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Responses of root organic acids and nonstructural carbohydrates of Taxodium
distichum to water-level changes in the hydro-fluctuation belt of the Three

Gorges Reservoir
WANG Ting, WEI Hong" ,ZHOU Cui, CHEN Hongchun, LI Rui, MA Wenchao, YUAN Zhongxun

Key Laboratory of Eco-environments in Three Gorges Reservoir Region ( Ministry of Education) , Chongqing Key Laboratory of Plant Ecology and Resources
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Abstract: Along the Three Gorges Dam reservoir on the Yangtze River in China, water levels fluctuate between 145—175
m annually, which has resulted in severe ecological problems, such as the degradation of vegetation and a decrease in
biodiversity. In recent years, many efforts have been made to restore the vegetation in water-level-fluctuating zones. Some
flood-tolerant species have been selected through pot experiments; however, only a few of these flood-tolerant plants
survived after being planted in the hydro-fluctuation zones, bringing new challenges to rebuild vegetation in these areas.

Chronic submergence is one of the major factors limiting the survival of plant species in the Three Gorges Reservoir.
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Previous studies showed that the root metabolism of organic acids and nonstructural carbohydrates ( NSC) played an
important role in the plant’s response to flooding. However, it is still unclear how the root metabolism of organic acids and
NSC in adaptable plants responds to water-level changes in the hydro-fluctuation belt of the Three Gorges Reservoir. In this
study, Taxodium distichum, a flood-tolerant plant, was planted at three elevations: the control-SS (175 m above sea level ,
abbreviates as ASL) , prolonged moderate submergence-MS (170 m ASL) and prolonged deep submergence-DS (165 m
ASL) in the reservoir riparian region of Zhong County, Chongqing. Organic acid and NSC content was measured and
analyzed after collection during de-submergence of MS and DS. The results showed that; (1) There was no significant
difference in the base diameter of T. distichum and the height was inhibited only by DS, indicating that the height and the
base diameter of T. distichum could positively respond to water-level changes in the riparian zone. (2) The organic acids in
lateral roots showed a trend consistent with that of the total root. The root organic acid content was higher in MS and lower in
DS than that in SS. Except for tartaric acid, malic acid, and citric acid in some roots, there were no significant differences
in the remaining organic acids. (3) Soluble sugar did not significantly change, whereas starch and NSC content was
significantly higher in MS than in SS. However, the NSC content of the total root did not change after being flooded. In
contrast, the content of soluble sugars and NSC was significantly lower, while starch content did not differ significantly in
DS from that in SS. On the other hand, the NSC in total roots reduced to some extent after flooding. (4) Correlation analysis
showed that the content of starch and NSC was negatively correlated with the oxalic acid content of taproots and total roots,
whereas the NSC displayed a strong and positive correlation with the concentration of malic acid, citric acid of the taproot
and total root, and shikimic acid of the lateral and total root. The results indicated that there was a close relationship in root
metabolism between organic acids and NSC of T. distichum. With a sufficient amount of starch and the organic acid
metabolic levels similar to those in the control, T. distichum could adapt well to the water-level-fluctuating zones of the

Three Gorges Reservoir.
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JEE X IR SCBART T8 PIAZAR Z A HLIR AN NSC 15200 , WA V& SPIAZ AR 22 A LB R NSC AR 0 5, LU R T 7%
A A KA BB AR

1 #MREFE

1.1 R RS T

2015 4 9 H BEHUK IR —B01 25 BRIE P2 AR R (28 21 em, O EHAR 27 em) B4 1 #E, 7
b A = I X P S (0 1 12.5 kg, T 2015-09- 15 SREWIIARE (5 DNEE) B4 20 FRIR I T BEHL
0 3 A(2:1:1) A0 A E T E PR B & 7571 (30°25755.47"N,108°09759.18"E ) 14 175 m( X HR-SS) |
170 m( HEEZKHEALFRA , MS) 165 m (TRBE/KHEALHRAL , DS) 3 AN ARl AbFRSR BE N3 1 i, 150 X &
P AR = A . A4 = 10°C AR B 5787°C , AR L 18.2°C, TR I 341 d, H MRS % 1327.5 h, H i3
29% , KB FRETHE 83.7x4.18 kJ/em®  AE[ERIH 1200 mm , AHXHEE 80% ",

