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Abstract: International trade is one of the primary ways that non-native species spread
worldwide. Korea and China are geographically close and have a large mutual trade
volume.To investigate the population movement of the invasive whitefly (Bemisia tabaci
Gennadius) between the two countries, we compared the biotype distribution, insecticidal
response, and the TYLCV (tomato yellow leaf curl virus) viruliferous rate of local popula-
tions collected in 2019. Based on the mitochondrial DNA COI sequences of B. tabaci, only
the Q biotype was found in all populations in Korea, whereas the B biotype (14.3%) and
Q biotype (85.7%) were found in China. In the haplotype composition of the B. tabaci Q
biotype, only the Q1 group [Q1H1 (79.8%) and Q1H2 (20.2%)] was observed in China, but
the Q1 group [Q1H1(1.7%) and Q1H2 (97.5%)] and the Q2 group (only one individual) were
found in Korea.The Korean populations showed high mortality (more than 80%) from 15
commercial insecticides, but the Chinese populations showed significantly low mortality
from eight insecticides. No TYLCV infections were observed in the Korean populations
while the average TYLCV viruliferous rate was 21.4% in the Chinese populations. Taken
together, the results suggest that the population structures of B. tabaci in the two coun-
tries are different and may have different immigration histories.

Keywords: Bemisia tabaci Gennadius, population genetics, insecticidal response, viruli-
ferous rate
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Characteristic comparison of Korean and Chinese Bemisia tabaci populations

N

AANFL 17050121 76.6%7F ‘5Ll WS T+ F
EEX] (Honget al. 2012), @Al & v d 59} Ao, ¥
&, fasgoll A WA= A47F S7FsEL At (Lee et al.
2016). 7L 7he-H] 55| 7FolR, S, AR 5t
Zo] BlwA 27]7} A4l Yoy £719] FI& FFhH=
AR @A R HiolHAE virfisto] 2214 siE
T Tk ZAEo] Stk Ul s A AaFe
20169 FA| == HE o] 4] 80% o1 (A4
83.2%, =714 85.4%, FHE| A4 94.2%)-2 ZHA] SEAL QLo
(KTSP12017), ol Fdsites 3 Hi7Fol 5 1
AoEE] A4 £ 50l S & Aow 34
iy

EHi7F0] (Bemisia tabaci Gennadius)= A|AIH L2 F
83 FHNFOIHA HEZ HYHF 2 E (De Barro et
al. 2000; Wan et al. 2009) -?-2|H2toll A= 1998 H¢lst
o A=4og shtslelon ol =71 =5 200349 Q
biotype®| =@l A Hilx o] =202 w27
Shabstal Qltt(Teng et al. 2010). 7159 (¢F 60091 &)
7hEal A3 S5l o gajiel @A 1A o= 1009
& oo ol A5 wiisty E5] AdAEIA] 9 52
Eo| Tall7} Aot (Perring et al. 1993; Lee et al. 2000). THY
7}F0l= 2489 biotype©] EAZITHAL H1Eo] §lowH
(Perring 2001), &% biotype & B biotypeX} Q biotype
o] 7P & A7F =L ek FFole HHi7Rel7t |
BlH o5 Fito] of#e M= thE 409] 7l ool F&et
T (species complex)= ©|F1L QITHal SIS F T (Lee et al.
2013; Lee and Lee 2017). ARH4 © 2 HH|7}0] B biotype
o H|5}o] Q biotype©] A5 Aol et 23}/ 7t Hol
2 Zrdd0] § wot guizRe] WAIE 1% Mol &
H|7}F0] biotype H12HE al2f?t AlERt Lol Ba sttt
(Brwon et al. 1995; Xanen et al. 2002; Luo et al. 2010; Chen et
al. 2016).

AR 7150 L A A7} HgoE o
Fe AEAA $1F B2 AP alo] Az
biotypeol Lt 712 TRPAo] THet AATo] S-g¥l3 9l
o, 715 1| EFE2oF DNA A€ ¥ cytochrome oxidase I
(mtCOI) A= 250 FUi Wol, ATE7H4 574
of] @ol A5 Tt (Dinsdale et al. 2010; Lee et al. 2013;
Liet al. 2017), 55| 574 =71 W= A} sl TSk
= 7% o589 ¥4 F4e 7FsA st meCor H
A2E 8 AlS At Qe siFd rlsAdyde

A

o} 2RI ES] 19 248 1T AP} 9L
(Kwon et al. 2015, 2017).

