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WE: — B9 Coccinella undecimpunctata Linnaeus St 75 125 5535 A M X ) — Ff B B S MR R 8. iy B B HC X Ay
FCHRRIEF Aphis gossypii Glover FIFIFEAF Poratrioza sinica Yang et Li. Pifp 3 EAALFE B pgRg LM, R T it et
W, KUY PIRE IR, SRR S AR . PR T R M AR AR AR R, WE T
AR R BTEAR FAR S 3 T i SISO AL N T B BB EX RN 45R%
W A — B A% RSO B A B D RE S ML 45 5 Holling—I1 SHRER NIAEAY , i 400 B4 B Xl £ i 1 32
Wi 53 45 6 Hassell TGN BRI Watt #80 — BB 1 ~4 {840 B K g e X M A A 7 1 H o KBSl =0
A 18.94. 44.29., 81.57. 145.27 f1126.48 k; FE—mEzs (A AHFIEIF b 40T, B[R] — HL 25 A4 () 7 70 Fif
WP, LI SR Pk, P Hon 11803 whAh, BRh [ B 25 B X Hoam & /8 s Ak — @ i s i,
4 iyl BURRS R IR T A W, S4B 5043 ) 0. 7948 1 0. 6848 . ANHIFFE A] g4 )i T i R R FH 5 16 o B A b+
— B Pl A B YR SR LR

KER: +— R MR WRRKRE; MEIIRERN; EEE
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Study on predation of Coccinella undecimpunctata Linnaeus on Aphis

gossypii Glover

LI QiuRong, QI Quan-Mei, LAI YouPeng  ( Academy of Agriculture and Forestry Science, Qinghai
University; Scientific Observing and Experimental Station of Crop Pest in Xining, Ministry of Agriculture;
Key Laboratory of Agricultural Integrated Pest Management, Xining 810016, Qinghai Province, China)
Abstract: Coccinella undecimpunctata Linnaeus is an important predatory natural enemy in Qaidam Region
of Qinghai Province. In order to clarify the ladybug’s prey preference to nymph of Aphis gossypii Glover and
Poratrioza sinica Yang et Li. which severely jeopardized Lycium barbarum Linnaeus, experiment of prey
selection was carried out, and the result showed that adult ladybugs preferred A. gossypii when the two
kinds of insects coexisted. To understand the natural control ability of ladybugs to aphids, the predatory
capacity of larvae and adults under different density of aphids, searching efficiency, the impact of
intraspecific interference and density of ladybugs on their feeding effect were determined. Results showed
that the predation functional responses of each stages all fitted as mathematical model of HollingdI, and
the effect of intraspecific interference and density of ladybugs on predation was consistent with the Hassell
interference effect model and Watt model, separately. Their maximum theoretical predation of 1%, 2™,
3", 4" larvae and adults in one day were 18.94, 44.29, 81.57, 145.27 and 126.48 aphids,

respectively. In a certain space and the same proportion of prey being conditions, there was influence of
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intraspecific interference between individuals.

Among them, the 1™

larvae were most disturbed, its

interference constant was 1. 1803. In addition, the ladybugs’ population density made a difference to their

feeding effect,

especially the 4" instar larvae and adult,

whose competition parameter was 0.7948,

0. 6848. This study can provide a theoretical basis for more efficient utilization of native ladybug resources

in Qinghai plateau.
Key words:

selectivity

FR Ut Aphis gossypii Glover MIAFC AR E\ Poratrioza
sinica Yang et Li. J&75 A MAC ™ XA b 32 20
0, fRlFE 8 H Hemiptera ¥R} Aphididae, J&—
i FE R 2 ErEF g, A RS T E600 Ff
( Lombaert et al. , 2009) , 7Effd b FEGEHF R,
DO BRORS AES 2R BRI, HETC BT
FCA = AR PR L (J5ARSE, 2017) o AMACAR
AUE ¥ H Hemiptera KA F} Psyllidae, T2 DL
A HORE 28 ) A A RS I Wiz 8 B 4l 2R 3
fad (SFE, 2018) , —F 0] FEAAL KK
PoREss, R M A BT

