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(R AR R Z 2B, RN R 7 3 o F S TS =, LA TRRI AR 55 & TR =, mH
T 210095)
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m, BAIOCBERA, SEESOCEHE (F/Fy) FFE, T Spd ABEALHE T 404K, 5 T i
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JH3E 0T 7 5 40y P A 2 RO A 1 B R A

KB Wt kPR R YO

FESHES: S641.2 MHEFRERD: A XEHS: 0513-353X (2013) 12-2409-10

Effects of Exogenous Spd on the Fast Chlorophyll Fluorescence Induction
Dynamics in Tomato Seedlings Under High Temperature Stress

SU Xiao-giong, WANG Mei-yue, SHU Sheng, SUN Jin, and GUO Shi-rong’

(College of Horticulture, Nanjing Agricultural University, Key Laboratory of Southern Vegetable Crop Genetic
Improvement, Ministry of Agriculture, Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology and
Equipment, Nanjing 210095, China)

Abstract: Taking a relatively heat-sensitive tomato (Lycopersicon esculentum) cultivar ‘Puhong 968’
as test material, a substrate culture experiment was conducted in growth chamber to investigate the effects
of foliar spraying spermidine (Spd) on the protection in tomato seedling leaves under high temperature
stress. The heat treatment at 38 ‘C significantly altered the shape of O-J-I-P fluorescence transient. An
increase in basal fluorescence and decrease in maximum fluorescence was observed. Higher K, J, L-band
and lower I-band were detected compared to control samples at 130 pus, 300 ps, 2 ms and 30 ms on the
cholorophyll fluorescence induction curve. High temperature stress significantly increased the values of
ABS/RC, TR/RC, DI/RC, ¢D,, My, and F,/Fy,, but decreased ET,/RC, Plps)r Sms DF(absys ¥or RC/CS,
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and g, in leaves. However, Spd treatment reverted these changes induced by high temperature stress. Spd
resulted in a better utilization of excitation energy and a higher stability of the photosystemII, causing
much enhancement of the oxygen evolving complex capacity, thermal stability of thylakoid membranes,
connectivity among PSII units and electron transport activity. Meanwhile, positive effects showed up in
the photosynthetic pigment contents and growth in tomato seedling by heat treat treated with Spd.

Key words: tomato; high temperature stress; spermidine; chlorophyll fluorescence

WA A KRB W FEAREE R 2 —. A E A SR i A LUk, e AR M
ARIEA BRI A AR PR il B e 38 73 ) 2 58 il . DB RS (PSTD) v HL. CO, [A
L Je ATP 5544002 5 18 52 vt W 10475 35 () 2847 15 (Berry & Bjorkman, 1980; Salvucci & Crafts-
Brandner, 2004; Kalaji & Loboda, 2007; Allakhverdiev et al., 2008; Kalaji et al., 2011; Brestic et al.,
2012)0 A AEHE R SR A, PSR IRBUR. e ZBIA I EAL (Baker, 1991; Havaux,
1996; Yamane et al., 1998), HEMMINREL KA — RINVA L B CREW 5, 2002; £ 4%,
2007); e SRR S, FEPSTE AW e K H 2 /3% (Essemine et al.,
2012),

PR ax 3R 9O 01E T3 )i ge (OJIP HhZk) J&—Fbidi3k7G PS I Ain e WAL
oo 28 B G MRS S5 B 7 (Brestic etal., 2012). JIP-test il & #4041 OJIP fili 2k (1945 1k
ok S PS TSN Lo G RE L e ffe s 2 AR AN 3% 1tk DL A L7 AR i A4 A I SRR S Bh AR
I —FhF-Bto Strasser 55 (2004) DUAEW)IERE S0 HBEAl, @7 T R dod rt4x 2 9015 T ith 26
(s o A AAR FE T ik, IR T R SR e LU AR A B A 45 e W BRI RE S AR, T
TR ERL R e LAY ] . XL RE R AR ABS (UOBRED. TR (F3RIIJERED. ET (8
TAE8) . DI (BFEHD RE GEJR PS | Rui2 44D, &Ik 2 H T EmMGE . 5. &, K,
U R B AL 52 (Force et al., 2003; Schansker et al., 2005; Zivcak et al., 2008; Mehta
etal., 2010a; Brestic etal., 2012).

