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Effects of Zn salt and drought stress on seed germination and
seedling physiological characteristics of Codonopsis
pilosula in Gansu province

YE Wen-bin', FAN Liang’, YE Jian-long®
(1. School of Agriculture and Forestry Technology , Longnan Teachers College , Chenxian, Gansu 742500, China;
2. School of Mathematics and Information , Longnan Teachers College, Chenxian, Gansu 742500, China)

Abstract: A sand cultivation experiment was conducted to study the effects of Zn®* with different concentrations
(107 °mol- L™, 10 mol- L™, 10 *mol*L~", and 1073 mol*L."!) and PEG - 6000 (5% .10% .15% 20% .30% )
on seed germination, seedling growth, osmotica accumulation, and active oxygen metabolism of Codonopsis pilosula, an
authentic Chinese herbal medicine in Gansu province. The results showed that the low concentrations of Zn’* and PEG
could significantly enhance seed germination and seedling growth. With the increase of Zn?* and PEG concentrations,
the germination rate became decreased significantly, and seedling growth was inhibited. The lowest permeability threshold
was —0.94 MPa. O° production rate and H,0, contents in leaf were increased dramatically. In addition, activities of
superoxide dismutase, peroxidase, catalase, and ascorbate peroxidase went down afier an initial increase. Contents of
glutathione and ascorbic acid in leaf were decreased markedly. Levels of proline, soluble sugar and malonaldehyde con-
tents in young seedling leaf went up significantly with the increase of Zn** and PEG concentrations. It was found that

“Sand 107 mol * L™! zinc salt could improve the drought tolerance capability of Codonopsis pilosula to moderate
stress. 107> mol*L~! zinc salt and drought stress caused the maximal damages.

Keywords: Zn’>* ; PEG; Codonopisis pilosula; osmotica; active oxygen metabolism
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W SCXRAE < Zn R0 5930 6T 805 o1 A R4 v A BRSPS 2 ) 107

In BAHPAERLHENMETE, S 52 M4
B ARG A AE T O 28 R0 2R 11 5 1% 5 R A Rl 45 0
Pl =21 AR Zn XTRIYIME RGBS T T
Zn TEAHPI AR N WS oA L R AR DL Sk Zn 30
fi 00 F AR T K HHL R B9 BT 9T 3% i
278 R Zn BT U ARITAR AL T R A 1Y
BT RS, SR E T B 1O s i B L
Fe % il TR L R g ALY B
A TR E M EE X Z —, 8L [ Codonopisis
pilosula( Franch.) Nannf. | 2R E LS54 5t 254,
FETFHNE T GBI BT CH A IR i
T e AR, DABE R T SO B R R S5 B A
ST, 2 P E KBRS R R A4 2
Z—, FLRPAE g s A S BTG, R AR OR , BB
— BV HOR R E 2 2 T A A R B
—HE Pl Sy 32 A PR R 5 B 1R e T 7 A A (]
FA) W 7 1) D BN S0 , ol 1~ 157 2 R 4Ty B R ) 3k 23 1) g
IO S B T AR 3 I PR, 0 L 3 I 3 85 1) A2 AR AL
RIS 52 38 10 A 355 sk SR, DALk, [ N A 2220
FEJE 1 &R JWh 38 X 1 5 b 5 A ) b T e R e 1 B
L3 =1 T AR i 5 B R A7 2R R &
JB AT YR H 7 3 R 2R SO ) B AR T
SO, SR g i 2E e TER . ik, DUH
TEH P 254 8050 RS i w N TRD S O s BEoE
TRV EE Zn FIAN[FIEFE PEG B4 T 538 T XF
BUEFP & A B E VA Y AR R AN
ARSI 38R SO HRPUEE A () N TEDLEE, BF
FEGB PN BUE WA T A, W55 8 AR 3 T £
PR 2 SO EY IR R R SR80, 37
e R A BT, AT ISE AR AR T B
LRSI
1.1 ##

AR B 18 B H R A B i sc R,
ZnCl, FIZEM/K KIS 107 mol* L™' 107 mol- L',
10"*mol*L™" 1073 mol - L™ '/ Zn?* K535, F PEG
(R W, 4T &R 6000) Bl 5% .10% . 15% |
20% 30% MR -

