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Screening of salt-tolerant watermelon germplasm at germination stage
WANG Mingdi', ZHANG Yanchu', LI Xingyuan', WANG Binquan', HUANG Zhan', LIU Jinbao’,
ZHANG Yunling®, YOU Shouchang’, ZHANG Ruimin'

(1. College of Horticulture, Shandong Agricultural University, Taian 271018, Shandong, China, 2. UNELL Biotechnology Co., Ltd., Wei-
fang 261101, Shandong, China, 3. Weifang Guopai Agricultural Technology Co., Ltd., Weifang 261101, Shandong, China)

Abstract: The scarcity of salt-tolerant watermelon germplasm resources limits its large-scale production in saline soils.
Using 12 watermelon germplasm as test materials, the effects of different concentrations of salt treatments (0, 100,
150 and 200 mmol - L'' NaCD on their germination were studied. The germination rate, germination index, and germina-
tion potential were measured, and the salt tolerance of the 12 watermelon germplasm were comprehensively evaluated
using methods such as subordinate function analysis and cluster analysis. The results showed that compared with CK
(0 mmol - L'' NaCD), salt treatments at different concentrations reduced the germination potential, germination index,
shoot length, and vigor index in most watermelon germplasm, while the salt injury index was the opposite. The salt toler-
ance of the 12 watermelon germplasms showed significant difference during the germination stage. By using the subordi-
nate function and cluster analysis, the germplasm resources were classified as follows: W62, E125, E62 and B24 as
salt-tolerant, B12, C84, C21, A79 and D12 as moderately salt-tolerant, C5, D47 and B56 as salt-sensitive. The research
results provide materials for the exploration of salt-tolerant genes and the breeding of salt-tolerant varieties in watermelon.

Key words: Watermelon; Salt tolerance; Germination stage; Cluster analysis; Germplasm screening
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Table 1 Germplasm information

Rk K it R R iy R
Material Origin Seed phenotype Material Origin Seed phenotype
AT9 o [ 7 58 C84 FH

Xinjiang, China United States
BI2 % H D12 %

United States

B24 ES
United States

B56 %
United States

(&% %
United States

C21 *
United States

RSP JBE Y

United States

D47 E
United States

E62 A [ 7 P

Henan, China

E125 rh E

Henan, China

w62 FETE
Ningxia, China

SR Y H W
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Table 2 Effects of different concentrations of NaCl stress on germination rate of watermelon seeds at different time