WFFUR I 22 e 55 R AR P 58 1 3 i 25 VI AH 5C (Bouchereau et al., 1999). H#5%5 (2009, 2011)
FIT 7R W], AME Spd R LAY R it B 38 T B R4 i i ARG RE g, BRI v i T i 484k
FRRE, IR m T aamtt, Fog AR SRR Ty RE, AT 3G 5 4 Ve v A PR . AR ORY
JE A mY el A e R TR R I S R S, SRR OGS RE ) (B4 4, 2007), (Rl
Bl A R gl i A GHIBEE 4%, 2009), Fm i iipi e uBm e, 4eRpe SRR e, 2
fift SRR IE XS S W E AR 25, 2012), JF HAEA SR HUlhiE T B mmmi bk e 248 11
(Murkowski, 2001).

Z RIS B0 T SR SA YT T A DA FONLEE DA VF 2 ARG, (HJE A RANE 2 I 2k
W IE T T 40 B A R R AN A TR A D o A ST LA A, W 5TSAMIE Spd AL BT
FE AT A A P PR SR R OGS B B 1 AR PN SR RS NS, IR ANIR 2 G G2 AR
VEVIE RO & A HLH]

QY ViR SRS DARES

1.1 #5408
RIGT 2012 4F 9—11 HAE MR R F a5 = Wlk/T. A (Solanum lycopersicum L.) /i
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Pk i U YHZT 9687 o ERSATHEFIE WAL (W BRI ) D W RS E N, i
IR/ RIS Ny 22 ~ 28 'C/16 ~ 18 °C, Je& A RdaS (PPFD) 500 pmol - m™- s, HIXHE/E
YERFLE 60% ~ 70%. 4 HTK A = — O, EICKASEAR—S WY 2 N TR QLRI
T, MEIAHEEVE A 25 C/15 °C /80, JEIRSRE 200 umol - m™- s, JEE M 12 h/12 h,
FHXIRRE 60%. FEFIHIEN. 2 d Ji, AFE 7 d, B 4 N EEBUE L & 7K GO HiR
T RG R it 25 B Tk RIS . b, RSN 38 C28 C (BB, iR
£ 25 C/15 C CB/B0); MRIEFRRK M4 JL, R EHE RS Z 4 1 mmol - L'e 4K 17: 00 I
HEAT 1 T it A B, w7 U, AT I s P T A S HOC AT T oA UE . RBEBELHES
3WREL . WFL 7 dJE, WESTAEKRbR, FREREE 3 Frstnt COIEEED M PR 48 2 58
Bl )2 e I 2 25 5

12 ARKiERSAEGERNE

MEGh ke CRMTRAERK A T, M A S RITIRer kA, Ak e
JrE AT
ZIIA L (1988) ikt 4R 2 MRS b R& &=,

13 RIEMEFR a RABFSHMENES JIP - SHITE

K E#E AR A A M-PEA (Hansatech, Z[E) JEKIGIHE S 12 ihZk.

F#E Strasser 5F (20000 B VAR LU %655, By e SRRt RE: ABS/RC =
M, (1/V)) = (Mgpy)s FAAL N ORI T8 )7 Qa IR : TRJRC =M, (1/Vy); AL
ORI T AL AR : ETJ/RC = M, - (1/V)) - yor FAL RN FROFERUKIAERE: DIJ/RC =
ABS/RC - TR/RC; i3k B4 Ho 7L s B TR B Pl Qa MILE TN v, =
ET/TR, =1 - Vy; HI TI8 5 PS T SZARMIA b HL 752 AR 1Y) 5774l 9R, = RE/ABS = TR/ABS (1 - Vp);
HTHFER R TR oD, = 1 - 9P, = (Fo/Fp); HTH AR ET4i: ¢oE, = ET/ABS =
OP, - o OJIP 61K T M IIMILARIR: My =4 - (Fago s~ Fo) / (Frn = Fo); PTG T S
UL EER: RC/CS, = 0P, - (VM) - Fo; FaifEAL S ILE OJIP 2615 T IR F = Fy, Z [ A -
Sm=Area/ (Fy - Fo): LUROGRE A IEREIIPERETRE: PI (o = (RC/ABS) - [P/ (1 -¢P,) ] [yo/

