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Intraspecific host discrimination and intrinsic competition in parasitoid Aphidius
gifuensis Ashmead (Hymenoptera: Braconidae: Aphidiinae)

Liang Qifu Liu Dongdong Liu Tongxian"
(College of Plant Protection, Northwest A&F University, Yangling 712100, Shaanxi Province, China)

Abstract: To clarify the intraspecific host discrimination and intrinsic competition in parasitoid Aphid-
ius gifuensis Ashmead parasitizing the green peach aphid, Myzus persicae (Sulzer), the influence of host
density on egg distribution was determined, and the effects of different time intervals of oviposition on
self- and conspecific discrimination and intraspecific intrinsic competition were also studied. The re-
sults demonstrated that at <30 host density, superparasitism percentages of A. gifuensis were more than
31.16%; at =50 host density, superparasitism percentages were less than 6.64%. At =24 h interval, self-
superparasitism percentages of 4. gifuensis were more than 37.04%, while conspecific superparasitism
percentages were 22.45%—26.32%, and the winning probabilities of the older larvae were more than
72.00%. Therefore, A. gifuensis tended to superparasitize green peach aphids at low host density, where-
as it had a tendency to avoid superparasitism at higher host density. A. gifuensis tended to superparasit-
ize aphids previously parasitized by itself, while this parasitoid showed an oviposition restraint to con-
specific superparasitism. In intraspecific intrinsic competitions, the older larvae of this parasitoid com-
monly had superiority.
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ARAETE 2 (Vinson & Iwantsch, 1980) . il /K /N (van
den Assem et al., 1989) P4 [ (Werren, 1980) | il 14 75
fir A5 F7 (van Alphen & Visser, 1990) %% . [AlIlL,
WATATHPEMAE R ar A i fe AU B R e — B
BT AE %7 3 i i (Godfray, 1994 ), % Flim 5% 3
MRS I R F B BRIV G X e T A
14 J AR A 8 S (Vinson, 19763 Godfray, 1994 ;
Brodeur & Boivin,2004), [FlFE, aF F &7 24 A4
A5 B R P A 3 i 1Y — I 22 K (van All-
phen & Visser,1990) .

Godfray (1994) 4 1 27 A4 52 SR —A2F EAMA
PR 2 A B R AR BSORE o 2F R TR S A A A
FEGR A BT A BE B 58 R B MAET S, 5L
B R e BN Rk R BT R ARAE ST R & . i
van Dijken et al.(1992) Ayt 25 £F I 25 AR W 7E 2 1%
EE= g il LS N e Nl 1 B 19 s B Sl R G A X OB
%, X4 A Sl ar AR MR R 2 . FH, AT
388 A Ak A A R T A i — AP R R A T O (H IR
8 R B 22 1 NI Ry ol A R A M Y — P 3 N TR
W, JUHAE PR R B 27 A 1 2 EAR D B0 T A i
A9 DR %8¢ =1 B (van Alphen & Visser, 1990) , /4
I AR R R AT B — S AT, R 2 EL
PALTF A W A ) 3RE A 2ok A AR 1 R B ] Y TR 2
(van Alphen & Visser,1990) .

2 F VTR AR T AR R X A BRI ARB F A
A 29 AR 27 £ R96E /) (Vinson, 1976) . H &
UM M 27 A S HOR e T A C A 3 3, ]
PP 5 A e RO SR [ A e e 2 A 1 27
(Godfray, 1994) , —FH G FAF ARG, 53R,
A A B 4 O gk A AR R A AT RE 2 B
2% FE 55 M A4 B B P B BN %% BE LU {E (Outreman et
al., 2001) A1 7= 5 isf [a] 8] % (Chow & Mackauer,
1986) F5ZH

RS 4 K A AE R —2F AR & B 1 AR A
A% 2 8] (Godfray,, 1994 ; Harvey et al.,2013) . 7
WHEE e, Z 0 Je AT REIE o EL B2 B
[ 422 A= B 61 117 9k 75 % (Harvey et al.,2013) . 764
BT AR 2 B A Y LI A 1R TR
SR ST E AT SR T A A e 4 B
& ERE T RAT b & i B A5 H (Godfray,
1994; Harvey et al.,2013) . 124 A1k, 2B B 6l A9
HL AR R 2 B B0 B AR = R ATAY o Godfray
(1994) 2 BN B 5 4 FO 235 51527 BRIUFE 1 2 U™ B
FisF 0] 9] B P 52

