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Comparison of Feeding Behavior of B and Q biotypes of Bemisia tabaci
(Hemiptera: Aleyrodidae) against Red Pepper and Tomato Varieties

Jeong-0h Yang', Eun—Hee Kim', Changmann Yoon', Ki-Su Ahn® and Gil Hah Kim'*

Dept of Plant Medicine, College of Agriculture, Life, and Environment Sciences, Chungbuk National University, Cheongju, 361-763
Chungbuk Provincial ARES, Cheongwon, 363-880, Republic of Korea

ABSTRACT : Nymphal development of the B and Q biotypes of Bemisia tabaci was normal on all
seven tomato varieties tested. However, their nymphal development was different on red pepper varieties.
B biotype was not normally developed on nine red pepper varieties tested. On the contrary, Q biotype
was normally developed, but its adult emergence rate was very low in Nokkwang variety than in other
cight varieties. The EPG analysis of the feeding behavior of Bemisia tabaci showed that B and Q biotypes
had different duration of phloem phases on red pepper. Q biotype showed longer phloem phases than
B biotype. On Nokkwang variety, Q biotype had short phloem phases and did not prefer to feed on
Nokkwang variety. Interestingly, Q biotype was found to have long duration of phloem phases on eight
red pepper varieties, but B biotype did not prefer to feed on red pepper varieties. However, both biotypes
did not show any difference in feeding time on tomato varieties.
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@Hl7} 50|, Bemisia tabaci (Gennadius) (Hemiptera:
Aleyrodidae)= 7|5 917F Bl 50001F9] 7125 714
S, 22 AJHBEOA0] Ahot TG BB B2 sl
th AAEOR WAsHe o] $H52 biotype(AdE)o]
247K o4} A Sl biotype Fofl A BL} Q biotype
o] 7 BA|7F Ea1 gl S m™(Van Lenteren, 1988; Oliveira
et al., 2001; Chu et al, 2004), E3] ©o]% Q biotype
AAZ o= Fadt A5 TYLCV 5 400i%2| Hlolg
28 wpfigls Aog RUET ot (Muftiz, 2000; Navas-
Castillo et al., 2000; Zhang et al., 2005). =3I Q biotype
2 B biotypelet} oFAof] Tzt ZpAdo] W Ao R e
A QTHKim et al., 2007).

ghlzhol7} ZjAl o] TR A2E AL 7184
29 At sjuishet] doin e Igolw,
gt PFHQ v W] 98kl EPG (electrical
penctration graph)7] 48 olg5}e] hil7iz0]] 7]zo
T} RARE-S TASC EPGR (S01) Tiallingi
of &fsto] A& 1gte] Hlom, SHE AZAE st
Folo} 7| RAEE HV|FRe Add H|E, 1Y
= AlZHt o H7]|3] 2= o] Elof ulgo] BT
71E€tk EPG 7w wufrbRolel 2 sucking
insects 2] 4415 Aokt WA 220l W tE
L3S AR A= ok dA8E &4 Al
EPGe] HEx ARE-2 AGEo|m(McLean and Kinsey,
1967; Tjallingii, 1988), L o]% & uljn]|Z(Crane, 1970;
Chang, 1978; Kawabe and McLean, 1980; Khan and
Saxena, 1985; Youn, 1992)7} H-15%(Khan and Saxena,
1984; Velusamy and Heinrichs, 1986; Youn, 1992; Youn
and Chang, 1993)9] 235 Lo o8-St}

