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accumulation and sucrose-metabolizing enzyme activities in tuberous roots at six different developmental stages (6, 12,

WS BH: 2020-06-15

BEEWAB: {5 A AP S (81760689, 82060685) ;) 7 11 SR} 27 K 4 (2018GXNSFAA281287) ; ) 74 A} 4% f AW H (B F}

AA17204056-3) ;) VU IR 2 5 RS20 & 00 H (20-065-14) 52020 4E ) P @ 44 T2 T 455 T2 & 1132 [ Supported by the

National Natural Science Foundation of China (81760689, 82060685) ; Natural Science Foundation of Guangxi (2018 GXNSFAA281287) ;

Fund of Guangxi Innovation-Driven Development ( AA17204056-3) ; Program of Key Laboratory of Zhuang Yao Medicine (20-065-14) ;

Training Program for 1 000 Young and Middle-Aged Backbone Teachers of Guangxi Higher Education Institution in 2020 ] ,

YEZE I BRI (1980~) Wit m g LARIW, 225 FIAE Y B8 SHIEERWIFE, (E-mail) yaoshaochang@ 163.com,
CIBAEMEE : BN, L, R TS 1 o 2 AR B ARG HORTT S, (E-mail ) hrshao802@ 163.com,,



1940 OO0 M W

18, 24, 30, 36 months after transplanting) of C. speciosa were discussed using UV spectrophotometry methods. The
results were as follows: (1) The root development can be preliminarily divided into three stages: the initial stage (from
6 to 12 months after transplanting) , the rapid thickening stage (from 12 to 24 months after transplanting) , and the
stable thickening stage (from 24 to 36 months after transplanting). Starch and sugar were the main form of
polysaccharides and soluble sugars in tuberous roots, respectively. The content of polysaccharides increased, whereas
that of soluble sugars decreased during the tuberous root development. There was significantly negative correlation
between polysaccharides and soluble sugars, suggesting that the decomposing of soluble sugars might facilitate to the
accumulation of polysaccharides. (2) Several sucrose-metabolizing enzymes, such as sucrose synthase (SUS), sucrose
phosphate synthase (SPS), acid invertase (Al) and neutral invertase (NI), played synergistic effects on metabolizing
sucrose. SUS played a dual role in both synthesizing and decomposing of sucrose during the tuberous root development of
C. speciosa. The activity of SUS (synthesizing) significantly increased along with root growth, peaked at 36 months after
transplanting, whereas that of SUS ( decomposing) increased from 6 months to 24 months after transplanting but
decreased slightly at the stable thickening stage ; the total activity of SUS played a role in the decomposing of sucrose and
peaked at 12 months after transplanting. The activities of Al and NI increased consistently during the tuberous root
development of C. speciosa. Moreover, the activity of Al was much higher than that of NI, indicating that Al might be
more important in the decomposing of sucrose. These results provide a theoretical basis for the further study of regulation
mechanism of polysaccharides accumulation, and provide technical guidance for the improvement of yield and quality in
C. speciosa tuberous roots.

Key words: Callerya speciosa, tuberous root development, sugar accumulation, sucrose-metabolizing, enzyme activities
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U2 REREACT A OC B Il REE 5 B RE 2 IR E B
I f A B B 2 R (uridine diphosphate glucose ,
UDPG) — i % 5 SR W 1Y ] 396 S 7, ml Sy 208 40
i RE 5 0 53 - T A TS 5 0 D, AT R 4 R
HEA S AL 38 42 (Stein & Granot, 2019) . B
AT L B TR 23 ik S SROME 1 2 B AR B B
AR SN T B pH AN 8] ] 43 kg B A 56 A il (acid
invertase, Al) 5 P PEF AL ( neutral invertase, NI)
PRI (T2 R4 ,2014)