+—E58( 1 Coccinella undecimpunctata Linnaeus
J&§4## H Coleoptera B[ H1 &} Coccinellidae, &—Ff
HEMA R R BR , AE . R BRI
el AR E R, MR T A O A B R (AR,
2017; ZERkoRAE, 2019) o JTAER, IR X5 du gl
BRI MR B Z 2w, Hh, REKRZH
A EEL R Harmonia axyrdis %} 45 Fh i i i3 23
RERN, TR TH—RIH, FEIFRE TiZEX)
BT ARLAT DR I 1 % AR T RE . FH ) AR S AR
TR OC R W R RE ) 1 A Y ( EARER AR
2003; EAREESF, 2006; {H7ZHH5%, 2007a, 2008;
Fis A, 2011) K H AR W2 ke 33$*E5§§
2005) . %Léi&ﬂt F AL, 1984; Bk
S5, 1999) | I FNE SR BN AR KR E RS R
( EARESE, 2004; GSHLI4AE, 2007b, 7% mé‘;
2007¢) o LARARE K AR TH K s AR =S 6] 43 A (
A, 2007) .

KIALISK, Biia MACAR 5 32 ZARM AL 27 A 24
NG €LY TR 2 c A RE N PN N 2
FEFEAR AR, B R B AR ) TR, R A=
SRGARM, FRWERL, Wi, R
RE WA AR S P a A BE. Bl F
T T 2 A A A DX — 2 B 1 i - S
Xﬂ’ﬁﬂﬁ'zﬂ? AR A P L Pt X A 9 1 B 3

s ARIRWFFE T B X A A EL R A A

Coccinella undecimpunctata; Aphis gossypii; Poratrioza sinica; predation functional response;

A e B e XA A TR R . T3R5k
7 LA Al N T A B 9 B X Al A AR A 1
Xif A Ja A - — AL S s AT A I B — 2 F
SRE AR

1 #MR57TE

1.1 #thiE

1‘—%%5’1 *’ﬂ*ﬂi‘%ﬂ MIAC AR B R A 1
PO IHFE A i T 2 — S SR MO AC R A Ak, 2
e SchLzaphzs graminum X [ 5 168 RAFEF22BE

INARIG W, R SR T A RMBL S e Y R
T g (B 19 ~24°C, RH 45% ~65% ,

e LD =14:10) .

TR B g R R RIL ( ERE d =9 em) DL
PSR Jr A R, AR A A
MR, IR BAERS (B DORREKCEE) R
(1 2 W R OREE RS 1, 7R L FL
6 ~8 A/NfL, 3 ~4 W4 N JCTR R EFRE) .
s, Bk KBt A, kb ST IR .
T EPHR A IR R (K x5 x 5 =40 om x
40 cm x 60 cm) S, PLEMEMERCXT, S
HIERA 10 XER e, 55— RS IO 22 B ) 22 — SO
TSR, SR R A AR I SR, AR ]
— I A A A X AR A, R B A

AT I A S 2 590 R AR A o /N2
SR, el RN BT RE AT, fF
MAc it 58 A P B/ N AR S T 10 em B, %
NS E N o A AP AR F RN 22 — X, AR R —
AT AR
1.2 REHE

RITER e N TR FRAE ( bUN AL 2%
ABRAFE], H%5 % SRG280A) iy, XIE 41
IEE25.0 £1.0°C, RH 70.0% +5.0% , J¢J& 1]
L:D=14:10.
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1.2.1 250 sl XA AR B A 0
TERETE

TEREFRML (A2 d=9.0 ecm) H&RCA 1 3LE[
AR 100 SKAEY), SR ORRER (SR 1) Ak
AR (FFYW2) B3 ~4 .

B HEA B i 3 MAb B (FE 1
FEM 2 =75:25, 50:50 F125:75) , BRILECA 1 3k
T AL I R R b S Y, R Ak B
4 ANEIE . 24 h AR 4% L PN AR ARG A EURIRR S5F 1) 76
HRBCHEL, G IR Y .

1.2.2 A — BB A% HO XA 0 1 4 12 ) B e g
Ko SR

P e A AT i BF 5 1 A I B0 38 R A A it
R, SRR IX S AN ASTR) G B R 4 A AE A BT
SEFAC AT Y IGFR ML, 1 9%, 2 4 4% 10, 20.
30, 40, 50 3L/MML., 3 #4%) Hi4 20, 40. 60. 80.
100 3k /M0L, 4 % % HF1 AR H ¥ e 30, 60 90,
120+ 150 Sk /M4 Fr. #YLHEE 24 h /% B R He
3% 4 AR LI 12 h 1 1§ 2 #8445
B LRSI, ARILT Sk, ANAAPE4 A E
o 24 h ke RSB R LA AR A 4K
1.2.3  —EEHF TR0 EH