2 Aol A e =ulell Uzt ol o s] Al
o clopet 22olH BAVE HT e kol
2oz fesly| flste], WA =] (F=) TAE
o2 Hu}Rolt A4H0 R FYRAEA 1 5
otz Sjgte] ehiphol T AT FF AF 21l
mtCOI SAA Ad B2 535} biotype 2 haplotype
o $A7H FEE IAs| B} opdek gt F =7t
gl7lso] A% 7 2340 et ckavga} fEA el
HH 7ol w7 Hiol#] A9l EntESFatelddtola A
(tomato yellow leaf curl virus; TYLCV) 9] BH5-& 452 H]
wahaA sk

] 1Lz
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1. A8 2359 ZH|

Aol ARgE FulztRol o] YA A} A, 7| FAE
2 Table 17} Table 22} 2t} 20193 7€ ~8Y = 2 &
=0] A4 Al A E 2] ol A Sk 2 2| AT E
2 LEFAA (25+2°C, 60+ 5% RH, 16L: 8D)°JA] ot=
A 0]2] (25 x25x30cm’) O B HHl o1& Hol2 T
ot ARSI fAAE =52 219 "ufrhRo] A
T2 K I EgAE [FH (Ependorf, 1.5mL)°l 11

=
95% of[eh-Zo]| AATE & —20°C TAA K5ttt

2. 2l 7t820| biotype U haplotype 2

1) 75 DNA &

=4 670 E F= 127 A9ATS Yo R AFTHR
2070415 PIEZEZol DNA G714 F A4l AME-SH3L
t}. A4 DNAE 7} 7HAIE S48 FHO| Y, 10 L2
DNA lysis buffer 57} % sealed pipet.©. % AF&fjoto] &3}
Aot FE2L 65°C N 1542, 95°CollA 1023t 7+
et souLl] PR F-85H3lem, —20°C 27104
B stk

2) PCR &4
Qu et al. (2020)°]] ©J&} B1E meto|nje} HAjrH-S

AHgatiet Zato]m = 2195MF (§-CTGGTTYTTTGG
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TCATCCRGARGT-3') ¢} 2830R (5’-CAATCAGCATA
ATCTGAATATCG-3')E A8t PCR 3842 &
25uL=A] 1uLe] A= DNA A&, 2.5 uL 10 x 2H5-§H,
2uL ANTPs, 1 uL 2] Z} Zato|w, T 0.5 uL o] Taq
polymerase = TAE AT PCR FH-2 712 95°CollA] s&
HAGA 5L S BHg-2 94°CollA] 187 ¥4, 52°Col]
A 1822 A, 72°CollA 1123 ARE Ao 2 FAd5t 38

analyzers ©|-&5to] FHEF A714E £46F1 (Qingdao
Personal Biotechnology, China), CAP3 sequence assembly
program (http://doua.prabi.fr/software/cap3) 2= oM E
2l $3h5131 0™ MEGA79] Clustalw HO = Al=9] &
dojut 2, 7 Als 5 AlAste] 971 Ee HEst
9.9, De Barro and Ahmed (2011) 2] HH-S o]}
haploptype 4= AAISHIT F7119] 714 4E 5 skt o]
Aol o7t IEEH thE haplotype® ¢ 5HITh
Ga7tFo] AE2] haplotype 73-2 pyrogenetic analysis
(MEGA7, Kimiura-2, Maximum likelihood) 2 215153t

3. 25H ofHutg A

7t o] AFA FAN-ES AU 671 A GAT

T AR AEA] 1Al tiste] Sell A Al F<l

AZA 15 (Table 3)= AFE-5H] FX A (leaf dipping

method)= ©|-§5to] A5t 121 AFEde vl

5t7] floto] AP sdretAoA At A k& Gl
A

of Atirtagt AEAA TS 2= L&t

=
P2 474 3.5em?] 20 ol AT HHS WE T 4T
AE SFT=E 4% M dof 3027+ HAt &, T ¢F
AA 3027t S5 AR 20] o] HhHE ¢

