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WE: [HIMGE R R Saccharum officinarum L 3%5% B BRRH K7, FRITARHE 2 4F T 55 A0 A= B 3
RV 7 ARG IR 4 2 AL, S SR JRE 0 R o 5 0 U0 07 325 R A ol R AR R AR . [TV 10A 6 AN SR E R R4l i i,
SR PN ARG I R 5% 00 7 v 0] AT AR Bl e, 00 % SR v B0 AE %) HEL 528 (REC)S I 8% (MDA)- 1V
B (SS). Il EER E (SP) AR (Pro) & & LA ALY BLEE (SOD). i E 4l (POD). it AL (CAT) Fl
PR MRS E A (APX) VW VERIASAE . LR BEZHT i v & TR AR (0 0 38 R BV N S s€ PE R bR, R AH G
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Pro & it fifi & (IR 18 ) ) PR 2B A T R 8271 51, MDA & i LA & POD. SOD. CAT Fl APX G5 i 5 Mk . KB
BREURLE A TN S AR, 6 MR RS AP R B TRy R 157 > HRibdr’ o RTIEE R >

CAERE > NIEE26057 > R o (R 1RERBUEFE, WEH, 0TENREPER S — M E
BT o 7 TR SR TR ol St ] R SRR L 38 B B8 T A TR, SR E IS MM S ) B I 3845 DR 300R0 2R BRARAE A 5K,
W5 SN FIRERR R B VAL
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Physiological response and cold resistance evaluation of seedlings of
different chewing cane cultivars to low temperature

CHEN Minghui', CHENG Shiping', ZHANG Zhilu', ZHANG Baoqing’
(1 Key Laboratory of Ecological Restoration in Hilly Area, Pingdingshan University, Pingdingshan 467000, China;
2 Guangxi Key Laboratory of Sugarcane Genetic Improvement/Sugarcane Research Center, Chinese Academy of
Agricultural Sciences/Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences/Key Laboratory of

Sugarcane Biotechnology and Genetic Improvement (Guangxi), Ministry of Agriculture, Nanning 530007, China)

Abstract: [Objective]l Low temperature is the main limiting factor affecting cultivation of chewing cane
(Saccharum officinarum L.) in north China. To investigate the physiological mechanisms of low temperature
adaptation and physiological responses of chewing cane cultivars under low temperature stress, and provide a
theoretical basis for chewing cane cold resistance germplasm screening and breed improvement. [Method] Six
chewing cane cultivars seedlings were used as test materials to determinate the effect of low temperature stress
on the seedlings using the indexes such as relative conductivity(REC), malondialdehyde (MDA), soluble sugar
(SS), soluble protein (SP) and proline (Pro) contents and superoxide dismutase (SOD), peroxidase (POD),
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catalase (CAT) and ascorbate peroxidase(APX) activities in artificial simulation low temperature environment.
Taking cold resistant coefficient of each physiological index of chewing cane leaves as the index to measure
cold resistance capacity, and cold resistance of chewing cane cultivars were comprehensively evaluated using
correlation analysis, principal component analysis and membership function analysis based on cold resistant
coefficients of these indexes. Evaluations of cold tolerance of six chewing cane cultivars seedlings were made
through fuzzy membership function analysis. [Result] With the extension of low temperature stress time, the
REC, SS, SP and Pro contents of six chewing cane cultivar seedling leaves kept the overall rising trend, and the
MDA content, the activities of SOD, POD, CAT and APX showed the trend of increasing at first and
then decreasing. The cold tolerance order of comprehensive evaluation was ‘Guiguozhel’>‘Badila’=
‘Minyinhuangpiguozhe’>‘Baiyuguozhe’>‘Chuanzhe26’>‘Longheiguozhe’. [ Conclusion] Membership function
analysis is simple and accurate, which can be used as an effective method to identify cold hardiness of chewing
cane. The adaptabilities of different chewing cane cultivars to long lasting low temperature are different. The

cold resistance of chewing cane is not only related to its own genetic factors and physiological characteristics,

but also closely related to the external environmental factors.

