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WE . NHIEFR T (Isatis indigotica Fort.) FIAEEFE & B A B FH 7 =X, % IE 8 550 (4 1R Hoagland JEAR 5 F- 1K
Rig 15 &) BRE (BREUVE R 7 15 d) IR A (JEH Hoagland JEASE FRIE IR 6 d, SR A B AUE FR G 3% 4 d,
)5 Hoagland FEACE FRMIESR 5 ) S04 F ARSI 1R DG E AR SS e S B AR GBS PEAR bR EAT 7397
SERRY] B EU S BAL TS AR R S I BRRRARRI I ) e B R T R Xy i T IR Hoh 2 A AN T B
PAAR ff Jo7 12t K BABR I R 6 ST B R0 T i Y ey, S AL RS AR T il fe i, B ST AR B EE R, &
BRAANIZ RAL LS I OG5 A (Pn) AL REE (Gs) FIZEME A (Tr) 2 0 258 T 0 R4 Horh , S AUALEY P
TELIRAR , BRAZH Y Gs A Tr (AR AR 5 107 3 AL BZH 4] A B R) CO, MR BE (Ci) TC W 25 57 . AR BRA A A AL IS M
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Effects of nitrogen deficiency and nitrogen recovery treatments on growth and some physiological
and biochemical indexes of Isatis indigotica seedlings YE Bingzhu, SHI Shenglu, ZHANG Runzhi,
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Abstract; In order to confirm reasonable application mode of nitrogen fertilizer during planting process of
Isatis indigotica Fort., indexes of growth, photosynthetic and gas exchange parameters and related enzyme
activities of I. indigotica seedlings were analyzed under conditions of normal nitrogen supplying ( the
control , cultured for 15 d by Hoagland basic nutrient solution) , nitrogen deficiency ( cultured for 15 d by
nitrogen deficiency nutrient solution) and nitrogen recovery ( firstly, cultured for 6 d by Hoagland basic
nutrient solution, then, cultured for 4 d by nitrogen deficiency nutrient solution, finally, cultured for 5 d
by Hoagland basic nutrient solution ). The results show that after nitrogen deficiency and nitrogen
recovery treatments, fresh and dry weights of root and leaf per plant of I. indigotica seedlings all are
higher than those of the control group. In which, fresh weight of root per plant, fresh and dry weights of
leaf per plant after nitrogen recovery treatment all are the highest, dry weight of root per plant after
nitrogen deficiency treatment is the highest, and all of them have significant differences to those of the
control group. After nitrogen deficiency and nitrogen recovery treatments, net photosynthetic rate (Pn) ,
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stomatal conductance (Gs) and transpiration rate (Tr) of leaf all are significantly lower than those of the
control group. In which, Pn value of nitrogen recovery group is the lowest, both Gs and Tr values of
nitrogen deficiency group are the lowest, while there is no significant difference in intercellular CO,
concentration ( Ci) among three treatment groups. After nitrogen deficiency and nitrogen recovery
treatments, activities of glutamic dehydrogenase ( GDH ), glutamate synthase ( GOGAT), catalase
(CAT), peroxidase (POD) and superoxide dismutase (SOD) in leaf all are lower than those of the
control group, and malondialdehyde (MDA content is significantly higher than that of the control group.
In which, activities of GDH, GOGAT and CAT in leaf of nitrogen recovery group all are the lowest, while
both activities of POD and SOD in leaf of nitrogen deficiency group are the lowest with significant
difference to those of the control group. It is suggested that nitrogen deficiency treatment is beneficial for
. indigotica seedlings to accumulate dry matter, but is not beneficial to its photosynthesis and gas
exchange, and has a certain inhibition effect on related enzyme activities such as GDH, etc. While after
nitrogen recovery lreatment, gas exchange parameters and some enzyme activities of leaf have a little
increase. Therefore, it is suggested that taking short-term nitrogen deficiency mode during planting
process of 1. indigotica is feasible to increase its yield.