1.2 FHik

1.2.1 #AFHAME FEREFRM(ER 12 com) BT
WA L 2 SRUEAC, HERR A 2 mL £ MR 2ot 5 2
mL B VKT PEG 55 55 AT 57 28 58 U e b B, 3
SEHEE 0.1% HeCl HHEIFHRM 4 h J5 I E0E
100 K7, AL 3 U, LAZEIRK B 37 0 % IR (CK) , &
A 25CHpDGIREEFAE T, B ROGI 12 h,3 d 5T

CSRERELH | TR F TR & 2 0 R 18501
T ) A TR MR S TR Bl g 1S 1o ok R
FFP 8 & 48 803155 2 I Leather GR Fll Einhellig
FAU Wy g5 0 MR 4 Michel F1 Kaufmann''s' 3C ik H
PEG VIR 5B BRI R R TR R BB

HEARXN ¢ = - (1.18x1072) € - (1. 18 x
10°Y¢C*+ (2.67x 107*) CT + (8.39x 10°7) €T,
K, o HBIBR, C F£IR PEG IRIE, T R ;
5% 10% .15% .20% .30% I PEG ¥ & 7E 25°C i} 1)
BEHAKIR N -0.03, -0.10, —0.24, - 0.42 MPa
F1-0.94 MPa,
1.2.2 #h ARz S SORE -0 5k
8 250 mL 1)/INGEFR IR AR A PR T B AR, LAY B 1 e T
KA PIUAE R FR BT, ARG AR 50 BREUE ST, 5
WHEE H ERWEA G LA 2 mL &K E
Zn** 5 2 mL MR PEG 5537, LAZE IR /K X A,
FEWTRNG Zn®* Tl PEG BEFR M FZRIRK , PR G s
BT, LB 1k 7K 43 25 2 FRAS [] b 3R] %) A0 B 5
Wi o EFBEARE TR IR 25°C .12 hed "B 6 IR B 55 40
RS, 8515 d R ERINE ZARVEYI 20 i AR K
B o KRR S0 HEA 1S ) s MR A (A AR
J& BT 105C MR AR T 30 min, 7EIR ZE 75°CHE
ZAEE PR 30 ARV E T EAMR T,
1.2.3 BZATHREEThRAAZAETRG N
2 IR 15 J5 B B AR K S0 ) B AR AR TR A6
2.3 Fr A R n I e AT PR RE S A U RS IR A R 1
ORI I A A5 AR SCk i E R A B T 0%
72 i R0 H,0,21 i AR B AL
(SOD) i AL Py g (POD) | 3t %64k S i ( CAT) FHHT
WM g 3t S AL e CAPX) 385 14 S 43 Ik H K (GSH) #
PR IMFER (AsA) & 52 10 J5 2 00228 SCHR 19 ]
1.3 #HESHITE5HH

4 H SPSS17.0 Ak geit o34, FHELIN 2= 5 2
ST e G 2 R AT B E AT, AR INE R
TR FEMZER(P<0.05),

2GR

2.1 7Zn** 0 PEG I T EMEN A REMFHEN

=1

M2 1 AL WA I Zn® YR I, B A
PEG W& B O &7, USRI B & 38 B R 4R 4.
AR AT IR K A A B TR AR . PEG AL R 1Y
SR, B PEG YR EEHE R 2B G TR &
P E AT TR RN R 4 BRI K A KB MR IR R
~0.03 MPa> —0.10 MPa> — 0.24 MPa> — 0.42
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MPa> —0.94 MPa, W EU5E RN FHT R M A K 59 PEG #1110 2mol - L' Zn?* b BV E T, 5w S0 1
AT 52 192 i Hlm S (EN - 0.94 MPa, TEAREIMR AT k38 07 48 SO0 A AR KA A 5] P 32 1
JER) PEG #1107 % mol-L™" ~ 10 *mol - L™ Zn?* ¥R FE &AL, WM HR LAY Zn®* A0 PR AR A B0 I8 57 T 2 W
ESUE N, BUE R T B AR R IR ECRIAEIR AT EoE R R R R A AR

FRA T RS AR A N [ A 8 1 T 3 5 FEAS TR) W

R 1 7o’ 0 PEG AT R BB X SUE T F K IR0
Table 1  Effects of Zn®* and drought simulated by PEG on seed germination of Codonopsis pilosula

