.24+0.05a
1.4 186.2+80.1a 991.98+390.38a 5.64+0.37a 18.40+1.60b 64.0+20.7a 0.24+0.03a
1.6 179.2+40.1a 974.81+334.52a 5.56+0.42a 18.38+2.28b 61.4+20.3a 0.23+0.03a

D @5 R [BNE FhE R R 25 53 8 2 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).
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Table 3 Effects of ethylmethane sulfonate (EMS) on flavonoids contents in flowers of Abelmoschus manihot (Linn.) Medik. (X+SD)"

&H/(mg-g') Content

EMS

R H % Hi i & 8-0-B-D-

EMS volume — EZHEH St HIFE R IR AT it Wit B -3 -0~ Hiw B Hitpe 3% 58]
fraction Hyperoside  Isoquercitrin  Gossypitin-8-0-3-D- Myricetin Quercetin-3'-0-glucoside Quercetin Total flavonoids

glucuronide

0.0(CK) 11.03+1.16a  7.34+0.61a 20.35+1.53b 1.64+0.31a 5.77+0.50b 1.41+0.29a 47.54+3.32a
1.0 10.53+1.04a  7.62+1.03a 23.47+1.94a 1.90+0.10a 7.37+1.16a 1.25+0.33a 52.15+4.25a
1.2 10.07£1.60a 7.74+0.52a 22.65+1.08ab 1.92+0.29a 6.37+0.51ab 1.32+0.26a 50.06+2.54a
1.4 10.37+1.22a  7.58+0.57a 23.17£2.15a 1.77+0.43a 6.06+0.73b 1.40+0.17a 50.34+3.43a
1.6 9.38+0.70a  7.20+0.35a 22.59+2.31ab 1.79+0.15a 6.00+0.77b 1.42+0.20a 48.38+4.05a

[ 3 rpOR ) /N R 28R 22 57 8.3 ( P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05).

24 EREBHRAETFENEEMERSSESER MR EF O MR -3 -0-#aH 55

REVER MR MES

AHOCHE P BT 45 2R (3R 4) KB Btk iE - B 52
LR R R R IR AT R R K W3 (P<
0.05) IEAHOC, 5 BRI AL B0 i % (P <0.01) 1EAH
Ko GLMATFISFMLEZ AT RS 17 MERRB PR
YIO0 BB A M e K -8 - 0-B-D -1 A W EE IR 1T
TS IR A IR S SR

55— B 3 IE A OG5 — R AR 25

A M 28 i 5 0 R e A 24 K I 3 IR A O

SV AN S — R B L IE ARG

25 ETHERELSER~=MNEHERKTIE
PRk 45 2R (£ 5) £W . di'5 T3-3.T4-5,

T3-1 . T1-3 AR A AR AL AL BT = HE A% A 4, SRRk

AEEHCER PR R TE 65 g DL b, Hidh 4w5 T3-3 Mtk



5 6 1 B, A WIERER QIR (EMS) X 28 ) SEAE bR A IR AN A6 BRI 180 7035 Bk O 52 ) S (IR s 1 99

x4 EBEFEPIRUFENLEMERS FESE/RZEEREEXEDH
Table 4 Analysis on correlations of flower yield per plant and flower flavonoids contents with plant phenotypic traits of Abelmoschus manihot
(Linn.) Medik.

‘ 5 BUBRAE Pt FAE BRI A A3 2 Bk AT DG R Y
FERRRTLPEAR Correlation coefficient with flower yield per plant and flower flavonoids contents"
Plant phenotypic trait

