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Effects of exogenous salicylic acid and nitric oxide on growth, photosynthesis,

and ion distribution in tomato seedlings under NaCl stress

SUN Dezhi"** | YANG Hengshan', PENG Jing’, FAN Fu', MA Yulu', HAN Xiaori’

1 College of Agronomy, Inner Mongolia University for Nationalities, Tongliao, Inner Mongolia 028000, China
2 College of Land and Environmental Sciences, Shenyang Agricultural University, Shenyang, Liaoning 110161, China

Abstract; Salicylic acid (SA) and nitric oxide (NO) are two biologically active signaling molecules in plants. Both of
these molecules play important roles in various aspects of plant growth and development, including seed germination, root
growth, leaf elongation, stomatal movement, and respiration. As signaling molecules, SA and NO also participate in signal
transduction in the responses to biotic and abiotic stresses. Previous studies have shown that the signaling pathways of SA
and NO do not exist in isolation, but “cross-talk” with each other, and they show synergistic interactions in many
physiological and resistance reactions. Scientists inspired by the “cross-talk” and synergistic interactions have produced
research on the synergistic induction of signaling pathways to improve plant resistance using exogenous SA and sodium
nitroprusside (SNP), a NO donor. In the last decade, much research has been conducted on use of exogenous SA or SNP
to improve the salt resistance of plants. However, most of these studies have focused on the ability of either SA or NO to

induce resistance, and on the physiological and biochemical mechanisms by which these compounds induce resistance. Few
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studies have focused on synergistic induction of defense pathways using both SA and NO to improve plant resistance to salt
stress. In our experiments, we evaluated the synergistic effects of SA and NO on the resistance of tomato ( Lycopersicon
esculentum Mill. cultivar “Qin Feng Bao Guan” ) seedlings to salt stress. We applied SA and SNP alone or in combination to
tomato seedlings, and measured the growth, photosynthesis, and ion distribution in the tomato seedlings under salt stress
(100 mmol/L NaCl) in a nutrient solution culture system. The main findings of our research are as follows: (1) Single or
combined applications of SA and SNP reduced the decreases in the levels of photosynthetic pigments ( chlorophyll a,
chlorophyll b, chlorophyll a+b and Carotenoids ) , the ratio of chlorophyll a and chlorophyll b, net photosynthetic rate,
transpiration rate, stomatal conductance, instantaneous water use efficiency, apparent light energy use efficiency, and
apparent CO, use efficiency in tomato seedlings under salt stress. These treatments also reduced the increase in the
intercellular CO, concentration and the value of Carotenoids/chlorophyll a+b in leaves of tomato seedlings under NaCl
stress. The strongest effect was observed after applying a combination of SA and SNP. (2) Under NaCl stress, the Cl™ and
Na' contents and the Na'/K", Na'/Ca®, Na'/Mg"" ratios in leaf , stem, and root tissues of tomato seedlings were lower in
plants treated with SA| SNP, or SA + SNP than in untreated salt-stressed tomato seedlings. The K*, Ca®, and Mg®
contents of plant tissues were improved to different extents by SA, SNP, or SA + SNP applications, but the latter treatment
had the strongest effect. (3) Single or combined applications of exogenous SA and SNP effectively reduced the negative
effects of NaCl stress on tomato seedling growth and development, and promoted the accumulation of leaf, stem, and root
biomass. The combined application of SA and SNP had the strongest effect. The results of our research show that a combined

application of exogenous SA and SNP has a synergistic effect on improving the salt tolerance of tomato seedlings.

Key Words: salicylic acid; nitric oxide; salt stress; photosynthesis; ion distribution; synergistic interaction
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IR 1 IR, AR BE S0mL, 4 HA 4 Fr B Pk
VAR A — B B A R S A T K SR b s R AT TS K
VR AR B B, KB R /N R 60em X 40em X
20cm , B 7K B A8 I 1/4Hoagland 5 F7 30L, 5
6 Bk, MRATEE Y 15em, EMEIGIKE ALK 5d, I
HATIRIG AL PR, BN K R 24h AT AR A,
M B IR A4 2d SR 1 OB IR,

WAL B E 5 MR H (58 1) BRI 1/
4Hoagland & F2 W BCHI, BP. (1) X} B8 1/4Hoagland
BIRW(T,) ;(2) A kb, & 100mmol/L NaCl [#)