Cloutier (1984) i3 T M8 1 F 5 9% Aphidius ni-

gripes Ashmead 7E IR 2% 32 B2 1, i m) T3 2 AR K
8K A5 I Macrosiphum euphoribiae (Thomas) ; I 14
TE 2 h 177 O[] [8) B P9 A 27 2RO RE T, e B
A= B T (] B8 (e A 24 h) N iR F AR 0 27 32
T RE 7 B B[R] 1] B 9 ZE RT3 58 . Chow &
Mackauer (1984) {18 T 5 Q84 854 Aphidius smithi
Sharma & Subba Rao [¥F A N #8584+, & B4 = i
100 &) HGE F T BRI G/ N G L IR T g
FRIAFXE R/ INRT & 75 9 B s Bai (199 1) F5T T Bl /R f
W Aphidius ervi Haliday | F N #5455 1R 51 oK B 27
A B AT k] A A AR e A AR Y B B Acyrthosi-
phon pisum (Harris) , &30 h (1477 B A 8] [E] & P, BT
MG B T [R) ot 2 2 R R 5 24 h DL 7 BRI
(i) () B PN, [ el 2 2 SRR 5 T 7 AR e 1) 40y s ok
PrELAC AT B A B S5 5E A T BOE R 2R
AL G

JK 85 H04 Aphidius gifuensis Ashmaed 1 & —Fh
ZEVERA RN A AR, T2 AT TR E 2K, 0
W H AR EAE . © A PRI T A i A
I BREF Myzus persicae (Sulzer) . H # %% Brevicoryne
brassicae (Linnaeus) .2 NF Lipaphis erysimi (Kalten-
bach) f1 & 4 2 K 45 ¥F Macrosiphum euphorbiae
(Thomas) TETEAEHBA AT (Ohta et al., 2001 ; Wei
et al.,2003; Yang et al.,2009) . H Fij i JC AR F 2
Fofr PN 2 SRR N AR S e B AH OGRS . AT 9
KIS BN 1) 7 DA T A AN () 5 32 288 B X6 AR g 4 e D
S3 A IRER | LA K AN [R) 7 B 1] [1) oy ol AR M e e
F S EO 5 IR0 B N N SE s e, LU
P v MR A %) RS f] R AR AR 1 S SRRl
1 MRt 57F%
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RSP, ML 0.8% KIENE 2 , TE/KBGE I
JCEAR 3.5 em (9 H RS . Ak mF i H fei/p A A i
S 1 UR e Rt S S B /N B A ARG SR I
BBRE 5 VAR g3k 2 A e 2 ) 10 Sk if
H L EmE 209K, MAEIEZ 200 Sk B FERIA A, IR,
IS5 AR KBS Hh (R 0 MR TN Ak S8R0 5% 72 h 5 7E
0.8% A= B ER 7K v A 351 Bk 4 o TR LA 22 S TR AT AE AT
AWl L ISR,

IR MEF ¥ 0 PRV 7 B B () R, PR I T T e
FEORE MG TR = O, AR A i AN
— BLAE T 2R A2 J2 P B, — el o o ) 2 2 5K
Br_b AT RE SRR A7 A 10 (L 2ot ol (B0 2 AR e i)
U)o PR AR A B R BRAR /N, T LTS 2 B AR
B O ASSZ I R AL FE SRR, DRI, i R
HETF AL 72 h S IARREE , 40 BB A B S B
ik G
122 AERRFEEETRIFREIF G H

PRI 1 d 25 HHAF Aroide o e P2 it o 2 2 2, (TR
P FIEF W BARAS  SRJE K 1 Sk s 43 5 5 .10,
15.30.50.70.90 . 110 3 A~ [w] 25 FE Ak W 40l & T L
#3.5 em [UEEFENLN , 24 h G R IR 272 0 W L 1
igf Ak S0 5% 72 S AE 0.8% A BRER K i T A
TG I A, I 10 S A Sk W LA P ) A A M Ay B
o AL 1R B PR EE R 3~15 1K,
1.2.3 JAMF®¥5 A §F 275 5 RAAFF 275