AR E 20, 40, 60, 80+ 100 Sk /ML HFc A4
W51, 20 3. 40 S kAl —HmA T —-ENHR 1~
3RS, #E 30, 60, 90, 120. 150 sk/m
MIFCARIE A 35 1. 20 3. 4. 5 k[al—m&s+—82
PR 4 WA, SR E. 24 h FlASHET
IR e R, BHE4 N ER
1.2.4  —E B A 5% Xl R 052 m

BN H A5 4y R R T B
54, B L. 20 30 44 SSk/Im, PsE 1 ~3 iRahl
X B B AT SO A AC AR B 80 Sk /L, 4 ¥4
o e Kl U 100 Sk /0L, AR AN PREE R 4 WK .
24 h JE A AN A0 1+ — 2 S &y e R gk A A
Jog
1.3 HIEFEITHH

AIRI GG 73 591 5% ] Holling 11 (58 28 75 &
SO AL, Hassell J7 #2F1 Watt J7 #2347 U
A, AR e IS 5 PR 22 5
Fk

(1) FEke

Cain #8%: D= (N, *N,) / (N,*N,)

Kb DONEIEREVERREL, N, N, 0350k
2R (AR 1 A MIACHRF . AR 2 S MIAL R
8) P ER, N N O PIRNRR Y R a6 B
(Holling, 1959) o #5455 D > 1 B, #i& & X%
Y1 BA PR

(2) PRI

Holling [l [ #: 5#2: N, =a*T*N/(1+a-
T,*N)

A o AEFXEY BRI SR, TR
IR BRI R], T, AR BRI E] N O SEE
JE, N AR YA (Holling, 1959) « #7J5
PSR gL mH ) e -

(3) ST

SR S=a / (1+a+T,*N)

Hrp, SHTFHA, o HBERBGER, T8
AbEIFE], N OAEYIERE (T AR, 1983) o K5
FEHATL AR, MEo N ZFERE, KR EZ R IH
T, RIS AHN SHUE -

(4) FhNTHERON

Hassell TP WAL E=Q P ™"

K E MRS Q MEREH m T
FHG PO EHR ASEE (Hassell, 1959) o #
T RO UG AT AL, R/ — 3Kk 1G Q,
m {H.

(5) ASEE TR

Watt #55i7#): A=q P’

Hp, ANFERFMETRFHER, o HHE
BTG S5 T Sk RE A . P
NRBERE, b RN HSH (Wa, 1959) o 4577
PR B AT LR, TR/ 35 R 1% a,
b {Ho

(6) Rkt

FIRRHRAR: ¥ =5 [ 0,- T) */T]

Kb TG, O MLEIE. KIEIRES
SHERATT S RITE, ZERER KI5 L4
%, It OAAG 2 AMEZIA] B AH G -

2 ZER545H
2.1 +—EImK AT, MRARNER%E

#iE
2 T B HOR i AT AR 5 AR AT A LA A
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B Sk PR A (B Cain $850) SEIT45R W
%1, Frfg Cain $§%°h 2.02 -2.55, #KF 1.0,
VEIITERRCAR Bl AR F PR M S A7 AE B O T
o B B R A B A AT AR T A AT

EN

AR TR PR AR X 5555 o

2.2 +—EfHRERFMICHTEE TR B#H

RE

TR IS HMEREILR2 KL,

*F1

GERFEM: EBUE RMACH BN,
SO R A 1 40y M R R ) A 4 i A A A
LS TTIG OA, Al E L N
e, SRR L a) S B T A ) 30 R A £ K AR
MFEEDEE TS, +— 2 a4 g s
MEREST 1 ~3 W4, B 4 W4l duAn R 5
HERE X EGR, Horb, L4 B4 iUl g

R o

+—EFR A R IRFIME AR A RN HERIEE

Table 1 Feeding choice of Coccinella undecimpunctata adults to nymphs of Aphis gossypii and Poratrioza sinica

FfCHIEE A gossypii

MIFC AR P. sinica

i BAR (5 BTt (%) B (%) e (k) CandEH
Treatment E. o Number of prey E. . Number of prey Cain index
Number of individuals ) Number of individuals )
consumption consumption
1 75 44.55 25 7.34 2.02
2 50 28.37 50 12. 63 2.25
3 25 14. 62 75 17. 18 2.55