Table 1. Collection site and date of Korean Bemisia tabaci populations

7t WR7|E o]-85to] 0.8%2] agar HIAIE THELL A
7t A2l F7 2] HEZ T3 (05 x 1.5 cm’, SPL #310050)
o Micro pipette ©]-85t] oF 4 mLA 553t Agar
7F 22 %, 577 0] ¢lo] S0l 912 oA &
2 & A EYUAT A5 200 H HE F G2
(25+2°C, 60+ 5% RH, 16L : 8D)°l A 72A|17F & AMs4 S
ZAFsloth, e A2 39k 0 2 A5, 4d52] A
W= AAIAT]7 (Olympus SZX12, Japan)= ©]-&
o Al 258 Loz Ay 22390] gl HAlE
2 7102 sttt AsgA-2 FAE o] AAATE
° A5

=

A}

=

O ox
Qb =

dl
r

4, Tomato yellow leaf curl virus (TYLCV) BEE&
ZA}

34
47(}

-

=4l 671l AGAEH S 471 AFAE (& h
Al, HIFA, A/ o] AEiAL, 3 A], Al B2 0
A, F573 ] AAA) A 2] Virus PCR HAR S 0§
o] ZAFISITh HHlZ7HEo] Al DNA E2]+= Viral Gene-
spin' " kit (Intron Biotechnology Inc. Korea) & ©]-85}0] A}l
|2 wi ol whef 221619 2™, Ghanmim et al. (2007)
o] H11gE Zato| TYLCV-61 (5'-ATACTTGGACAC
CTAATGGC-?)')J—L]‘ TYLCV-473 (5'-AGTCACGGGCCC
TIACAA-3')E ©]-85F3irh PCR 270 95°C 38 7HE A
215 AARE T2 94°C 302 (HA)), 58°C 12 (AF), 72°C
124 (A7) 308 S5 HhgAIZloH, mx|eto g
72°C s+ A2lsto] Wg-5 F= A2 PCR W= &
¢15E7] 2150 1% agarose gel= %17]9F & A2} AP
(UV transilluminator) S ©]-85}%] PCR AHE2 2151

ox o
f

Skoogt o

Collection site Collection date Host plant Coordinates
Anseung Aug. 02. 2019 Cucumber 37°04'44.75"N 127°19'79.74"E
Cheonan Aug. 01. 2019 Water melon 36°76'86.25"N  127°31'01.95"E
Gunsan Jul. 12, 2019 Paprika 35°92'49.95"N 126°82'03.62"E
Gangjin Jul.  24. 2019 Cucumber 34°67'5743"N 126°71'89.86"E
Seungju Jul.  16. 2019 Korean melon 35°93'00.88"N 128°26'72.91"E
Busan Jul. 16. 2019 Cucumber 35°20'15.10"N 128°93'19.81"E
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Characteristic comparison of Korean and Chinese Bemisia tabaci populations

Table 2. Collection site and date of Chinese Bemisia tabaci populations

Collection site Collection date Host plant Coordinates

JiLin YanJi Aug. 23. 2019 Hibicus 42°54'55"N 129°28'60"E
TongHua Aug. 19. 2019 Eggplant 42°38'20"N 125°50"25"E
Liaoning DanDong Aug. 17. 2019 Eggplant 39°54'50"N 124°08'50"E
DaLian Aug. 15. 2019 Eggplant 38°59'52"N 121°24'54"E
ShanDong YenTai Sep. 05. 2019 Eggplant 37°25'30"N 121°22'30"E
ShouGuang Sep. 05. 2019 Eggplant 36°50'00”"N 118°50'00"E
QingDao Sep. 05. 2019 Eggplant 36°19'60"N 120°23'30"E
JangSu LianYunGang Aug. 06. 2019 Eggplant 34°35'00"N 119°11'30"E
Zhediang WenZhou Aug. 02. 2019 Eggplant 27°562'30"N 120°00'30"E
HangZhou Aug. 03. 2019 Cucumber 30°27'00"N 120°27'30"E
FuJian ZhangZhou Jul.  30. 2019 Eggplant 24°32'35"N 117°42'10"E
GuangDong ShenZhen Jul.  28. 2019 Eggplant 22°39'40"N 114°17'45"E
719514 420bp WE B/ ofFol Tt TYLCV B Ao, o]F Qbiotype®] A=A o= wWEA FA4tsttt
o HE gRIsith 2T 2= S XA shdelA (Teng et al. 2010). 7] B2 AF-E F514 Qbiotype
TS TYLCVE &7 FHl7FRol & ARSIt ©] B biotype©l| H|S}o] =3+ 2 of thet Ui/, A=5Allofl o
& Ao o ote, dn AE~ B G 2
Ao Azg 2ol et A-3-2o] Erh= Aol SR