Key words: chewing cane; cold resistance; physiological index; comprehensive evaluation

W Saccharum officinarum L& #ii AT Hb
X s HE L BAEY 2 —M o TR B Fhor 5 Iy s &
A, FREYEHET, FEFX )R TP, i R A
A X . LR, B R bR I 22 Rk
T GR35 AR I ek 5, R R X R AR A6 ES,
ey K& AL RS (L REARD . FEIE % R e
(YT SR A 222 S LK, AT S SR A 5 22 1) ot b T R
LG 5 S5 S A, R PR AR IR SRR 5
Fop A A = ) E BRI PR 2R 2 —, DRI, A AT SRR Y
PUIEME, 1% H PUIE aFh RN SRR R R AL 5] R A
TR R DB ) R o AE & ol A 53 0 v, IR AR A 1)
S U AR W, EAERIRE DA T, AR A A=
VIR W BT v, A B EE 1 3 R, T
AL A R RS R SRR SRR E R TR AR R, R
Pl Y FEE PR AV, B
ARSI AR S DU B Fa b, SR8 R 2L
VAL H T I R B 2R G VPN TR

T H R R SE PR B 58 77 107, Ji A ORE B R ) T € 44
WHAREZ o LB SR, AN [EH RE G 2 A
TN E IS, o AR S R T, T SE MR TR I
ai A AT VA PR RE S B v HOE IR R K . A SE T
FOE, RS2 B M f5 A R R A R
AN [E] A BUR A S R M AR ROK 22 57 o N S5 TR 2=
RINFEH ORI, H A2 B R AGR M a G, A
[F) TS S8 A ) it B AR R b A PR S B3 B8 BT
BRI S B E R, ARE
JEE T SEPE R T AT RS FUdkiE « AW FLIE AR
J77ES AR DU A R4 FE AR/ 6 MR

http://xuebao.scau.edu.cn

BE A AR IR A R RN TR IR A 5L 1 7
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R A AACTR R, BIFTEAS R R b Ao (e o
i A B N, I HL P IEMEREAT SR VR GG
PURENE SR A St M, D SR EEHTIEE by 91 A SRS X
R SR AL HAR AR -

1 MRI57EE

1.1 ##
RIET 2016 F 4 HAEFIIL 22 BEAK L BBk X
B E S ST AR A RS RN R

RIE 157 o ot o CHESIEBCORIET . Rk
MORREET L CEEAET A IR 26 57 . Hr,

CRESRBE 15 R kb )T AR R B
HEEO TR, RS EIRE « CARRE
AR AR dAR A AR O R B H R AR

P, IR 26 57 @I A Y TRERT 5 B
PR,

1.2 7%

1.2.1  XIERE K 6 AR SRR R 2R 2R )

it B b B i R VD A b B, AR SRR 2~3 i
I, K PR D R e, SR K A — S R R
B 25 cmx30 cm (1975 F= A0 P B, AR FRAE
20k, M H WS RAK 50 d, BIEL N 5~6 M-I,
Or AT RO B, REAS RO 1 AN, A 3 IR H
RGN E TURREFREN (R 0 C), RN
300~400 pmol-m™-s™', 12 h Y62 12 h s, A
65%~75%, LA 14 d, kb FE ) 435 5 K &
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(w) ORFF 25% Fidie 70l TRIE AR 0.7, 14 d
B Ab B H+1 W (CHERE R e ] AR SR A ), 20
AT &P AL BB AR I E, BT fRAR Y IE 3 A
HE,
1.2.2  AFIEARNE & M HFZE (Relative
conductivity, REC) LA J N % (Malondialdehyde,
MDA). FJ % 14 ¥E (Soluble sugar, SS). 1 ¥ 14 85
(Soluble protein, SP) Flfifi& & (Proline, Pro) & &l
€ 2 MRk DU 5 00 ) 7 32 s AR Ak P AL B
(Superoxide dismutase, SOD). it A LY
(Peroxidase, POD). it AL A i# (Catalase, CAT) Fl
YUK AR i H ALY ¥ (Ascorbate peroxidase,
APX) V&P & 218 Parida %175 7E 25 C
FAFN, BB N EAL 1 pmol JRYIAT 7 1B & 2 N
— AN 1AL (U)
123 RESRAGERZSFN T H AU H
T FE KA B AL EE 14 d B e 5
TR AL P I € (5 o b, B
AR AE J5 R bR E 1
X B BRI 5

K FROR 256 VR 7 92 1 s I B2 o 2K, ek

I SR AR Kt AT T B, DS S VRN AN IR SRR

PLERE = x 100%.

