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Abstract: Under the natural high temperature environment in summer of Xinjiang, taking the barren
stalk, ear seed setting rate and relative seed setting rate as the main evaluation indexes, we coupled with

the yield and main agronomic traits, to identify and evaluate the heat tolerance of 26 maize inbred lines for
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2 consecutive years. Combined with the local high temperature and dry climate characteristics, we estab-
lished a set of heat tolerance identification and evaluation system, which is helpful for heat tolerance im-
provement and breeding new varieties of maize in China. The results showed that: (1) there were great
differences in the empty stem rate, ear setting rate, relative seed setting rate and heat tolerance of different
maize genotypes. Among them, GW5F, GW4F, GW7F and PH6WC had the strongest heat tolerance.
Under high temperature stress, the empty stem rate was the lowest, and the ear seed setting rate and rela-
tive seed setting rate were the highest; Secondly, 8 inbred lines such as PHBA6 and Xinzi 351 had better
yield and comprehensive performance under high temperature stress. Other inbred lines were sensitive to
high temperature. (2) High temperature stress led to a serious decline in maize ear traits. Ear weight,
rows per ear and grains per row were most seriously affected. (3) The correlation between yield and main
agronomic traits was quite different between years or materials, and the correlation between ear weight
and yield was the highest. (4) Taking the relative seed setting rate as the main assessment criteria, the
tested materials can be divided into two categories by hierarchical clustering. GW5F, PH6WC and GW4M
were clustered into the first group. The second group contains three subgroups; Six inbred lines such as Ji
63 and Mol7 were clustered into the first subgroup; 6 inbred lines such as PHBA6 and LH82 were clus-
tered into the second subgroup; 11 inbred lines such as Zheng 58 and Xinnongyu 6390M were clustered in-
to the third subgroup. In summary, four inbred lines with extremely high temperature tolerance were
identified, which can be used for basic research and genetic improvement of maize heat tolerance. 8 inbred
lines with strong heat tolerance were mostly local inbred lines in Xinjiang, which have a wide genetic ba-
sis, adapt to the local high temperature, and were excellent heat-resistant breeding materials.

Key words: maize; inbred lines; natural high temperature; flowering period; heat resistance
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Table 1 Name and source of maize inbred lines

in the experiment

£ FK Name

K JE Source

LH82 F [ America
GWI1F 8% Germany
GWI1M 1# % Germany
GW2M 15[ Germany

B E 351 Xinzi 351

1 [E Hr §% Xinjiang China

L5 4] -
'ii“lyﬂ B E 110F Xinyu 110F 1 [E## Xinjiang China
maturity < : .
group GW3F % E America
GW4M 18 % Germany
GW5F 8% Germany
PHBAG6 2 [E America
W 63 Ji 63 1[5 % #k Jilin China
A 3113 Xinzi 3113 o1 [E 47 % Xinjiang China
GW6F % [ America
GW7F FE America
Bk £ 6390F S s o,
Xinnongyu6390F I [ Bt Xinjiang China
B E 6390M e .
Xinnongyu6390M 11 B gk Xinjiang China
GWSF {8 [# Germany
W 224 B73 FE America
Late : ;
maturity Mol7 2% [E America
group PH6WC % America

HE 6423 Xinzi6423
(PHACV/E 7-2)-2

(PH4CV/E 7-2)-1

B 7-2 Chang7-2

¥ 58 Zheng58

B E 47M Xinyud7M

[ 78 Xinjiang China
HE 8 Xinjiang China
[ 7 #8 Xinjiang China
1 [ i {5 Henan China
HiE 7 B Henan China