g ,, 48 h B K% 60 h A &% 72 h iR R
Material ¢(NaCD/Cmmol L) 48 h germination rate/% 60 h germination rate/% 72 h germination rate/%
A79 0 86.67+6.67 a 88.89+7.70 a 95.56+3.85a
100 55.56+13.88 b 84.44+7.70 a 88.89+10.18 a
150 6.67£11.55¢ 37.78+15.40 b 48.89+13.88 b
200 0.00£0.00 ¢ 2.2243.85¢ 4.44+3.85¢
B12 0 64.44+19.25 a 84.44+13.88 a 91.11£10.18 a
100 17.78+13.88 b 51.11£10.18 b 64.44+13.88 b
150 0.00+0.00 b 6.67+6.67 ¢ 20.00+13.33 ¢
200 0.00+0.00 b 0.00+0.00 ¢ 0.00+0.00 ¢
B24 0 95.56+3.85 a 95.56+3.85 a 95.56+3.85 a
100 91.11+3.85a 95.56+3.85a 95.56+3.85a
150 60.00<11.55 b 75.56+10.18 b 91.1143.85a
200 0.00+0.00 ¢ 0.00+0.00 ¢ 11.11£3.85b
B56 0 40.00+6.67 a 60.00+13.33 a 73.33+6.67 a
100 4444385 b 22.2243.85b 31.11£10.18 b
150 0.00+0.00 b 0.00+0.00 ¢ 4.44+3.85¢
200 0.00+0.00 b 0.00+0.00 ¢ 0.00+0.00 ¢
C5 0 8.89+7.70 a 31.11+£7.70 a 71.11£7.70 a
100 2.22+3.85 ab 6.67+0.00 b 26.67+6.67 b
150 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
200 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
C21 0 64.67+4.04 a 71.11£3.46 a 75.67+7.51 a
100 33.33+6.51 b 55.67+10.26 b 64.33+10.26 a
150 0.00+0.00 ¢ 13.00+0.00 ¢ 22.33+4.04 b
200 0.000.00 ¢ 0.00+0.00 d 0.00+0.00 ¢
C84 0 68.89+3.85 a 82.22+3.85a 84.45+3.85a
100 28.89+3.85b 57.78+10.18 b 62.22+13.88 b
150 6.67+0.00 ¢ 15.56+10.18 ¢ 26.67+6.67 ¢
200 0.00+0.00 d 0.00+0.00 d 0.00+0.00 d
D12 0 60.00+7.00 a 60.00+27.00 a 78.00+10.15 a
100 22.33+4.04 b 40.00+7.00 a 62.33+4.04 ab
150 2.33+4.04 ¢ 11.11410.15 b 46.67+13.50 be
200 0.00+0.00 ¢ 0.00+0.00 b 4.67+4.04 ¢
D47 0 28.89+10.18 a 44.44+£7.70 a 71.11+10.18 a
100 4444385 b 13.33£6.67b 35.56+3.85b
150 0.00+0.00 b 2.224385¢ 4.45+3.85¢
200 0.00+0.00 b 0.00+0.00 ¢ 0.00+0.00 ¢
E62 0 57.58+3.85 a 60.00+6.67 a 73.33+6.67 a
100 42.2247.70 a 46.67+6.67 ab 51.11+7.70 ab
150 24.44+1540b 31.11+10.18 b 37.78+7.70 b
200 2.22+3.85¢ 8.89+10.18 ¢ 13.33+6.67 ¢
E125 0 82.33+16.62 a 89.00+10.15a 89.00+10.15 a
100 22.33£8.08 ab 60.00£17.58 b 82.33+4.04 a
150 11.334£7.51 be 46.67£6.51 b 80.00+0.00 a
200 2.33+4.04 ¢ 6.67+6.51 ¢ 40.00+7.00 b
w62 0 73.33£17.64 a 82.22+10.18 a 82.22+10.18 a
100 57.78+16.78 a 71.11+3.85 ab 71.1143.85a
150 51.1143.85a 55.56£16.78 b 68.89+7.69 a
200 4444385 b 13.33+6.67 ¢ 22.22+10.18 b
< [Rl—FORL A R ER ) 7 5808 JE AN 7] /NS S B R ORAE 0.05 /KPR R . TR

Note: The same lowercase letters after the same column of the same index and material indicate significant difference at 0.05 level. The same below.
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Table 3 Effects of different concentrations of NaCl on relative germination rate, germination potential and germination
index of watermelon seeds