#=1 KEMEXREME REC. MDA M8 EABYREE

Flfo e €14 . 2 BT T AR AR T vk, TH R R R
BB T 555 8 B, 43 BT VEAN A [ R IR ot ol (1 0 9
PEo Hor, 5Pt 2 IEM SRR AR (1) 1
L, 5P 2 SRR A0 ) tHE; R
BREGETEE I, S8 R AP SRR, T S 1 e
B BREL = (X — Xmin) / Xmax — Xmin) » (D
SRR PREL = 1 - (Xi — Xmin) / Xmax — Xmin)» ~ (2)
N, X AR E G Xyin 1 Xiax 73 NPT 2
AR —FE bR 1) e /ME FT B KAE
1.2.4 B¥Hiit+ 594 KA SPSS19.0 BAFi 4T
A AL S B A0 32 o 4 AT, SR A LSD VAT &
M4, FH Excel 2007 3475046 11 = AN 38 .

2 RS0

2.1 {RIEMENREMNF REC. MDA fiZiE
THREEMNEI
1 AT RLE H, AR S & 7
14 d IR S 5 5 xR (0 d) AHEE, 1 REC B
J SS. SP il Pro & & L7, (H LFEEAFE, &
7 d KIS R AR & T AL B (0 d), 25
KR EKCF (P<0.05); B MDA & &4h, £ 14 d K5

sEAlE

Tab.1 Effect of low temperature stress on REC, MDA and osmotic regulation substances contents of chewing cane leaves

A tym/d REC b(MDA)/(umol-g ™) wime g )
SS SP Pro

HRELS 15.69a 22.35a 12.49a 15.49a 21.49a
25.66b 31.89b 27.47b 25.68b 44.68b

14 37.14c 23.21b 41.44c 43.37c 46.37b

£ $:LEA 16.79a 21.15a 12.58a 14.88a 20.32a
28.82b 34.49¢ 24.40b 25.40b 37.40b

14 48.66¢ 22.93b 32.14¢ 34.88¢ 45.88b

) 51 3 B2 AL 16.46a 21.31a 13.23a 16.29a 19.79a
29.81b 34.02b 23.84b 29.42b 39.84b

14 47 46¢ 25.97a 35.11¢ 45.15¢ 43.15b

o AL RE 15.74a 21.15a 11.82a 16.82a 21.99a
29.97b 37.93¢ 22.99b 27.99b 31.99b

14 50.22¢ 28.09b 29.99¢ 33.88¢ 33.88b

SRR S 17.61a 22.95a 1291a 17.91a 22.06a
28.06b 35.43b 24.41b 28.18b 30.41b

14 48.59¢ 26.68a 34.22¢ 46.52¢ 33.52b

)26 16.44a 20.64a 12.92a 15.17a 20.31a
27.19b 38.32b 23.91b 29.09b 33.21b

14 51.19¢ 29.34a 30.93¢ 36.93¢ 34.21b

DAR R st | B 5 24805 FURA — AR DB Fah AT 422 £ F R 2% (P>0.05, LSD %)
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A PR G R bR ) T 7 dARIR AL T, 2 Rk B
JKF (P<0.05). 1i MDA & &7EAFE 7 d B, k&K
B, 55X 2 I8 B 3 KF (P<0.05); 463 14 d
i, St A R B, (R AT TR iR AL (0 d).
2.2 {KBAMEXTREM B RIFEEE M AT
WIZE 2 i, Bl 0 i e i ] () 2E e, 25k
KA EHE SOD. POD. CAT 1 APX 35 ¥ R Bl
2 BT E N RERE S, (BARIE R . ZEAR IR
18 7 d IR, 5 AT (0 d) ZRIEREK

- (P<0.05); B2 K IR W i 8] 1 ik — B 4E K, 14 d
IS PR 2 R R . S LA R SOD
PR N B R FE b, B AR TR a7 d B
SOD Jif 4, 2R AR, e T A (0 d) MK
1] SOD &1k, Z J ik B2E /K (P<0.05). ki E
14 d i, #4544 KL POD. CAT F1 APX i P R
B FE I 3R, AR TR e 7 d I B Rg 1, 2
FIE R ZE K (P<0.05), 25 H IR AR (0 d) HIEEE
MERARE,

R 2 RIEMEXREM A RIPEEEMERS I

Tab.2 Effect of low temperature stress on defensive enzyme activities of chewing cane leaves Ug'
AP tysm/d SODy 14 PODJf CATIEH M APXEHME