1/4Hoagland EFE W (T, ) ; (3) SA AP 7538 WhiE %
WA 0.2mmol/L SA(T,) ;(4)SNP AbFH, 753 1y
BEIHEWHANA 0.1 mmol/L SNP(T,) ;(5) & At kb Hit
FE R B 368 3% Wb R B A 0. 2mmol /L SA A 0. 1
mmol/L SNP(T,) ., 4T T Ab3H R, T,—T, 4k
AN FEINAGE HEARFR A ZE 8K, DAPR AL BEAR R — 5k,
Ak B ] e 0K BT 46 b PR FRUY, BEAL PR 3 IE SR (3
AIKEERE) KBS AEBRENLHED ], 55 8 K4 d Ak B i
174 WG AR E

F1 REAEBENRES

Table 1 Experimental treatments and their codes

b B AT A FE Treating solution concentration VEHUHIHE Inducer concentration
Code of treatment Hoagland NaCl/ ( mmol/L) SA/ ( mmol/L) SNP/ ( mmol/L)
T, 1/4 0 0 0
T, 1/4 100 0 0
T, 1/4 100 0.2 0
T 1/4 100 0 0.1
T, 1/4 100 0.2 0.1
1.2 WEsbr Sk 123 ERKSH

1.2.1 R MELHS

K H LI- 6400XT i 45 2O6 A 2 & 4t ( Li-Cor
Inc.,Lincoln,NE, USA) T4 FREE TR 24 K 9. 00—11;
00 VA E LG A (P,) EBHA(T,) <AL
SHE(G,) MM COMEE(C,) KRR COMEE(C,)
JEAARERS (PAR) o ALES A A G N
LED 41/ )t I ( 6400- 02B ), J¢ 50 % & & 800
pmol -m s~ HHEJELEE K (25+2) °C |, I 5 B 4 4k 3
HE S5 W, HHELUTfbr. [LRHMHE(L)=1 -
C/C" WK RINBR(WUE,) = P/G Y i
K SRR (WUE,) = P/T, ) RO REFI A
HF (LUE,,) = P,/PAR'"™ ; W CO, Al HI % %
(CUE,,)=P/C'*,
122 MAEORSTE
LA 80% P FRAM S $E B (0 2R f5 , FH 2840 AT WL 43
YT (UV-1750, Shimadzu , Japan ) 7£ 25°C T 4351l
FE 663,645 470nm JE K T JE% B (OD fH) , R )5
F% Lichtenthaler 1 Wellburn''™>' J5 543 348 i 4t 2%
a(Chla) W4t Z b(Chlb) & E MR (Car) M2
% atb(Chla+b) M4 % a/b( Chla/b) FIZEHI & b
/M4 a+b(Car/Chla+th) ,

FHELRODU i o8 ( 2R FEB 8 AR K ) A R R
D28 (R EB 2/3 &b, SR B bR 28
(M 25 AR 43T, 2 B vk ( A SRk ik 3 Uk, 2508
JKIRE 2 U, IR AR ) FRéf 85 T 105°C AR
I5min, 75CHETRIHE, (R kE) x 2T
Hx100” THEOH A EL
124 HF&&

FEHET AR OB RIS J5 , 2 40 7, K i Bk
# 0.5000g, J] H,80,:H,0,=3 mL :1 mL &, If&
A% 100mL, 434 5 5 B J5, >k ICP-AES ( Vista-
MPX, Varian Corp., USA) Il %€ Na* K* Ca™ fll Mg™
Fr, CU B 2 R AgNO, T 2 351, WA Bk
31, UL 4.2% K,Cr0, 10.7% K, Cr,0, [ R PEHE /R 5
WAL 5%K,Cr0,

1.3 HBESEITHHN

H IBM SPSS 19.0 &t it # {4 (IBM SPSS Inc.,
Chicago, 1L, USA ) X ¥4 £ 17 B 7 22 43T (one-
way ANOVA) K FH Duncan’s # & £ k7 £ &
H# (P<0.05) . Fil ORIGIN PRO 8.5 %4 ( OriginLab
Corp. , Northampton, MA, USA ) 2= |8l s 45 2>k H