A= R ok R T SRR G il kR S8 TR XY I e
( Callerya speciosa) , X 24 =T & 508 | L3458 (
Flezpe b EAEY S g B8 2 51 23 ,2010) , & ()P
iR RHE) (1990 AR ) | (7 75 o 2 Joi s A 4 )
(BB—4) W2k 1Y 7 VY 3 M 25 B 5 b5 i M 25 41
L2 I T M [X 35 44 1) 25 £ 7 JH AR ) ( Ik 48 0

2020) . AR AWK FE PEIR AT, 250 H R,
VAR B 28, FAG RD M i 5 R T 2% 2 DAk, WA
LT 450 KR A OG5 48 il kg 2% ik 55 i (5
FAMESF, 20100 A #5855 ,2020) o 4RI FEZ A
RN SCE AL G W, Hoh 20 R T K
20, R W RAE0E  BTRLARE R AR T
e Wl R AW R UM S A A, DU A R FL b
NFECGE R 2015) , A K1 2002 251 H ik
FE R JR, WA Ry S A R ) 25 i i — >
Wrdabn, AT B BT S e 1 | Bk oF S5 1
I HBEA — € B S RE I FIE BR 3 i BB
J1 (KBTI 4, 2008 ; & 1 55, 20145 Huang et al.,
2020) .

BT, 764 K1 N Tk 85 v b 308 KA (3
AR FUAN R RAR (LT HEAR ) PR A [R 2R B A9 AR, F 52
RN IR 2208 B 12 29 AR KR 3 % (R
TEAESE 2018) o TR R IJ AR R #E v, 24F
R II 2 W05 o B A G AR R A R i 8 it o v
(PP T % ,2020) , ZHEMAED G REHIEN S
TR A 34 Tl 3 M A R DDA G, 5 BR 4
(2020) 3@ X F 7Y K H Bk B2 A A [ g 0] 22
Wi 5 e A B TS PR I e R B 2 Y
S PEBE G R Ak Bl R Y T AR SR T R
A 55 REORE e A A T M S TEAR G, A



11

WRZRNH 2« 28 R BB AR B AR S Bl AR A5 1941

fiph 22 W IR B 5 RENE B Ab Bl K RS G S
PEFIE (Wei et al., 2007 ; 1% 2009) . 4K,
H AT T2 R 7 B 25 1 o B R T X 1 il
TP 22 T (%) A O R DL AF 9 i3l . PR b, A AIF 5
DL b ™ DX A K 7 b kL, 43 4 RT3 &
BUEPRTER 20 TR SRR R
BNAARAL BT AL RERE G B A A R DG il 7 B
HRBEA ) S5 A B R 3R VR, 8 e AT B9 Al
K WFIE 45 3 0T R A R TR AIE 9T 4= K 1 242
B4R 2R s ML 4R AL B AR A, OF AR S R R
IR 5 RS

1 k5 7%

1.1 ##4

A KT V5T ) V8 25 B A By e B 40T s, 22
TP 25 F 5 B i AF O GRS R Sk R R i B
J& SE TN XY [ B ( Callerya speciosa) o ¥4+ K I3 Fh -+
BT OCHREE TR N T (26£2) °C 41 F oEAT 42,
R 5% R A TR 2= K IR E
Hi o RO K 2 = R B OFEE 6 %) w8 3% 2 Fhoil
i IR E A3 BART B IR R AR HURE
1R, 201746 H 15 HE 2019412 H 15 H,
FLHURE 6 Yk, AR BEAL LB 10 BRIEFTHURE . BURE
ISR AR AR AZ R T UE T IR R b i A
R MR ,Jgjﬁlqjgmﬁj*%MﬁKFijﬂ 10 em fEM
FE, FE S IR B2 2 em BOAR, T ARZY 0.5
emx0.5 em BY/NER 10 BRAE PR IO & SRR &
Je S B R A T, 7 [R5 A A -80 °C Ik
M PKFE PR AE 5 5 36 R I FE S (8 em) FH T HUAR A=
KRR
1.2 ik
1.2.1 K ey 3tk £ Kigaam 2 FIHHKE
D2 2 R I HAR AR FR AT R F- B i e Al
(8L 2 e BB BT 80 °C H IR ML AR Mt T = 1H
HEEETE FES TR R AKXW T,