HRELS 0 23.08a 246.56a 67.50a 81.43a
7 92.54b 515.92b 114.67b 255.46b
14 88.76b 274.31a 85.47a 92.93a
P 18.66a 256.34a 64.67a 76.36a
69.74b 483.47b 98.83b 210.29b
14 64.55b 263.18a 72.73a 83.10a
1 51 3 B SRR 22.03a 248.43a 66.33a 78.73a
60.08b 404.70b 108.67b 251.32b
14 57.54b 257.40a 68.37a 70.91a
T B R R 19.21a 236.32a 65.00a 75.93a
79.74b 429.08b 96.67b 227.24b
14 65.71b 220.71a 70.67a 82.89a
SRS 23.26a 237.93a 65.27a 80.31a
61.77b 411.16b 98.55b 221.23b
14 55.06b 232.03a 67.35a 79.11a
NE26% 18.08a 256.18a 64.75a 80.34a
77.41b 423.83b 94.36b 207.43b
14 62.11b 228.10a 69.44a 86.89a

DAR R st | B 5 48 )5 FURA — AR DB Fa AT 4228 £ F R 2% (P>0.05, LSD %)

23 ARIGMRETR & BIERNMERY
#3496 AP R S IR AR 1) P IE R AL
PUIE R B K, 28 B A% i Bl R IR 1) HK B A 77 Bk
5. R 3 A, £MKIEMNE )G, REC % R3]
BRHE CHERE (319.06%), B/ CHR
15 (236.71%);: MDA & & #1758 R ¥R K2
DNIBE 2657 (142.15%), Fe/M2 HERGEE 157
(103.84%); SS HEMIERLHE MR R
157 (329.38%), /N2 ‘Il 26 57
(239.40%). B “JIRE 26 57 “PRHbRT AT e
HLRET Ab, R 3 AR SS R REUITE
265% VAL, i AESRE 15 . 5] EE R R
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ACARRE 3AMWMMBEE - ERPIER .
SP & EMERME N2 HRE LS
(280.05%), /M2 B ERET (201.43%), Tt
FERFE 1S MR IR, B
o Pro W EMERB & KM ZE RH b’
(225.79%), /M2 CEHERE (151.95%), A [F
A P SR R 8 AR R S Pro A B AR MR ST 2 5
BER, 1 AN ) A i 38 A ) Pro & SRR
H I IE N I R I AFAEIR K 2 7« SOD i Pt
FERBENME R 15 (384.58%), f/h
& CATLEREE (236.72%), K 5] FE R R L
CEERRE A, HAR MR SOD iE P IE R
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Tab.3 Cold-resistant coefficient of each single index of chewing cane leaves of different cultivars %
it REC MDA®E SSEH&E  SPHE  Provift SODIETE PODWEM: CATIEME APXiE{E

HERELS 236.71  103.84 32938  280.05 21577 38458 11326 12662  114.12
Pt 289.82  108.41 25548  241.13 22579 34593  102.67 11246  108.83
4 51 3% Bz R JiE 28834  121.87 26538  277.16  218.04  261.19  103.61 103.08 90.07
o AL 319.06 13281  253.72 20143 15407  342.06 9339 10872 109.17
SRS S 275.92 11625 26507  259.74 151.95  236.72 97.51 103.19 98.51
NIHE26% 31137 14215 23940 24344 16844  343.53 89.04  107.24  108.15

1E 340% LA b; POD JEPEHIIE RER NI Z HER
JE 157 (113.26%), /M2 )INE 26 57
(89.04%); CAT Fl APX ¥ P12 R i K2

RERE 15 (991N 126.62% Al 114.12%), —
HPFERE /NN WG R (N
103.08% #1190.07%) . K E T, A [F] 5 A 5L
SOD. POD. CAT 1 APX i H BAS [F F2 B i 2
BYRRAE, 150 BH AN [R] A SR IR I HE L BE T AEAE
ZESt
24 RESHEWEMIEROEXMES T