http ; //www.ecologica.cn



A

3522 =

A,
&

Eild 34 %

SERE AR UEZE (Mean=SD) B IR |

2 HBREHS

SA Fll SNP X NaCl il T 2 i 4 i AR K 1Y
Al

5% 2 A, SRR (T,) A EE , 100mmol /L NaCl
[ AL (T, ) S 2 FEAR T A4l i & AR K S
(PR ML &4 B AR FUOH 35 80, 1 SA
SNP (T, | T,) FE R (T, ) 4b PRI REA [A] 5 i fie
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ROy, bk 2 AR ZEA YR R
A= RO B 8 B3 i B T, I 2 i 27.43%
34.92% 77.22% 48.33% .28.26% F 75.28% , H.13
5T A SRR E, i) SA SNP SUfUR1 & Fic kb
BRYTAT L G 25 0k % NaCl 36 5 3 7 4 1 A 4 g 91
il A HEH 1 AT R, EL SA AT SNP 42 i b s8R
HAE,

%2 SA 1 SNP Xt NaCl fimE T & #i 40 & £ KK
Table 2 Effects of SA and SNP on the growth of tomato seedlings under NaCl stress

Aib 2 73 EYiil A=Yy Biomass/ (g/#k) AWHEIE
Treatment Plant height/cm Stem diameter/cm I Leaf 2% Stem R Root Sound seedling index
T, 33.40+3.24 a 0.87+0.06 a 1.52+0.05 a 0.93+0.02 a 0.61+£0.07 a 7.99+£0.45 a
T, 24.82+1.31 b 0.63+0.02 b 0.79+0.10 b 0.60+0.08 b 0.46+0.03 b 4.68+0.43 b
T, 29.54+0.54 ac 0.75+£0.03 ¢ 1.10+£0.12 ¢ 0.77+0.10 cd 0.52+0.04 abe 6.03+£0.65 ¢
T, 29.16+1.46 ¢ 0.77+0.06 ac 1.04+£0.11 ¢ 0.74+0.08 d 0.51+0.04 be 6.02+0.79 ¢
T, 31.63+2.34 ac 0.85+0.08 ac 1.40+0.20 a 0.89+0.12 ac 0.59+0.04 ac 7.77£1.11 a
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Fig.1 Effects of SA and SNP on photosynthetic pigment content and ratio of tomato seedlings under NaCl stress
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Fig.2 Effects of SA and SNP on photosynthetic gas exchange and resource use efficiency of tomato seedlings under NaCl stress
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W, SA Fl SNP EECALFE T () WUE, Lb T, W 3 b
1% 23.07% (A7 % T, BEAR S 27.11% . 5 WUE,7E
FALBLARAF T ARG H AR 1 T, 43R i
WUE, \CUE, Fl LUE, ¥ &A%, 17 SA SNP Hjh
(T,.T,) FIEEL(T,) AL B 0 L i NaCl e
it K WUE,, CUE,, Il LUE,  F94& &, L,
CUE,,, f1 LUE, YL T AL BRACR e, =78 730 558
T, B FE 215.29% 1 143.75% ; WUE WU 7E T, T, Fl
T AR 4350 L T, W 3% 42 & 14.95% , 16.64% F
13.09% , b T, Z 55 9.85% . 11.47% 1 8.07% , H.
T, TR T ALFRE] 22 R 0P AN B, L5800l L4
HRATLUE H, SA FiI SNP & g b 34 5 R T 2 15 NaCl

=

34?
VN

JiiNE T BB X H,0 ,CO, FOGRER IR 454
FIFHRCRE  WmidE— 2R AR A Pt Mt
2.5 SA F1 SNP %t NaCl Jifpiti F A gh ik 1|

Na® K" Ca®™ Fl Mg® & 1 By 50

¢ 3 A1, 100mmol/L NaCl B4 ¥ (T, ) 1Y
Feanah i ZEAHR A C17 Na™ S8 U IR (T, ) &
A, HIG RIS & SR AR > 25> i X R
BT RXT CI7 Na" BB AE . 5 T, AH L, SA |
SNP Bl (T, T,) FIE EALBE (T, ) 0] B Z FEAR T
FRANE M ZERAR TR €17 Na® & &, P L T, 40 B
BRI, e ZERAR W CU & ol b T, 83
TRET 44.66% 41.42% F1 42.80% , [A] I} Na* & &
IR T, BE T T 58.91% .56.31% il 40.30% .,
LA SA  SNP A U5 Fc Ah 38 34 B 5k ik /D AR 8
Cl™ \Na" W ISR ) iz i ok B AR 2l i it €17 Na”
), LI5S B 3 AT, H SA Fi SNP & 4k
PRATRSCR A,