(1 -wo) 1o TRIASAHE: P, = F/Fun= (Fin—Fy) /Fns DFgus=log (PD. fEIXH: Vy= (Fpp -
Fo) / (Fn-Fo): Vi= (F3oms ~ Fo) / (Fn—Fo)o

AR Li 5 (20100 M7 EVHEAN 1285905, Vi= (Fo-Fo) / (Fn = Fo)y AVe=Viwm = Vi u;
Wi = (Fe—Fo) / (Fp0 s~ Fo)s AK -+ AJ - Fl AL - band 73 52575 130 ps+ 300 ps. 2 ms 1 30 ms
AW E 1) AV AWx = Wi s = Wi xms AL - band A7E 130 ps ABMIE Y AWk

2 HiIR50H

2.1 SMIR Spd 3 E R 44 KBI R0

Wz 1 Prox, 38 °C/28 Craplit/iid 5 T ih 4l i A K W2 2 BP0, REAREE R, TR,
T AR R ZER A B EE A R BRAC T 19.77%. 18.11%. 16.03%-. 15.74%F1 16.35%. A5 VK i 22 it
T 38 Al A A, SR TR R TR LG R W 2 KA RN T
13.43%- 14.59%K1 7.0%, TikkmEFIZHHIE AR, 25 C/A5 CHEIBAIE FWfk Spd X35 A% i
AR TG 2 R
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Table 1 Effect of exogenous Spd on the growth of tomato seedlings under high temperature stress

posiil #f i/ (g - plant™) Ttk (g-plant™) - T AR/ em? Fii/em ZXH/mm

Treatments Fresh weight Dry weight Leaf area Plant height Stem diameter

25 C/15°C, H,0O 19.52+0.67 a 1.90 £ 0.09 ab 90.46+1.95a 18.63+0.15a 495+022a
(X Control)

25°C/15°C, Spd 19.97+0.19a 1.94+0.02 a 89.26+1.83 a 18.60 +£0.25 a 5.15£0.11a

38 C/28 'C, H,O 15.66+1.03 ¢ 1.55+£0.04 ¢ 75.96+£0.84c 1570+0.50b 414+032b

38 'C/28 'C, Spd 17.77+0.26 b 1.78+0.03 b 81.26 +2.28 b 16.43+0.20b 422+0.25b

2.2 5MNR Spd WM EMNEREMFRRNAFSHAFHEZIN

wmE 1 R, ERERAR, SR ONP M2k AEARTE, HRPGRIR MR, Rk K
PCHIT TR I TR . P 2 2o et A S 2 8 I B NI G P8 (Fodo il Whie Wit Spd Ja, il
RENE B0 VAL 21 OJTP £, BiK R Ko Jeprts N T (B 1 AR 20, Fo Ml 2256 JORF, v]
Y Spd TRk rl NN T 4 SRR VOL I . WA, WU Spd X OJIP 2k A W]
I, 0 F, BERIN, PR T Spd st HSk RO AR (& 1, B 2D,

—a— 25 °C/15 °C, H,O —&— 25 C/15 °C, Spd

3000 - & 38°C/28°C, HO —=—38°C/28°C, Spd 520 a
B, =
¥ 490
b
o be
2500 e 460 -
430 -
iy
2 2000 [ 200
153
23
i
gl 3500
L g : :
=g 2800 | [ A b
= b
2100
LLE
1000 1400 |-
700 -
500 0
0.01 0.1 1 10 100 1000 H,0 Spd H,0 Spd
Rl /ms  Time 25 °C/15 °C 38°C28°C
1 $ME Spd W ERMME T EMSEM A REHZER B2 SME Spd MRIEMETEMDEHBITLEN
TR BT T2 th AR RATEHIRIE
Fig.1 Effect of exogenous Spd on the fast induction curves of Fig.2 Effect of exogenous Spd on the F, and F, in leaves of
chlorophyll a fluorescence (OJIP) in leaves of tomato seedlings tomato seedlings under high temperature stress

under high temperature stress

2.3 SNIR Spd X EA &N E M F AR AT TR RI R
PUISATX 9 5 98 B 1) 22 5 W] LR M A i 4 W TBCR RZ  ARR PS TR & . oox i e &2 Spd
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(B, (Lietal.,, 2010). P 3 SoRiEiihiEa B AK-band >0, AJ-band >0, WIS K A 1A 52 i
W, S8, QU KEME, [FN454 Al-band > 0, Qg™ &/, AL Qa5 Qp 2]
() A 33 52 B ], PS T A2 A8 52 il AR o il Wi R et Spd 5, AK-band. Al-band
Fl Al-band 40X E RMESECDN, KW Spd W LA AR my oo ML FAR SR RE BN . R AT,
Jiti Spd %} AK-band ! Al-band #H W 252N, 17 Al-band B KT 0, KUILHHDE Qu R, X
e Ry m TR R A