2 +—EIHREARAAHEKRUYZEETHEREE
Table 2 Daily prediation of Coccinella undecimpunctata to Aphis gossypii under different density of aphis

REHZ Stage
. 1 4 2 i35 & 3 g & 4 140 & ol
p2yicd
Ty 1* instar 2™ instar 3™ instar 4"™ instar
( 3k /1) Adult
larva larva larva larva
Prey density
10 5.00 £0.00 ¢ 6.00+0.71d - - -
20 7.75+0.83 b 10.75+1.48 ¢ 11.50 +1. 12 e - -
30 10.00 +0. 71 ab 14.00 +1.58 b - 17.25 +0.83 e 16.75 +1.92 d
40 11.25 +£0.83 a 17.50 £1. 66 a 20.50 1. 12 d - -
50 12.00 £0.71 a 19.00 £2.24 a - - -
60 - - 26.75+2.17 ¢ 32.50+1.80d 29.75+2.24 ¢
80 - - 32.00+1.87 b - -
90 - - - 42.75+2.59 ¢ 40.75 +£3.03 b
100 - - 37.00 £2.24 a - -
120 - - - 50.25+3.27 b 48.25 +2.95 ab
150 - - - 56.25 +3.70 a 53.75+3.49 a

b

=7 FORM MR RECRE T, RBCEIZEYHEZ . Note

stage of natural enemy insect.

2.3 +—E2EIAXWITHRTHHRIIEE R

K Holling T [R] £ 77 FE ALY X A [] #) AT 4 00
FETHRL T —-ERNRYHHERHITUE,
GRS 3. B5REY]: +— AT BE

“~” means this prey density was not set for the corresponding

I R B 1 1 i g s 2 W4 R 3 18 4)
o, 4350k 0.6770. 0.6962. 0.6712; AbFH 1 3k
MR, PIris i A e 0 02 4 i gl iy, H
43 31°89. 91 min. 11. 39 min; +—F 5[

IE ML,
BT~ 40
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- 251 24 2" instar larv
14 1 ¥4 H 1" instar larva 418 2" instar larva
Zzr Z 20t
~ £ 107 ~ 5
Ko ol K 5 15F
-2 38 - 2
) o &
LE6f & £ 10}
Ex Ex
mE 47 m =
E H
£ 27 =
0 : - : . : ’ 0 : : : g
0 10 20 30 40 50 60 0 10 20 30 60
HaWF 2 B (SK/1I) The density of Aphis gossypii FaWF 2 % (SK/IL) The density of Aphis gossypii
45 3 #5413 instar larva 00 4 W4 L 4" instar larva
240 j=
E Z 60t
~ 235 ~ &
= % 301 0 = 501
=g 2 =7 40
& E & &
2 Z oo =gl
mE 15¢ m =
T T 20
g 10y g
5t 101
O 1 1 1 1 1 ) O 1 I I 1 )
0 20 40 60 80 100 120 0 20 40 60 80 160

M2 (SK/IIL) The density of Aphis gossypii

Fig. 1

60 A Adult

A (k)

The daily preying capacity

Fiwp % B (SK/ML) The density of Aphis gossypii

B A — R BRI ) A

The daily prediation of Coccinella undecimpunctata to Aphis gossypit

Ml 2 % (SK/IIL ) The density of Aphis gossypii

0 20 40 60 80 100 120 140 160

AT L N E R TN ROE N S )
18.94. 44.29. 81.57. 145.27. 126.48 3, a/T,
43514 12.82, 30.83, 54.75, 95.82 fll 81.22,
HiEo Mg i o/T M R/NMEF AR, 205 4
A > ol >3 g H > 2 g d > 1 #B4
/T, GETE 4 1H M F W KBl & R J1 R/, i
W — B A 4 % &y A S e A A 0 1 R B R T I
5, CRAURZ .
SRR, TR 1 ~ 4 54 R R
(4 B 4330 3. 4531, 2.8104, 3.7290, 1.6473,
2.0578, H/NTF X055 = 11.07, £ FRIIEER

o7 S TR 3] i 48 - s S — L K A S [ AR 0
FET B B AR AL .
2.4 FHRHMN

TN 4 R H AR A ] A A 0 2
TR R ILE 2. K 4. ZERER,
25 HUAR I - R0 157 i ) A A %8 B T 3
TR, BPRARCARIF 0 OR, TR RS
FRAV BRI , TR0 5 A X G2 M A A 0
HmER AR FEMHARTEET, +—
AL TR O Y R AR M s B HE S5 A
4 gl d > ol >3 il > 2 1A H > 1 kgl .
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K3 T -ENRBENCRTNIIRREEAEREXSH