A5 g ax 3

1. 2tli7}£0] biotype U haplotype £

2 AFollM = =l Full7ERol 671 A9AE 118714
9] biotype A%t A} BT Qbiotype (100%) 7+ T =
ATt HHi7Eo] biotype 2] A W &4HS HH, B biotype
2 FEAGNA 71¥5te] 1980 dH] FEHEE AA A
2 FAIES)0™, Q biotype 20001 T ZFHEE] 2|55
QoA 7] hsto] 2712 A AlA = 4L 1T (De
Barro et al. 2011). = ol A= 1998 & Zdat Am|A
HiZ] ol A A& WA S ™ B B biotype©] ATH(Lee et
al. 2000). 71 o] % Qbiotype-cl] Lolog = biotypeo] Zro]
= 90w, 2} Q biotype ] 'WA0] S-AIoFI=T (Lee
et al. 2012; Kim and Kim 2014), @4 A2] BE 2]
A Qbiotype 0= HIA| AL Q= A o2 AZbHTt o] H £
Aol A F=r 87078 2377041914 Q biotype (85.7%)°] B
biotype (14.3%)°ll 3L H]-&-0] o} S=1= Qbiotype &=
oA = 2 ol Qlokar Az S50 %2, 2003
d Qbiotype®] 27N A5 HALE7] 7] = 22

7i/dell B biotype©] -3 s2bEel HsiE FaL 9l

[SAR=
AT

o, o]t o]t AA| A oA Qbiotype] 7N
915 23l B biotype= A Ao & AJZtE 1 et
(Horowitz et al. 2005; Mahadav et al. 2009; Lee et al. 2012; Pan
etal. 2015).

SHH Chu et al. (2012) T} Li ef al. (2017)°]] 2J5HH 2|
7}120] Q_biotype—% 5714 haplotype 152 = M EE) a1,
QIIES & oA 5709 1% (QIHI~QIHS) S 2 A&
40t IFS ReA, A g2 255 A5

of 2 FAESIA Q2 AF2 ol2td¥ 2 ATl & F

o =2 #3Esk= 54 2ol §Hl7Fol A% haplotype
o 28& Ane 22 A 719A o i ARE Al
ol & 4= Qlek vl=e] B9 Aol met Apole AR

o F=e] e it

QI Q7F Al WA wh
Axlo] T =7k 5Lt siEle] zto]7t QL ATH(Chu et
al. 2012). & AFolM = = AT e AlselAe] &
H|7}520] haplotype +/d°] A E3lth. = Ae 2 2%
QIR T E Y, QIH1 (79.8%), Q1H2 (20.2%) 2 1A =
o] A eH, o= AT Qiol AR Q2 (SHEA
B HEET, Q1 1EE QIH1 (1.7%), QIH2 (97.5%)
= =1 22 QIH2 AlE o] AISHIT (Table 4). §-2
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Table 3. Insecticides and their recommended concentration

) Recommended
Chemical . .
foUDS Insecticides concentration
group (mg L)
Pyrethroids Etofenprox
20% EC? 200
Neonicotinoids Acetamiprid 40
8% WP"
Dinotefuran
10% WP 100
Imidacloprid
8% SC° 40
Thiamethoxam
10% WG® 50
Butenoides Flupyradifurone 855
1709% SL° '
Spinosyns Spinetoram 5
5% SC
Antibiotics Emamectin benzoate 215
2.15% EC '
Insect growth Pyriproxifen 50
regualtior 10% EC
Pyridine Pyrifluguinazon 50
azomethines 10% WG
Pyridazinone Pyridaben
20% WP 200
Tetronic acids Spiromesifen 100
20% SC
Spirotetramet
22% SC 1o
Diamides Cyclaniliprole
45% SL° 225
Cyantraniliprole
5% EC 25

3EC: Emulsifiable concentrate; ®WP: Wettable powder; °SC: Suspension
concentrate; “WG: Water dispensible granule; °SL: Soluble concentrate.