%3 SA A SNP Xt NaCl B8l T&E A4 it ZFR P CI7 \Na* K*,Ca?* F1 Mg?* & BRI

Table 3 Effects of SA and SNP on CI-, Na*,
Na(l stress

K*, Ca’ and Mg® contentrations in leaves, roots and stems of tomato seedlings under

W pisil B & HE Contents of ion /(mmol/g T°H)
Organ Treatment clr Na* K+ Ca?t Mg
- Leaf T, 0.279+0.023" 0.294+0.017° 1.194£0.039* 0.612+0.046" 0.161+0.015*
T, 0.674+0.040" 1.302+0.038" 0.476+0.017" 0.315+0.023" 0.119+0.011"
T, 0.504+0.063° 0.738+0.023¢ 0.728+0.045° 0.44120.047% 0.13920.014%
Ty 0.553+0.047° 0.825+0.036" 0.723+0.058° 0.426+0.013¢ 0.141£0.013*
T, 0.373+0.0211 0.535+0.054° 0.918+0.0531 0.514+0.055 0.154+0.016°
2% Stem T, 0.388+0.048" 0.288+0.027° 1.374+0.077° 0.592+0.069* 0.151+0.010°
T, 1.142+0.108" 1.687+0.157" 0.575+0.036" 0.357+0.022" 0.125+0.011"
T, 0.902+0.129° 0.995+0.083¢ 0.905+0.039° 0.425+0.048" 0.132+0.011*"
T; 0.900£0.047° 1.039+0.093° 0.920%0.050° 0.430£0.041" 0.135+0.009°
T, 0.669+0.035¢ 0.737+0.046" 0.955+0.043¢ 0.482+0.044¢ 0.143£0.012%
R Root T, 0.370£0.042° 0.282+0.017° 0.612£0.035* 0.212+0.013* 0.172+0.014°
T, 1.166+0.112" 1.958+0.204" 0.256+0.043" 0.103+0.009" 0.137£0.011"
T, 0.942£0.051° 1.306£0.132° 0.460£0.028 0.12120.006° 0.152+0.015%
T; 0.951£0.035° 1.383+0.103° 0.438+0.049° 0.124+0.008° 0.156+0.010"
T, 0.667+0.100" 1.169£0.103" 0.481+0.060" 0.165+0.010" 0.168+0.010°

T3 Ah, 6l A i 4 as B TP R JE RS 7 5 )
K* Ca™ Fl Mg™ By & /E T A B R X IR (T,) i
TR (R 3) , HFIE A/ KA Mg™ 2 ki > 4R >
25 Ca™ W AR > >25 s & i S I KA Ca™ o 25>
>R I Mg HIMARSZES I 3 FlES F A9 Fh 4 A1
75 =R e AR AR WA 9 0 B Bl i 55 8 DDA OG

SA SNP Bl (T, T,) I ELALHE (T, ) B HEA 7] 2
JEAEIE NaCl Bras T 35 4h 1 0 ZE AR K Ca™
I Mg™ i p 4R e, Ho DL T, A BRSO B by, e
ZERRAE KT & & b T, B 48 & T 92.86% |
66.09% Fl 87.89%; Ca® & 43l Lk T, W E 4 & T
63.17% .35.01% 1 60.19% ; Mg™* & 2> B 1L T,
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2.6 SA FIl SNP Xt NaCl Wpift B Mi4h i Na*/

K* Na*/Ca™ 1 Na*/Mg™" {5 A5

T gh ik 25 FMAR B Na'/K' | Na'/Ca™ Al
Na*/Mg™ {5 7E 100mmol/L. NaCl et AbHE(T,) F 1
FEXSRR(T,)) BFEH N (3R 4) , HIG IR R/N S Al &
TR AR S ZE> I 30 T &4 B B R AR
5 T, A, SA SNP Bl (T, \T,) A BLALFE(T,) 14
fiE 2 FEAR NaCl 038 T A4 i 4 25 5 iy Na*/
K* Na*/Ca™ 1 Na*/Mg™ {& , Hovh DL T, 4b BEAR B¢
B, o ZERR R Na® /K (E 00 T, B T
[T 78.61% .73.70% Fl 68.27% ; Na*/Ca> {H 43 9 1.
T, & NI T 74.69% .67.55% F 62.82% ; Na*/Mg™*
fHAR A0 5 b T, 3 TR T 68.47% ., 61.95% FlI
51.57%, VL] SA SNP FUfURN A e ib L i i o e
TR B 7 1A o R B F A A5 A e L
HR o B TR G-, L SA R SNP & it Ak
PR RCREAT