ek . ¢(NaCD)/(mmol-L") *EXUL?EE%E o Zi%ﬁ . : Ziﬁ%ﬁ ;
Material Relative germination rate/% Germination potential/% Germination index
A79 0 86.67+6.67 a 22.39+1.11a
100 92.86+7.15 a 55.56+13.88 b 15.00+2.09 b
150 51.59+16.21b 6.67+11.55¢ 5.00+£2.33 ¢
200 4.76+4.12 ¢ 0.00+0.00 ¢ 0.33+0.33 d
B12 0 64.44+19.25 a 9.7242.43 a
100 70.73+15.23 a 17.78+13.88 b 4.56+1.23 b
150 21.95+£14.63 b 0.00+0.00 b 1.00+0.67 ¢
200 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
B24 0 95.56+3.85 a 33.72+0.84 a
100 100.00+0.00 a 91.11+3.85a 29.06+3.71 b
150 95.40+3.99 a 60.00+11.55b 15.33£1.96 ¢
200 11.59+£3.88 b 0.00+0.00 ¢ 0.55+0.19d
B56 0 40.00£6.67 a 6.67+0.44 a
100 42.42+13.89 a 4.44+3.85b 2.06+0.92 b
150 6.06+£5.25b 0.00+0.00 b 0.2240.19 ¢
200 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
Cs5 0 8.89+7.70 a 6.11+1.35a
100 38.33+12.58 a 2.22+3.85 ab 1.83+0.44 b
150 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
200 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
C21 0 64.67+4.04 a 10.61+0.68 a
100 84.67+5.69 a 33.33+6.51 b 5.7240.92 b
150 29.33+4.04 b 0.00+0.00 ¢ 1.2840.25 ¢
200 0.00+0.00 ¢ 0.00+0.00 ¢ 0.00+0.00 d
C84 0 68.89+3.85 a 11.05+£0.63 a
100 73.68+16.43 a 28.89+3.85b 5.28+0.82 b
150 31.58+7.89 b 6.67+0.00 ¢ 1.83+0.34 ¢
200 0.00+0.00 ¢ 0.00+0.00 d 0.00+0.00 d
D12 0 60.00+7.00 a 9.39+0.82 a
100 81.33+16.44 a 22.33+4.04 b 5.11+0.79 b
150 62.00+24.98 b 2.33+4.04 ¢ 2.50+0.93 ¢
200 6.00+5.29 ¢ 0.00+0.00 ¢ 0.2240.19d
D47 0 28.89+10.18 a 8.11£1.78 a
100 51.26+13.48 a 4.44+3.85b 2.94+0.86 b
150 5.81£5.04 b 0.00+0.00 b 0.33+0.33 ¢
200 0.00+0.00 b 0.00+0.00 b 0.00+0.00 ¢
E62 0 57.58+3.85a 15.67+1.59 a
100 69.55+5.69 a 42.22+7.70 a 11.3942.84 b
150 51.26+6.53 b 24.44+1540 b 6.44+2.46 ¢
200 18.53+9.55 ¢ 2.22+385¢ 1.28+1.11d
E125 0 82.33+16.62 a 10.61+1.77 a
100 100.00+0.00 a 22.33+8.08 ab 5.78+0.39 b
150 93.00+6.56 a 11.3347.51 be 4.83+0.58 b
200 45.00+6.25 b 2.33+4.04 ¢ 2.17+0.44 ¢
W62 0 73.33+17.64 a 11.61+2.68 a
100 86.49+4.68 a 57.78+16.78 a 8.89+1.25 ab
150 83.7849.36 a 51.11£3.85a 7.28+1.34b
200 27.03+£12.39 b 4.44+3.85b 1.44+0.75 ¢

