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Abstract: In order to explore the regulatory effects of indole-3-acetic acid (IAA) and kinetin (KT) on the
physiological response and cadmium (Cd) tolerance of Helianthus tuberosus L. under Cd stress, taking H.
tuberosus of Yulin and Chengdu as research objects, five treatment groups were set up, which were CK (no
Cd)s T1(Cds00 mene? » T2 (Cls00 meie T TAAL gt ) s T3 (Cdioo mgrne T KTgmer.) and T4 (Cdiop mgrie T TAAL g/t T
KTs i) » respectively, to study the effects of IAA and KT on the growth, antioxidant system, Chlorophy Il
fluorescence properties and Cd accumulation ability of H. tuberosus seedlings under Cd stress. The results
showed that the plant height elongation, leaf area, root elongation and dry weight of plants in the T1 group

all decreased compared with CK. Spraying hormone could effectively increase chlorophy I content, and the
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maximum increase was 162.87% in the T4 group of Yulin H. tuberosus. The proline (Pro) content of each
group increased with the treatment time, the maximum increase of H. tuberosu T4 group in two places was
223.94% and 112.73% , respectively, while the decrease of MDA in T4 group was greater than that in T2 and
T3.The antioxidant enzyme activity of T1 group was generally lower than that of other groups, and the gap
in enzyme activities between groups was gradually widening with the plant growth. The increase ofthe three
protective enzyme activities in T4 group was ideal. Hormone spraying significantly improved the root vigor of
H. tuberosus (p<<0.05), and the H. tuberosus T4 group in two places increased by 39.00% and 9.10%,
respectively. In the treatment group of T4, the number of bubbles in the pith of H. tuberosus stem was much
larger than that of T1 to T3, and the black area of plants from the two producing areas increased by 142.59 %
and 700.00% , respectively. Single or combined spraying of plant hormones could promote absorption of Cd in
the root, stem and leaf organs of H. tuberosus, the content of Cd in root was the highest, followed by the
stem. The Cd enrichment coefficient of each organ was all greater than 2, and transport coefficient was
greater than 1. The Cd content of H. tuberosus T4 group was greater than T1 to T3.In summary, 4 mg/L
IAA and 8 mg/L KT could help H. tuberosus effectively respond to the Cd stress environment and strengthen its
accumulation capacity by increasing the antioxidant enzyme activity and Pro content, so as to maintain
the dynamic balance of reactive oxygen species (ROS) production and removal, reduce membrane lipid
peroxidation, and improve root vitality. The results could provide theoretical guidance for the cultivation of
H. tuberosus in Cd-polluted areas and phytore mediation of soil Cd pollution.

Keywords: indole-3-acetic acid; kinetin; Helianthus tuberosus L.; Cd bioaccumulation; physiological index
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MDA &=/ %M

MR & B — Ptk . Pro f1 MDA % & 2
i HhUmRe I BB — . R 3 AL MR
W% it 4R 3 R 35 2 Pro A T HAN. 5 T1 4b B
FHLG, T2, T3 Zb#rh s AR 36 F Pro f & 4 7E AL 30
TR IR FR 488 e e KL A3 o 67.21%,90.08 % , T4 Ak 3
o RT AR B SE R 20 KIS HE IR T 3k 223.94 %6, AR A4S
0 112.73% . 4BWrif 30 KEF, Hidk 24 T4~ T2 4k
Y Pro &4 T1 AB MR 353 518 106.47%
70.82%,57.31 % » UKB 4 ¥ 43 il R 192.38%, 90.08%%
67.21 %0, 5 A 3G R B2 I W K, e Ab , BRI aa