Key words: Isatis indigotica Fort.; nitrogen deficiency treatment; nitrogen recovery treatment; dry matter
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A W52 i S 5/ AN RE T AR AR ) AR K Y
AR 3 AR R R BB RN, R A, AR A
K, P S i it e s 2, R v R R
TR B I A: 7 A DL KT e PR A In) R, HLAFT g
SR ) 0 7 R G, S B T S SRR B %
T2y HIAE W ok U6, a6 1R v] B8 2 & BOR IR R & Bl
BRE BRARZA B 0 T

# W5 ( Lsatis  indigotica Fort.) b + 5 16
(Brassicaceae ) FA WS J& (Isatis Linn.) AR A HAREY),
FT MR S R v 246 R ) B T RE L i
THBE R DR Fo AR S v 25 A M iE AR, B VG T
T T R RRIE A TR FERS WA R A PR
AT BT HAR M AR ) AR IR 5 B T A
P P A B RR BR  ERLIN 7 2E 7 S e Sl 4R A
DB A A A AR 5 R I 2487, WA TR BG4 1) AR 5 4
PG Frp XA A A A 7 P U SRR AR
MR W 2 BT TS o eE W
WFFEAE AR - RUIIE A A T 5 o 2 i Ak ¥ O
HHR ZEBER AL FERMEE COEE , H A
S ok — S 3 BT HOG B IR ST T e o 36 S
WA BURT Ry 5P ] RE 2 ik R AU i S 2

LR A AN ) A i R X RE S A 5 4 1 5, R 5 T
CO, (Y RIAEHREAE O i 1A PN 5 5 e 5 40 26 0
AR RG AR E IR T IEA I 2 R %
PETAR TR N PO RE R S e B 20 & e, T ULad Y
R BEA AT RE RSO A AR AR, (SR
SEAHYA R AT T G R0, N TR R
B AR e P S HIA ROIM TR, S B 2 4 7 e 4 v
L A RO MR R A R

ST VR R ADK B e SRR B A TR
WA LE R DS ARSI S RO J A S Tl
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1 ARAR g7 %

1.1 ##

BEAFS WA AL VEiEsR, 2014 4E7 A7 H,
VEFERPRLAE T EL /N 51 B Rl 7, AR B340 10%
NaClO ¥ IZ L 10 min, FF FHZEBR/K HPE S min 5 &
FREFFM A, IR 25 °C KR 15 °C O BE i [a]
18 h « d™' JBREEE 20 000 Ix f A T AMRREFAG T 2
72 b RRAET T S B AR S AR A R ML Y
32 FLOCEE T, AR 1 B, BT ER RN TR
R IR P ARG IR TR K & 6 507 A BT,
W ah iR A %G A R A 25 TR A S RE 2 ( L D £
23.5 em S 27.0 cm) P AR AARH 3 B, BETEN
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ARSI R R 1A 82 R 1 ROK, FEJR 56 A
A 6 L Hoagland JEACE F2 R, H- 78 B 646 m 55
H 40 FLAH R R, $ 4h d or s Ae fL b, AL 1Bk,
BT LIRF N TR R 7 d,

1.2 FHi&

1.2.1 &R®yk KBAEDWEFEMGE 53 4,
3 B R A R, [ 3 A AR
J3AEE, Hrb %R (1% 4t %) 1] Hoagland
FEAREFRWEESR 15 d; SR T8RS 52 W s 5+
15 d; A4 H Hoagland FEAE FHIE SR 6 d, SR
FHERECE SRR 3% 4 d, 15 Hoagland FEASE 77 W 15
FE5 d, BT FRaTE] 15 d, K482 KREH 1 KE
R, Hoagland JE A & 37 W F1 6 & E R W N
pH 6.0, )% 616.18 mg - L' MgS0, - 7H,0, 272. 18
mg - L'KH,PO, . 1. 14 mg - L”'MnSO, - H,0, 0.08
mg - L7'CuSO, - 5H,0 | 0.22 mg - L™'ZnSO, - 7H,0
2.86 mg - L""H,BO, . 0.09 mg - L™ H,MoO, fl 8. 42
mg - L'EDTA - FeNa; Hoagland 3748 32 W o5 &
1180.75 mg - L™ Ca(NO,), - 4H,0 LI & 505.55
mg - L' KNO, ; & R W 75 & 372. 80 mg - L
KCI1 F1555.00 mg + L™ CaCl,,

1.2.2 iAot HRBH M T ABREE R Y KA
R TR LR R L E 10 BRI BRAR A1 400
FASEE 0.000 1 g #9704 KAF-43 0 Bk £ SRR AR T
F ¢ B SRS BT 105 CHEAE N AT 15 min, BT
60 °C M1 216 B i, 73 5 FR i R AR ATt Y 1
H, GSRBCEYIE,