R =00 P DX 9 5 K A6 AR Bl R , T 2016-02- 17 (MK 170 m 3B7K) SRAEEIR 175 m (170 m AR
(SB—HEAESD) ,2016-04- 16 (4K 165 m iR /K ) REEWEK 175,165 m BURTPIRE S (58 ZHRES) | 720 B I 5
FF UiEbs R RO ik i 34, AR S AN EA RSN EE N 2015-09-15 BE/KIATFLG, & 2016-04- 16 45
PRI B V5 SPIAZ BOAFT6 2R 0 100%

F£1 ZREREMKKELEKTE

Table 1 Experimental treatment in the hydro-fluctuation belt of the Three Gorges Reservoir

273 LhFERZH R IRE PISCAINRS
Elevations/m Treatment group Maximum flooding depth/m Flooding time/d

175 XF BEZH (TCIK W, SS) 0 0

170 FpRE K AbFRZH (MS) 5 134

165 TREE K HEALFRZ (DS) 10 204

SS: X B8 control ; MS; H & 7K #E moderate submergence ; DS : JRJE K deep submergence

1.2 ARARE = e

F a0 1 AR OUAR 23 JF HURE | 57 BB A DK & Il 52 36 % KR B R K M & 8 PRI Ve i, & 1
LLOCHEAE I AT 15 min, PRI 2 80°CHET Z1H E  BEUE T A9FE 5 >R FH MM400 BRES AU ES BN T 2 mm (1943
A BRI
1.2.1  WEAHLIRN E

TEF AR I FIHT A ST Al 1) SR H AR B LC 80 AR €354, L 95% 19 20 mmol/L KH,PO, 2%
IR (HBERR TR pH=2.5) 5 5% B9 H B4 E i sh A K AH A0 HLAH , 7E Sepax Sapphire C18 {4351 (4.6%
250 mm,5 wm) FIEATINGE KGR A Agilent 1100 % 451 £ B A48, T S A L8R 0.9 mL/min; K6
DA 210 nm; HER 30°C , i FE R 20 WL, 98% MY RIR ATEEIR T A1 IR | B FR AR i e AR SE 7 AR 4L
ARA BRI FHEHE 97 % 1 43 A7 26 2% B2 P A A (10 ) Al Tolk & JRe A BR 2 w4 At ; 859% 1) (A 33 4 FH B 85%
A AT A B2 . 99.5% I €6 3% 4l il i — AT R SR T B AL Taal501 ) 4 it

TR A B ERRRBUE P 0.1 ¢ BT 10 mL BOE L IA S mLBAKEBF IR h, BH =
ZE&, 7E 8000 r/min T &0 10 min, B FIER G FHFLAE N 0.45 wm 897 85 200 3828 (32 & Millpore ) 1 3€ | JER
R A i

FAR WA HLER 730 LA 5 AR AR 9 5T % A A HLIR 2 5 80T (me/g, DW) 3 SARA HLER S 3
R AR L S FAR RS 1A DL -2 i (mg/g, DW) .
1.2.2 HZ& NSC (il sE

ASCHAEY) NSC = R+ TERT , MERRFREUE PR A 0.01 ¢ BT 10 mL B0, ITA 5 mL 80% £
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M5 80°C KA 40 min , A #1555, 7000 r/min 5.0 12 min 5B EIH, EERR 2 WE & IF B0
K% 50 mL W%deﬂﬂﬂﬂiﬁéﬂﬁ%iﬂum FE 625 nm PR TR AHERANAT WG 66T (UV-2550, Japan)
S TR e mT s o Y TR R KA O T M I AR TR L ik A T

FAR AR NSC 4 \”Uulrﬁﬂﬁ MARTH 5% A B NSC Z 5801 (mg/g, DW) 5 BAR NSC A MR
ZH RS BB B A 1 NSC F 28 i (mg/g, DW) .
1.3 HdEadr

ABFFE R SPSS 22.0  Origin 8.5 X BHRHHATH I AT AL, FHASEAEAS T 4555 3 A AS [) K 8 Xk i P
AR R A HLER NSC [ 5ZM ; R B REAS T 462 56 43 #7 7K 8 11 40 4 5 /K Ji5 A BB 22 18] 1) 25 57 W 3k 5
Pearson #2¢ R BEE VAN E PR AR R A =9 (8] B9 A0

2 HRE5SWH

21 HEPREAKNZENL
=k R [X T P4 SR K TS ATV PR AR K BORERAN 352 2 s . 8 ml 40 Bl b RE A SS bk W
FHILR A, AR IO .22 55 s MS 41 M1 DS itk R 378 SS 42, H DS 4118 3 {IKF SS 41(P<0.05) , ii.BH
THEH ALK NG TP AR (R 2) . SYIRIEAR LG, 3PS AR AL I T TR ALK i B 3R 30 R 3
KAt A T0 0 352 5 ATE AR /KA 5 SS Al ICH 25 5
F2 SIRERKH T TEDLOEKEE