ST 2 v PUFE AR R A AL F b TR A 5% 1 43 BT 4

RWFE 4. NFE 4 7]LLEH, REC 5 SS &&= 2k

UM% (P<0.01), 5 MDA & & 2 5% IEMx
(P<0.05), 5 SP % & . POD i P & & 2 7 %
(P<0.05); MDA & 5 POD i1 4% 5.2 A 9%
(P<0.01); SS & & 5 POD. CAT i 1 & &2 # [IE A%
(P<0.05); SOD J5 14 5 CAT. APX i ) 2 5 2%
1EAH % (P<0.05) A1 & 3 1IEAH ¢ (P<0.01). REC
AT MDA £ 50 JEREHTFE L S R, LR R
PUFE M A ; SS. Pro ¥ & L& SOD. POD. CAT #l
APX 35 R Br IR AT IE R A, L, R
FEPUIEPERR SR . AT UL, IR 1 SR R 2 2
JITH R, SO R BT, S B RO A
FEABIE 2 AN FRFRAT R BETIE AT VR

R4 REYSENFETOEXIESHR

Tab. 4 Correlation analyses between cold-resistance indices of chewing cane seedlings

E{=L7N REC MDAfHE SSH&E SPEE Prof®E SODIEME PODIEME  CATEME  APXIEMH:
REC 1.000

MDA & 0.846* 1.000

SSE&E -0.896%  —0.722 1.000

SPE & -0.801*%  —0.538 0.598  1.000

Profy & 0481  —0.625 0.424 0548  1.000

SODif 1 -0.067  —0.080 0339 0232  0.286 1.000

PODiF —0.878*%  —0.892%*  0.880* 0.678  0.751 0.212 1.000

CATIEME -0.632  -0.567 0.813* 0238 0455 0.806* 0.686 1.000

APXiF 1t -0.093 -0.110 0302 0352 -0.012 0.902%*  0.083 0.760 1.000

1) “x7  “Hx” 5]k ik 0.05.0.01 KA 2 F X

25 RESHEHSBIIERERS ST

NT TR R, 2 BT Fa bR 2 A B AR HLORG R, 0
REEGIH 9 AR IR AR 1P IE REGHEAT T 57>
HT, B 9 AN IR AR L AL R 9 ANAH BT R 8 5 F
o ERRT TSR (R 5) KW, 1 EAY
(A1) FEHARPIIER R REC. MDA & &.
SS ¥ &. Pro &% &, POD JE A1 CAT JE 1455, %48
P HLAG A SR FIRHIE ) &, STk IE 57.831%;
52 ER (A2) EEAHE SP & &, SOD i M

APX JE T, A8 bR LA 4 A BOK RRE ) &, 51
BRI IK 27.630%. 55 1.2 Tk B TTERRIE
85.460%. it I, KT 85% M1 RELTTHRZF BN N
BB AR, X 2 AN BT 485 1
PRIEAR LAFET 9 AN EAR PR ATACR M2 EEE
Al TSR SRR R HIIEE T
2.6 FIARBRHBGEITNRENTENSE

N T RS L A THD M S R (P E S R
B—48 b ) RBRYE S BT, SRR SRR
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Tab.5 Coefficients of comprehensive indexes and their contribution rates
MDA SS SP Pro SOD POD CAT APX
T REC . . ) . FRIEE TTER%E/%  RARTTRE/%
R GRS SRR M EE ’
Al -0910 -0.860 0.922 0.661 0.698 0.389  0.959 0.831 0.304 5205 57.831 57.831
A2 0260 0.207 0.030 -0.641 -0.154 0.883 -0.187 0.548 0.927 2487  27.630 85.460
RS, BB R DURM M A BB R 6 4> BT > I 26 57 > CHBRET . HERE
RGP PRI EAT SR AV, SEEVEIMERCOR, 15 IGEE A SE 0.648, Y FEMER IR 4K

LU LT FERE SR . 2% SR RE S R T 2 SR W
% 6. 3 6 WL, 6 AMEEAMRE] ) 45 A VRl 2
SR, AT 0.355~0.648 28], RN R

Hohr” A0 <[5BT RISEAEIEES A
0.464, M FEM R, BRI L5 TEMEAL
A 0.355, T FEPE iR 2 .