- 66 -



%74 TR, A I T R TR 5 i X BT B FT

B, R BRI 4% 7. SR 150 mmol - L' F4 FEERE NaCl T MMF K S5 HIE A0

NaCl Ab# E ,A79 F1 E125 E(J 75\% i%“ . Ziﬁ;}ﬁﬁﬁ\ j‘:y'lj Table 4 Effects of diff(.erent. concentrations of NaCl on
N 6.77%-5.00 F1 11.33% - 4.83, B 545 T Hodth 2 seed bud length and vigor 12dex of watermelon seeds
YD, BB R BB R R . AN, R covaCn e gy
E62 Ziﬁ%yﬂ 57.58%, HH\E'IA{EEH: U\J: 4 %EF'?M'*«]—JBI% Material (mmol-L™") om Vital index
22 3F 150 mmol - L' NaCl &b # j5 , R FH TE T AT9 0 26040352  58.48+10.43a
57.55% A% T A79.E125 25 K40 bk F Wi igg ﬁigzj Zb 3222322 b
B £ W i S MR R . 28 200 mmol - L' NaCl &b o Cletott 000t
RIS, B AR R ZFEAIILE 5% LR, U B A AR B12 0 0.94£0.15 a 9.08£1.99 a
BT AT k. H,B12.B56.C5.C21, 100 0.8040.16 3754153 b
C84.D47 £ 200 mmol - L' NaCl 4k J 5 K 2F 34 5 K 130 046027h 0412037 ¢
RN 0, BB SR RH T 26 P e 2 e e
2.3 A[EIKE NaCl BB fa KM F 2K GEHIEH 100 2.7240.11 a 79.25+13.65 a
A 150 1.39£0.57 b 22.02£11.99 b
ZEK IR MR T AR KRR AR AL ZF [ 200 0.25+022¢ 0.1720.15 ¢
KBTS SRR R R T BT P VPR
NaCl Ab 335 B 1 78 A 510 28 K A J1 58 20 200 0.00£0.00 ¢ 0.00£0.00 b
% 200 mmol-L" NaCl &b¥ 5 ,A79.E125.B24. D12, €5 0 124037 7.86+3.92a
it eefies g Spres b oo o e 1k 100 0.70£0.26 b 1.32£0.74 b
E62.W62 358 — il K 11, 3 2F K ANE J148 5038 K 50 0005000 0.0050.00 b
0. 3eh, 4 200 mmol - L' NaCl &bH 5 , A79 %K o 0000000 00050008
N BENE L BN s N 55% 3 E125 28 100 mmol - L' NaCl ) 0 2.5940.14 a 27454168 2
KT JE , 2F K BEAIG 25.11%, 4 200 mmol - L' NaCl 4t 100 2.2240.42 12.4041.23 b
g, FRABGEA 2 0.77 em (& 1D, P88 L EAS R 150 0.93£0.45b 1.25+082¢
I 200 0.00=0.00 ¢ 0.00=0.00 ¢
N HY V] N[ 2 QX
i Jﬁﬂﬂxtﬁﬁﬁo BIZ\Ii;56/\C5‘\C21I;€84\‘D47 2 o 10s011a 131041454
200 mmolL NaCl QIEE ’ ﬁc‘k%‘lhﬁjjj:ﬂi&y}jj‘j 0 s WU 100 0.56+0.11 b 2.88+0.71 b
U1 BS6 1) 2 K AE 71F8 048 150 mmol - L' NaCl At 150 0.38+0.16 b 0.65£0.16 ¢
S 0.07 em A1 0.02, 2 200 mmol - L' NaCl 4k 200 0.00£0.00c  0.00:0.00¢
U RHRE 0K D, B L bR R e Ay P O prmn e
; o 100 1.30£0.14 b 6.76+1.77 b
], A AT TR A 150 1.02£0.21 ¢ 1.80£1.10 ¢
2.4 AEIRE NaClpBEX F N FRE &L Ei5H 200 0.80:£0.69 ¢ 0.13£0.12 ¢
kA D47 0 1.10+0.58 a 9.29+6.14 a
B — TP AR 2R o Lrowe sty
— A N N 10£0. .04+0.
PR EALTEbR , 7T DAL ER 20 % Fh 1A R R VR ZE A LA 200 0.0040.00 b 0.00£0.00 b
NANE KA RS . 2 s ara, 6T R — 4y E62 0 27450142 42753244
Mok, 35 FE HbE A SR B ) g v, AN T 100 226:041ab  2637£11.25b
PAREXT 5 Bl 38 s W 7 S 80K, 48 100 mmol - L' NaCl 150 1.68+0.20b 11124523 ¢
" N . 200 0.67+0.40 ¢ 0.900.72 ¢
b HhEFERK 0, LN —
lﬁ:)(f)_ﬂifé B12-4]1d -_I:JIEP%;; iif;i (L;i HIL ]ié;?i iz};l ;iir;j E125 0 23120172 2443%328a
mmo 15 BH X S YMEEZ I o 100 1.73+0.51ab  10.08£3.45b
2£ 150 mmol - L' NaCl 42 f5 , A79.B24.D12.E62. 150 1.50£0.35 b 7324237b
E125.W62 [fEhFE 485035/ T 50%, Hoh B24.E125. 200 0.77+0.16 ¢ 1.69+0.61 ¢
W62 48514 4.60%19.33%.16.22%, H4: 200 mmol L W62 0 1.60£032a  18.58:4.29a
N 100 1.36£0.15 a 12.09+1.70 b
NaCl 4 # )5, 51/ F 100%, Hed E125 4 55%, it 150 0975021 b 7064129 ¢
B X U B4 RE X 25 1 A8 i 52 P 5, T At A4 Rl & 200 0.10£0.00 ¢ 0.14+0.08 d
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Fig. 1 The germination of B56 and E125 at 72 h

Fz 5 TERE NaCl 3 KFFEh Ei5 A0S0
Table 5 Effects of different concentrations of NaCl on salt

damage index of watermelon seeds %
Mok ¢(NaCD/(mmol-L")
Material 100 150 200
A79 7.14£7.14 ¢ 48.41£16.21 b 95.24+4.12 a
B12 29.67+8.39 ¢ 78.67£13.05 b 100.00+0.00 a
B24 0.00+0.00 b 4.60+£3.99 b 88.41+3.88 a
B56 57.58+£13.89 b 93.94+£5.25 a 100.00+0.00 a
C5 61.67£12.58 b 100.00+0.00 a 100.00+0.00 a
C21 14.6746.11 ¢ 70.67+4.04 b 100.00+0.00 a
C84 26.08+18.76 ¢ 68.33£9.02 b 100.00+0.00 a
D12 18.67+16.44 bc 38.00+£24.98 b 94.00+5.29 a
D47 48.74+13.48 b 94.19+£5.04 a 100.00+0.00 a
E62 14.91+£6.46 ¢ 37.31£7.22 b 77.22+11.82 a
E125 7.00+£6.56 b 9.33+3.25b 55.00+6.25 a
W62 13.51+4.68 b 16.2249.36 b 72.97£12.39 a