Table 2 Growth of T. distichum in the hydro-fluctuation belt of the Three Gorges Reservoir
SRAEAEIR ERS N AbFZH EIRGHIEY AbFR{E

Sampling Growth indexes Treatment group Initial value Treatment value
45—t First sample PRiE/ cm SS(175 m) 69.100£0.590 A 78.250+0.303 Aa
MS(170 m) 69.100£0.590 A 69.25020.197 Aa

HAZ/mm SS(175 m) 8.375+0.543 A 9.575+0.536 Aa

MS(170 m) 8.375+0.543 A 9.483+0.621 Aa

%5 4t Second sample PR /em SS(175 m) 69.100+0.590 A 83.350+0.106 Ba
DS(165 m) 69.100£0.590 A 69.675+0.256 Ab

A%/ mm SS(175 m) 8.375+0.543 A 9.345+0.258 Aa

DS(165 m) 8.375+0.543 A 8.333+0.438 Aa

FPEUE R B FREDR (n=5) 5 FFTAR R RS F-RERR K M BT R (-5 /K M5 A BB 2 [l A7 35 22 Stk (P<0.05) s IR B A [l /N5 <7 4

FoR ALK AL B 2 6] 4 8 35 25 57 (P<0.05)

22 MAAHR S EEL

ANTR] K 588 B %o P A2 SRR AR S AR LR 5 i S i R[] (36 3) , B — bRl v, 55 SS 4l L,
MS 417K FEC AR REIR A R L 2F R SRR AT AR IR & I s, L PSSR R AT A R A B R 2K P
(P<0.05) ; 5 SS AAHLL, MIARPGA R 8 R SRR & it AE MS 4 Whad i 20K W 38 b a3, H el 40 3=
Gz b AR DR RIS & 5 A B R AR & i 3 B (P<0.05) 5 MR A AILER & it 5 AR A 4L
1R O AR AL A A — 3, MS 21 BRI A TR FF AR SEIR IR T IS T SS 4, MS 4L BRI Fr R S R T
SS 4 (HI AR B E K- (£ 3) .
FE 3 W, 28 T HEREAL T, 5SS AR EE, DS 4 AR A R 2F R SRR R RN A B E T
F% ;DS MR FE/R P AR SRR AR & st KT SS 4, FLIE A B AiAv 12 R 6 31 i 3 /K F (P<0.05)
SR HLIR & i SR LR & A8 (b — 350, ARV T A TR ALK M e T, DS AL ERAT PR & i KT SS 4,
H DS 2 S AR A R AT A R . I SS 4H( 3 3,P<0.05) ,
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Table 3 Organic acid content of root in 7. distichum in the hydro-fluctuation belt of the Three Gorges Reservoir
re msxw M — - o
Sampling Root type o AR R WRMR FHEIR
group Oxalic acid Tartaric acid Shikimic acid Malic acid Citric acid
it FR SS(175 m) 0.926+0.114 a  4.53120.697 a  4.172+0.418 a 1.722+0.287 a 6.598+0.161 a
First sample MS( 170 m) 1.006+0.465 a  6.309+0.518 a  5.018+0.505a  4.833+0.598 b  8.677+0.529 b
AR SS(175 m) 2.239+0.572a  7.270£0.656 a  5.085:0.347 a  5.630+0.872a  5.430+0.756 a
MS( 170 m) 0.737+0.155 a  8.072+0.734 a  6.568+0.512a  5.726+0.446 a 1.674+0.125 b
SR SS(175 m) 1.583+0.297 a  5.90120.601 a  4.629+0.567 a  3.676+0.459 a  6.014x0.373 a
MS( 170 m) 0.872+0.236 2 7.190£0.406 a  5.793+0.540 a  5.279+0.599 a  5.176+0.423 a
St FR SS(175 m) 3.570+0.512 a  4.227+0.338 a  4.377+0.480 a 1.649+0.175 a 1.417+0.104 a
Second sample DS(165 m) 4.326+0.318 a  3.724+0.452 a  2.375:+0.301 a  1.310+0.384 a 1.130+0.161 a
MR SS(175 m) 2.554+0.218 a  6.844x0.702 a  1.488+0.368 a  4.550+0.727 a  4.7630.680 a
DS(165 m) 1.173£0.409 a  4.787+0.274 b 1.961£0.450 a  2.478+0.473 a 1.351£0.102 b
SR SS(175 m) 3.062£0.611 a  5.535+0.395a  2.932+0.753a  3.100£0.793 a  3.090+0.673 a
DS(165 m) 2.750+0.297 a  4.256+0.317 b 2.168+0.221 a  1.893+0.320 a 1.241+0.081 b