Ze?* HeJEE /(mol-L~1) PEG ¥R IE/ % WK AR/ % i R AR E (1) FRARAR /em TR /em

Concertration Concertration Germination rate Geimination index ~ Embryonicroot length Hypocotyledonary length

CK(0) 95.40a 375.97b 1.05b 0.76b

5 93.52b 369.67b 1.14a 0.87a

CK(0) 10 74.48¢ 289.49¢ 0.93b 0.53¢

15 44.72d 185.07d 0.53e 0.30d

20 31.19 74.19¢ 0.26f 0.24e

30 21.21g 54.09f 0.13g 0.13f

CK(0) 97.10a 395.73a 1.17a 0.90a

5 95.32a 371.17b 1.15a 0.88a

10-6 10 76.28¢ 298.34c 1.10a 0.81a

15 46.32d 196.77d 0.98b 0.33d

20 33.29% 78.10e 0.29f 0.27d

30 26.23f 63.14e 0.20f 0.19f

CK(0) 96.71a 380.93a 1.09a 0.89a

5 94.82a 367.67b 1.14a 0.87a

10-5 10 78.14c 314.39¢ 0.97b 0.54c

15 49.82d 215.07d 0.94b 0.36d

20 36.25¢ 89.10e 0.31f 0.28d

30 28.09f 74.19¢ 0.29f 0.22e

CK(0) 90.11b 345.93b 0.90b 0.76b

5 89.32b 327.67b 0.89b 0.74b

10-4 10 66.27d 284 .34c 0.83¢ 0.5lc

15 40.02d 185.70d 0.54e 0.32d

20 30.29% 71.10e 0.27f 0.26d

30 23.72g 69.19% 0.25f 0.20e

CK(0) 87.18b 331.13b 0.84c 0.66b

5 73.35¢ 317.17b 0.74c 0.67a

103 10 56.20d 264.39¢ 0.67d 0.43¢

15 34.42¢ 145.70d 0.43e 0.23e

20 24.54¢ 54.109f 0.19f 0.2le

30 13.21h 44.109f 0.12g 0.16f

TE R B [e] — AL BEAY 3 Y 52 A AR5 D A8 AN (] W I I fi) T 4 — 5 AR [ e B ) ) S S S AR B, R RN T REROR P <
0.05, F o
Note: Data in the table were calculated by same treatment with three replicates; Significant level at the 0.05 for different lowercase by the single factor test

between different reciprocation treatment. Same for other tables.

2.2 7ot F PEG BT EMMERSUE B ERBM TR SOE L B A Y I S AR AR AR 107°
(14 2 AT SO TR B8 R~ 10 Smol L B HEAEA, 107 - 107 mol- L

PR MR T AN T EAE PEG A Zn>* ZE HWHAMAL  prgdmmi /e Bl SRR VR T 22+ BEAE HE S0 3% 4 i

HUR R TR, B Zo°* AR ERIIE gy A B TR B ) e 2 B R B0 4h 1 Ak K2
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BIR , foli A= i B SR , ;X el LASRIA IRV Zn
AT S e XT&EZDEHE’J&%&%H&%%%E’J

SRR ML, B e S0 5E W)V AR B T R IR R Y
NP, SR SO A T AR KOS R P R AE R AR

R2 o>t I PEGC T EMERHEHEEKNZIN

Table 2 Effects of Zn’*

and drought simulated by PEG on seedling growth of Codonopsis pilosula

In® R PEG Y& & MK Wi AT T & WTE
Concertration Concertration Root Seedling Root Root dry Seedling dry
/(mol*L~1) /% length/cm height/cm volume/mL weight/g weight/g