A [ 357 #8 Xinjiang China

7.8 AR 25,7 °C 44 #id 35 “C & i 20
d DL b, AR R e 18 47. 8 C L ekl —41. 5
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Fig. 1 Distribution diagram of high, low temperature and
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Urumgqi in July 2019 Cup) and 2020 (down)
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Table 2 Statistical table of empty stem ratio and seed setting rate of maize inbred lines in the test
(g ES SRS, 5% AR &5 52 %
i) SRS Empty stem rate/ % Panicle setting rate/ % Relative seed setting rate/ %
Ripe stage Inbred line
2019 2020 2019 2020 2019 2020
GW4iM 21.99+1.78H 28.75+1.06E 47.70%+0. 33C 46.20+3. 08A 37.22=+1.06C 32.92+3.80A
GW5F 15.4040.50] 41.25+3.57CDE 59.31+0.85A 27.80+2.30A 50.18+0.89A 28.08+1.75B
PHBAG6 29.33+0.61E 53.75+1. 14BCD 42.77+0.18D 22.20+2.65B 30.22+0. 38DE 19.5240.59C
HrE 351 28.49+0.43E 46.25+3.48CD 40.21+£1. 64E 31.30£1.47C 28.76+1.25E 16.8241. 48CD
GWI1F 26.83+0.68F 45,008, 45CD 43.29+0.86D 28.70+2.04C 31.68=+0.70D 15.7941. 33D
g LH82 38.55+0.61D 45.80+5.71CD 26.28+0.87F 29.00=£1.68C 16.15+0.52F 15.7240. 55D
mlitalﬁ}i]ty A 3113 41.444+0.78C 56.75+3.71BC 22.69+0.71G 25.10£3.02C 13.2940.54G 10. 864 1. 08E
GW3F 17.2940. 851 40.00+0. 90DE 49.68+1.18B 15.3040. 66GF 41.08+0.75B 9.18+0.95EF
GWIM 24.80+1.19G 56.25+6. 69BCD 48.49+0.96BC 18.50£0. 99GF 36.46+0.83C 8.09+0.61EF
GW2M 47.80+0. 82B 68.75+2.98B 19.39+1.06H 23.00+1.40DE 10.1140.47H 7.1940.17F
HrE 110F 38.38+0.31D 67.50+4.95B 21.51£0.49G 21.00+£2.01EF 13.2640. 33G 6.8341.48F
7 63 65.0240.58A 91.25+9.22A 15.35%+0. 161 5.30+0.59H 5.3740.041 0.46+0.06G
PH6WC 17.3040. 22] 18.2540. 62F 54.29+0.82C 37.40=£6.15A 44,89+0.67C 30.57+2.45A
GW7F 13.3940.39L 51.25+1.58D 62.39+0.84A 28.30+£1.07BC 54.03+0.65A 13.8040.46B
HrE 47TM 19.2740. 581 45.00+4. 25E 51.76£1.00D 24.80+1.07BCD  41.784+0.63E 13.6440.82B
(PHACV/ & 7-2)-1 28.66+0.59F 45,87+ 1. 54E 39.22+0.57H 22.30+1.58CDE  27.9740.18H 12.074+1.59BC
Bk L 6390M 14.5740. 71K 42.50=£1. 36E 50.19+0. 90E 19.20£0. 73EFG ~ 42.87+£0. 43D 11.0441. 14C
58 46.297+0. 44D 63.75+1.86C 21.28+0.70K 29.20+2.70B 11.4340. 28K 10.5941.50CD
5 24 GW6F 13.594+0. 26KL  62.50+3.41C 61.37+0.77B 23.50+1.42CDE  53.0340.53B 8.8140.61DE
melllta\;reity Bk E 6390F 23.48+0.52H 52.14+2.27D 48.29+0. 85F 17.6040.96FGH 36.95+0.47F 8.42+0. 34E
(PH4C/ 8 7-2)-2 36.41+0.27E 62.50+1.52C 25.08+0.83] 22.10£3.49DEF  15.9540.47] 8.29+0.96E
GWSF 25.67+0.62G 78.75+4.21B 44.88+0.63G 16.504+1.47GHI  33.36£0.56G 3.514+0.41F
g 7-2 54,63+1.55B 77.50+1. 248 15.2340. 85L 13.9040. 65HI 6.9040. 241 3.1340. 38F
B A 6423 35.37+0.32E 78.92+3.78B 26.93+0.501 13.3040. 73HI 17.40=£0. 271 2.80+0. 36F
MO17 49, 284+0. 34C 77.50+3.23B 14.2740.05M 12.1040. 941 7.2440.06L 2.72+0. 40F
B73 74.47+1.06A 86.25+4.21A 11.3640. 80N 13.2040. 59HI 2.8940.08M 1.82£0.13F

TE < [ 3 AR R0 AR R R B 52 B KR M RHALAE 0. 01 K SP A 7E M2 5 T

Note: The different capital letters within same column indicate significant difference among materials at 0. 01 level; the same as below