P8 (%)= THE/EFEX100,
1.2.2 THEEESINTF % SH(HY LM
SEE T B9 R (VAR ) A B A 25 ) 1985) ,
A, SR FH R LL e vk 0 2 FRECHE T4 4 0.2
g, A 80% Z. 1% 7.0 mL )3 5% % 10.0 mL &
JD%;':P,SO C K% 30 min,4 000 r - min” B> 10
min, YWAE FIEW ., EE RPN (BIK 10 min) ,

A1 3 W EIEWRE 50.0 mL A&, JH 80% &
2, BRI 1.0 mL T 10.0 mL iR, K km
AZEWIK 1.5 mL 5 6.5 mL BEELH] 184 5 e
15 min, £ 620 nm Kb & WO BE [l B, B 20 ~
100 g 1 258 FH A [R] 7 32 000 e W6 B A0 A 1
B2k, Pt ke S b g AT PR S L TR
KF

AT B (%)= Cx(V/a)/ (Wx10°) X100,

. € S AR AR b o i 4R A B R A R
(pg) 3V IR RBUR AT (mL) ;o 4 2 0 BURE
AR (mL) ;W OREER R () .
1.2.3 4 eM ik S% (MY kR
Y5 ¥ (RHR XL, 2006) , A &k, FHZEE
KR AR 8 T P R SRR AR e R &
50.0 mL ZEIf T, BE7K I 15 min , R HIEIMA 9.2
mol + L' & &ML 2.0 mL, ¥ 7K 15 min, I1ZE1E K
4.0 mL,4 000 r - min” B.0> 10 min, Y8 FIH W,
AR BRI R (K 10 min) , B 9F 3 Ik LI
W T 50.0 mL s, HZERKER ., W EER
0.2 mL F#i B 10 £%5 5, i A BUER X 57] 5.0 mL, 5 7K
¥ 10 min, % Z1J5 78 620 nm A0 E WG R A
WM, ITEARXIT,

TEM (%)= Cx(V/a)%0.9/ (Wx10°) x100,

Hrr:0.9 Sy eh A 204 o TE R I R AL C
S AR B o 2 A B 1) A (pe) sV ORER
FEBURARF (mL) 5 a 4 & B BORE S R B (mL) 5
W oRFE R E R (g) .
1.2.4 BHASSNEF ik SE(HY LYK
FMEY 69073 ( LR A B 2E 45 1985) , R A &
M, SR PR L €8 3 AT e . BRI 0.2 ¢ HET
FE & AR A 80% LB W 6.0 mL, 5% 7% 21 55
LE T, BT 80 C/KVE T 30 min, #k3% 3~5 K, %
HJ5,4000r - min B .0 10 min, & FiEWR, E
SR BUR I PR (£ YK 10 min) , & 3 R R
T 50 mL &I, FH 80% L BEE %, W H 1.0 mL
PER TR, A 30% KOH IE# 0.1 mL, b
KW 10 min, AT R ER . AR 57 5.0 mL,
TR21J5 40 C AR 12 min, T 620 nm 3 K 5E W6
B, AR, B 20~ 100 we BERET— R 504,
A 0.1 mL 30% KOH LIAHIR] J7 i i €, tO8bn v i
2o PELTT AR S A RS A

TERE SR (%)= Cx(V/a)/(Wx10°) X100,

P C AR bR o R A 2 A R (pg)