e 0,24 .48 .72 hi O w400 B0 1 B
(B[] 25 A 0 ) 25 25 A I L, SR IR 1 Sk R 7 e
W 55 1 Sk R B A AR RO 1 Sk E Ak B B R R 4R
1 ) 27 A= I H A ) BT EAR 3.5 em IEEFRINLA, 1L
WA BT 0.8% KIENEZ L H B85, A k™=
GRS [E] (R B A 0,24 .48 .72 h, &Sk dt H A ir 254
W TR 1R, ARG S BN B I o 224 A e 0 e A
RSl L= ORI, O SRR A e A A T Oy, ik £
KEDNAT R A4 A= IR ERAT R o B RS i A If He k2
T % 72 h i, 76 0.8% A BHER 7K A fife 5 4k 25 i %) g
o TR SRS IE b A A e B Sk R
LA 1R, BRAR PR & 20~50 1K

J T okt Gt A5 AR 0 e AR T AN R
038 2 YR 2E 5 A DR A A 5 AR H (B 2
FRBIRETT) TR . AKIR R : (1) BK
RN VRN ; (2) 2 R H 2 Al S A (RIS AT
A EWEETT) 5 (3) PRAT DRI REAE TG BT . %
FE poFl py & 1SR A7 AR R 37 32 80 1 Bk Y 25
PG AL 0 I AR IR I AR . AR

P EaRi s vl i it po Ml pro PRI, TERBRR T A
KANK n, G 2GSRI TEAR I 25 E NS
A B RN B ITCR N E;: Ec=np,” s E=2npop: ;
E=np’, f# F G-test of goodness-of-fit [t A 2F
F2 N A A B B L 3 A S R O A 1 25 5 B
AR BRI BT A S A TR
124 #HRIHETEF

HF 1Sk AR A0 oy ] S L IR A A A 0 0,24
48 172 h i 27 R i B4 5 SR B T EAR 3.5 em Y
FEFRMLP, ML BT 0.8% /K BiE 2 iy H ik i
B ARSI B AR A AR I 2R 1R SRS S B
MRS BR o B A% b i if e 4k 2R 55 72 h s, 7
0.8% A= BRER 7K i ff E o 2 A f ol i sie g Sk i o
PRI 27 A e ) U Bl . RS A7 AR I &) A7 1
ASTae 3= W NPYS L RIR NGRS o T T B
PIREAE 27 A 0 SR, A ER A 1S Wk, I
FETA A 580
1.3 #FESh

SRR TR0 0 2 3 v B A 04 D g LA 0 44
G A SRS S A (BEHL A1) 1 28 5 5 il Eicdie £ ]
SPSS 19.0 3K {1 #F 17 51 K & J7 2% 43 #1 (One - Way
ANOVA) >R JH Tukey VA AT 26 5 i EPERG B

2 EREHMH

2.1 EEFEE R TERRET R R PRI R

FE 200 Sk 8% i S Rk b AT 184 S BkIF o
1 Sk JRMEF 1 e 1) 20 L, DR AR I S M A 2 S B I PR 1)
AR 0 92.00%. 1% A A R VE N G SRR Y
22 AFEEEARFEZETHINS %A

SR PR A SR I KT e A N ) 2 S T
(RS Ao A S A TR (BEPL) 734, 25 R B
FEAF T8RN S SR Hup , 5 75 AR %R 3K 65.71% , Rl
A B TR I BRI 2 B AR B AE I A i
W NI R AR N 100 15 kA i
21 0 A 59.14% F1 58.73% 5 AEF T N
30 3k, i A AR RN 31.16% ; 767 T3 Bl 50 3k A
L AR T 6.64%, 169 FHE /N T R4S
T30 Sk B, HRIF W 4y 11 SR A3 AT SR AN 3 AR
TG % 25 5 A8 KT 30 Sk Bt 0 def o e &)y ol (%)
BN ESIAMA LR B E (D)., BIZFE
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Table 1 Distributions of Aphidius gifiiensis eggs at eight green peach aphid densities, tested against Poisson distribution
IR P e S WiEL{H Observed 2 Expected
LR g WHAH (%)
Host density * Average egg Superparasitism 0 1 =2 0 1 ) K F
number
5 15 70 2.70+0.36 a 65.71+£7.07 a 18 6 46 4.13 11.69 50.87 54.16, 0.14
10 10 93 2.01+0.16b 59.14+4.29 a 19 19 55 13.79  26.61 54.59 4.19, 0.12
15 9 126 1.99+0.21b 58.73+5.47 a 24 29 73 17.36 3455 75.08 3.51, 0.17
30 8 215 1.15+0.15¢ 31.6+2.83 b 66 82 067 68.08 7829 67.24 0.23, 0.89
50 6 241 0.63+£0.05d 6.64+0.56 ¢ 106 119 16 128.35 80.86 30.82 28.89, <0.001
70 3 198 0.41+0.03 e 2.02+0.18 d 121 73 4 131.40 53.88 1255 1342, 0.001
90 3 255 0.30+0.02 f 1.18+0.10 ¢ 182 70 3 188.91  56.67 9.35 7.70, 0.02
110 3 317 0.25#0.02 g 0.63+0.05 f 239 76 2 246.88  61.72 7.71 7.77, 0.02
n: MR AL R e TG AIF R 0012 MRF Y S0 Hovp 25 4 e gl OBt . R P8Ol S I8 pR DR o[RBT