A7 PG 7148 ol 8sto] 71Rolne HyBE
2 TS ATHo] Bol o|olATh LAlF0| 4%
o tiafjA] M2 HuwQl(Janssen ef al, 1989), &
Hj7}20] Biotype B2} QO] H435& EntEe}l 115
715l A 3F0] AFAol tigt Whg-9] XjolE £4
3}9.3(Seo et al, 2007), 7FRo] oF=o] EPG ulg o)
£ 359 3 WSS FEHU (Lei er al, 1996). 715
0]3=.9) Bemisia argentifolii and Parabemisia myricae
(Kuwana)of A% Ad A7} ARF8YE-S 7]wstltt (Walker
and Perring, 1994). EulEo] it B. tabaci?] DC-EPG
£ ol-gst 3 9 441852 B biotype} non-B2] 4
188-50ll ZFol7t S-S 83T (Jiang er al., 1999).
ulj7+F0] B biotype-> non-B biotypeol |3l Hake}
QAAEoboll Al =2 Alhgat W RS &, 18

3

Moo >

48(2), June 2009

T ovpolel2 A ek WSk (Maynard
and Cantliffe, 1989; Bethke et al,, 1991). o]} Zo]| 7}5
o|5:9] PG wo] n} HARES BAE A, 75
2. 7|41 A stylet work, sap ingestion, A1&A] 1o -3
B o] Sofl et 2 WES S Aow v
o) whE wEe Al A 2R WEEen dgol Hhe
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At FF2 ARSAO|R A A7) FE ol
Saoh WSHAE £9E ARSI
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EPG®] 7]2-2 Tjallingii (1988)2] DC A|AE)S o]L3f
TR 5o Ale) el AAsES xA}

SEct siFEu)AslolA 27 10 ume! S (Goodfellow,
UK)y& 2~4 em= gull7}2o] 52715 Sobof] AmAd 9l
+ H|QIE(Silver conductive paint, RS, 101-5621, UK)Z
F2pste] AdsIATHLei er al., 1999). SA41S o3}
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Al ol &8 Fey 3A17F B9 7)1 S8k thFig. ).
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biotype 2] A4]18)5-2] 2}o]i= Mann-Whitney U-7] A5}
HO B [ 0.05%004] v]aslglet (SAS Institute,
2003). LHURAFAREAS BIH-E a5}o] 0.05% 59
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Table 1. Comparison of developmental characteristics and
survivorship of Bemisia tabaci biotypes on nine red pepper varieties

Developmental . .

Variety Biotype _stage (Dl;yi SD) Survivorship (%)

Nymph Emergence rate
B K 1.6 a°
Nokkwang Q 146 £ 1.2 350 b
i <0.0001 <0.0001
B - 58 a
Cheongyang Q 13.4+09 838 ¢
p <0.0001 <0.0001
B - 0.0 a
Cheongpungdaegun Q 13.6+09 89.1 ¢
p <0.0001 <0.0001
B - 03 a
Daeshin Q 144+1.1 86.6 ¢
P <0.0001 <0.0001
B - 00 a
Dowongoeul Q 134+1.1 76.7 ¢
P <0.0001 <0.0001
B - 1.1 a
Hanyeoreumbigarim Q 14.0+1.2 80.9 ¢
P <0.0001 <0.0001
B - 1.5 a
KTX Q 14014 79.7 ¢
¥z <0.0001 <0.0001
B - 34 a
Sannaedeul Q 142+04 855 ¢
¥4 <0.0001 <0.0001
B - 0.0 a
Sangatop Q 13.8+1.3 852 ¢
)4 <0.0001 <0.0001

“ Significant differences according to Mann-Whitney U-test at 95%
significant level (SAS Institute, 2003).

" Letters (a, b and c) indicate significant differences. Completely
randomized one-way analysis of variance, ANOVA, post hoc tests
by Scheffe).