1942 OO0 M W

41 %

V ARE SR BOR AR FR (mL) 5 a R 5 00 B BURE & 14
Fl(mL) ;WA ER (g) o
1.2.5 242025k RIS @ W7
BB RAEAEAT (2018) WYk A8 FH 2R My — i 1R v
R 42K ) Z2 Bl 0 B B 2 o A R A T
LR HEIN i T B y = 12,624 -0.007, 1% =
0.998(n=35), T 490 nm il & FE i 1Y W 5 B (H,
FIRARHERD SR A4 K 1 2o i
1.2.6 BEEM e M 2 ik SR/ (2013)
() 5 1 R AT B | A K 7 B A AR A
RS =M K, HERFREL 0.3 o, I HE B ZE vh ik 1.5
mL, W HEN 2T, VK LR 5 min, T4 <C 5000 r -
min™ Z5F T B0 15 min, B i W&, B A FH BV,
MT T — L MEEENE , ST RRE(2014)
)T (A COGEE ) M2 51158 SUS  SPS |
AT NI 0 g% P o IR I 28 0 ) e 2 i '
(2218, 25 B AN ) o BT 4 28 B0 T ' B3 s A 1
ST o i 7 ) 0 S P (AL HE AT NI R SUS
S35 ) ) B8R A0 A R A S A IR
MR B 2508, I 25 G AN [1 v B T M WO B
PR 2R 1T G By 1) ) i s 7E (B 4E SPS 5
SUS & M7 a)) Y ERE G i, AR AR & A 1Y 3 24
WA B B8R W B B R T AR AH N A il T P il
WYERA A wmol + g - b FW,
1.3 #iEA 12

K H Excel 5 SPSS 22.0 #4188 481143
BT, SR Y HEAT IE ARG 36 Ay 25 S AR 5, OF
DIV (E £ o 22 19 5 20RO 4] 3R A B
FE 72453 M7 (one-way ANOVE) , Duncan L T £
Hedst . TR A GraphPad Prism 5 B4 TVER

2 HREHAH

21 FRXRAWRREK L EHE

M1 AT LAE H BE AR 6 A H A 2R K AR i
KB BRI G, MR 12 S H WK
R BRI K, Bk 12 N H 2 24 A4
A4 KT 0 R 3R AT 3.12 em’
B 33.52 em®, W 3E m T HABAES . BAR 24 4>
HZE36 ™A, 4 K I BRI K R IF UG T 0%, 8
# 30 A H I HARIKFL S 36 4~ A MBI 2 5
ARE, BT ERB, RN EE S T HAEBR
124HZE 24 S H A2 W E A bk, M

oA 24 A H IF Uiy, £ 0E fh 0 B R fef 5 G W 3 22
S ER Ak 36 A H MR T & B & T AR
i, FLZ B A HRAR 4T T 3R 55 (40.70% ) (% 1),
VLB MRS AR 24 A F JF IR, B 1) B Ok 3 3 0k 2%
ERER T s, Bk, R4 4 K1 5R i
AR E R, AT 253 53 R 8 B (R84
6~12 4 H) G IE K (B4 12~24 M H ) 51
SENG R (% 24~36 ) =4FrEk,
22 R APMBRAFALZEHNBNSHEYRSETH
HE 2 o, K2 B IRAE R EE
i AR B B T AR R R (H AR AR FR
FENG KRB LI ORISR, HEBAR 36 A HE
IR PR KA (36.57%) . WEMIVEN—Fh E21
ZHEY) I, o B AR R R T 20, Bl B
AR E B TABIEG I, B 6~18 1 R
MIVER & B B AR, Bik 18 HJE,
R U e T i, W 3 R TR U (B Ak
6~121H) ., Bk 36 ™A, BARATE M & &k 2
HBRAE (13.99%) B b 25 TR AR 30 AN H 19 & i
(12.69%) .
23 FRAPRRAFDLZENPHTAEESETH
PR PR T G T R S RS A
AR ST YAR K E I L FE rponl s P R TR
AR (K 3. A), B 6 ™A, 4K Tk
MR B A, b B 0 o] 3 R OB S i A s, TR F)
23.45% M b 3w T I ARE S BE A PR R K
T AR B OB B 1) R T B R R R
BN NMHE12MH, Bk 36 ~H R
AP PR AR A, (LR 2.66%, FHIEI 3.B AT,
FERE S IEREAR 6 D H Fermy i85 7.06% , Rl B
R & H R, AR Bk b 2 TR,
HEBKIANH, SEEE 1.19%, @i g
VST i S R Y A, AT R B A R Ik
MR B A B v AR A mT g M v AR 1 L
30.05% ~54.26% , PR, F& AT IA S JRE 4 vT 66 /2 4F
K YR S5 B TR P
24 S XNRBAB % B EHEXEEETK
2.4.1 SPS A= SUS( &R By 69 7 M T AL It X4+
KAPAR K TR SPS Fl SUS(A ) J7 1) fY
WEPEHE T E (K 4) , AT KIINBEH 6 H =
24 AN H R ST AR Y SPS I M TR0 R Ak
R FR 30 A H BRI T R, 2 5 R R
T, HEBA 36 T H B E i K MH (58.99 pmol -