Kl 3 B sl rid T~ AL-band > 0, UiHHERRIRIEARME RS, 330 PSTT AW M B Es 1S,
M5 PS T A a2 [ (F g AL 52 B . il piie Rt Spd 3 %4kl AL-band, #iid T fig
AL, PSITE GV RISEE FAS RN . Wit Spd ALFE R, JL L-band BEAKT-XF UK,
VA RS 5e 3, Re gL (Brestic etal., 2012).

—a— 25°C/15°C, H,O —a— 38C/28°C, H,O —&— 25°C/15°C, Spd —=— 38°C/28°C, Spd

025 T 1 1 0.025 AL —=!
AK —= -— A - AL

0.20 0.020

0.15 0.015

0.10 0.010

AW,

AV,

0.05 0.005

-0.005 -

BtE] /ms  Times

015 - 0.1 1 10 100 1000
BtE] /ms  Times

3 5ME Spd MERINE TEILEM FEX AT ER N AV AW, FE
Fig.3 The differences between the treated and the control in the relative variable fluorescence AV, and AWy

in leaves of tomato seedlings under high temperature stress

2.4 MR Spd X = iRME T EALNE JIP-test SE AR

X RO 4 25 96T T 8 ) 2 IR K15 AT BU# T, LS RIZ 9S4 ik 2 nf L
A, AR PER SO Hy (RCO Ay FE At 76 il B8 B0 A 3 1 5 8 A o i 1 6 BECABS/RC)
FiFRMEHE (TRY/RC) FIHGFEHUKIYEHE (DI/RC) &8N, T LS fEE (ET/RC) W&
/N, U B sk H T ML AR I R B R O A0, i AR 0 R A A AR D il R A
R MA R Spd B FIK T ABS/RC. TR/RC Al DIJRC HUHUE, A HIKE £5F UK, Tk
w1 T &S ET/RC, UtHH Spd AL T il Bl N ik JGRe o3 i, 808 T /AL IR ), M
DM E A S . IR R W Spd f5, & ABS/RC. DIJ/RC. TRy/RC F1 ET/RC [
18 55 065 A LU ) d 2

A Y, a4 AR S B AR T Qa MU TR AR IR (P FIHTT
ML AR T 728 (@B, NI NFE, 17 PS T S2AARMIR o H 752K 77780 (eR,) 5% JRZK -
o, VW] mil e T H ARG 2 B P E AR, 6 RONTEE W IR, (HXF PS T AR I W
Ei. [FIN, PR R IR (D) KIE ETF. miRMba R Spd, W, Pk & 25K, ¢E,
H oD, TFEIG KT, R PS T (AR P iR RSP o W Wit Spd, #5200 2 450 5 0] UK
PHRAREES.
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Table 2 Effect of exogenous Spd on specific energy fluxes and yields in leaves of tomato seedlings under high temperature stress

A

Treatments

25°C/15°CH,0 196+0.07b 1.65+0.02b 0.99+0.03a 035+0.02¢ 0.62+0.01a 021+0.01a 0.18+0.01c 0.51+0.01a
(X8 Control)

25°C/15°C Spd  2.04+0.06b 1.67+0.02b 1.01+0.06a 038+0.0lc 0.61+0.02a 0.21+0.03a 020+002¢c 0.50+0.0la

38°C28 CH,O 230+0.04a 1.76+0.04a 0.70+0.01b 0.63+0.02a 042+0.01b 021+0.01a 027+0.01la 031+0.01c

38°C/28°CSpd 2.10+0.03b 1.66+0.01b 0.88+009a 048+0.01b 0.54+0.05a 023+00la 023+£0.01b 042+0.04b