B LR A 2 R R 4 S AT 3k 39.13%6,38.35 %0, AL
T4 N AAARE 30 REFH I, MDA & &4 1L
#aFY Pro M ARALFR 30 K5 . Hitk2g 3 T4~T2
Ab B A R 43 5910 R 39.13 %% ,26.09 % Fil 28.26 % , L #T 24
AR 2> ) A 38.39%.33.93%,33.93% ., 4 b, &
M TAA FI KT 2k 3 RE3E i 38 A AR K N Pro & it Jf
W/ MDA 7 5 22 fif 4 75 DL 3 e [m] W it £ 4 == 31
75 5 1) P M
2.4 HME IAA KT XHEIME THFRELEN N
P AL B 7R G0 B A AHE P W R R s R A
SR i S b A e, R E 2~
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A P LUE RS 2 A7 M3 A 0 A L R
IV 1 BUAS ] 2 E A A8 A 3K 5 2 = X ) T 52 P A
Ko ALPR 30 KIG AMAREESE T3, T2 ZLBE SOD T #4712
e AR, B T1 A B35 R 11,1526, 11.04 %,
POD I o W 43 51 3% K 42.54%,83.57% . CAT 434l
FTF0.87 % 1 1.65% 5 L ERAE 4 T3, T2 kb ¥ SOD
WPES BT 13.81%,17.47 % . POD I 1 43 51 38
30.99%0.13.87 %0 CAT % 1 (9 3 6 20 51y 12,056

14.98% . Z4@EFE 30 KJ5 . T3.T2 4bHop HA i Ak
3 SOD MG HEREAR, 2 A= Bk ) CAT.POD
TP BN, M AKZE 3E PODLCAT 3 MEAE T4 b3
T B B 4350 AT K 315,12 961 400,72 %6 A A A )
435 R 16.24 Y% A1 368.91 %,

B AT A TAA FL KT 3t [m] W55 it B 42 7 24 2F 7
R A BE T, ELAS ) 7™ M2 =5 7 i 52 1 5 1A AR
E5,

®3 TRMELENFEPIETHEF Pro F1 MDA & E MM

B pmol/g

. - fir bk 2 = AR5 2
MEsEbr A3
10 % 20 K 30 K 10 K 20 K 30 K
CK  0.040540.0009a  0.100940.0022a  0.2216+0.0077a  0.077540.0069a  0.0677+0.0058a  0.118740.0348a
T1  0.0504+0.0035b  0.124940.0057b  0.517520.0334b  0.0822+0.0037ab 0.219240.0087b  0.2007=£0.0257b
Pro T2 0.0659+0.0075¢  0.200140.0042¢  0.8144+0.0296¢ 0.087440.0041b  0.3160+0.0118¢  0.335640.0293¢
T3 0.0550+0.0066b  0.209640.0201c  0.8840-£0.0298d  0.0961+0.0064bc 0.377140.0049d  0.3815+0.0521d
T4 0.097040.0069d  0.404640.0069d  1.0685+0.0474e  0.1901+0.0047c  0.466340.0078¢  0.5868-0.0354¢
CK  0.005040.0001a  0.0056--0.0003a  0.0056+0.0001a  0.006140.0002a  0.0061-£0.0002a  0.006240.0002a
T1  0.006140.0001c  0.007540.0001c  0.009240.0002d  0.0078+0.0002d  0.009140.0001d  0.0112-0.0006¢
MDA T2 0.0059+0.0006be  0.005740.0001a  0.0066--0.0004b  0.0065+0.0001b  0.006840.0001b  0.0074=0.0003be
T3 0.0057+0.0004b  0.006040.0001h  0.0068+0.0001¢ 0.007440.0001c  0.0074-0.0005¢  0.0074=0.0005hc
T4 0.005740.0004b  0.006240.0005be  0.0056-0.0003a  0.0076+0.0003¢  0.007040.0003b  0.0069=0.0004b
150 CK 77 T1 =y Jr 38155 AR ZR 35 1 B A% B HE R WA W 1) AR A I L A
- bonl T3 ] T4 - N
= 500 b b . M EARE 1. I 5 Al %, T1 A BN MR35 AR &
' B b N . N 5 5
e 250 Laseas a2 ;;; b CatS b 1% CK Ab BB K 20,96 %, BUHEB 3 2E M &R 06 )
. - il 2Pase ana9m 2l o o
" 00 KA F e B R % B CK Wb TR 16.06 %37 T3.T2 AbF T #ay ph 44 2E
. e A A R o ; s . S ;
2 s [HEH BHE BH: I:} z- % RYAR 2296 1B KIG MR R 31.14 % , AR 29 3 AU AR R 96
N HEa B R R, b =l § . b e e e . .
# C\HEE HEE EE <ll3 =hs K J1 8RR 11,18 %4, AR 4 =F 32 5 45 52 AL & I
i TEE | tEE R e 2 HHE & ; e 24 s 5 -
S I =K HAH BA % E: E} TR R — R B 2 B 2% AR R 1 . HL RS
15%=H +H [ ! ] H ' ] <] N . N N
@ 0 HEl A AR . g . Jolr 38 R A ARG SE R R TS s MR L FWE S . 2
10 20 30 10 20 7R LA AR ARG 1500 Bk 39.00%,9.10% ., 4
LR st L/ AR F 2 PO PR A 2 R 2R I IR 2 TR A L
EH2 &4ETFHESODEE Jolp 38 T AR AE S B RR RS T BT R A SR AR R
CK e Ti =V F1FBECTAA XA PR 55 35 0 2 R LT KT, o]
BEE] =1 [ e 8 2l o 1= >
sa000 oo T3 g T4 UL TAA T KT 6 7] W6 A A 400 28 it 0 1 # 4 4
d X . i ,
. 20000 % f} c oo HE 2 1) 3 5, L2 o Tt 4 A A AR A 2E AR R T .
- A
g i i 1, boEs ~ c
* 16000 ] «H Haf 20000 cK
Ten 5 & H bR HHE D 2 T1
: g qH I BEE £ 40000 =V’
2 12000 [14 N A a[IE R g T3
< g S Hel e AR .
# gooo [ X FEEi BAR 0 30000 . T4
-] I H I H ¥ al 4]
o 4000 sll3 SHems She 3 20000 —~ K d
g N R HEH # =1 d b 3
3 Lk : SMaZS M aZS Nl | 5 bl ab oSk
0 b =} B o] A
200 30| 10 20 £ 10000 VAl ER aEH %
Hrk3e 3 R 5 © & 5} {<la SHe 4
%iﬂﬂ’]‘l‘ﬁﬂ/d 0 kA b & |
B3 JBRETHEFPODENE 30 ‘ 10 ﬁE;B(%% 30 ‘
2.5 SME IAA KT XREMHE THEFRRE WA 3 i R/ d