W FATECT R A FVNS FREROR AN AL BLE AL 0.05 K1
SR TE
Note: Different lowercase letters after the same row indicate sig-

nificant differences at 0.05 level among different treatments.

150 mmol - L NaCl Ab# J5 Eh E 5 5 KT 50%, 4
200 mmol - L' NaCl &b 3 Ji5 35115 £ 100% , 15 B HAth
MRLZ SR a K. g8 BRTIA, iR ERR LA
M7, B24 E62.E125 W62 X} £ it J¢ N5/, Bt
EREE I, v] BE A B AL )RR A R, BS6.CS.
D47 S £ JBihE (1) & SRR Tif 2k 6E 7755, T RE A ER
U B A B AR o
2.5 FiErmIE ABEIRER B

PAPE AR 72 h 85 R 3 R IR SF K
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JIHEEAE N Fa br ke s v IR i Eh A2 2, R A Q
T £ 22 50K 6) , MR 25 fE Sk, %%
Fabr B 26 REGHOC . T ERAPRHE 72 h B R VK
FRE K E R RS R T H AR, o 72 h
W R FR N R S HR B 70 F BUE 25 28 8 2 [ A7-1E B
B7S, 2R SR8 s Eh USRI A R
(1 72 h B &R R IR B K R IR B BN T
FA S AL e SRR AR, 22 57 B Goit 225
FIH SPSS 19 X # i 24T 3= Bl 73 7317, $ HL A
TAFH A T35, i8 F A - 545 S s ek e GR
Do VAR JE R EOT O S5 B KA, R SPSS 19,3k
# 6 TELRE NaCl 3 7 IV i 24 R B0 S0

Table 6 Effects of different concentrations of NaCl on
salt tolerance coefficient of watermelon seeds

i £k Z2 %} Salt tolerance coefficient

Rk 72 h Hi R FE KGR K e
Material 72 h Germination Bud " % fa?ﬁl
germination rate  index length Vital index

A79 0.510 0.22 0.46 0.110
B12 0.220 0.11 0.49 0.050
B24 0.950 0.45 0.49 0.230
B56 0.060 0.03 0.08 0.003

Cs 0.000 0.00 0.00 0.000
C21 0.300 0.12 0.36 0.050
C84 0.320 0.17 0.32 0.050
D12 0.600 0.27 0.47 0.090
D47 0.060 0.04 0.09 0.004
E62 0.520 0.41 0.61 0.260
E125 0.900 0.46 0.65 0.300
W62 0.840 0.63 0.61 0.380
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2), fERRBE B 5 B, 4 12 4 Bl B M R 73 A 3
BB 1 RLEATN EhRE SIS, RS a R LR
AR & T UK R, 73 A C5.D47.B56;

51 RERA T #hfe 71 4b T &5 K1, 78 25 W ia 2R
B8R W k2 BIROR 2 J@ T R AR R AR, 2 )
N DI2.A79.C21.C84.B12; 5 III K42 & it &h i
IR, AE S B PR R N B R 2 BRI s A K, 8
T ERAFRE, 4398 W62.E125.E62.B24.