RPBAE N AL ARUERR (n = 5) ; RIFUAR R NG FHRE 53 31 3R [RHE R R Tl AR R 2T Ab B 22 [ A 1 35 28 5% ( P<0.05)

2.3 K& NSC 17284k

231 HRETEER

Pl 1 R DX T TR K X 7 SBIAZ AR 2 TV R P 1 W60 55— R R R T 7
PO AR T HTRA LN MS 4175 PR HACH S T v Mol A ik 5 S 41 WA TS TE B e, 1665 —HRE S,
Hr, DS ZLEE SRS R AR AR A TP A R B S T T SS 4LRIATE (161 1,P<0.05)
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CoieE
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5 it Second sample

Fig.1 Soluble sugar content of 7. distichum in different treatments
FIRBUE R P IE AR R (n=5) ; ANRVNG FRERIR KA BT Z A 35 25 5 (P<0.05) s NI RS FBE 7R K HE /01 46 H 5 /K A b
PR 2 [A] A 3 25 5 (P<0.05) ;SS: X control ; MS ; H1 7K moderate submergence ; DS ; JRIE 7K deep submergence

232 WMREHZL

JEE X T V&7 SR K X AR R VSR IR & 2 fros 2 BN S —HERE S e MS 41 AR AR | EAR
VE R T SS 41(P<0.01) , BARTE R & SV LR ETC W% 25 5 DS A B MR SR ER R S
SS 1 JCH 25 5 (A B L TR R (E (&l 2,P<0.05) .
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B2 AEKEBFHTEACRREMNEE
Fig.2 Starch content of T. distichum in different treatments

233 MR E& NSC sk

Rl 3 2 =R DX T TA T SR K XTI PIAZAR 2R NSC B it isgm, S5 yEm A8 fb— 2, 55—t S MS 41 NsC
THEBIRER T SS 4(P<0.01) ;MS R FAR NSC & it I (R TR LR E A, MR B NSC SHIHETCH] i 25 5
(F3) . BB HEART T NSC & i 5 a8, DS 41 NSC & it B 3K T SS 4UAWIER{E (P<0.01)
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A 1 ¥idiE w4 SS eAMS
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B3 FEKEZXHTEPLIRENCEE
Fig.3 NSC content of T. distichum in different treatments

241 WRAAFEAPLRRARNE 7D

WP AR B A R A WL A SCHE A 2R W], Fe AR 3R IR SRR AT IR 5 i e AR AR
)RR 2B A O (H X 7300 5 AR HLIR R B 38 IE A G R (R 4,P<0.05) , AR B 7R 5 oA
AHURRIC 3B AR, T AR R AR 35 SRS R | AR IR IR S B AR BRI 2R B i Y 3 G A
KRF(P<0.05) o v PIRZ M AR LRI AR5 MR AR 25 5 i B A R 38 I IE A DG G 2 (P<0.01)
EMRTFE RIS HARA DURR AR GRS, MIOUAR | BHR 25 F R 5 0 40 IR | R ARAT AR IR i B A 8 35 TE A 5K
(P<0.01) , SMNMR AR 5 A A BB, MRS R IR P iR -5 A A LR JC 35 AH OGP, T AR AR S
SRR FRATEIRR B 235 IEA R OC R (P<0.01)
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2.42 MWERAHLERM NSC A2 Hr

FHSCPE IR, 3 P2 AR MR FLEARA HLAR 5 NSC [a] L2 B AR A SEE R (£ 5) . 4R,
FAXSBERS NSC T 5, 7% PR R Al PR S5 A DL AR OGS 58, FE b UAR Al v PR S5 AR R AT HLRR I AR R
W FEARSCE MR AR T A0 TR IR S SE MG 1 PR 2 R -5 TV PR Tk (NSC TR A AR S PR s, T
EHEARER SRR AR S AR SR TR R ) S SE R INSC & B AR DG PR, KA B 2 AR K
(P<0.05) . TR EMRFIRSTEN NSC & R B3 U RO R s AR BRI R Fr i AR AR
FERIR S TERY NSC KRB R FIEMRIC R ; EMRFTEIR S TEH NSC 7 i MSCRR BEB i, AHC R U 1E 0.9