‘LH827 4§ 5 iy H 3¢ & AJ Bk & Ky T ey i A 5
‘GWSE’,*GW4M’  *GW3F’ Al 8 i & 4 W it 1w 1
P, dome 2l MR SBT3, BT A 64237,
‘MO17° B 7-27 B 587, “(PH4CV/8 7-2)-2”
&6 iy B 22 &R AT BN E R R O T BB,
‘GWSF’, “(PHACV/E 7-2)-17, “# &K £ 6390F
SEHE ATMY CCETR E 6390M7 % 5 5 A 38 A& AE
Sy it v AR L M PHEWC , *GW6E’ ,*GW7F’ f]
TAE A AR T g 30 o 5

2.2 FEBESEMEMNEXBLEZEFNTERH
AR EN: A

2.2.1 MR8 HiRBESECEKAZLREN
16 1 T ™ i Bt AN B UM TR i I

NG L S e B B . T 25 A A R R (R
3) ANV AR AN R A A )7 ok 2 S 4 K B A b 3
IR A 550 R B AR A 3K 31 8 25 KSR, U B R [ 3
AL R OK [ 22 R R BB R 22 5. LA W
AR PR (R O W, BBCE K B RAF RN
XA 34 T 0. 26 ~2. 02 kg(2019) A1 0. 11~
1. 05 kg(2020) 2 [8] , 7N X 7= 5 P (ECHE A = 457 A MR IR
& GWS5F.GW4M #l GWI1F, ¥y E A 38 &, H ¥
ko= 5 A A s R ZE S BB A 351, LHS2,
GWIM.GW3F.PHBAG6 % [ 32 & /N IX 77 & 2 1] 2%
SR T B 5Ok R S AL N X PR R A
Frs B E 31138 E 110F. 3% 63.GW2M % 4 {3 A
ACF ) 25 5N W3 T R R RL 5 S MR g 2 L
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WAL, TR A 58 RN B T
0.20~2.52 kg(2019) Fll 0. 02~0. 67 kg(2020) Z
(] /N DX 7 it 349 (B HE BT A 19 AR IR &2 PHEWC Al
GWGEF . it #4 P 55 5k, FF AL 25 S M 3485 9 £ 47M,
(PHACV/B 7-2)-1 84K & 6390M KR 58 Z [a] /= i
25 5 AN I 2 LT PAPE Rk A SE PR R L 7 i KOF
B sMol7, B 7-2.B73 . GWSF . # H 6423 %5 5 )y
H 2R 7 22 A A 10 3, T JA Pk 5 67 45 55 P 5%
2 KA.

2.2.2 FEMREE WEIKEEE R G HORERY,
e B AE FREAIG T RO H A R AR A B AT
BOATRECC R E GRS ECARR
(ST oY S ERS N EIE A T N N I B e RN S WA
DX i SRR A SR 5 i 22 R A A A, I
H, BLOb B GWSF 5 GW3F.GW4M,GWI1M,
GWI1F 5 PHBAG6.# H 3113 5 GW2M,LHS82. #r
£ 110F 57 63 B/ X 7 5t 22 5 48 1 3 5 6 20k
B GW7F 5 GW6F . #i & £ 6390M, PH6WC 5
BrE 4TML BT R E 6390F .GWSF, (PH4CV/ 5 7-2)-
1 5% H 6423, (PHACV/E 7-2)-2,#8 58 5 B73. &
7-2.Mol7 W/hX i Z WA R E, m& H LR
R ML REA TR TR B L R R AR AR R AR
ZHRIRRABE R 2ZHF, HAKEKR GWS5F §
GW4F,GW2F 57 63,GWIF 5§ £ 110F X [ 2%
FARREI, KK A5 R 2 7 BR300 8.
Ul WIAE 8 R DL b RE 2 ] A 25 8 KL
[y G i B (EN = ST O 7 N T B S N S R
SREBERTRL G5 52 PR AR K™ A B e 22 R