[A] /NG FhE IR 4 Tukey 7K I8 7E P<0.05 /K225 3% . n: Total number of tested parasitoids; #.: total number of live aphids;

0,1,2: number of parasitoid larvae found in dissected aphids. Data are mean+SE. Different letters in the same column indicate sig-

nificant difference at P<0.05 level by Tukey test.

23 EYEENESFERNSEMEFEIRS
TEFIAT 7= BRIt ] [E] B 1, JCT8 2 AR Bl AT A 19 15
AR O WA AR Y 08 L A e 2 o 4 118
B9 AF 3, R UNZA AR i s AR IR fE
TE 0,24 F148 h (147 BRI (] [a] B T, JH 5 S0 1 2
B2 A 1 25 32 P 4l ORI O3 A 5 BT 148
RO AR TC B 25 5 (BAE 72 h BRI RI R T, ZE

= S e A =N P U 28 e NI e e 2
A3AT 5 7E 48 h LA A 7= B s [0 [ B P, R e 11 3k
21 RAE 75.00%~82.35% 2 [a] , [F 112 %5 A 1 A fig
AR ] B3t 2R S T 72 h o B ][] B s 8 e
3 A AR 300 37.04% , W% A7 AL e Re7E— R B
kb F B AR (R 2),

R2 AR E () R T R IR 5 R KT £ B B F SR EF EHkET

Table 2 Discrimination by Aphidius gifiensis between unparasitized and self- or conspecific parasitized green peach aphids

at different time intervals

AR AF A 1 AT A i F He
H Type T Unparasitized aphid Parasitized aphid ‘
n 00 1/0 §E$ .(%) 0/0 1/0 2/0 172 §$$ .(%) ﬁ%ﬁi}i(%)
Parasitism Parasitism Superparasitism

H &2 350 0 20 1 19 95.00+5.00 a 20 0 5 15 100.00£0.00 a -
Self-host 24 26 2 24 92.31+5.33 a 26 1 18 96.15+3.85 a 75.00+9.03 a
discrimination 48 20 2 18 90.00+6.88 a 20 0 14 100.00+0.00 a 82.35+9.04 a
72 30 2 28 93.33+4.63 a 30 1 17 10 96.67+3.33 a 37.04£9.51 b

[F)Fp s 3= PR 5 0o 27 2 25 92.31+5.14 a 27 0 11 16 100.00+0.00 a -
Conspecific host 24 22 1 21 95.45+4.55 a 22 2 14 1 90.91+6.27 a 25.00+£9.93 a
discrimination 48 32 2 30 93.75+4.35a 32 4 20 1 87.50+5.94 a 25.93+8.59 a
72 52 3 49 94.23+3.26 a 52 3 38 0 11 92.31£3.73 a 22.45+£5.92 a

T 55 1L UCFIER 2 0™ BRI (R[] B 5 e REASHRCEE ; 02 BRGH A

=

EIANHL; 1 AFAESS LU BRIl L 20 A7 AR5 2 0 B

Mg AL, * FKIRTEO hEIFE T ANBE X34l HUR H S 1057 BRIA 255 2 =00 . R B A 8D . RS R ING 5
R} R IR Tukey KL B0 7E P<0.05 /K F-22 57 3% . T: Time interval between the first and second oviposition; n=sample size; 0:

the absence of a parasitoid larva; 1: the presence of a larva of the first oviposition; 2: the presence of a larva of the second ovipo-

sition. * indicates that it can not distinguish the larva from the first oviposition or the second at the 0 h interval. Data are mean+SE.