ABS/RC TR/RC ET,/RC DI/RC Vo oR, oD, oE,

4 fros, EEMRE R, A PS ISR B E A RN (Sw)s HIF QafE ML T 1%
SR, AR 2 AR TR Qar FEURKIOE (Fo) Ilb, Qa BE J5U K 5 KT A 1 (M),
[ S B B B2 (RCICS ) A E RSN J) (DFas))» AR (F/Fn) HOGHPERESR
H[Pliasy] TFE. FRBHNEBTE Spd Ja, S NSEIIHAFREEZRKE, LA Play M F/Fy KR
BEW] Spd AT LA HOMGE AR il e A PERENDC AL AR (9. WA F R, Wl Spd ) 7 At (145
NS HAAAL X JEA L TE 5 22 5+

087 1, . R a
0.84 = 2% F M { b
b b
0.81 | 15 L
N .
> v
B o078 | ° 12 L
0.75 | ﬂ 6
0.72 0
350 [ roa
. . 40 : a
280 - I = b ab 1 - T
5 210 5 24
2 140 | B 16 - b
C
70 L g L ﬁ
0 0
40 - a a 15
=/ = b a
32 12 F
b
T 24 ° 09 - b b
=g =°
A 16 | 06 -
08 T 03
0 0
HO  Spd HO  Spd HO  Spd HO  Spd
25 CT/15 T 38 /28 C 25 CT/15 T 38 /28 C

B4 HEMETHESNE Spd hBEEMLE JIP-test SHTHKIRN
Fig. 4 Effect of exogenous Spd on fluorescence parameters, density of reaction centers, performance indexes and

driving forces in leaves of tomato seedlings under high temperature stress
2.5 5MNE Spd MEEMETEMSEALESRRESENEMN
W 3 Fros, SO IRAHEE, il pra s A RO S R A, AR as b MISEE MR
G0 BT 26.77%. 26.27%K1 19.22%, WDV AS U et TOE A GG ks ay b MR
MR BN T 40.52%. 47.37%F1 29.85%, HIZHKEZ RN K- 3k 3 @Al LLAEH, 72
AR A AE T Spd BT B et e & = 1 & ke
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Table 3 Effect of exogenous Spd on photosynthetic pigment contents in leaves of tomato seedlings under high temperature stress

AbEE M44% a/ (mg-em™) 4% b/ (mg - cm™) M2/ (mg - em™) HWH N2/ (mg-em?)
Treatment Chl. a Chl b Chl. (a+b) Car

25 C/15 C, H,O 5440+ 1.87a 1691+033a 7132+193a 3148+ 1.14a

(X Control)

25 C/15 'C, Spd 56.61 £1.45a 17.45+0.87 a 74.06+2.25a 3299+093a

38 C/28 C, H,O 39.84+0.25b 1247+0.35b 52.31+0.60b 2543+0.18b

38 C/28 ‘C, Spd 55.98+0.32a 18.38+0.27a 74.40+0.50 a 33.02+0.12a

» A
3 e

A K AR A ) 0 358 JUIR A ) 55 AR, AR i 2 B R BN R P $8 4 (Sairam & Srivastava,
2002, LI R FRARAE D 1 R B R EEIAER K 12— (Paulsen, 1994). A5G 45 KK M,
P P 3BT B A A P ) AR KR BA S AR AR B 38 52 B S AR, RIS i AR Spd X i 4 1)
ZERTE W R, (HAT R R T i b e e 3 4l AR A GR 1.

M2 F e P T S ER I R 2R, LSRN Z /D0 DU YITE Sl 40 N A1
RES (ZEVERE 45, 201000 TR, 4R IS & 50 A1E A IEASCH ¢ & (Sairam & Srivastava,
2002), il MRERIR T 2% 25 G R AR I BN AS P, AN 5 1B 78 ih 40 Sk R S B AR (FRoBT
WA, 20125 XS GF, 2012), WUMEWASRE S T RMA SR SR GR 3D, XHAMNER
et s R AR m A R A RE A E B EMBCR (B %, 20100, AR, SR RGEEE T2 %
MES RN, A TERE RO REMAR, M 2R E M