2.3 BEMETEXRZETERZHERERNR

AT ARV ARGy AN R B ROk B S8 R EER 2 E
ARFBIIAE A 7 R R K., RAM B Z
MR ZE R BN T 9. 99% ~63. 74% (2019) .
4.95% ~48. 44 % (2020) Z [8] , B 24 R AR 25 PR A
SRS T 10.07%~69.01%(2019).8.01%
~51.02%(2020) Z i), FHorr, SRR TR R4 R H Al
SR 3 MR 22 5 T e 1k AR AR I R R, AR S
B 30% LA L ATk g R A AT R E
R R MRS E R Z B R RN T 109
~ 30 V6 2Z [H] 5 FFAL % 7K Sk A2 v i 0 36 5 e A /)N, FLAR
FRBUNT 10% . J3 40 LR PR B J5 22 53 i Al
IBNE R =S S N E R R S E B /=N -3 )
B TR AR AT B AT R R B R
FRER A 9 AR bR 22 T 3 I8 B 2 KT SRR A
FERL S K it 22 Ak 8] B K,

2.3.2 FEREZMR.EIHRRm2HEXE X
ARV 38 3R AR LR R A IR R AR
DUSE PR CRPE LNV I S A=
FREPE R B ™ e PR 2 3 bk B R A OG5 R
IR S B 3 BRORE DG, G b bR v R R B K
A BB = (e 0.9737 F10.99377 ), 1M
R v R 8 5 LA R B e R DR R AL B
Y1, 1 T ol 30 Bk s RREASE 5 A 14 sz 2R T
JoT 3 i AN B B A7 BHL, e 24 3 B K KRR R B
] EF, F 2 et B i 2 W OB O R DG Y
PR R A 6 A, A DG PE K /IMER IR O R
(0.993" ) >FATH (0. 989" ) > FEK (0. 967" ) >
SRBEA (0. 96377 ) > kL H (0. 95277 ) > 17 kL 4K
(0.873" ), RARK G (—0. 9417 ) B B ¥

2.3.1 FEREUWRTML HESTR, ARSE AHOC ; W 2 b kL 5 o Al 3 SR 2 IE A DG Y
x£3 ARAEHAARPEXREBLZEFNTEFENSTE
Table 3 Analysis of variance of yield difference of maize inbred lines in different years and ripening stages
£ KSR VI a0 F 1t 185 % (1 F I 96
Ripe period Source of variation SS MS F value P-value F crit

A Year 7.689 7 1 7.689 7 112.994 3 3.3E-14"" 4.042 7

g o Materials 9,094 3 11 0.826 8 12.148 5 1.82E-10"" 1.994 6

Farly maturity e g0 bht Year X Materials 1.490 3 11 0.135 5 1.990 9 0. 050459 1.994 6
2% Error 3.266 6 48 0.068 1

Ay Year 12.846 7 1 12.846 7 96.593 4 8. 54E-14"" 4,013 0

- #E Materials 14.220 6 13 1.093 9 8.224 9 6. 48E-09 " 1.899 3

Late maturity e g o bHBE Year X Materials 8.481 4 13 0.652 4 1.905 5 1. 22E-05" 1.899 3
%2 Error 7.447 9 56 0.133 0

e oo« FoRIBF 0,01 W W FEAKF; » FRiEFH 0.05 BFHKF

Note: * * means 0. 01 significant level; * indicates a 0. 05 significant level
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Table 5 Comparison of the differences of major agronomic traits of maize inbred lines