m W, (o5 w5 [on w5 wg w5
¥ Plant height 0.292 0.390 -0.745 -0.662 -0.917 = -0.551 0.823 -0.655
254 Stem diameter 0.900 *  —0.433 -0.697 -0.021 -0.364 -0.559 0.869 -0.471
— % Bi = E Primary branch height -0.298 0.228 0.664 0.617 0.662 0.980 =% —0.804 0.930 =
— 2B Number of primary branches 0.146 -0.258 -0.326 -0.481 -0.428 -0.926 = 0.574 -0.773
M F K Leaf length 0.948 % —0.437 -0.620 0.100  -0.272 -0.455 0.818 -0.346
I F 98 Leaf width 0.865 -0.390 -0.701 -0.104 -0.434 -0.649 0.912 = -0.546
124 i K Leaf lobe length 0.903 %  -0.287 -0.635 -0.037 -0.422 -0.555 0.902 * -0.434
%4 i 58 Leaf lobe width 0.836 -0.727 -0.659 0.245 0.000 -0.218 0.538 -0.240
£ E 1% Flower diameter 0.160 0.213 -0.757 -0.407 -0.576 -0.029 0.416 -0.338
K Petal length 0.161 0.152 -0.465 -0.008 -0.182 0.400 0.081 0.106
IR TE Petal width -0.029 0.272 -0.856 -0.863 -0.910 * -0.574 0.641 -0.826
UAAE T 5L Number of initial flower nodes 0.932 * -0.615 -0.498 0.407 0.073 -0.092 0.518 -0.040
BREIFAEE Number of flowers per plant 0.978 #x  —0.542 -0.197 0.575 0.202 -0.073 0.469 0.137
HFR K Capsule length 0.921 =  -0.381 -0.337 0.163 -0.196 -0.559 0.789 -0.287
FHH 42 Capsule diameter 0.210 0.508 -0.595 -0.459 -0.729 -0.146 0.561 -0.318
LB T4 Number of seeds per fruit 0.391 -0.648 0.532 0.905 = 0.872 0.353 -0.353 0.613
PARIF [ i Single seed mass 0.002 -0.046 0.716 0.330 0.373 -0.130 -0.167 0.259

D m; BRRAET=HE Flower yield per plant; o, 42BkH & & Hyperoside content; w, : S#Hil Iz 7 5 Isoquercitrin content; wy: i E-8-0-p-D-
& B R A B Gossypitin-8-0-B-D-glucuronide content; w, : ##fFZE & & Myricetin content; ws ; Mtz 2 -3'-0- A M1 & & Quercetin-3'-0-
glucoside content; wg: il E & it Quercetin content; o, ; S HH & & Total flavonoids content. * ; P<0.05; #% . P<0.01.

F5 HABLRRLLEMTEAZA 10 AEK SUOHC A v B A o) Ry e A AR b AR 1) AR
Table 5 The top ten strains of flower total flavonoids yield per plant —

of Abelmoschus manihot (Linn.) Medik. WF5E R A FA R 2080 EMS 40 BR# B35 fp 1 Horpr
Ay, PTT— RN 1.29% EMS AR A T 73R 52.67% , W 5
No. of individual" Flower total flavonoids yield per plant TR 2 2R $ ; 12[;%}{@\%[ 1.4%EMS AbFRZH 14 H
13 92.65 FRBEA AR %0 1.29% EMS b B2 | (H PR RRAE ;=
s g ik £ FL% (P<0.05) 4 F R JAL (TR BT 0.0%
T1-3 67.58 EMS)  fEA B 2R -8~ 0-B-D—Hi Z WERE TR 1 1% 1t .
Ta-1 63.52 R T R A B A2 il 0 e LA B e
o - MIRAL RN B, G5 IR B I R H
T4-4 57.25 i ( BV 50 A6 7™ St 0 i A A 8 T % o 174 B B 2R A
T3-11 55.39 ) EFE IR B 1.4% EMS Ay ‘B AY 75748 Ak

T3-16 55.30 F0 2
LT AR 0 S B i, S ST
14% , and 1.6%, respectivel. R R RO H A LU SR (IR B PR
P AHFFE h, EMS Kb B 4 B B 55 Bk 4%
) BRLAR AL S BT 7 e 19 (92.65 ) TR AR AR B L AR R I A (— o BL
P M A= ) B AR, M O B 5 R T B A
3 ‘f,‘j’ ‘]\/@ 7,]‘lj é:gj’ ‘%} ( Gossypium barbadense Linn.) (01 g VE AR A% ( Hibiscus

hamabo Siebold et Zucc.) ™" A ( Moringa oleifera
FHRHFFE R W EMS PR vk BE FE RIS ] 25 Lam.) ™ (19 EMS 5728 B 58 Hh i 45 310 2 01 (4 B 52 45
FER SR BB R MRS — LR B IR U] EMS T2 REAS (AR W) B AR B 7 AR R e