h T 320 PR SR AT R A G A A3 F A AURTANE Spd B mDa A A B ERE I 1E H]
BUHD,  ARIG A P -2 R0 H AR S i i W38 TR 4l e A ay B SR REIN AR L . 4h
BRI, EE R A AT B RN (B 2), WA T RN sR T AR AT, SE
P —0 Qa KRAEIEAER, AT BEE o RV AL R, BCR R A A Z A st 5= 2
G (LHC,) =K1k  (Bresticetal., 2012) . #HF—3S 98, AU FRE (FJ/F,)
(ks> (4> FBOE il Tl e s iyl as 56 (F) b K9t (Fn) Prast (8 2), %
Y R e T 3PS T A2 AR 52 B M A, 7L idi e J) W 2 F % (Mehta et al., 2010 b; Essemine
etal,, 2012). WbAb, R bR E SRS BT SN Lo RO () BERN SR I G RE R N, g - 1A%
ECRERCD (R 2), BB PSRN PRI 2 AR Qa ) — 4024k Qp WL FAL B g IHI, &
FHLTAE Qa b KR . Wil Spd J&, Qa 1) Qp L TALIBIFRI(ERE, Z2Mf T L T7E Qa ALHI
2, MERRERRM (B4, B2 THEANBE TS, R TAsid QiR (v,
B, J ARG, T LSRR E T =8 (eBo) Hihn, FRK T HTIE b 20 K i #4
FEHL (1 AR 2). HiER| PS TG AR Z Sl A msm (R, T EZIL) (& 2) Bl Qp A&t
GBS R 2 A (B 55, 2012), DL ESERATREEZ T Spd #1H1 T Qp
MEEASZ AR Elive (IS 55, 2005), Zeff il v AR 5 R s, s n T PS T 52—
M 72 A, I3 TERERSR, R TR L. ABS/RC o MiFE R& ORI KD, HixE
HITRYRC BRI, (22>, B RZ (A 5 R K (Brestic et al., 2012). Mathur ¢ (2011) i
T8 R AR B FE 5 1) PSTT G W) IRV BSHOE I, FFEBEAE R 2 (0 3 1K SR AL Jg ) 5 At . Shu 5%

(2012) R IE F M ] 8 55 25 028 R B4 i v R 3 1K, 380046 8 P ) s v 0 8
(RC/CSy) , HZMMS it am R A Mg &, o7 DA &2 B0 SR i iE bk . AT
FH, SRS W Spd JGHCb THIGEREE S AN (ABS/RC), 11 J6H TEREFREL [P b))
T T 5K 5)) ) [DF sy ) SR E G N, I HAE s 7AW RN LB (RC/CS,) (R 2. K 4), M
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BERE A AR B I o X eSS SR, Spd Rl LAZEME il PSTT R SOy 5, B Hegh i
DiRE, XATREAE T Spd T AL B E A0S PSTT R M A0y L[ D1 & 1. D2 25 40 i (5 % be/f
ARG AESE PSIAMNAYITARS: &, ETARE SN LR 53 74514 (Besford etal., 1993),

Z AR pH AN HAT Z R TR, 25 LA AR S 28 178 2 LR] By e M A 2
FHEYHEN . ZIR4E A (Shuetal., 2012). WF5RM, Spd il B & By i s a7 v] LS IR |
T HLAT B IE SR BAE AR T AR e SRR e e, IES SRR, BT i 4
T S KA, R AR BEEYE R D e, AT m A PO GBARE B 45, 20000 AilEE
i PpiE T K-band 1 L-band ¥ HIL, RWISRFAABIR MRS (B 3), 51 PSTTEEWFEE
PR, PECLTRE RIS A 52 3 52 3 TR (Essemine et al., 2012). Wijifi Spd k2% T A FEAAR
fift B A PSTT S GARZ TR B, Gfl T 8GR AR 2 W44, X n gt Spd #il T PSIT4h A i
H EER AV, HEmAHBCR R AR EANEE O, N4 R A AR 1 5 D Re )
FasE, IFH Spd nJ LLZ B &1 RPIRES SR Eh 1) bafy i B PR IE 1 45, A A T 4ERFIBE A ASe VE
[F] Fof 552 1 P B T A5 % (Helga & Sigrid, 2002; Mizusawa et al., 2009; Brestic etal., 2012).

RS S =171 5 1 e TSI S R = SO 127 NI TR A s % < < A A b SO N B T | &
CINDRVS Ak i Sl e S I 9 el ) SR RN 1% ST (I Y S ERRY Bt G UL 7B i L SR R L U]
B, B TR TE MR B P B 4 E DS RE B R = 8 T, DT 2 i et B SR D't 5 2
SRR D Re a1 I R AR AR AR e, (R AR AR A K
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