R AR 22 10 BR A M A B e Yo 32 Sh

EF4 ZSRETHFECATEN



5% 4 S5 L TAA 55 KT 4404 5 5 4212 JHL06 17 19 B 381
0T ck A T 2.6 SMIE IAA KT X RAME T3 F Z# Y] 7 87
260 F 3 T3 ZEJE AR 22 [0) S g S R0 S A AT T A R SR

p;gg i o T E TR AR AR AR R A i g AR R A5 %
®200 F . d e 3 I 2, BT K 732 o PR 7 2 3BT R RE UL
Sl . SR RY) BRI, A 6 AT LI B
Rlor B = WG 91 R U AR PRAE Y A A S 6 D I
W 100 - [= ] Al o505k 85.19%,343.75% s T4 AR R L 2 A= Hb A
ol E PR SR XS4 T1 Ab #4319 4 142,59 %6,700.00%
‘2*8 = JRHRAE - B 1S R R G R TR AR A L il A
0 = P . TAA Al KT 2 [F] W5 it J5 25 #8743 42 i 52 BH A & ™
R F

HR 3B

HRMBT

L I IR A A AR TN R A IR W, R AR AR A

A3 o 1 TH R WA AR 2R IR BT P AR IBUK 7

Blo6 RRMELENFBHETHRIEFE RABEFEET XM

2.7 SN IAAKT 3H$RAME THF R E S0 EE R 20

AR RO I8 REGRR N BRI S iR
TR0 ) B 2 A AR 4R JE R ) . I ER 4 AT,
HES A E R AR MRIR IR > 22>, T4 4
PP ARG E RS S R T AR N 21.05% ~
32.23 % , ARG AR A T1 AL BEBS IR A 20.29 % ~
27.19% ,¥JKF T2, T3 kb, W] WL, Sh R 0 % 19 o
AU R R AR 1 TAA 5 KT S 8] m i )5 A A2

s EE R H N 5.24~7.51,4.10~6.83, 55 &
KT 1, 2 477 M85 3 1Y 40 38 IR 78 T4 4t
PR BB KA. 5 T1~ T3 &b BEAH L 35 3 & K F
(p<<0.05) . 43514 6.05%,5.02 % My bR 25 4 T4 Ab P
AR R USRS T3~ T1 4 ¥Ry 2.52,1.70,3.29
£ CER A A T4 Ak 3R A% 5% 2 O8R4 il 02 T3~ Tl
AhPRAY 2.52,1.79,3.72 f% . HULAT 0L, TAA Fl KT 4t
[Fi) W it T 34 548 4 = 5 T B e as e ) SR AR U