ifis
F5 EPLRZFEIES NSC FEEMEXIES
Table 5 Correlations between organic acid and NSC content in root of T. distichum
AP VEM LSS PHERRAK A A i
Soluble sugar content Starch content NSC content
At
Variables FA AR JENN] FAR AR SR FR AR AR
Taproot Lateral root Total root ~ Taproot Lateral root Total root  Taproot Lateral root Total root
}:*EEE& -0.573* -0.230 -0.465 -0.808"" -0.683*" -0.735"" -0.763"* -0.703"* -0.740""
Oxalic acid content of taproot
] FR R
{)\ME$E& -0.092 0.247 0.055 -0.174 -0.283 -0.250 -0.149 -0.193 -0.175
Oxalic acid content of lateral root
R R . .
- *EEEX -0.481 -0.025 -0.314 -0.705"" -0.676"" -0.696"" -0.656"* -0.638"* -0.655""
Oxalic acid content of total root
I)FE{EEE& 0.336 0.118 0.265 0.411 0.395 0.406 0.410 0.402 0.411
Tartaric acid content of taproot
M 3 7
fLH‘ﬂ{iﬁEﬁZa 0.380 0.411 0.426  0.479 0.347 0.397 0.472 0.442 0.462
Tartaric acid content of lateral root
AR 1
- E{EE%‘ 0.442 0.339 0.433  0.551" 0.454 0.494 0.546*  0.522* 0.540 "
Tartaric acid content of total root
i NIy
EEH%% ' Wxsz 0.440 0.185 0.361  0.275 0.222 0.243 0.382 0.261 0.319
Shikimic acid content of taproot
| 7
f)\H‘E%ﬁ@x . 0.359 0.138 0.289  0.643"" 0.613"  0.632"" 0.559" 0.611" 0.596 "
Shikimic acid content of lateral root
S R . . .
o 1:&% " M 0.500" 0.200 0.406  0.638"" 0.587*  0.613" 626"" 0.606 " 0.623""
Shikimic acid content of total root
}:*Eq:%@& . 0.608 * 0.217 0.482  0.755*" 0.783** 0.784** 0.749"" 0.793**  0.784*"
Malic acid content of taproot
) AR 3P SR i
{)\MEI;E'EM 0.621" 0.329 0.540% 0.520"  0.422 0.462 0.616"  0.489 0.553 "
Malic acid content of lateral root
SN ER . .
. I%% 0.754**  0.344 0.631** 0.760** 0.706** 0.735** 0.825"* 0.758"*  0.799 "
Malic acid content of total root
)FE%%%M 0.648 " 0.276 0.534* 0.955"" 0.884** 0.921*" 0.888"" 0.905"  0.909 **
Citric acid content of taproot
AR 5 B T
1}]1‘&4‘?*%@& 0.193 0.327 0.270 -0.127 -0.293  -0.240 0.021  -0.179 -0.091
Citric acid content of lateral root
AR 0.642"*  0.416 0.594* 0.705*" 0.550*  0.611" 0.736"" 0.633"*  0.689""

Citric acid content of total root

# 5 FIRTE @ = 0.01 AP FIRFIR BEA N ; * FR « = 0.05 K Tk 3] AR

3 it 54£R

=K RSB AT S, 145—175 m g4k A7 18] J 30 Pk 7 A K AL 5 BUR R BOR AL, AR W 2 FEERRAR, =
o DX A= S RIS - FVHI, T 9 I SR AP A 2 0 S AL, IR RERNE I R A A, A
AT AR A PR, 2 T P AR W S I RGBS R, TROPIAZ AR R e AR AR K Y
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HKHE G AT RN 100% , A0 DS WA 1 3P Rm AR (K 2) o A SCERR U] AP 7E K T Al bk
U R LR, A B T A2 SR R Z KT ) R g — B S PSRRI S i T SR
AR T AR S 2R B I UG O, R PR MR o R R i O P XK T