Different letters in the same column indicate significant difference at P<0.05 level by Tukey test.
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TERTA =BR[] [E] BT, TG A A Bk 2 2 1) i
A R T [ AT A 0 A A A E R A e 45 2
RE 1A 0 25 |, SR A AR el AN AT 2
TUNRE ST o AR A M A O 9k [ P 27 A e 25 AR 1 2
Hh 1) 4 HOULEE 43 A B AR [R] F RARE 1 4y
fiio FEO hIBIRGA T, KR A et 2 AE Wk [ Fr 2 A= 1)
BhIF , Wi7E 24 h LA A= DRI IR, AR e iy
1t 2R RAE 22.45%~25.93% Z 18] (% 2) , X Ui W]i%
A A W} [ i B A B — b BRI
2.4 REFEERARTES

FERY I P AR I U IS R 1 4 HGE 2
o5 LRI OIIEAL A 0 AE 0 h B[] E R T, i T2 440
B RN, ANRE X A& 5k B 26 13k e 8 2

F23ko BT ONE [ BB T, R0 S A P
AR sE A IR R A A R — R BT I 7224 h L)
R BT 1] R B 0 S s P A0y A AR P P
TR R RE R T 72.00% (2 3) o ZEAEHIIFE
IR BB T S M e )y O] b S A B e e e
A (H A 22 FUR T AMEERR AR 1A p B T
SRMAET- g B A AN ZE IR R, RER AT
(14 4y s W sl AN WA, OBk D SEBRAT 3
FRIESE , s 1 s MR B e, 2 BH A BRI ) fiE
T AR F U B TP R B A BILRD 5 7RSS BT
2 K4y HURE— ELAF T B FII 5 214 2 Sk A A e [F] oy 7
LASPF RN BRI, 3 24> B — AR e AL , OF HL
L3R 2 B BR 75 1A LR IR Be iy sa e o 3R
W15 4 A2 DI AN SZ 0 il s 05 3
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Table 3 Outcome of intraspecific intrinsic competition among offspring of Aphidius gifuensis in superparasitized green peach aphids

Pl A5 A= i A Tift A N AR S 45 R
T (h) Number of superparasitized aphids Outcome of intraspecific intrinsic competition (%)
SURAHGRIE 2 kA HR 234 4t Both larvae
no 1(2) (D2 12 (1)/(2) , - - -
First larva won Second larva won 776 All live  #J3ET~ All dead
0 32 30° 0 2 93.75+4.35" 0.00+0.00 b 6.25+4.35a
24 24 24 0 0 0 100.00+0.00 a 0.00+0.00 a 0.00+0.00 b 0.00+0.00 a
48 25 18 0 7 0 72.00+9.17 a 0.00+0.00 a 28.00+9.17 a 0.00+0.00 a
72 32 30 0 2 0 93.75+4.35 a 0.00+0.00 a 6.25+4.35b 0.00+0.00 a

T 55 VUCHIER 2 U™ BRI T AIRG 5 ne S 2 D4 g F dlioit s 0 BROGFF AR L IR 12 APPE58 1 00 BRI 4 Il 5 2.
RS 2 U™ BRI A 3L (1) F0(2) 35 R B AT 20 1 UCRIER 2 U BRIFET -4l . F7R7E 0 hH]FE T, AREIX 734 ok A 55 11
FEONR RS 2 YR . R PR R R E R . RSN NG PR R R £ Tukey SR KK AE P<0.05 KV 225+ B . T
Time interval between the first and second oviposition; n: number of aphids containing two larvae; 0: the absence of a parasitoid
larva; 1: the presence of a larva of the firs to oviposition; 2: the presence of a larva of the second oviposition. (1) and (2) mean
number of aphids containing dead larvae from the first oviposition and second oviposition. * indicates that it can not distinguish the

larva from the first oviposition or the second at the 0 h interval. Data are mean+SE. Different letters in the same column indicate sig-

nificant difference at P<0.05 level by Tukey test.