FHWARAE NI BT . T4 AT .2 A= 4 H 2 MR X 2 A7 145 = 1Y 1 s UR AR .
R4 AAHELENEDETEFREENENZME

T giﬁ%/mg-rl) _ ca%%ﬁ& - Sd%ﬁx
i % s IEEY) 1R E s M/ %

CK  0.55£0.03a  0.13+£0.0la  0.060.03a — — — — — —
T1  4.69£0.16b  3.42£0.32b  3.01£0.14b  0.99£0.0142a 47440060 3.4550.27a  3.04%0.03a  1.37£0.27a  1.84a
WMEE T2 5.014012c  3.6140.78b  3.38£0.07c  0.8520.0212a 5.8940.19b  4.2540.05¢c  3.9840.09b  1.4040.03a  3.36¢
T3 4.834£0.39b  3.54£0.45b  3.14£0.22b  0.880.0133a 5.4940.04b  4.0240.08b  3.57+0.2la  1.38+0.08a  2.40b
T4 5.714043d  4.14£0.04c  3.98£0.3¢d  0.76+0.0311a 75140.13¢c  5.4540.14d  5.2440.32¢c  1.4240.02a  6.05d

CK  0.4240.022  0.07£0.05a  0.03£0.01a — — — — — —
TI 4594091 3.20£0.87b  2.76£0.19b  1.10%0.0367b 417£0.23a 29120342 251£0.09a  1.30£0.13a  1.35a
WY T2 4.7840.28b  3.49E1.07c  3.042047c  0.9140.0233a 5.2540.07b  3.8440.45b  3.34+0.08b  1.3740.29a  2.8lc
T3 4.6740.45b  3.28£0.45bh  2.84£0.85b  0.95£0.0133a 4924019 3.4520.06a  2.99%0.04a  1.31£0.05a  1.99b
T4 5.53+1.01c  4.0740.67d  3.324£0.09d  0.8140.0256a 6.8340.83c  5.0240.04c  4.10%0.16c 1340452  5.02d
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3.1 SMNE IAA KT XHREMVE THFEKFERES

R R0

BT R AR R BB AE R R E
[Fi) B il AR I S A R, 5 A I 5 3R i RO O 2 80 R
96 G M #EAT . Alyemeni S5 5T K 3L 4
Xof AE PR ) AR B 0T R M) [ R AR RS B A
S48 2 45, IR K 38 DG A VR TS BELAS A LY 09 5 1L
M AN IR BEA SO B 3 ACR AR UGSt 45 A
RIEE R . T1 b B R 45 3 19 A 1 32 2, 22 30 0 #k
A A R R R e T E T CK b3,
R i G 2% 0 e AR TG it AR O S U
L7 3 [ W3 i s 58 B e K. TAA SR AR N By —Fh
WIRAE K F A BT IR 6 2 R sl JE L R W . &2
L | A AL AR TR A S R DA A
WX AFTE  RE A% I8 32F 4t Jf i <, G AR 3R T B M o
M 5 HR RN KT 24l 24 = 1 —Fh
BA a0 i o 28 0 i <AL IT I R A )
ER™ —F A & ARG . MY T IR BE
H AR L DL AE B A SR i B T A7 AR
Ji. HEMET Fo N 83 EJH.F,/F, P LK
ETR 5 AR, 15 W 48 2 DL I #Re iy 0 0
Tt 7 A4 38 K e T B Al AR W e 0 0 D 1 R ) .
PS 1T Sz w7 ot 1) JF 50 A B e AR 0 r, 4% 388 i 52 FHL 5
ANRM ENM S, Fo 5 gN T, F./F,..qP L\ &
ETR Fh& , 76 B L R Wi T ik 3 fe . i — 20 %
W TAA F KT 7722 fig 4 e, 75 — & B2 Tt
HHRE, POLSEOT FR S HOG A MR AE W T %
A A Ao BB B B OC F 00 A LR 9 15 8., K e 0
SR AN ) e R TAA X 48 M 38 T 4G 4% (Tricho-
santhes kirilowii Maxim.) %¢ Y62 B0 5 M & #H, 35
pmol/L [ TAA BEA & fimrin 38 &t & 1%
#h0R K PSTL RN H s 1 JF OB B 3X 5 A AF 5% 445
R, 25 BT N — W TAA f1 KT A
T 11 555 B R S 3R U R D RO &R e 1 B IR R
050 A B L 3 A8 O R G I A dE RO SR
R IE W HEAT A F KRB R4F(H TAA 5 KT 1
ZHAEFHE 2, MM E T 2 PR [V LS
VSRS IS
3.2 MR IAA KT XMERMETHFMEULRERE