11

WRZRNH 2« 28 R BB AR B AR S Bl AR A5

1943

A, B, C,D, E, Foil&miike.12,18,24.30.36 ™" H,
A, B, C

s )

Fig. 1

A 1

, D, E, F represent 6, 12, 18, 24, 30 and 36 months after transplanting, respectively.

R IIANNR) K I SR ARE 2 AL

Morphological characteristics of Callerya speciosa tuberous roots at different developmental stages

1 ARALEHBNFRNIRER BEESTE

Table 1  Root volume, fresh weight and dry weight of Callerya speciosa tuberous roots at different developmental stages
AR H A fif 7 T&E g
Months after transplanting Root volume( cm®) Fresh weight (g) Dry weight (g) Drying rate (%)
6 1.57+0.05 d 3.01£0.52 ¢ 1.13£0.27 d 37.54+0.13 b
12 3.12+0.24 d 6.35+1.19 ¢ 2.32+0.24 d 36.54+0.21 b
18 15.65£1.54 ¢ 18.18+£2.56 b 7.49+0.38 ¢ 41.20+1.16 a
24 33.52+2.57 b 36.79+£0.93 a 10.64+£0.58 b 28.92+0.25 d
30 34.87+2.09 ab 36.87+1.47 a 11.50+£0.47 b 31.19+0.32 ¢
36 37.32+1.88 a 37.49+1.18 a 15.26+2.05 a 40.70+£0.36 a
W NEFERRRZER N E (P<0.05),
Note: Different lowercase letters mean significant differences (P<0.05).
50 A
;\?
=~ L aA
%. g 15 bB
i 5 I 2
éﬂ g @ g 10 F cC
o =}
2 R 8
R E B <
8 § p da D
;5, ? 5S¢
o
a.
0 1 1 1 1 1 0 1 1 1 1 1
6 12 18 24 30 36 6 12 18 24 30 36

T3¢ H #L Months after transplanting

3% H % Months after transplanting

ARG FRRIRAE P<0.05 KV EERBE AR KE FRFRAE P<0.01 KFEEFHBE, TH,

Different lowercase letters indicate significant differences at P<0.05 level, different capital letters indicate extremly significant differences

at P<0.01 level.The same below.

2 ERABAMAFE R KT B 25 5 &

Fig. 2 Contents of polysaccharide and starch in Callerya speciosa tuberous roots at different developmental stages
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Fig. 3 Contents of soluble sugar and sucrose in Callerya speciosa tuberous roots at different developmental stages
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Fig. 4 Enzyme activities of synthesizing direction in Callerya speciosa tuberous roots at different developmental stages
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Fig. 5 Enzyme activities of decomposing direction and total SUS in Callerya speciosa

tuberous roots at different developmental stages
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HR 2G04 7= 0 e (IR 5 S S A 45 . AS BF 5 1) B
HOWHZ fr  FC 5 A B AL, 38 2 A T 4 38 n
R i 1Y) 2R R 0 RN R S 1 ) 2R RE T K A A
THZHOEE WA BOFR B8] FE” &85 T, 4
PR AR e S A EE AR L,

P b 2B T A R R, ERE T
W1, TERERB R A R B R AR I 2 5 ]
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Table 2 Correlation coefficients between sugar content, and sucrose-metabolizing enzyme activities
in Callerya speciosa tuberous roots at different developmental stages
AT A P
‘ ShiERt AR AR mErERt o) sesiwe ST