1.2.3 RbefahxsHisagn e LHZERYK
49:00 % 11.00, 7£ = SN LI-6400 i #5 5 51X
(3EE LI-COR 728w ) i 72 M Ak B 9 24058 2 R T Y
552 FRINRE M B P ARG AR (Pn) VRAL T
(Gs) JMIE] CO,HEE (Ci) MIZEREHOR (Tr) 5 I 5E B

BEBEFE R 1 000 wmol - m™ « 7' B FEFE T Bl
MLIEHL 5 PR BT EAT 00 , REAR S I 5 IR, 25 2%
BOFHME,
1.2.4 BEEHAR_E(MDA)& 30N RES
AT A Th A A 25 MR 4 B TR AT 4 I FRER
0.5 g i 5 T W5 PR A1 MDA & s iy IilE , #%
M8 Zhang %" Y 7 % ) £ B HLE W, JF 2 B8 Lin
AUV T R I RE A4 R I AU (GDH) TE 1, B IR
Singh 25" [ 5 0 E A 2R A WU ( GOGAT) 1 1
KA T min A Ay, FFE0.001 9 1 GG PERAAL, i
1 A084 -3 17 & (R AW TREAIE 58 T ) Ui A
P A4 AR U AR DU s A Ak Wl (POD) 3E . HH 50
mmol « L™ BEFRZE WP (pH 7. 8) il 25 B $2 4, >Rk H
S DY M (NBT) i J5 3 0 22 8 481k 9 15 1k il
(SOD) %1 ( LA 50% NBT St AL 5 1 />
TEPERAAT ) | SR FH S ARk o070 Il i AR Ak Ul
(CAT) 3EME(LL 1 min P A, B#EAK 0.1 4 1 NS
BN, R FHBRACEL FE R (TBA ) I k! 12508 i o
MDA &, #SHRFRiEY 3 WER , 45 R ECEE
1.3 HEFItESH

%1 EXCEL 2003 F1 SPSS 17. 0 8820 My #5445
BAGIHATET 8T, IR LSD 3L A 5645 21 1] () 22 57
EE,

2 g RFHT

2.1 BREMERSEXNAELS B AKRRINMFRE
IR

BRI AL BE 15 d X428 W 4l B SRR AR AL
R S ST AT R B2 LR 1, a1l £
R RIS AL B A K 407 v R R LR I 1
Johe AT B 2 T B (IR IR (&AL

®1 BREMERLE 15 d WAL H LRI R S#REMTRENZ00(X£SD) Y

Table 1 Effects of nitrogen deficiency and nitrogen recovery treatments for 15 d on fresh and dry weights of root and leaf per plant of Isatis

indigotica Fort. seedlings (X+SD)"

PO LiEE|

Treatment group

HREE BT/ g
Fresh weight of root

Dry weight of root

LR 0 iu v
Fresh weight of leaf

T g
Dry weight of leaf

WA Bk g

0.283 0+0.018 9b
0.469 0+0.239 7b
0.726 0+0.315 8a

Xt H&ZH The control group
B Nitrogen deficiency group
Z R4 Nitrogen recovery group?

0.029 1+0.011 2b
0.065 6+0.027 4a
0.040 2+0.016 6b

3.346 7+1.028 8b
3.965 6+1.455 0ab
4.960 0+1.238 7a

0.240 0+0.089 1b
0.281 0+0.098 4b
0.493 0+0. 139 2a

D )5 s R 1/ bk R 22 5 8 3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 451 Hoagland FEASE FREIG TR 6 4, /5 FHBL RS TR 9% 4 d, 55 M Hoagland A IR IG5 5 d Firstly, cultured for 6 d by Hoagland basic

nutrient solution, then, cultured for 4 d by nitrogen deficiency nutrient solution, finally, cultured for 5 d by Hoagland basic nutrient solution.
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%24 %

PR, BARRAR T T it e ey, O R P 155 125.43% , 22
S (P<0.05) 3 {H BURRAR FER PR i 5 6 5T 5t DA )
PARRI H T BRI G E TR IR, AR AR B (P>
0.05), &K AR, HbRAR & 57 5 A s kRt 5+
Y B R, o0 B R4 5 156. 54% 1 105. 42%
L5 S 2 RS R (B A7 7F 3 22 57 5 BRRRAR T i
W i Xt HR AL I T Bl AU 5 Bk A i o e Yy
= TR A R IR, 55 IR A 3% 22 5 (B e
T 48.21% ) (ASHAHL R EZESR
2.2 BREMERLENMESBEHTHFAXLEMIER
‘RS RIT