A9 24 2wo] §9lo] GI9Lee AT 4= 9let. of
o] g HirbRols 3 AET 57
£ 1ol F3o2RE o] 49 7Ms AL Wrhy A7,
Jeh} 7ol 2eE Ao AET 1 @
S glong nrt geldel g 97 s 81 &
el Hol7h Gl Ae &
sl 2 Wk glek iy,

620 ©2020. Korean Society of Environmental Biology.

2, GHi7IR0l2] AF Ao Thigh AXHLS

HHj7FRol= W77l A A IAY 17t Wot
oA ASA ZEjoll ot A B 7sAol Ert
(Devine and Denholm 1998). AA| 2 -§7] 14|, 7HaH|o] E
A, fE 2zo)A|, Ul L YZE| ko] A, Totuto] =7 &
chRt Al el A A5A A ol HalEo] 2O ™ (Horo-
witz et al. 2005; Ahmad et al. 2010; Wang et al. 2018) A&7k
A 657H FAIdE (AD) ll T3l oF 6607 ©1°&e] AF/d 2
I AHIZF 1t (Mota-Sanchez and Wise 2020). =1 H ol A1 =
HHl7ERol7E £AI7F H7] AlAbet 27157 E 94 WAoF
AlE stz sk A7 v 335 o] gEoU (Kim
et al. 2000; Ha et al. 2003; Lee et al. 2012) FA| Aol
Tt A7 WA ¢tk Lee et al. (2010)-2 = 97 2|44
ol disto] Wl QUFE|lo] =7 ojntEr s, S5
Elotd o] ofA| A} o] EA T Fetal Bargt vt gl
ot =] HHl7FF0]= B biotype 7 ©1F Q biotype=
5] A= AL Qlof A ] HE 7FeAdS H =ohRltt

-
=5t 252 (mortality > 80% )= Ho| A4 o= <l
& EAE A & Aoz AZE AT (Table 5). T <t
‘7’82 Spinetoram SC (HZ-E, 82.7%), pyrifluquinazon
WG (71.6%), pyridaben WP (72.2%), BRAAS2 pyriflu-
quinazon WG (64.8%), "3 A"~ spinetorma SC (60.6%),
pyriproxifen EC (69.0%)} pyrifluquinazon WG (72.3% )]l
A 718t A GA TS0l A LAE (Aol H=) 3 H|
wste] FAH R AFHo] Yot AFdo] L= 7t
570l Erhal bk e dAH o g AFEo] W
o HEZYAE A2l spromesifen SCY} spirotetramet
SC2 AAUATAME A5l 22 45.8%, 23.9% =
A ety A4 EHos gHlizhRol Aol WA
o] Y2 Z o= WHH o]+ spiromecifen®] HHIZHE
1 45l oFet 845 Holil ofF 84 &2 24
HRITHE Liu (2004) 9] Aot A2]stolnt. o Zo]
AR S AFEA ARA ASS =W AlTET 2E,
etofenprox EC (30.9%), acetamirpid WP (31.1%), imidacloprid
SC (60.6%), thiamethoxam WG (64.5%), pyriproxifen EC
(37.3%), pyridaben WG (36.2%), cyantraniliprole SL (73.8%)
o] o] wekon Aol dektts w4 UEEHY

]

BN o



Characteristic comparison of Korean and Chinese Bemisia tabaci populations

Table 4. Biotype and haplotype of Bemisia tabaci populations collected from Korea and China

Q haplotype
Nation Local population Number of sequence Number of Q Number of B
Q1H1 Q1H2 Others

Korea AnSeung 20 20 0 19 1 0
CheonAn 20 20 1 19 0 0
GunSan 20 20 0 20 0 0
GangJin 20 20 0 20 0 0
SeungJu 20 20 0 20 0 0
BuSan 18 18 1 17 0 0
Sub total 118 18 2 115 1 0

China Yandi 20 0 0 0 0 20
TongHua 19 19 13 6 0 0
DanDong 20 20 16 4 0 0
Dalian 20 20 8 12 0 0
YenTai 19 19 16 3 0 0
ShouGuang 20 20 18 2 0 0
QingDao 19 19 19 0 0
LianYunGang 20 20 10 10 0 0
WenZhou 20 20 17 3 0 0
HangZhou 20 20 20 0 0 0
ZhangZhou 20 17 17 0 0 3
ShenZhen 20 9 8 1 0 1
Sub total 237 203 162 41 0 34