 Most individuals of B. tabaci biotype B did not normally feed on
pepper plants.

o A= 35.0%= @A YeRFTHTable 1). Q biotyped
oFFHRg o) QoA FF holl ZfolE Kol ekkA|uh,
o A= FF el 99 REE ofwdt 2jolr}
REE = AoE HIh

EnfEEEolA= B 2 Q biotype?] ¢FZF7]7o] 143
~182YU & biotypetel] Zfol= o} FAX R &
ool itk EntE E3o A F biotypes?] $-3-&
2 82.7% oA EFHTHTable 2).
WAL o] Zfolof uhet wufr)
gt 7|520) Mg wof upah 9ga) AR
ZEgo] dEx|= Ao 7 Helthk Cohen et al. (1992)-2-
B biotypeo| dgu}, B Ze], oo} WRoA P24
o] =952, non-B biotype-2> FI} Ilutoll A =Qkc)
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Table 2. Comparison of developmental characteristics and
survivorship of Bemisia tabaci biotypes on seven tomato varieties

Developmental . .
Variety Biotype Stage (Dpay = SD) Survivorship (%)
Nymph Emergence rate
B 16.2+23 82.7
Hoyong Q 18.0+2.6 90.0
" 0.3897 0.9635
B 18.0+2.1 95.2
Kingkerol Q 155+2.0 100.0
r 0.0994 <0.0001
B 16.6+2.4 92.8
Juniko Q 157+1.6 96.3
P 0.7978 0.7694
B 143+1.2 85.8
Rokkusanmaru Q 17.0+24 85.0
D 0.5828 0.5138
B 19.1+£1.9 85.8
Myrokku Q 16.2+1.7 958
p 0.6740 <0.0001
B 16.0+1.8 90.6
Heungkwang Q 182+1.9 93.1
14 0.0257 0.3143
B 17.7£2.0 95.2
Supertop Q 162+1.5 92.9
)4 0.1670 1.000

* Significant differences according to Mann-Whitney U-test at 95%
significant level (SAS Institute, 2003).

1 B8ttt Nombela er al. (2001)2 EU}E FAgass
w50 A EFoll tisl B Q biotypeol] et W4
A4 T E50) A= F biotype BT &
o] & F& glstalon AgdEEel sl B

biotype©| Q biotypeo] H|3] TS| 2 HE Rty
th o] At & A¥o|A = F biotypes B T4
EntE FFo] disiss dsol & #HE HolFgrk
Ahn et al. (2001)01] OJshH 710l o] Mgt AP 4]
of U= 7| (EHLE, 714, 2o0], 139 gl B
biotypeo] ilZ=of|A] ok 7|7to] Zil L3F}go] @t
Aoz wuskleY), of ATt AAG AT Herh
B biotype ¢F52 ILFFEFo|A AAA Q] W0 F|X]
olrowuz Aslst 7]_,_7]— ofd Aog TWotFEth Q
biotype S8 85| 2o Whol A
FEof el AT Al wgo] HA] 0“’“’%
g sleqle] b, Bel 9 s el 3
o vkgof w715 Aol Sash Aol dxEcka
RuskitiMiller and Miller, 1986). 2 Algof| A Lielt
B biotype HHlj7}o] oFz-9] USA] <} Q biotype2)
g EFOIAL) S48 R 1R V)R] A Al
of WA, Ei= GHi7FRo19] 7|FE T 5 ofy] 840

3

48(2), June 2009

I 558 slox ek ol dotel X3 Ale
TS SlslAE #5 Ago] ol ol Aok 3 Aotk

chuj7l2=0(2] EPG THE BN

thif] 7}320] v} BAL total probes®}t phloem phase
9] 3l4= gl ool thgt parametersE oS- tHFig. 1).
LSS 1AZE B9t 7128 A4 599 Fe Kol

1. overview of whitefly probing process of 1h.