100 N7/ I AR SRS A

33 4%

o 4 EMS iEZA S | £ K ( Zea mays Linn.)®
AHE (Hibiscus syriacus Linn.) O R AR AR sk
R G R, AR R BN, fE EMS A
SYEHG N, B 2 bR R ORI, HLAR B B
1.0% ~ 1.6%EMS 4b 4 i ok g 8 38541 T % B 201, i
SRR SR A E IR AR AT E 1.0% Fil 1.2% EMS Ab B4
WA T FRZH, ZER R4 1.4% F1 1.6% EMS Ab 3 2H
Wi T X BE A, EMS 375 48 I8 BB B3 1R W0 1 Ak 21
AR B0 H A, B, kIR KB, R
EMS 4bBE XTI 5 ( Vigna unguiculata ( Linn.) Walp.)
2B PRIR A s A B L, AT R e R R I R A
PRI 3 7 W BT AR R 5 PRIT A5 % EMS 175748 4b 2
J5 7K (Oryza sativa Linn.) B8 &I S 4 1 2547
DR L , IF-0 28 Hh A 800 BERCE I RS R bk
T E UL RAERE, AR T RBU BT 1.4%
1.6%EMS A FRZH B %) 5 1) SRR TT AL BOR Bk AL ™
BE T, R R RO E I, AT, — s K Y
EMS 75758 4k 1 BE 08 (2 (i B & 22 04 7= . SR, H A5
T EMS 17578 Ji5 v % S Ak LB I A0 A5 8 Ak iy B AL
il A A, A PR

AHEFEH 4 A EMS AbHRL 35 B 240 T 6 M3
PEBRZE BT S BB & 2 S IR 2 R A B
IUAT M HE 1.0% 71 1.4%EMS 40 B4 46 F AR iz % -
8~0—B—D T FWEREFR T 7 5 MR TR 53 401.0% EMS
ACERLHAE O -3 - 0-F AT T R R E S T
X RRZH | U BH S0 5 B Y EMS Ab B K ST & 25 A
SR OBy = U A N T S e S B A R o
AL PO B Co—y Y AR S AR BRI AR Jr A 1R
B FE AT B N Y

FAOCHE ST BT A5 R . e B 28 i bR AE 7 i 5
MRIFAERN .35 (P<0.01) IEAHDE, 5 A 2R
K IRAETT AL ZOM AN R 10 3 TEAR DG, R FE AR
7S e AT AR A X S R IR | I HE SR TT AR B
AR A8 i B B SR R 1 5 25 R AR 5 48 v B i
o3 i B A O o BAIC, {XUAR B R -8 -0 -B~
DA EHERE IR 1 % 2 5 R TR 3 E A,
M 2R 1 5 AR T8 AR & 2 SR G M e R -3 -
O-HZMET S B S — R Bim BN B EMAX 5
— G RCEUE 3 OAHOC M R i i R S A Y
R IEARDG B R & S R R T
AHOC, PRI, AT 36 o 3 26 R R PR R W) 26 1) o v B 5 AR
e A T K

PRI 2 45 5 Won . g5 T3-3.T4-5.T3-1
T1-3(T1.T3 F1 T4 53 5IACRIAE T 48 1.0% . 1.4% F1
1.6%EMS b FRZH ) FE AR (Y BRAK AL S0 B T 7 4 HE 44 i
4, N VR R &) K S AL SRR P Ui . HET, B
S H AR — AR TR R, B Ty SO R
B, R, SRS 5 AR S B A T o Ak A AR i L
FORELE, JR SN R T H N REMI, Tisk, b
JOE X 16 B (4 PG B B AR 4T 43 7K ST 8 At 7 1T 1)
RO, DT PR 28 AR A SR AL

25 L RTIR  EMS 5748 % B %) 55 4 bk R AL AR
—E S AFUXE A T 288 1 43 B i S AN B
MAKKRE RS 1.4%EMS B SUR B 1E, It
H, 95 T3-3 . T4-5 T3-1 F1 T1-3 Bkk ] VE Ky 4k
ST 7 o AR
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