ixﬁ;ﬁ FEIR I Mean BREBCV/% F {8 F value
stgz Trait 2019 2020 2019 2020 2019 2020
FR 5 Plant height/cm 171. 81%4. 00 159. 3817, 48 12.19 10. 97 12.00"" 11.03""
T Ear height/cm 60. 04+0. 90 49, 88+11.03 19. 54 22.11 41.897" 27.647
T Ear length/cm 12.71+0. 16 11.4241.61 14.59 14.10 35,27 21.00""
A Ear diameter/mm 37.194+0. 42 32.07+4.29 9.57 13.38 15.35"" 94.98""
" 754k Bald tip long/cm 0.3340.03 1.1840.57 63.74 48. 44 65.90"" 6.291""
I?;:ly FEATH Rows per ear 13.58+0.19 12.65+2. 35 9.21 18.57 11,447 61.43"
matarty 1K %L Grains per row 22.0141.57 18.8443. 27 19. 45 17. 36 6.24 7" 3.532°
A E Ear weight/kg 1.5740. 28 0.82+0. 38 37.16 46. 34 4,74 77.85""
EORLH 100-grain weight/g 27.7340.46 24,9744, 27 17.50 17.10 53.60"" 38.47"
FLH Grain weight/kg 1.2040.18 0.54+0.28 43.43 51.53 5.45"" 50.24""
7k B Water content/ % 13.7341.09 11.7140.58 9.99 4.95 8.39" 4.576"
¥ Plant height/cm 187.7041.70 158. 60424, 83 21.39 15. 66 90.76"" 24,53
A7 5 Ear height/cm 61.5140. 94 51. 46412, 31 21.19 23.92 34,02 65.61"
4 Ear length/cm 12.78+0. 40 10.83+1.98 17. 41 18. 28 17.877" 8.449™
B Ear diameter/mm 40.81+12.73 26.58=+5. 26 13.13 19.79 5.70"" 4,977
" 754k Bald tip long/cm 1. 4640. 04 1.6440.72 73.19 43.99 94.01" 10.33™
l:I]j‘?:ﬂ!‘ie AT 8 Rows per ear 13.66+0.49 12.04+1.43 11.13 11. 88 8.27" 15.52°
ity TR 4L Grains per row 23.40+1. 38 17.0443. 86 21.71 22.66 11.66"" 39.67"
WA E Grain weight/kg 1.4640. 28 0.49+0. 25 62. 65 51.02 7.017" 20.85""
54 100-grain weight/g 27.6740. 14 25.06=+5.13 19. 16 20. 47 34,05 58.96 "
FLE Grain weight/kg 1.09+0. 27 0.3140.18 69.01 58. 06 6.46"" 18.86""
& /K& Water content/ % 13.0340. 25 12.4841.00 10.07 8.01 3.86" 8.285"

Heox o FRIEF 0,01 W EKF; *» £RIER 0,05 BFKF

Note: * * means reaching 0. 01 significant level; * indicates reaching 0. 05 significant level

6 SEPEXLETEREBXRZIERZHREXRHY

Table 6 Correlation coefficients among main agronomic traits and yield of maize inbred lines under high temperature stress

LB N R i R AL K FERK AL HATH (REIE RME R oK

Lorre.la.tlon Cell yield I’l.ant ]:.ar Ear Bald tip ) Ear Spike Kernels (xr_am IOOf.gram Water

coefficient height height length long diameter rows per row weight weight content
/INIX 7 g Cell yield 1 0.961"" 0.967"" 0.967""  —0.941""  0.963"" 0.989"" 0.873" 0.993"" 0.952"" 0.962""
Bk Plant height 0.905" 1 0.900" 0.874"  —0.858" 0.890" 0.916 " 0.730 0.967 " 0.834" 0.939""
FEAL 5 Ear height 0.9447"  0.9817" 1 0.993™"  —0.996""  0.9907"  0.986 " 0.818" 0.930"" 0.9727°  0.862"
K Ear length 0.9777°  0.9737" 0.9847" 1 —0.991""  0.9957" 0.992"" 0.874" 0.933"" 0.992"" 0.875"
FER K Bald tip long —0.825° —0.987"" —0.944"" —0.924"" 1 —0.997"" —0.972"" —0.803  —0.895" —0.971"" —0.818"
HML Ear diameter 0.900" 0.668 0.716 0.809 —0.553 1 0.985"" 0.822" 0.925"" 0.975"" 0.856"
BT Spike rows 0.9877"  0.884" 0.948"" 0.960""  —0.800 0.862" 1 0.894" 0.969"" 0.985""  0.9277"
AT KL Kernels per row 0.983°°  0.938°" 0.9827" 0.984°" —0.873" 0.815" 0.9917" 1 0.880" 0.9217" 0.897"
FHE Ear weight 0.997°°  0.9327" 0.966"" 0.989"" —0.862" 0.868" 0.988"" 0.993™" 1 0.923"" 0.987""
WL 100-grain weight 0,857 " 0.962"" 0.978"" 0.928""  —0.949""  0.561 0.879" 0.931""  0.893" 1 0.877"
% K it Water content 0. 606 0.754 0.779 0. 690 —0.768 0.213 0.656 0.712 0.650 0.851" 1

TE R AN AR O R B 2R AR O v e S AR R A G R A

Note: The upper right corner is the material correlation coefficients of the early maturation group, and the lower left corner is the material correlation coeffi-

cients of the middle and late maturation group
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Fig 2 Hierarchical clustering analysis of heat resistance of maize inbred lines with different genotypes