GBS : it SUs Tk SUS AT

Polysaccharide Starch Soluble Sucrose L SPS . L
Type (' synthesizing) L (decomposing) Al activity

content content sugar content . activity ..
activity activity
content

VEA i 0.88 *
Starch content
GRS ey -0.854 * -0.764
Soluble sugar content
REWE & -0.786 -0.800 0.856 *
Sucrose content
SUS( 43 ) 1 1 0.915 = 0.705 -0.800 -0.529
SUS ( decomposing) activity
SPS i 1 0.979 #x 0.912 * -0.882 * -0.787 0.901 *
SPS activity
SUS( A HY) 5 1 0.990 s 0.932 -0.827 * -0.782 0.885 = 0.975 #x
SUS ( synthesizing) activity
AT 3 M 0.962 s 0.938 -0.842 % -0897 * 0.776 0.948 s 0.972
AT activity
NI i 0.915 = 0.727 -0.908 * -0.760 0.894 * 0.865 * 0.887 = 0.858 =
NI activity

o F o 43 HIERIRTE P<0.001 KT P<0.05 K E22R B3,
Note: ##* and * indicate significant differences at P < 0.01 and P < 0.05 levels, respectively.

IR &R, FEH B PR & B R0, B & A
i, MAPE R B, RS 5 1 T o () el 3 b AR R 4
PR (VLIRS ,1994)  FRATTHL A& B BERE = 4= K
YR & BB 2T, S 5]
RS B TE A RO PR R B TR B S
YR B IR, BT & 5B W T B, e &
W2 E RN BT 23— 2 0 A O g By
GERRW, 2R S HE RS RN R R E R
AHOG 10 B AT 95 VR0 1 o0 i A R T 0 2 22 4
KPR,

REERUISAE L 66 £ SNERIE7/N b 28-S IR L |
FEEACIS M U 5] A FEVE O 45 1 B & — R
SR A I TR S, B 2l i Ak S A R R
WA A FH 5 L 2 ( Nguyen-quoc & Foyer, 2001
TR ,2014) , ZFPFEE(2009) K ILAERT PR
FEBEA B SUS & 7 KT SPS ik TRR
45(2014) RIBHEDA R L F L SUS(&
B WEPES SUS( 43 ) 16 PR8I i & T SPS i %,
HEM SUS JEA Ak BH AP 5 52 p JEA A 65 40
P18 O il 5 K08 ] 3y 45 (2008 ) e L 7 B A AL SR 52 &
H i SUS B e s TRy SPS
ATE P B WA T SUS 16 M, AWFoE 4 R KB, 1
R IPAR LT R, SUS( G ) 16 P E & B AR

KB IR ASET L TF, SUS (43 ) 15 P75 BLAR T i
95 1R g K W A W O H SUS (B BR) T
PEY SUS (43 i ) 16 PE ¥ i it = F SPS 16, X 5
AR R A — 2, B, FATHEN Sus &
fEA AR K 7 B vh BERE G 5 43 ik 1 G B il 7E
AR IJPMR e 2k B v % 4536 R i AL RE RS 5 1,
AR TR A i ) W R R VR R T 2RS4
(2009) HUBIF 5T 45 R, SPS 5 SUS (43t ) 76248 K
HOARIE 130 5 100 3 g A S0 S22 R S ) 955 1 722 1k
AL, LT SPS & PESZ 0t G W R B Y I A5
A SPS WG R WA B B A AR, AT
Ye¥F SPS Wi PE . a0 2R K AR S
T A S A 2 R] Y AR G A A & B
SPS SUS( i) ik 5 Z W& = 2 W ¥ B A
K (HE T A R R SO O i — A BRI
T SPS 5 SUS( 43 fi# ) D[R4 2 RE B A0 5 2 28
PIBAR R RS LG RT 43 AL 5 NI PR
RS HY | OBl UE Y RN FE M 53 ik Sy S0 710 46 4 0
TEA KT IE I AL 5 NI A 35 1 2 341G, 76
PR e W R EM IR S T 2~4 £, 0TI
ICEE AT 5 NI B9 S PR R & B 0% T RERE Y 73 i
R, Bt NL 5 AL BTG M, AT AL 4
FH R KT, UG TR AT HE I AT AT BB AE TR AR