EIET M

TP AE W BE 45 18 F L 36 R & (ROS) 77 4 53 [k
1) BN 251 5 B T L 5 B0 M 9 i it AL AL R
OB E B E 7% ROS KB A ISR, T

XoF 248 L 245 K 3 1P A AR AR IR AR R T — &
P A A R G0 DL B 2o 0 40 Lk R B R
FER IR AR TR B T AT SR b A Akl S P 3R
Ik, EAHE SO WEIE & I KRG BRI BE = O Il T Y
FEIR KV LA R R e 38, 12 e 1 AL 5 AR A 5 A
1, BI48 i N SOD 5 CAT 3% P A A [F R 1Y
PEE 2 FPEGDY Y AR R TR, SOD 17 357 15 1k S B
B A it AR A CAT RS ik S Ak S Ak 53 i oy
IKANES L T B ROS, AR5 b 55 4 1 45 25 1Y
B A ARG M, 2 FOBCR L RIS 3 Rl O 4 e S PR
(1) 386 1 ARG T BA B W L L 2 AN 7= 4 A5 AR b IR R AT
FE 25 5 L X SRR AR M A2 A G,
A TEFRHE ST L IAA 5 KT R A% SOD,
POD FI CAT {54, A HA KR B T R4 3 CK 7K,
X 5 R AR BEDTHE WA B (Eremochloa ciliaris (Linn. )
Merr.) I (a0 56 45 A — B, 48 £ 0 A liE & Pro A1
MDA & & Y28 AL 1 B0 R Tk 1T R g5 e, At
52 kI, Pro FE RS 4l M VR N BAT Z R TR, n] i
TH BRIV ORI BT AL RS R 50 247 K o0 55 2 R
I s ee Ao w2 M Z2AH TR S HEENIEED
38 i 52 7 s MDA J& B i AL =z —, B
PR RE R — 2P IR A 1 . AR B L 4 A AR 1 A7
A KN Pro A1 MDA & ¥ iR $2 71, 76 hn
ASMEBER JG MDA TR i Pro WS & LI $, 2
ANF8 bR A R LRI Wit T 3435 B e H HRSOURBE S
FHRE R A % B . £8 Bel HL TAA R KT Al i
HEFFAHXT A 1 Pro & it IR I sh 0 1k & 46 LA 55
200 0 i B ok S 400 40 R R R 4 A 5 A, 4R 4 A
TEH A B 2l B = VR P it Ak
3.3 SMNE IAA KT XHRBME THFEREBRGRIEE

& HIZHEMm

MR I T 55 A MR A 8 VAR DG L 2 Sz MR S 3
FIRE BE i 32 PE 19 8 2 S H e hnt . PR B
KB Wi KT REHE 5% £ oK 4 iR R IG A9
it PR TF I L g P R R PR IR . AUt S
SRR ALZE S TAA R KT 147 30 T 25 3F AR R T
BT RCR A, ZER AR S E SRR
K5 (T 6e AR R B % 5 40 FLIRBE 3 fil . FLE5 44 52
E s 7 O N NI R I 7 1 T 0 X SN
Shen SEUU RS HE AW E AR L W a5 48 R R
B 2E T8 BOR B S0 L I AR ) A T BRACIR S F1 3
Y] a] S R RS R G R NI R S
BRI, A5 N4 mg/L TAA.8 mg/L KT 4t
[7i) W ot 1 75 4 25 R Ul 9 SO E I 3 2 L i i



5 43

AW ATE  TAA 5 KT %45 25 5 & 42 0 Ak PR 157 59 52 0 383

W ) 9 2R G T s it S R A6 52 4 7 X 4 2 25 0 o
R 2E HRE R AR R G0, LAY s W I EE & 8 I RE )
AT 5 Bl 2 2 A5 %500, %o A T 2 34 B8 O 5ik Ak L Sk
I, AR R & M 5 AR AT ) AE 4 T G L X A A
B LR BIL T