BRI AT 15 d XA 4 AR A AR
AR LR 2, 32 WL, A A
RACHSARTEL T T B G A A (Pn) 25 A 1
F(P>0.05), H¥ 1 E(L T X4 (P<0.05), H
Sl AR B S RA W A T I R P (E 0N IRALT
K% 13.69% , 1452 RAC G /Y P 843 5045 %) B
ZH AL T 18.05% F15.06% .,

¢ 2 I8 T] UL, R B RN AL B PA i 4 1
A BYSEL T (Gs) FIZE IS HUR (Tr) ¥ 0 3K g

Kq

ZH B3 2 DML BRA A ) Gs A T (4T W2 25 5,
Horp AN S T B Gs F T {85 5145 % BE 41
TR 36.36% F1 33. 04% ; i 42 FAL B M H 19 Gs
A T 43 S0 B AR B 27. 27% 1 22. 02% , (HA
BRI 14.29% F116.44% |,

3 AN PR (A1 RA WA S i BRI CO, MR (Ci)
ToRE 2SS, o XA R Y Ci (i R
e H Y Ci e fi ; B RAL B I B Ci (B g BRZH
FRE9.97% s A E BB A Y Ci XTI
K% 4.06% HESR A AR 6.57% .

2.3 BEEMERAEXSFAIEL E M A AR BEiE R0
A_BEEMZNE

ARG FALTE 15 d X RA W 4l i i e A R
2 (GDH) \ #¥ & R & WU ( GOGAT) | i A Ak ¥y ity
(POD) E ALY AL EE (SOD) Fiid % fb & ( CAT)
TR LA SN 8 (MDA ) & =AY I 3,

FH R 3 W] UL X B A (TE 8 L0 A EE A i i
GDH .GOGAT .POD .SOD Fll CAT 1G1E¥ f&, mM&a
BALFE S F i GDH , GOGAT HI CAT 1% Pk ¥ A%,
25 ik A AL B S R B9 POD FTSOD i 1 2 f% A% . 3 4

F2 BEAMERAE 15 d WREHEM F R EMSELHRSERN(XLSD) Y

Table 2 Effects of nitrogen deficiency and nitrogen recovery treatments for 15 d on photosynthetic and gas exchange parameters of leaf of Isatis

indigotica Fort. seedlings (X+SD)"

-1

AbPRZ]  Treatment group Pn/pmol - m™? - s

Gs/pumol * m™2 -+ s

- Ci/pmol + mol™ Tr/pmol + m™2 « 7!

Xt A4 The control group 12.13+0. 10a
B4 Nitrogen deficiency group 10.47+0.55b
2 HAH? Nitrogen recovery group? 9.94+0.61b

0.22+0.00a 287.33+18.01a 3.36+0. 10a
0.14+0.02b 258.67+17.21a 2.25+0.30b
0.16+0.02b 275.67+1.16a 2.62+0.31b

1>Pn; LA M # Net photosynthetic rate; Gs: S HJF Stomatal conductance; Ci; H[i] Cco, W Intercellular CO, concentration; Tr: 75 ¥ 3 R
Transpiration rate. [F]¥1] H AN [6] /NG 7 B 36 7R 25 5 1. 35 (P<0. 05) Different small letters in the same column indicate the significant difference

(P<0.05).

2 S Hoagland JEAVE FREETFF 6 d, SR FHBREUS RIS 7% 4 d, fJ5 H Hoagland B4R S FRMHE SR 5 d Firstly, cultured for 6 d by Hoagland basic

nutrient solution, then, cultured for 4 d by nitrogen deficiency nutrient solution, finally, cultured for 5 d by Hoagland basic nutrient solution.