CK(0) 2.91b 5.12b 1.66b 0.25b 1.93a

5 2.94b 5.3%a 1.74a 0.28a 1.99a

CK(0) 10 2.51c 4.08c 1.31c 0.24b 1.78b
15 2.24d 2.67d 0.92d 0.21b 1.68b

20 1.79 2.32e 0.80e 0.13¢ 1.35¢

30 1.51f 2.04f 0.71f 0.11c 1.32¢

CK(0) 2.99a 5.36a 1.76a 0.28a 1.95a

5 2.95a 5.3%a 1.75a 0.29a 1.98a

10-6 10 2.57¢ 4.27¢c 1.37¢ 0.26b 1.84b
15 2.26d 2.77d 0.96d 0.23b 1.71b

20 1.86e 2.34e 0.83e 0.15¢ 1.37¢

30 1.59f 2.14f 0.75f 0.13¢ 1.34¢

CK(0) 2.95a 5.17b 1.68b 0.27b 1.93a

5 2.96a 5.41a 1.76a 0.29%a 1.97a

10-5 10 2.53¢ 4. 14c 1.33¢ 0.25b 1.79b
15 2.22d 2.69d 0.94d 0.21b 1.69b

20 1.80e 2.30e 0.8le 0.12¢ 1.36¢

30 1.53f 2.07f 0.73f 0.09d 1.33¢

CK(0) 2.90b 5.13b 1.65b 0.23b 1.90a

5 2.91b 5.33a 1.73a 0.24b 1.8%a

104 10 2.50c 4.00c 1.27¢ 0.20b 1.74b
15 2.14d 2.46d 0.90d 0.17¢ 1.61b

20 1.71e 2.24e 0.75e 0.10d 1.24d

30 1.09¢g 2.04f 0.60g 0.07e 1.15¢

CK(0) 2.79%¢ 4.93h 1.56b 0.21b 1.79b

5 2.3% 4.39h 1.35¢ 0.18¢ 1.65b

103 10 2.37¢ 3.67c 1.07d 0.15¢ 1.57b
15 2.09d 2.27e 0.82e 0.13¢ 1.48¢

20 1.59f 1.94f 0.58¢ 0.08d 1.13e

30 1.07¢g 1.84¢ 0.3%h 0.05e 0.93f

AR T i R B S A S T A R, Zn® U

2.3 7n®* 1 PEG R T SBME X G0 40 B 5 1B
AR 0, B 07 = L ERR R

Hi1 3 AT RLE I, 6T 2 M E Ve R 805t
4T PEG M BE 1 T o, AR 4 (4 9 T v e L
T i 25 1l 2R Ha 0, 75 b RN OFF 77 A U AE PEG
WP N 5% INHIE T X% IR 4L, Hifth PEG ¥ 2 5 % B AH
FAg A BT . B Zn®t BN PEG VR SE Ho 36 1)
SHRE SN , S305E Sl T R R A P T 2 5% 1) Al i

FEAE 1076 ~ 1077 mol - L™ "B SU5E &)y 1 AR AR A4 Y 1) 7]
VARV N R U B I R\ H,0, E R 077 A
HRILTTC Zo® WA YE R s MBUETE 2 MR
107~ 10 ol L~ PRI AT % S
IEIR \H,0, &1 Fl OF 7 AR A SR Ty, X B
VR BE R Zn BRIA 22 E PEG BT SIS0
4P AR B 2 WY AT VR R L R AN 51 & F
H,0, i AR R AR B AT 2 ) OF o &5
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KW AR Zn®* AT LU TRE T 52 XSO 4 Y
A PR T R vk B Y Zn? * 0 T AR T B0

A8 A= R A i A AR BB U AL, B T 2 77 H RUEE
H0)7IBIER

R3 7’ FPEC BT REMEMNEREYERESERATWR N0, SEM O FEEEH I

Table 3 Effects of Zn?* and drought simulated by PEG on osmoregulation regulatory substance, H,0, content and

O~ generating velocity of Codonopsis pilosula

ol e PEG V% Al 7 LT D S S e Hy0, Ffi
Concertration Concertration Dissolubility sugar Malonaldehyde Liberation proline Generate velocity H,0, contents
/(mol* L~ 1) /% /(mmol-g=") /(mmol-g=") /(pgrg™") /(nmol-g™"+min~") /(pmol-g™1)