*®7 12GBANMHHNRERBE

Table 7 Subordinative function value of 12 watermelon materials

L 72 h R % KEFRH EaS IR H 11555 I e HUE
Material 72 h germination rate Germination index Bud length Vital index Mean subordinative function value
AT9 0.537 0.349 0.708 0.289 0.471
BI12 0.232 0.175 0.754 0.132 0.323
B24 1.000 0.714 0.754 0.605 0.768
B56 0.063 0.048 0.123 0.008 0.060
C5 0.000 0.000 0.000 0.000 0.000
C21 0.316 0.190 0.554 0.132 0.298
C84 0.337 0.270 0.492 0.132 0.308
D12 0.632 0.429 0.723 0.237 0.505
D47 0.063 0.063 0.138 0.011 0.069
E62 0.547 0.651 0.938 0.684 0.705
E125 0.947 0.730 1.000 0.789 0.867
we62 0.884 1.000 0.938 1.000 0.956
0 5 10 15 20 25
12 Bs6f ; : ' : '
v I
11 D47 .
10 €54
9 C21f— 2
8 C84 §
P 1T
7 Bl2|— :
6 A79 E
5 D12 f
4 B24 .
Lo
3 E62|— :
2 E125 ;
1 Wo2 =
2 FHREBA BT ELRE DR K iR

Fig. 2 Cluster analysis of salt tolerance of watermelon germplasm during germination stage

3 Wik E4iR

T3 SR FA R H ATt S FE A H T E AR
] P, PR KBRS A B S T 0T A g
NaCl K BE3 &, =ik FE Na Al CUAR B AT Al A A
Y2 5 T Re , S BOE TR AR AL, N

M ARHIEYI R AR R T AR RD T8 A 0 #h
TR S PR e AT TR N PR AR P R 1
— N E ERR,

VIR BT i 3 1 8 e AR KR 2 SRR T4
S, 5 A A P R ST 3 45 S POAR B BN
R HA2 21 IR A B BR ] AT BT TR,

.69.
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b5 NaCl ¥ & 390, fili FH e IS AT IS & TS5 o
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FhF 8 R AR bR 22 S BORPS, (b n] WL, P8
i &5 1k % e HA AT AT M. ARHE TGS SRR, Bl
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ERORIY N = BN ISR E i 8 s N N 5
s, B[R PSR 2 5] % T br 22 5 B 5, X 51
N HIRF T 45 I AR — 8, SR, P18 & L b i
SR A A K R RS MR 350 — N O B A IR AR B R
BIV [R] — AR} R 52 Fh 7 A% 5 IR 254 8 FR P B2 7K
I3 B AN S IR 25 SR S, AEAE — 58 1
R 1 22 5, 5 BOCAHIE 72 5 R AR e BUE A
ZEROREE, R, 3% %1 1004150200 mmol - L™ 3
AN NaCl R ERE BT, 25 4t T 48.60.72 h g &
TH LI Ge it 2 AN AR AH AR AR , B TR 3 BT 1 4 T 1
EIE S

Foft o0 % VR AE T SR M VEAN B L1 R} 2 b A 2
MR AT SR A VR o SRR PR B R A IR
iz b S R BT BB R 2] SR Bl vE A
KEE R, AR ZEMPIER L R TS
HEE R R AR FFR L K ANE ST
B S5 A5 H8 A AT AN [R] 7 TH s e 7 IRk 1 R 2 T 1)
fiif 5 1 , AE I L PE N R AR A A . [RI, ZE 35 45
A UL B R TR AR, K SR8 e BRI R 2R ik 45
AN SRR T M AR N 3 2, N
RO A A SR AR, S g RS
REABH G REA T ST AR REAR
(52, B ¥ BAK s AR IR T, RIS 5 ke
FORESRESmIKESRFERZEREARRKER,
B W62 E125.E62 25X AN [F] #h ik & ¥ R BN %
55 (R TR 52 1 5 T B24 JE L A AR AR IR R I
L (TN 52 P, 1T BE SR R TR o AR B T 3 3 e
LB 2 5 o

gE LTI, 2B X 12 4y 76 JICRh 5T A Rk i
K FH S J R BN S A0 ik, o L 23 it #h AR
R S ER A RE K R BB KL, B R I Eh g
B BIF 5 A 6 B PO B S pE A R R Rl . 2R
M, AR & — AN O & 4% 1) AR B e R 72, 52
B S 85 55 22 TR R 5], AN ] AR A B Box 6 i
UK FE IR AR 84— 8. Ik, A 7 S I iUk ix s
FAREFH F-1if 25 & P, J5 8200 75 B0 07 ik 2 28 J i 3
AR A b0 AT v A 2 sk SR #h M 4 e .

s 51 R P RAN T I R R R F R R
TRECARK E TR EE TR bR N, BhEIREUR 2 .
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