11

WRZRNH 2« 28 R BB AR B AR S Bl AR A5 1947

oyffad R R PR SR R — R R L
TR, HeAh , ASHIFSE 38 3 73 T 2R K AR R i SUS
VE T A AR R HUR & AR R o R T
[ T P v T R S B ) il T M E e Ok R
A3 fit S S AR S SUS, SUS ¥4 1 Ay 1 Ak 1
Oy, HE YRS AL 5 RN A A AR — 8, 1
KW T B ERS AR 36 A H B AR o i 4 18 3 i
ik, SUS MG E T 66 A7« PR 48 B M 3@
SRR TR R AR EF SR RS
FHEOEM, TR (2014) X BRI
B, SR B FRR 7 v SUS (99 35 1 A A AL B B
B, BB BT AR T RERE R EGE L R AT
FHAER R IR, 4 R AR & & SUS E 257
it REARE I T, AR 31 Z2 2 4 o R 3R 48 1L i
Y B R, B, 3RATT AT LR 4y F A 2
(77 1, R4 R Y SUS R A7 2 28 35 S PR i 42
DLA SRR« PR o s s SR EH N, &
1M, X F A4 R el & & v SUS 3 M5 T i
PEWE M2 0 1 R B 22 (] A O Rk R R L SR
Ik WA it — 2L R ASY

R VAR ) TR R AOBE ) B T L B R AR AR
Yo i A B Rl (2R W05F,2012) , FEZ5 H
PP, R A A i Rl Ak 322 Tt
My RIS BT A LR ( E &R 55 ,2012) . AHFR K
AR Ty 205 & AR AR R T & & ot B v g i
Thisr, H 2B R 5 Rl b i 5 o 2 A oG
5 AR A I A OC A T TS 2k R R O B R
K, IR ATTIA Ry 4= K B AR & & ok 72 1 R
AR AT Sl Z R R AR L AT IR R S5 R, iX
EHr A RAD (4B [ F5 45, 2008 ) |4k K A it (iR
4,2020) MRS IR —5, B E T R 2 HE
FEYITE, VE B O R P AR R HAR R —
NEBIE bR, O W5 R, RS 3 A 1 1 B fe
PR SRR TE B 19 A 1, R0 SUS, L vE 5
S SR T BT TS Y SUS TR (B KSR,
20115 5B HAF,2019) . EM & EAES K IJ AR
KA R Z RN, W] SUS B i ] AR
HYAR P Em &SR, XEnhit—2
AW A KPR E T L h SUS T M 5 T
Rk A AR = 1 B 22 (R o6 R BRI

R TR e R TP R L, 2R
Py IO B e ARG I AT PR U
ZME 5] R i 2 R 2 S R G BB AT

VST 1) o AR A ) T AR aE 22 B S o e AR
F TR o A A R A B (SUS) | TR Bl 1R
G (SPS) [ RVER: AL EE (AL) 5 P 5% 4L il (NI)
5 22 b A S5 Tt P W) A FH G &5 51, SUS 7R 2R K 1B
W& B A8 v & 15 25 WA Ak 0 A B, S A AL RS
W 43 ik 1 OCEE 9 A D, G 0 1 A A RE W
fife , FESARIE U IR B By o e AL AT FN NI BT
PEXFEHAR K& ol FE b B i s , HOAL G
NI V& HEI0 AL AT BEAE REME A o fif ol Bt b & 5
WEEERER, AWFIE R NS R A 5 4
KA1 2205 2% B 43 T 229 48 AL AL HE O AR 4l O
S A K1 2R i 5 TR AR R R

SE .
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