®3 REMERLE 15 d WHRELEM HBIEEEMA _BEHHM(XLSD)"Y

Table 3 Effects of nitrogen deficiency and nitrogen recovery treatments for 15 d on some enzyme activities and malondialdehyde content in leaf of

Isatis indigotica Fort. seedlings (X+SD)"

AFIEERIEYE  Activity of different enzymes

Ab s MDA & i
Treatment group GDH GOGAT POD SOD CAT MDA content
XFHBZH The control group 1.413+£0.046a 0.280+0.020a 38.533+0.266a 39.793+1.516a 89.000+3.000a  51.183+1.586b

B Nitrogen deficiency group

AP Nitrogen recovery groupZ) 0.844+0.038c

1.096+0.026b 0.200+0.038b 26.966+0.206c
0.124+0.000c 29.302+0.311b 22.503+1.033b

16.298+1.928¢  86.000+3.000a

66.000+3. 464b

58.860+3.420a
63.226+1.195a

U GDH: BRAMRNI A Glutamic dehydrogenase (U - mg™

-min™") ; GOGAT: BHERA Wil Glutamate synthase (U - mg™
b4l Peroxidase (U - mg™ ) ; SOD. M4 LI LA Superoxide dismutase (U - mg™); CAT: ;3% fL& i Catalase (U + mg™!

« min~! ); POD; i35
~min™');

MDA. N % Malondialdehyde (nmol - gfl ). ﬁﬁﬂ'ﬁ%lﬂﬁﬁ/}\%?%@%z&;%ﬁ%(ko 05) Different small letters in the same column indicate

the significant difference (P<0.05).

2 56 Hoagland FEANE FRIERE TR 6 d, SRJ5 FHBLEUE FR 5% 4 d, 505 F Hoagland JEAVE FR WS F% 5 d Firstly, cultured for 6 d by Hoagland basic

nutrient solution, then, cultured for 4 d by nitrogen deficiency nutrient solution, finally, cultured for 5 d by Hoagland basic nutrient solution.
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ALFRZA TR B B9 GDH , GOGAT . POD Fil SOD i 1y
AR 2553 (P<0.05) 5 1M % B A B R i
CAT VMR BE 2T (P>0.05) , HEAN S E A4
R CAT WG ¥ fE 2= 5 . o, i b Bt
J5 - F 9 GDH  GOGAT H1 CAT I 1143 & % FR4H T
W 22.43% 28.57% Fl 3.37% ; i 42 5 B AL PR i
) GDH ., GOGAT HI CAT 3% 1 4 Bl 4 %f B4 F [
40.27% .55. T1% 1 25. 84% , 43 S % i & 40 F W
22.99% 38.00% F123.26% , ZEAEALT M A Y
POD F1 SOD {if ¥ 43 il & %F B4 F [% 30. 02% #il
59.04% ;M2 2 AAL B M Fr i) POD F1 SOD {7 43
KT BB ZH T [ 23. 96% F1 43. 45% {843 31 45
LT 8.66% F138.07% ,
128 3 J AT UL X IR 2 CE R LR AR e g i it
) MDA & ik, &2 AL B 5 iR 1) MDA & &
B JF H, SRR AR AL A ) MDA & /0
TS ATH 5XIA Y MDA & B3 B F
S Ho BRI AR MDA B IR AL 4
15.00% , i &2 4L M A ) MDA 55 2 8 0k B 2E Bl
ZH A3 AR 23.53% F17.42%

3 itk fagEi

EIRBFTEAE R R S AL B B 4 v Rk
AR 3 F i J i 0 Do 4 e T X MR (IE it
), XA RER N R E R AE KT EIRILR,
TEBRGEARNE T RSB A 80 13RI 2 (1995 37 LI i
RE T ERAPIRA TN T A S A A i A AR
WAV SR AR B ST Sk DA R PR I e i T R T
e ANE S Tk B T Hd i T B RU A, U PA E TE 4E
St e P SR IR I [ e S0 Ak B BE M08 0 AN A 40 R
R, PRLIMOAE AR 77 2o 8 v ) 2% BB R P >4 i 01 ke L ) A
7 A POABIR AN 7 i H Y (EARE R,
IR S SR A0 v ) BB S i i ey, (FLRC LR
MR B A IF AR SR, U e AR B & K B
HAKE A fF itk — 2T

D A R 2 A i A ) R DR SB R ACE K F- Y
HEARIRZ —  AAER M 2 K A AR08, 101 Hd
SOt A S SRl ) S A TR, I, DL &
PRI MR 58 U 2 e R R . — BN, B4
RESH B R DA R G L IR S
I, M FEARAR A B4 06 & R (H AN Rl B A