3 it

A e P 7 B 5 5 2 87 ) A S R
(Bakker et al., 1985;van Alphen & Visser,1990) , #f
FARMAFPSE RN SRR A e T E
JoER X BB PR 2R e M S B B . TEARESR
Ik [ A A oy e 2 A 2 A RN A 2 A ) 2 =, T
S LU = S O R B e S L i O Y S 8 AP )
O AENHFEREMEL TR FAENTF £
(Godfray, 1994) , >4 2 2 = 2 RUHS AT Fi FH A, e
AIREIE SRS # o FEHELCIE LT AF S B R B
FH A2 25 A 06 Jo A S L6 A7 SR N I A7 T A R At
15, DU M 04 T BB BE 4 3K SE 25 SR AR P 2 B 4 A A e

Je ARTE K BE AT A P AT MR A, I rT BB e
Y NMTE

AT T AR B e AN [R] 2 325 5 T 11 B
OYAATE L, & AR ST 2 B T IR BEAIL A , o 2F
F % T ANl AAFE BIL 23 4 5 T van Alphen & Nell
(1982) I\ Ky >4 —Fh 27 A= i gt i A7 27 F U1, FLBR
IIAT AR BENL A , SARF LS AT E— 225 572
XA [ Bt A A —Fhid AT WA &, Visser
et al.(1992) W] [ B i 75 AE 2 B PR 27 A I R
Ivi) o 2 A B [ 8 T — A XA A — g AR e o
W TR T AR NG 5 [P A A i T T
Gl PO R AR = o e e e b - LA NI O ES RS
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iti & J& (van Alphen & Visser, 1990; Visser et al.,
1990) s (BFEABIFE T, MENE Bl RS S N 8 S,
[ A ar AR eI A B, H Sl ar Ao o 2 A
3 W Y (Visser et al., 1990) . R X I N AT SR F 1R
ZERY R B A S FAERE S RiE L, Oli-
ver et al. (2003 ;2006 ) 3 18 1f i Yk 2t 2k B Serratia
symbiotica W 5 I XTI 7R WA Al r v AL
IR 58 rh 7E AR Bk v AU I 2 Serratia sym-
biotica —FP R I AE TR, MRS A5 0 T B i o 2 AR
i M e A T T B P S S AR, RN i Bl A A i T
AETE (Liu et al.,2016) , 3 A B it 1T BE AR T A 1F wi e
FERZF % T REAEA S TR,

FEASTR IS, [A]AP2F 3 R0 45 2R S s ) A A
BN T ST — B AR O AR A A 1Y
FC B A7 AR A R R R BRI, A A M i ) T e PR AR
AT A A B O R T 0 by B RS (] [A] R
T, MR TE O B A A A sl R B AR SR S
GUBR o A 0 b A ™= B s [a] [i] B B 565 2 %7 DR A 1 47
{62, 7E 24 h LA A7 B Bsf [ [B) B A IR T 6
P 300 53 e 25 2 Sk e 1) 7 D IR o AR A e e
FERIE A7 A 10 durb ™= B (B 4E 265 24 h DLHT O 9% 75
A FF 3, 1K R W e T R LASE RN O PR A 1
G, BT BE HFAS 1 IR AR A AR SR AT R AR
WU R AR X AR = IR o B AR T
I 9k 2 25 A A 4 4k 2% 22 4K (Pennachio et al.,
1995) , i 2& 4k 2% A% b ] fE 48 Ak 27 32 U0 A9 L Al
(Fisher & Ganesalingam, 1970; Vinson, 1976; Cloutier
etal.,1984) . [AlFh2F U570 s )™ B9 (i sEER )
FRICTE LSRR TR R 24810, JF B AT ge B A 77 A i
AN A4 B E (Volkl & Mackauer, 1990 ; McBrien &
Mackauer, 1991) .

25 b, SR B IR S RO R AT A Y
M B B alF AT A £ R ST A
A H B AR A 3, X 0T e HUEAEET kg
A T Serratia symbiotica 15 B8 XT H1 25 A= e A5
Koo MEMAEARE ] T W [R) Ao 2 A e 2 A 1 2 e
B 75 268 7R [ A 2 A e 23 A 3k 24 h g 35 =
FEOE o AR B T R S B T S RN A B R R
Z ARSI B U8 STRE T 38 v 1) &) H3E R A S A AR
JE o TR A b 27 SRR ATL R AN R N S SE L
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