PR R A 6 A, I AH G R /IMK K O 2R B
# (0. 9977 ) > B AT B (0. 98777 ) > 47 KL Hk
(0.983"" ) >FFEK (0. 977" ) > FHHL (0. 900" )
>ERLE (0. 857 ), H kR & UK & (0. 606) 57
HAHRHEA R, RRK 78 (—0.825" ) B F M
G K 5 BUE (0. 9897 ), BE 5 B AT 8K
(0.988"" ) AT H 5 M (0. 9857 ) HH & R B A ik
B IR A PEAR B C R BN YT, W UL, i 38
SR8 B 5 ) R OK SRR REA TR AT R SRR R
SR A YW E S TR e S R N
A KR F R R B, e 2838 BOFF R 7™ 1 K
BEAG, JF DA BR TR | BEAT 50 A7 R0 800 228 fb X £ oK ™
b ATk N
2.4 BREKBLZMAERELSN

H RIEF G X S0 F ok A 28 R AH X 45
SCRGATZ B R R 2 BR .26 4y AR A]
Ay RWE R, Hitph GW5F,PH6WC,GW4M % 3 {3
kEHBESMYEK AL RERG T KB, Hist e H 5
FEIFRETRZ P 5 A E R IR
T 7 e A e R ) R PH6WC 2 oy [ o A 7 AR ¢
NI DAL L AR L a5 e S ol e
335 MRRA, g A Puaith e, HA AR AR
oo I RRE . Horb 5 1 RHE SR oy 1 3 AS/NBY T
.3 63.Mol7.8 7-2 % 6 ik HEAMYE AL R
M EARIEFT N H L RRE NS 1 HE; PHBAG,
LH82 B H 351 % 6 {0 B AMro#h 51 3 Fp i A3 48 &
LT AR R NS 2 W B 58 HKRE
6390M . B F 3113 4§ 11 {53 ¥ ¢ & FHr 8 A 2K = i
WEEEWAZRENE 3 WHE, XPMREGRY
2R TG SR M h SR S LR A S AT Y

45 R AR ELEIE B L S et AN ] 2 TR R T OK Fof i
B 22 T s B 11 22 5

5 it Sifi

SRR B R R R R T A
R ERE C MY A K FE Y AR R
¢ e ) TR RE A BT K B 7 (ELY R R A —
W) 2 %k 7 i B AS R R L S T8
i 7R 2019 F1 2020 % 22 W AF , 78 K TF AL 528 If
IE G B RE SRR R PR A 35 °C DA B 1Y R IR
L HF 20204E 7 H 17—27 H, 8 KRFFiELL 8 d
() e R I FE 40 °C DAL, 0 1) 0 Ve AT 9 WY 1Y 5 I, 58
Rt I g R = ) S TSI <3 S A= S S
JE RS A )RR E Pk A, iR B8 B R T AL B
A B0 B R A B T A i 8 LA

FORFFAEHE B m R, S5 REHBEREE S
WOBEIR Tk A RIEH AR R &R B Tk
POWE R A SE 8 PR, TR L
BH , JF A6 520 A0 I o T s A R, R T R
XL 501 S i 7 R, 5 R R S bR R 4 5 R
REAR . EL oA Al ) A7 76 22 57 . B i e R W1, T
BTSN S A IS 5P NI YA S YA 1P ¥ YA @i (1] 2 16
ot O BE A e e ) A A v R R, AR5
S5 SLF T, R 30 B I T K A SRR 4 S R A
XiF 45 S0 R i ROK o A R 4 BURL R T R AIL
L P ] 2 5 B 3 . R IR S S TR AR oK A
ZEF 7 7 A R A2 B A s ), L h R
& OEATECA TR 32 5 R K, X5 AT A5 4
R, WA, EF N LR T RS T AR
o AR R AT S RV A 5 5 1 b 7 I
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RER L B R A R I . TR, 78 K AR 3R 88 4k 1
T AT TR PP s G L A A RS
e Iy FAE T W R 2R G E HAEIE 2 R
ZAEZ S m A R KL .

AT A R 4 A 2 B 8 58 N M 5K 0 T A
(9 AR ERBE A O L K A APE 2 e AR
U E B GW5F . GWAF .GW7F . PH6WC % 4 {5y
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SR R Tz 0] T R KT R R A A O R a8 A
R . [T, R LA R M BT £ ATMLB A 351
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