YA SEUBET . XGRS BB e 4 R 3%
B 24 R A 220 AR 0 AT K B 8K ( Cucumis
satius Linn.) i B RS FLSE , HF T HA A
FEE T HHME] CO, vk BEFIZE 18 3 A8 1 25 1k 3
AL TR — B0 B R B i ORI 2
R A AL S BEFIME ] CO, ¥R BE | I 2 it i
FRERAR, AT 5 BRG] AR, kS
SRl EherE STE LI I NIUIUR S8 RS/ ity
AT LT B S5 46 B 24 it e 220k A 5 o T 2 7 T
o AR ZuhEC IS RS A
HORFNAAL T B 1 2 T [ M TB] CO, ¥k B2 IR L 2%
Jits S AR Y 18 s 5 T 20 S R A B I R AL
JELIE] CO, ¥ JBE TN A it 3 A 48— R B v T R 4, (H
HEOCE HOR AL T B A . X AT RE A i 86 1 [1]
SR B AT RS W A0y Y P A T | A2 AL S
Xof P AR AT S D A8 P 4 5 007, DTG - S0k A
ARG PANEM ot e AR TR, HAZ A
AbFRE HOG A MR R IR TR, AR B (GE H it
R) P R A OGS R ey, (H B RRAR A
I 1 i [ A o A T e R AN S R, R
AT E— AR

TEFATCEAE TR TR] i, 48 40 1A 9L ) 25 31 2R
R A i A N A R i U ( GDH) A 2 iR
& U ( GOGAT) 25 Z R g1 2 5 W B h Y NO, ™
5 NH, " JF & U R M i 5 A A LE &
PSRRI 3 2 4R i A KT R TR
SRAEA: (Arachis hypogaea Linn.) &P GDH F1 GOGAT
R FALREA TN HR R K 2] S B A
MM 5 U (GS) Al GDH 5 PR T Re . ABESE 78
BREAE T BT NO, ™80 NH, (SRS 5 4 i Tt
FTIEH AR FELE R, T2 GDH M1 GOGAT i
PR TR TR AR T BRI P R A R 15 2
#0FEH R T AR I 41 R] RE O 40 W N 1 I A ik
RIREE, PR 4 AR BRI S T K F- i R [\ 4k
RE I ANRERI LK (IR E BERIE IR S d) , BB
ATt — 2P AT

RIS A5 R BT AT K (Zea
mays Linn.) 7 4T 58 A0 B 06 P 09 T 25 A R F St v
B A TG M S (ROS) s (A ZR ) ARAE > IRy, e A
F BRI TR A S I8, 50 1 4™ R R T
AL SOD Jhy 35 i £ 47 i 28 G 1 21 0 38 2 U1 A
Ko AWFFED  BREURE UL B AT S 208 W 4l B i
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%24 %

) POD .SOD i1 CAT & MR T R, 405 o] GBS th
TS TASTEAN A B BRI RE S B REIR B
fifi POD ,SOD F1 CAT S&R- 47 1) 7 1 32 204 ) 5 o wT
AEJE 1 T R (IE W R BRI E R & R EUR
BETEPETE B, SR, R A WA AR POD
SOD I P4 i 3 & TS AL, 1 CAT 3 4 WK F k4
4, 3K A] RS A Ry S S R U4 B R A A R AT il
FAUE LA ) POD A1 SOD I 1 32 2] 1t 41 41 4 FH ik
55, {FL &) P E S ) B) P TR 3 1V R AR AR PN T
A A R A T RAIRE, MDA S5 U T8 3% 2 1 0 I K
AR AR N A CAT 15 PEATS 52 24 ), A4 s R
BRI 05T, 2B RO & AL B A 1 2 i
9 MDA 5t 3 T 0 BB A4, Ul I A B U 2%
PF T FATE ST 20 M PR 04 B pR S QI Bl i IR Sl
I ER LT e AR ) R A S Ak B N 5 T AR R AR
PR, B AR 25 e 300 ol e A 305 PR A2 AE 3 IR, (EL R
T O 208 2w I, kG BH N MDA 5 & ok
WA IEH K,

25 TR 2R RN BB FE RS EE A T
J RS T IR (IE R (HEA IR AL Y
AFITFH A A6 A V6, X GDH 2540 SE BT M
YA — s IRIE ; OF B4 B JACBRS FA W Y
SALTEE E CO, Mk ZE I HOR DL POD F1 SOD
TEYEY T o AL, R, e AR AR e AR R
B S i S it A 7 X, 3 AN (R R L
1, IR AT A 48RRI &
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