Table 3 Predation functional response model of Coccinella undecimpunctata to Aphis gossypii

Y _ ) BRI R (o) AbBEE ] HERHIEHEE MR (R
Holling IT 5 £ 77 72 . .
LSS ERAN Instantaneous ( 7, /min) a/T, (N, ! %) Relate
Holling equation .
Stage attack rate Treating time Maximum predation no. coefficient
1 #4)h
) ’ .= 0.6770N / (1 +0.0528N) 0. 6770 76. 03 12. 82 18.94 0. 9445
1™ instar
2 g
{? .= 0.6962N / (1 +0.0157N) 0. 6962 32.52 30. 83 44.29 0.9742
2" instar
3 feghh
1? .= 0.6712N / (1 +0. 0082N) 0.6712 19.01 54.75 81.57 0. 9891
3" instar
4 gl
: ’ .= 0.6596N / (1 +0.0069N) 0. 6596 9.91 95.82 145.27 0. 9648
4" instar
T
N, = 0.6422N / (1 +0. 0079N) 0. 6422 11.39 81.22 126. 48 0. 9895
Adult
0.70
0.60
g,
£ 050t
%
£ 040
=
B
z
© 030F
Ej
% 020
me —@— 3% 1" instar larva  —&— 28411 2" instar larva —%— 3#%4HL 3" instarlarva
0.10 1 —Oo— 44 4" instarlarva  —— pH Adull
0.00 . . . . . . . ,
0 20 40 60 80 100 120 140 160
Mgk BE ( Sk/IL ) The density of Aphis gossypii
K2 R GHERAY (S) SHACHE R G R
The relationship between searching efficiency of Coccinella undecimpunctata and density of Aphis gossyppi
x4 T ENHBRMCRTHIRAEARE
Table 4 Search effect equation of Coccinella undecimpunctata to Aphis gossypii
R s FHREN TR HRFRE(R)
Stage Search effect equation Relate coefficient
1 #3411 instar larva S =10.6770 / (1 +0.0528N) 0. 9445
2 #4) 2™ instar larva S=0.6962 / (1+0.0157N) 0.9742
RE 3" instar larva S =0.6712 / (1 +0.0082N) 0.9891
4 541 B 4" instar larva S =0.659 / (1+0.0069N) 0. 9648

A Adult S =0.6422 / (1 +0.0079N) 0. 9895
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2.5 FAFHRERXM+—EBRBERRNM
e BB A P A 4 e % i R A
FORPEZ NS TR W RELERS. 4
REW: R ~ 4 Bah R KSR
B4y ) A 1.1803. 1.0497. 1.0793. 1.0316 Al
1. 0725, fE—5E 25 [A) FIAR ) LE 490 58 40 1 A 14 25 1F
T, B — R B AW O, R R R
T FEE S BTG — 2 B 4 dUd 2

Hu, EATAEIZ I PR R A2 8] N AR AL RN
SRR T .

ZARIRGH, ALh d R S B SR R
4.1406. 2.4827. 4.0255. 3.2814. 2.5739, ¥/h
:J:X(z).os,s = 11.07, UiBHIREE R AT 35414 S v
AU A B B A [R] 1 9 &)y H K p R A A Y
AT O -

x5 MATHRERNT—ENRTERSHREZWHBFERRESY

Table 5 Equation and parameter of the influence of intraspecific interference to its preying

capacity at different stage of Coccinella undecimpunctata

R =1 s 2R HREE (Q) TRRE (m) Hassell #4174 AHICHRE (R
Stage Seek coefficient Interfere coefficient Equation Relate coefficient
1 #4181 instar larva 0.1518 1. 1803 E=0.1518 p~""" -0. 9647
2 i34 d 2™ instar larva 0. 3224 1. 0497 E=0.3224 P -0.989%4
3 4 dt 3" instar larva 0. 5831 1.0793 E=0.5831 p~" -0.9723
4 4 d 4" instar larva 0. 8776 1.0316 E=0.8776 P~ -0.9556
AR Adult 0. 8213 1.0725 E=0.813p " -0. 9680