157 > “Pidr” o EGIELRE > ‘BER
*6 TRIRERMARERKE
Tab. 6 Subordinate function values of different chewing cane cultivars
sl REC MDA & SS¥&E SPE&= ProfiE SODWHME PODIEYE CATHEME APXWEM: HFEE HF
HRELS 0402  0.852  1.000 0.904  1.000 0.952 0.182 0.420 0.119 0.648 1
Pt 0.073  0.874 0707 0.634  0.982 0.623 0.053 0.160 0.066 0.464 2
5 E LR 0115 0693 0791 0.962  0.883 0.535 0.121 0.074 0.000 0.464 2
YJA-F 333 0.033 0584  0.614 0.603  0.534 0.643 0.000 0.120 0.065 0355 5
SR 0071 0662 0771 1.000  0.521 0.504 0.043 0.054 0.023 0.405 3
JIE26%5 0.000 0517  0.653 0.702  0.543 0.591 0.084 0.095 0.087 0364 4

3 Wi

LA 4 P R e — o gk 436 3 e P AR P S, 9 2%
AHF I 2 B R X I M S Bl TR R iR e ARV
WA SEVE B A B AR AL FR AR R, U FRLAR TS Y
2 (R REC) [ K/ AE YU FE L 50 55 11 B ZEFE b,
AT FH ke ) it 1 4 52 A il A T R B AR ) Y L SE e
JIU o AHIEFUF B, A ARG Bl A B ) B ZE G, 6 A
SRS REC BN 32 &, (HAR = B FE A
I, i ARG I A 0k SR R P 8 i I R 4 s A
F, ASFIRE SR PUIE AR AR 2 7, IX AN A A5
FEH R E R T 4E R — 3. MDA 2 BRI S0 m)
AT, WA R EAEH, HE BT DU RAE
Yyl 2 s E AR, MR PiIENE S MDA
a2 AR, RPrIEriig, MDA &8l 1€
B, YA N MDA & &2, A6 5
GER R, BB IE M E i TR A FE K, 6 AN S E L b
A MDA & & 2 5e3 5 s, BT
X HE

TEWIE 2514, SS. SP Fl Pro Z5781& TR
()& 'R AR A, HEAA N & FEE TR YRR E
HR I RIS AR T E, TG L H s,
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AT TR, ARG f5, AN [F S S A SP. SS Al
Pro & &I T, X 5 F A= 25 B T 4 AR
(iSRS TE RN N e BB v ) R N R B S vk Dl
B R B R ORI B B, BUIEPE SR I B
FEW S BN ANE EE R, R, PUIEVE TSI i R
BB IS I BN

IR E T, AR N = K ERE A E
5, 51 R A, [ AR P IEAEAE S SOD.
POD. CAT 1 APX S Ht A HE 52 4t LLIE R 76 14 4
BRI S5 40 1, Bl vty P 0 48 vy B PRI S5 A A P € 1
IR 594 — E AR ICPERY . AR 7% M, (IR Mhaa (i
L SOD. POD. CAT 1 APX iE 4% =, A BT
B 20 o P B 2R Y R R, DT OB A T o AR A
F, YOI R EXHMIR R T — B WU . (HEEE K
T IS TA) PR S A, DR 4 Bl 1t A BT BRI, 15 I 3
F& E BRI RE T T B, IR IR .

TP () B0 1 A 52 22 b IR 2% 5 i ) &2 2% 1) 4
MR, AMUKRRERS L, FN RO A B A
it #E . H s — 48P P B A i
P, R R 2 e b (R B AR S % B DTk 2 (10 K/
HHAT 25 B VPN A BE HE B S LR ) O B PR
W, FE AT SR R B S 1 4 e I, AN B e —
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WA AR bR, BRI 2 ARG A VP . K
93 3 M DR JEOR A B 2 (R i b e 48 B 1 A
s> BARBEAROSL I £5 G F b, 38 X %
PERIZRE VR AT SRR BRAGE D R
HREL NP R PT E P, FFUER HR BT
PEGR 2 1) R FE e, T T R BE TR 255 A
ASHIE ST BRI W8 A1 T 5 PO DA 5 1Y
9 I b, A T 0 53 A0 5K TR R GRS
PURTEREAT 728G V0T, SR 1 U MEO B e
Ve, VPO 7 ik TR A HER, ARV R BEDIIERE T %
SE [ — P 05 1%

R PUIETEA S B B 138 £ 3 A A4 2
FHIEA 5%, 38 55 AR R VIR . 1k H 5L
PE R I A ST R RVERCE B e R BOR,
S R ISR B RE ST, 2 H TR IEAE L7 w2k
AR A R R AR R TR, AR T LA A
(1 6 AR AN IR, ZRE i as RERY, A
SRR it ORI 8] 4 SR IR R ML RE AT &5 6 4
RS PTIERE MRy R TS >

RMb . SRR > CAERE >
JIEE26 57 > RHEAREE .
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