CK(0) 0.19g 0.009k 151.24i 2.52k 9.97e

5 0.16g 0.017j 96.321 2.241 8.84f

CK(0) 10 0.27f 0.031i 181.78g 3.78h 13.62d
15 0.35e 0.097f 213.91a 4.89f 18.56¢

20 0.74c 0.134e 199.76f 7.78a 24.18b

30 1.79a 2.344a 233.80c 8.15a 33.45a

CK(0) 0.11h 0.006k 98.641 2.181 9.67e

5 0.13h 0.011k 102.341 2.04m 7.94f

10-6 10 0.17g 0.019j 167.27h 2.79¢ 10.82¢
15 0.25f 0.047h 187.69¢ 3.65h 14.19d

20 0.54d 0.126e 192.23f 5.98e 20.78¢

30 0.91b 1.245d 210.03f 6.62¢ 25.34b

CK(0) 0.13h 0.008k 102.141 2.231 10.07e

5 0.15¢ 0.013j 111.041 2.161 8.97f

105 10 0.21f 0.024e 178.74h 3.22i 12.72d
15 0.32e 0.058h 194.11g 4.12h 15.76d

20 0.69d 0.129¢ 195.06g 6.08e 22.39¢

30 0.98b 1.324d 216.48f 6.75d 26.55b

CK(0) 0.21f 0.013j 134.54k 2.351 12.07d

5 0.26f 0.017j 148.30i 2.64k 12.14d

10 10 0.38e 0.032i 197.71g 3.72h 13.42d
15 0.48d 0.077g 212.31f 4.69¢ 17.36d

20 0.78¢ 0.176¢ 226.96e 6.38e 24.18b

30 1.21a 1.942h 231.46¢ 7.15¢ 28.33b

CK(0) 0.3% 0.021e 144 . 66i 2.68k 13.67d

5 0.45d 0.0271 158.39i 2.83k 14.94d

103 10 0.67¢ 0.05%h 213.24f 4.12h 16.72¢
15 0.85b 0.097f 230.71d 5.39f 19.86¢

20 1.04b 1.124d 269.76b 7.18¢ 27.38b

30 1.8%a 2.504a 280.52a 8.05a 31.45a

TE R B A I — A B 3 U A -3 s FE A — S LA [RI AL P ) 9 2 PR S T 8, AN TR)/NE FEERIR P <0.05,

Note: Data in the table were calculated by same treatment with three replicates; Significant level at 0.05 for different lowercase by single factor test between

different reciprocation treatments.

2.4 Zo** 1 PEGC BT EMEXNLTLHE P
SOD.POD #1 CAT,APX j&EMEFI GSH AsA & &
Eap=Al

HH 3% 4 AJ 400, TG Zn®* A PRI PEG T 518 X 4C

A F A SOD . POD | CAT il APX i PH#BFE PHL M

BB W2, B4 PEG #k B3 in, SOD . POD, CAT

FAPX 1 VAR 2 W LA STt i Ja R AR i e 34, 78
PEG Y& B R 5% W SU5E 4y 1 28 B A0 6E LR BTG P 1Y)
I AR 7 v v FE T 5 A B 6 g M SR
HFRIGEE SR GSH & /2t R Bk Se T 51 e BRI i
P, AsA TR, 24 Zn F A PEG T A 5E
HAERIR, X Zn®* Kb B S FAKAY 1076 mol - L™
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— 107 mol - L™ "B}, BL3E A vt v SOD . PODCAT, ik, iIX WL, AsA & S AE SR IE Zn 3R AT R25CH.
APX {EMEA GSH & AR Sl T R AH b R WHa M S IEEX AL EA B ENZES . A, Ul
LR R, M HLEE PEG YR EE MBS ORISR Znt ANMEAT DR S0GE 4 i 48 A B A
FRARIZHT PN ST R G FEARR S, AsA S E BCIHG o0, [R) A o] A4 58 78 1 52 il 2R 8% vp 805
o’ 1070~ 107 mol L™ WK EEAL I 5 TR H My A AN Iy, B B SO A TE e AR R ATRET
EVEF R AR, BIE 107 mol- L' = 1073 mol+  SEMASEI , 2 m 405 4 P S RE ST .

L™ 5 T 252 B EE T AsA & & 200 FF

R4 7o 0 PEG T EMMEXTSUE 4 ¥ 1 SOD.POD, CAT APX i&PEFN GSH F0 AsA S E RN
Table 4  Effects of Zn>* and drought simulated by PEG on SOD, POD, CAT, APX, GSH, and AsA’s contents of Codonopsis pilosula

YR PEG ¥ ¥ S0D POD CAT APX GSH AsA
Concertration Concertration superoxide Peroxidase Catalase Ascorbate outathione  Ascorbic acid
/(mol- L") /% dismutase G in ) (Uegteminet) PO e ) g

/(U+mg™"'Pro) /(U+g™"*min~")

CK(0) 4.32 34.27h 27.12b 18.23c 7.71c 0.21b

5 6.81a 47.31a 36.37a 24.79h 9.83a 0.27a

KO 10 4.50b 21.03f 22.33¢ 20.81¢ 7.52¢ 0.29a
15 4.06d 15.21h 16.82¢ 13.57¢ 5.44d 0.28a