&4 SA F1 SNP Xf NaCl fifri8 T &7t 4h & it ZFMRH Na*/K* |
Na*/Ca® #l Na*/Mg* EHI &I

Table 4 Effects of SA and SNP on the value of Na*/K*, Na*/Ca*
andNa*/Mg?*in leaves, roots and stems of tomato seedlings under

NaCl stress
e b3

Organ Treatment Na*/K* Na*/Ca**  Na'/Mg*

W Leaf T, 0247£0.021a  0.483x0.06la  1.835£0.233a
T, 2740+0.162b  4.157£0.420b  11.017+0.764b
T, 1.01620.085c  1.682+0.162c  5.346:0.383¢
T, 1.145£0.058c  1.938+0.030c  5.895+0.747c
T, 0.586+0.093d  1.052+0.178d  3.474+0.091d

2% Stem T, 0.209+0.011a  0.488+0.04la  1.917+0.282a
T, 2932+0.096b  4.746+0.577h  13.618+1.871b
T, 1.098+0.065¢c  2.371x0.416c  7.605£1.101¢
T, 1.129+0.078c  2.436+0.354c  7.723+0.592¢
T, 0.771£0.019d  1.540+0.189d  5.1810.752d

2 Root T, 0461+0.017a  1.33320.129a  1.648+0.204a
T, 7.697+0.520b  19.150+2.996h  14.407:2.040b
T, 2.842+0.234cd  10.750£0.562c  8.706+1.733¢
T, 3.166+0.145¢c  11.140£0.154c  8.893+1.201c
T, 2442+0241d  7.120£0.929d  6.977+0.918d

3 itig

VR G I it FH AN SATT2Y Bl SNPH>2 1y
REAA XU A AR b 20 TR A A K B I PE . A6
FEUESE IR WFFE 25 S R B, & BLAR R SA T SNP
S BCALFEAEHE B NaCl il B B 4 i 448 5 (-,
ZERAR ) A= 9 A SRR A R A5 Dy T A
FHEB RIS AR . X5 Simaei 257 XK G B9 0F
FEA AR

B () A 23 2R A 6 97 s A A A B —
AFEFEEA ) R, S B 6 HR K
P 2 BE A 5 AL BR i, A 4 AL BR
Farquhar 1 Sharkey[zﬁ] WA, HA Y Cco, #
(C) 5HEHE(P,) AT A, H = F AR
W, AR DA PO TR EZ R M AILTE (G, %
TRFTB IR AT SRS s AL, NSt /e P, R B A [ st
PRt C B TbE IR LA R P, FRER £ R
ARG AR PR ARG, AR G, PRI,
AT LA AR S R i 4 v v G G A2 R = S A
ZONARSALIRE, AMJR SA SNP FU A & i b B 34
AT RO T 24 4 6B VR R AL AT R AL RR
il , IFICLL SA Fil SNP & BrAb PR e B 8, BLRT,
bRt R e A 2 BRI = SR R O i AR SAL R i 5 AR Sy
SALBREISN, WL H P, 3T A9 FLBR -t 75 3] it
— W55, X FE W SA I SNP A [E Ak FHEE ) T ol 5
NaCl JHip38 ~ Fan gl i it B i 6 & D a8, DA (i Hxf
CO, H,0 FOGREMIZE G RIRCR#—im, 2T
WUE,7E SA 1 SNP 42 B Ak Bt 25 e A A J5 DR
AN A AT B8 5 4 e B 7 0 2% A 1 AR
A WL W TR B R0, 48 K 4 R P B A o
KA RIS , X a2 5 M i WUE, FE(IR Y 3222
JEL AL X A T A AE B 5 A AT R IR AR S . AR
A AR IT B AN SATTY Bl SNP P 4%
R RO A E R R IRGE . A
FEAIE 523X 6 5 45 S 1) R ), F — 25 ke B A ol st
NaCl [0 N T 0 8 i M ot SR e e vk g 48 &
5 R IR LR A R AR 7 1H , SA Fil SNP 2 e b 34 b
FHEF SA o SNP PRl ARFE LR SA AN SNP & fic kb
PEAEFE R NaCl W38 35 80 40 1 10 0 A 300 Ty T 2
AW PR