Total 355 321 164 156 1 34

= AR FH. S HY TYLCVE 25 EftEA HEH AT (Choi

3. QHl7t20|2] EntEZTIUAHI0[2{A(TYLCV)
HES

EntEgsiolduto|g A gufj7ERolo) o P43
Aot EnfE o] A Q] Hlo|g A0 & 2008 A &
FollA As WYt o SHAS Fote] 2019 T ollTt
A= 227] Al - 7o 2 SR QT (Choi et al. 2010). 2 A
oM Tt F AR QoA FHj7tRol o] TYLCV
& DA =W Eeli7ERe]9] TYLCV B2
HE AR oA HAE]A] ISk 0] 79 HEE0]
0~60% (Bt 21.4%)= A< 7+e] Haprt 24 Vet
(Table 6). TYLCVE TRt 7|54 204 SASHA|RE =
2 EntE, g 5 7123} 2HEe) ol AdEE= Aoz |
TET Y= (Kil et al. 2014), U A GHfjriFo] o]
7157} 7Y 27 opd AR W o, -4 o] Fat 2
R g 17] wiol] Hiolg A Higo] HAE 7]
Ao Aoz worHEnh AA) 2009 U Hio]# A BHAY

kT

etal 2010). ¥ F=70] 73-9= A7 71571 20l AqW =
Al (B5E 0%)E Alelshd R 22 724710l 4
Aoz TYLCVE] AEeol 59e Aoz F4d.
olFelM = "HivhRel 324 743 (biotype %
haplotype) 7 =54 SFANES, TYLCV B585 o= Al's
W F= Alsoll thste] 22 Ao Rkt A E Aaeta
AL peRtthd = JairkRels S Als T Aol
A gkot =0l B FYF o] FtE e, T A
ol =lel =] ¥ Fle e Hot B
oh 2 opefRt R @ol SAEHT Aedte
€ 29E BHolg 2k ot 252 Al
7F#43] S71staL Q1AL 2l el A 7hs
o= Fobx| il Ut ol A=A FUel
of stz ol AR 9wl

o
rl

)
r
l
12
ro
iy
El
2 N I Jp o S

r

ox,
Tlo
R}

b ofo

o Hx

Or_'_,é
ek
ol £

et 9 A5 284 BEE At AE FE 7 AR

N
7hE 5 92 Ao Az
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Characteristic comparison of Korean and Chinese Bemisia tabaci populations

Table 6. Viruliferous rate (%) of tomato yellow leaf curl virus (TYLCV)
in Bemisia tabacilocal populations

Nation Local population Viruliferous rate (%)
Korea AnSeung 0
CheonAn 0
GunS 0
un aAn Not detected
GangJin 0
SeongJu 0
BuSan 0
China DanDong 60
DaLian 20
YanTai 10
ShouGuang 5 21.4£20.5
QingDao 35
HangZhou 0
ShenZhen 20
H o

MAA R HANE Ful7FHE0] (Bemisia tabaci Genna-
dius) ©] ?H= AT T AlEo FAVAE Lot 7] 9
5to] 20198 of] AT F ATEY] biotype w2, H5A|

9, vlolels BE 8-S 2AplR Aolg WAlsllct 1

EZE=dot COl 32 A &5 o]-gsto] et ZA47 4
B Y= BE A G9ASNA QbiotypeTt WAE S OH,
S -2 B biotype (14.3%)} Q biotype (85.7%)°] “5A1°l
A At FEl7EEo] Q biotype2] haplotpye 8% 5
=2 B% Q1 IFT WEESL QIH1 (79.8%), Q1H2
(202%)= =0 dSlem, =2 Qiol At 7k
ol Q= ¥EEGeH Q1 179 X QIHI (1.7%),
QIH2(97.5%) & F=t= 2] B3tth 15 A5Alol o
S oFAIEE-2 =l AT L5 FAIE AlQskal tiRE
SHAof| A T A5 (mortality > 80%)2 HoF30
U S AlSZ 40% olste] AFH2 Hel ofAlEo] o
AR o= =2 AL 2L Sl BErtE
Fatelg o]y A (TYLCY) O] HE582 Sl AlEelA
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