20 3.57f 10.64j 11.40g 9.25¢ 4.10f 0.26a

30 2.17i 6.711 7.70h 4.85h 2.19h 0.24b

CK(0) 4.37¢ 36.21b 29.92h 23.23b 8.11c 0.24b

5 6.97a 50.31a 38.47a 29.19a 10.03a 0.30a

oo 10 4.58b 28.33d 25.73¢ 30.91a 9.12b 0.31a
15 4.23d 19.29f 19.02d 19.57c 6.34d 0.29a

20 3.97¢ 13.04i 15.47e 12.85¢ 5.19¢ 0.28a

30 3.47f 8.75k 9.73¢ 7.25¢ 3.79¢ 0.26a

CK(0) 4.34c 35.11¢ 27.92b 21.29¢ 7.90¢ 0.23b

5 6.91a 49.67a 37.40a 26.12h 9.07b 0.26a

o 10 4.60b 26.63¢ 23.79¢ 24.31h 7.82¢ 0.284
15 4.17d 17.22¢ 17.81e 16.74d 6.09d 0.27a

20 3.68f 11.17j 13.37 10. 15 5.02¢ 0.25h

30 2.85h 7.70k 8.03h 6.95¢ 2.76¢ 0.23b

CK(0) 3.97¢ 31.16b 24.96¢ 20.19¢ 6.94d 0.17¢

5 3.91e 29.77d 27.48b 19.19¢ 6.06d 0.15¢

o 10 3.60f 25.64e 20.74d 18.36¢ 5.86¢ 0.12¢
15 3.15¢ 19.27¢ 14.11f 15.79d 5.02¢ 0.10d

20 2.65h 11.10j 12.33f 10.00f 4.82¢ 0.09d

30 2.55h 5.791 7.93h 6.91g 2.70f 0.07¢

CK(0) 3.87¢ 29.12d 20.16d 18.85¢ 5.99d 0.14c

5 3.57f 26.74e 25.81c 17.13d 5.56d 0.12¢

o 10 3.45¢ 24.24e 19.64d 16.16d 5.16¢ 0.08d
15 3.00g 17.17g 13.20f 14.49d 4.83¢ 0.07¢

20 2.67h 9.15k 10.37¢ 9.02f 3.86f 0.05¢

30 1.63i 3.75m 4.93i 5.04h 2.41h 0.03f

T R PR A IR — b BEAY 3 YIS 16— S E AN R AR BE ) A B FVE SRR I, ARG RN
Note: P <0.05, Note: Data in the table were calculated by same treatment with three replicates; Significant level at 0.05 for different lowercase by single

factor test between different reciprocation treatments.
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3 HwSWE

AW BT Zn £R I PEG AR T 558 1
TE MR O] 25 R IR, A S A 3 S0 A R A KB L B
RIS RIRE ) A W % 1A P s A AN ), Ak
()R8 REAE FF— LS Al W Fh 7 7 &, i VR 32 11 3 1
ARl S A B A R 2 B
U R RIS RS, A HEAE T 5 e S50 R A
T A, 3R i e e, IR AT RE S & SR AR Y
P D R T S AT T, SRR A ) A RS T, B
AIE TR T IR APk o Bl Zn®* JBhaE 5 B Y
B TR v BE I SO Rl I R 3 W R R AR
WA R AR IRl BB AE 780 A, SU5e A 40
AR P R AR T BRI TE GRS
5 ZU AR BN, (HAEAIR I 1076 mol - L™ VA1 10> mol
‘L7 'BHEATR] PEG L4855 1 4b B R 8058 1 B
TR S A KA B AR HEVE A BEBAR
WHEN Zn $hAE—E R L oMbk T R BT 80t
I E B R SR Y R R SRR AR
RGP 2 R IESCRE AR Y EH AR KR F B EE AL
il , 7RSS 57 T S e i 3 P AR R R R R
JAERR i AL, R H,0, B AT 07 7R A s R T
15 HOE B T A 798 32 U8 9 RN 25 25 i AR X
S TR [y RSN )17 SIER: S i L8 2 S N B VAT
MR EEY Zn $h 2 FSNRIAL7E PEG BT 5 5544
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