KW S BRI P A A A K BN R Z —, KN UAY B2 ML, B S B AR PR i 4, R AR &
P2 FE R 220 AR RIS R K R b AR R A LRI G AR AT R,
FE AR 22 3 W AT BILRR RN IS0 5 ek (g e 2 HBR /K 2 A5 0 5 b 3o 1 B g 22— 72 i R R vl Ak R
T PR LA () A, 5 R R A T A A R AR I I AR ) FL A M SR RE R SR U, A DR = R XK
SrRAL IR B, 96 PIAZIE Ao AR G WA o S SRR 38 TR, 3 s K VB T 32 e 1 AR ST 4 51 5 Z A B
15 SS UM LE, MS Z7 A2 R HURR & S 4 3 s MUUAR BRI AR 2R R SRR e P AN 3, 7K
W BT PSR R B AR R A2 B — 20 B IR0 e AR, B R Skt Y A HLRR AN 2 5 2 ki1
BEINRT Re 5 H N T PR R PU R RGBT, U FAR O AT O BT T P K A R, TR
MR A RFFE B A NIRRT 1, 5 LA WURR & i AR AU AN [R] , DARAT A6 R 35 1 R B0 W 5 1 e, HLBE
HRWESE L AR, DS AVE PR MIAR EARFH IR 8 35 IR T SS A (3R 3) o /K g 14 512 Jo e s S BT i 5 19
YA 3E TR K S BORE T e 7™ F R4 R =R RGP ™ T SZ BEL | G P R S B R i B
E TR CABIIRI, AR R A RRAE K HE A T B3R (HBEE K A R i K 2 R, 52
AW B, MS H KPR R A TRA RE R T SS A, B AR FE A ] A9 TR BE /K W e R, DS ZHAR &R0 41 1R
PIRT SS 41, HANHGA GG 2 25 B FOKF- (36 3) |, AT AE-S 1K B TR BE KB Bl 200 iR 12 14 ) FH 280
AR, BROAR LSRRI R AR R T SS 41, BARFRRAMIARZE R IR A 2505 T SS 415h, DS L H A A
PURRIIAS AR T SS 20, BEHITE SPIAZ AR Al 245 55 00 B SS A AR R K1 A LI AR, 368 17 1 7 i < 0 TR
FEKHE M, SRHRE — B AN R B K T 361 ) 78 PUAZ AR | SRR DR 5 B (a3 — 8, &
MITEAHLRRACH b DR — A% AR (K 3) .

AN UL =1, 2 e D AR AT A2, RIS IR 0@ R ASC B A B IR AR AR A HILIR
ZIRIFFAEA AR BEAR S, R WA R ML A QR 28 355 (3R 4) o V& PIR2 B RRER SRR IR T AR 2
MR AR ZE R S €M NSC IR ELH B MO R (3R 5) , i — IR R A LIRS NSC ARSI UIHIG
AU T WA A IR 8 5 A5 R U 3 28 S T /K T A A0 A4 2 A T D R UR ' . — T, NSC S Al
WIAE AW T A RE R SR UL, LABE AR 3R A7, 0 e ) 26 B SR | OB 258 m i Pl O X IR AR A5 R A )
FHST S 53— 5 T, B SRR S A B P P A PR D R A e A 0 SR IR R 3 S A AR R AR 2
[l 30 i R S0 T A B IER  AHSCHIT ST R I  AZ B m] 3 o S AR 2R B | R R 5 0 i i A2 1 0
IKHEIRETT ™ SRS — B, A R B, 5 —HURE S b MS 17 PIAZVER NSC & BEH 3 T SS
4, AIAETERE O] AL, SR NSC 57K A0 BR (6 W I 22 52, UGV PIAZ AR R REZE 4 050 s B 0 b o5 0
R BEKHEE . TS E A DR A 28 AR AL R DS 4L PIAZ LI MERE A NSC 3 B R T SS
HAPIERIE (B 1,18 3) o ATREDR A e RS MR B TR B /K HE A T, D DR UE v SPIAZ IR 1 AR BRI)BE , REFERY
BN BUR &R 89 NSC B+, AR DS L3R & 5 WK TOK W AT ORI L6 (6L, (B85 IR iy SS 4 JE W]
WIESE, RIS PIALT A I TRl PR EE K HE A T, MR AR n] R — 2 IOk o 4 5 0k NV g

L5 LT 7R =W DX Pl SR A A R ARG HLER A NSC A QB E HEF5 7 PIAZ I 18] TR /K TR
(A B RE DT 10 A AR . WRSE AR AR DL AR I OE T EARME T R A A LIRS 3EHD |
NSC [a] BB EGRARSCE . 95 PR R al il 4y —E B9 NSC 7 i, JUHUR JE Ry & &, PR35 55 % IR AR [R] )
ANUACIZKF , PRUE IR BE /KM T A2 B RE BT 5 RE S (N, e M o7 9 v iy IR 35
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