AW 5B &, M FE (Boehmerianivea (L.)
Gaudich.) R (Bidenstripartita L.) G (Pop-
wlus spp.) S5 AE Pyt 58 M5 . H B AT 47 W BE D A7
2R IX S H A SRR A G, AR AR
BEHAWKELE SR . HFEARALKE A&
KT PR S L DL B 2 ST 4 22 S5 KA vk
AT RS, 5 RS, 2 M A A A A
o1 0BT T AR > 25 i MR L RS R R
FoKsr G ERE. 2RZ ., MKREELEGEDR
WAt AR R I8 R RO B OB Y T R
B3 L XA E — 2 I B % DR R 1) R SRR D R
FATEE . HAME TAA KT Wi Jm # Ak 38 2 4 bk MY .
EMEmEE SERNFEHAINERME. X5 Li-
ang BRI TAA FIE R COA) B A it JH A 5%
S P X AR Y RO S5 e AR AL L i S EE L AR
PR [ A HARCR K TR — Wi, AE BRI A B
(14 P VR 2R KT 28 fife 7 4 J 3, A DR it 354 3% 1)
FET B i B Y 3068 T 32 ML TAA R KT 5i 3 R 47
AR R B PURAILAE 1, > MDA i, {2 i
Pro " W KO A RGBSk A% LUYE R 45 2 78 5 3P
B AR IR B B E A9 H TAA KT sl & 3 [
P 52 55 2 2 T 37 4 75 104 A0 56 BIL ) B JH X A 9 1
HPCRME A T BT RIRA N, HFEAAE
F 25 RV AR (A 2 —Fp N B S HIVEY . L4k, 48
SR — PP R AE Y, DA B IS 0 B HE N TS R
A AP R b 1 25 09 T S R A R R R b X
ARGF R . Z5 bRl T, FE 4R T Gl M DX Fh oA B8 IR AT )
453 R i TAA KT ORBEXT R 4.8 mg/L) DA

SR A B T B R L R 3 T 4 U e BR
1M L 3 HL 22 B0 25
4 gw

(1)300 mg/kg #aMria T .2 A 7= Mg 3 4 K Ap
PE A R 28 32 B AS [R) R2 BE A 400 1 L Bk v A4 % it
1A MR R i R T R AR (p <<0.05), 4
mg/L TAA .8 mg/L KT feid Bt L M it 7] A7 %50 22 i A
PRZ BN A B a0 L AR K 30 KRG . R4S 25 4518 bn ik
5 AR AR AE 2 M AR E R AR Fo/Fm 5 ETR 34 I
A3 2 BUERAE 2 1,29, 3.04 4% 5 My bR 35 2 F0 LR 45
LRI A58 30.22%0,114.39% , WA K

O 2 R & BB R TAA 5 KT X #8544

P Z AR TR A
(2) BrAa ML 2 58 5 AW 00 B0 06 1 %8 DD AH G, /]

THER ROS LAt 2 HO 20 il 3 B 1 48 A6 452 495 Pro [A]

FEEA IR . FAME 30 K M AR 3 L A 48

T2, T3 A3 CAT . POD WM, T4 A3, 2

AR T IK O, HL 2 77 3 A 22 298,884

31.81% . Pro 7E T4 b Pk & K34 iR 5 M MDA 1E T4

A BRI OC T T2.T3 AR FEL BB TAA I KT i) 8

I AERR A X B Y Pro & i, IR R ST AL R 58 LA

5353 21 M O T o A A 400 0 R B DR (R 97 A Y 5 R L 4 A

i T H A PR Bl B S AR T AR
(3) % I 301 368 1l 2 = AR 2R 45 403, BELA OK 3 i 2

AT T4 A B AR R TG 7 43 B4 39.00 %,

9.10% 3G IR KT T2, T3 Ab2H; 5% & £ ¥ R B i >

ZE>0E L TAA 5 KT S ] 3 al 4 9 2 =5 X 5% /Y

W Wi AEL TG 5 ) e it 2R S A B T4 A B

8RB 18 BB AR USRI 1 T AR AL B ik —

A 2 B AMIECR B8 T i 1 o AR AR ) SRR T B

5 AT RN R 5 I AL R BB RE ) .
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