2.6 +—EIHENBESEENINGERM
BB A RS TE AN R S0 ) T A
A Want BERGEAT LG, G H IR &
MR 6. +— R A5l 4l Kty
(9 T 46 % K2 B 4 0.4135. 0.2822. 0. 5256,
0.7948 0. 6848 , it Watt BRI AT 1, % B H
B SRR B R A DC R, fEIx U
SR, BRSO, HOF SRR T R,

% B B G 2 %o Hoa 2 i 7 A — 2 TR,
Hrpr, DL4 W gh sz [ B % B 52w e R, AR
RZo

SRR R, AR — BB AT 4
W &l R R X B 4 B R 3.0496, 3.0231,
2.6276, 4.0153, 2.1827, P/NF x4 s = 11.07,
FWNZECF A B B 1 e e+ — B T3 e &)y ot Ko
JSCHR B 5 T A B A R R ) 52 M 155 100

DEWIAN[R] e 25 14+ — B2 SR A AR B A7 AR A LR

*6 +—EIBAARARHRSESEENHREN THULHFER
Table 6 Model of interference effect of the population density at different stage of Coccinella undecimpunctata

to the preying capacity

+— A B R i HEARRHEE Watt F7 K FREL (R)
Stage Prey density The daily preying capacity Equation Relate coefficient
1 84 dt 1% instar larva 80 6. 1506 A= 6.1506 p~**% -0.9710
2 W4l 2™ instar larva 80 15.1195 A=15.1195 p %= -0.9818
3 W4 3™ instar larva 80 36.2121 A =36.2121 p~ 3¢ -0.9726
4 W5 4h L 4" instar larva 100 57.9909 A =57.9909 p 7% -0.9592
B Adult 100 48.1773 A=48.1773 p48 -0.9766
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3 St

ATRI BB T — A S H A H XS A AT AR
MOACA B4 a8 A S P RS P 1
U, 2 A ol R X A A i LA O
MR, Z ISR 500 B A W
AR A B g PESS R —3 ( SCHREK, 2011) o

BB H A S T A B A A A A
FEREANT G I, (4 £ 5 3G K 0 2 58 U i % 5 3
Tz #s /N, A DR RV AF A Holling T 455
(N,=a*T*N/(1+a+*T,*N)), ZXBERLE
WAAF (2008)  GEit i+ — A TN O R A6 A 0
B S — 8. AR R+ — R

TGFIHE 1 ~4 W4l s R B XA AL AR 7 19 ) d
KEL ISl & & 4> % o 18.94, 44.29, 81.57,
145.27 i1126. 08 3k, i Z:4H% (2008) i+
— F2 SRR st e R X AR R I ) H R RIS R
Wk 17.42, 46.73, 96.15, 151.52 0
144.93 3, PAHBRAHEY DL+ — 23U 4 i3 4)
A H RIS E s, MRk, Hik,
FEMIFCAR A A= W B A R, Al B — 2
S 4 % 2y HURT R UK T8 B4R ORI BT
S S L PR R T — R 1 i 2 4 duxd
R ) H e KBS & AR, (AT FIRE 3 &
4 5 e R R ) H e R B A B A T A )
DRE A e, X —&5 R R, — .,
SRR E LB R B 5 MO A F AR A G,
37T, AT RE S AR R A A AR 2 i R WY
TR R E BB N — A . FET
TR 1 SH X i e D RE A S v, R
4 4 oo i H B RIS R — R Tl
(AR Aeds, 2002; {54045, 2008; Seko et al.
2008; OCHEER, 2011; 5K SCEKAE, 2014; ZRCAf
452015, TUE, 2015; MyaF4, 2018) , {Ah
AR RS R g/ KT 4 B &,
NS I X WA 2 8F Kurisakia onigurumi FR3 &
RESIRI Ny BUR >4 B4 d >3 B4 d >2 %4
du>1 4l (RS, 2018) , SR Yk E
FRREME. HERCRRERA T4 B4 ( EE#,
2012) o XATHES L. 4 W40 o5 Ad i B
REBTEB (W PRI R ET 7 B0 S

LRATSAC R R, 4 W4 mRIBEAL . 0] R 1)
XHE TR PR SRA A —E R R

BB AY TR R0 B AR A AR B 2 RE 1
T8, A F RO A [ I, v i 4 He il 5
PR FARE g By, R ALR T 4 Bl iy, %
P RHEY 90 4 WA > R >3 AR > 2 R4
H> 1R, AR BES I A Y A RE A P AS
A, WRERTEZERM EEEN. +— 2R
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