YA ER R R ZEIE LA 6
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FRIARGEE, T LOGA @R & B S IUE R KR
JE bR TR Dt ERE T bR AR FEA
fi Chla Chlb #l Car 45, Hrh 48 K &R 43 Chla 142 &
Chlb FE R AL LR MIER , D BRI
i) Chla HATEOGRER A L REII/E T . Car J2 6K
WA A R I A S A, AR AR Y — 2K
BLBT A, v SO R B ) B P O e A
MU R 7 FEREE 55T, — M Car (4R ik
RAAENE T Chla+b, I Car/Chla+b {H &, X
ST 0 R 30 5 T B4 R R N R R
Chla/b {E S B T 2R TP R AR PSR, R
YR EIR S R BRI 5], Chlasb (B AL/, 254
PRI R R IS SR IR RS Mt 22, Bl Rk
FEPIANIE R GE 2 A1 43 L 22 252 i, T REAOG A
YERZ . it FAMIE SATT 200 5 SNP > B4 AL
G AR T30 XA A I O € F B, X 0T R
Y R A AR AR S BT () SR A8 ) HAA
HEBME, B0, Simaei 281778 DL R 52 T it
FHANIE SA (SNP 177543 Sl Ak B 37 55 3 19 R .40
W, SR ERAEE M X it hob G @R
(Chla ,Chlb  Chla+b F1 Car) AYR#f# J5 1 , SA F1 SNP
SEBCAL P R AU FIE A E . AR AR UESE |
IROFFEEE Ry 5l b, o — 22 kB SA F SNP & it
YEHTF NaCl Jia N 9 5 , 2t /- Chla/b {E
_EFHAT Car/Chla+b BT B BE 1 8 2 = T SA
B SNP Y SR B 5150 B AP SA TSNP &2 e Ak
PRAE A AR A v ik S AR A AL 1 8 B 1
5 i R REAE AR AT S 25 AR P ) B8 5

NaCl Jiipi61 51 48 P 1A 9 R 502 it v L A
Na* 1 2 R B0 S BUR Y B e & ORI 32
BRI, — 5, R A A CL A Na® & b
H PS T A T 1% 18 & Rubisco 556 A 09 75
PR ST R A T REIES . 55— T,
JERY CITFI Na® & il 1 7 b i B8 7 A e 4T
W, & S R BB T R MOL A E &)
FHIERY KT, Ca™ Il Mg™ Fh 25 B TR PR AR ik
Wik —L sk B AR iR, S B A K
AN A=Wy R R A U ) ERPEIRRE it AN
SAS22 SN BE gk A 40 A T AE PR Y R
S CIT AT Na® (195 i, )CRBE M A %) K, Ca™
I Mg™ B £EME I O R 8, DT AT 528 fife IR 3 38

PR B A NS A (B TR B A ) o
AGRIGAEUESE LR R 25 R B R, & AR SA Fi
SNP & i kb 3 A 175 5 2 it 41 v 38 2ok B fIG €1 RN Na®
S BEE KT Ca™ A Mg™ A i SEERCGEE K NaCl
TE AR B B RS T A A 3 Y P [
WSER . X5 Simaei 2857 %F K S WF 5T 45
HBATAHL

AT DB AR 5 0 4 't B AR A gk
HHTE R 3 ST S UE T &2 BL it AR SA il SNP
FEREE T AN TP (M) $htk b B PRI RE
X AP () SRR R T S IF R AR AL T
Bk &, T OE AR A 24N JE SATT Y
SNP 22 RS AR W 4 s e (i) Stk - B R Rk
I ARG SR A SA  SNP 4 38 5] 7 2 7 T 36 F
SH AR LR A FEARE R E R, BT AMNE SA |
SNP & FeAb FEAE$2 S At bt () $hitk B A7 e
SEARONE , ARG AR A o i R G b A BB A B AR
P R, A ik — 258, 534k, HRisME
SA 5 SNP UM A ) Bt (i) ERAILA A 14
WA, SN SA R SNP i [R5 S P T (it ) 53500
() Bh 2578 Al R e A B AR AL T IR AR R
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