A s b4 A A/ i D
AAVAY f‘; o ﬁ A Lo v z?l‘j\‘,ﬁxj l’\&;} \N‘i; ‘?v i\;e}vi U !
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2. Pathway waveform (C)
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Fig. 1. EPG waveforms recorded from B. tabaci.
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= , - i . =
0, 2 1% 2] pathway waveform (C)& HHfj7120)7} A sl el A3 53] phloem #}E(5 1+%)
= = = =] - o 5.2
7] FHOR AEE AZWA HolZ Belshs w o] FHS Fu WA, B A7 Hupizole)
Qoleh. 3 TG e AR olulal WHAUA & 4 g 5 EPG SHREAS Lei er al. (1999)7F R gt o
Fow Fopattern O 35 vk Ao Fad d 9 AE HojFeich
€12l 4, 5 39} phloem- Phase erdolt'ﬁ 4 Ty o
E [o] o =) O w=l& x
Hj7t2o| 7t Btell-g AlEAo] Wi Y5S wgor K 1F EZY EPG B 2M0f [ME HulJIF0| B}
Z 1__ [e] H = S R =] O = ;
2ol 5 A JURE S50 P52 Q biotype? MAME H|W
O A= == =
u] el sRgolt). 6 e BRHEE A4 1) 1
R 1:] E = = = IT : = A =
B sgoln, SRR HASHs TR0l MR A 9% 1EETo) thet B biotype 459 HE 73
jm = Tl O & I o) 7 Z
HEolAl F8 Vet otgoltth 7 ohge g B S A2 Aol =g 358808 VPt A -3
)=] (o] == = = O (ol e] = A
2ol FE A2 HEolH, 11 F dAsA Ao S HEE= WSS 0l & 4= %Al KTXA 715
L HHO 3]0 5 5Lo]% 2 2 5 5
UER}E HBEO ghaylEo]y] 128 ®ax] oo} 3 AEE ERIRhL & 4 Sl 3 B s o] 22.23]
21 = o IR
2] meE UERY I, A49] ol Y E ot B2 7RG wokom 11 thgo] 535S E 16032 1
O O =t =] S O =
A gs Kot el EutE E5o 4] gt FE ofdlet 7ol thall offtd E5E sHA] Y=
5 ) =] 2].0 o FlodE 3L =)
o7h A4 W ol AE B AVE AdekeA, A AL M 9l AZHS qols ulrlY BEoIM 971
it B2 AZHERE V1SS EAshER] 5o AHkE ol o8 TP Aokl A FFA 17778 E 7Y A
Table 3. Comparison of EPG records for biotype B and Q of B. tabaci on the red pepper varieties for 3h duration
. Hanycoreum . Cheongpung
Bio  Nokkwang T Dacshin Dowongoeul  Sannaedeul Sangatop Cheongyang KTX
Parameter type -bigarim -daegun
P Mean+S8SD  Mean + SD Mean+SD  Mean + SD Mean + SD Mean+SD  Mean =+ SD Mean+SD  Mcan £ SD
| Times of Ist oope B 398E570 0811 0614  119+22.6 07+15  261+666 169397 108+236 4055
(r;m:)s OTISUPIOD® 38467  109+234  80£115  61+88 1464231 2392253  353:60.6 3954663 188+ 181
7 <0.0001 <0.0001 <0.0001 0.2700 <0.0001 0.0330 03818 0.0485 0.0391
B 1604153 104+119 1414225 133139 128205 11.6=137 4383 113199 2224228
2 Number of probes Q12665 1224119  80+45 1772162 126+£102 11.7:60  83+6.1 50+£32 1854185
p 0.1064 1.000 0.0027 0.7637 0.1209 0.0678 0.6501 0.0121 0.6501
3 Dumtion of el B 12645539 9715800 1560£359 1288651 1470379 1609274 1777553 15344333 12324518
rati
n;n_pr‘:;ez (;ii) Q 8534429 8994452 434+369 1233502 1166+41.0 1142£278 721564 13494786 1183445
» 08998 0.7423 0.9320 0.7885 0.8796 0.9718 0.0001 0.0942 0.7357
4 Number of nath B 1824177 1224127 1464236 138=147 162216 113+13.5  38%80  127+208 232+219
m
lfase:r OPPEIVEY 168479  125+132  113£59  193=180 1534127 126461  11.3+73 48+31  187+19.0
P » 01830 1.000 0.0080 0.7039 0.2265 0.0729 0.9408 0.0101 1.000
5 Duration of tatal B 4994537 6504687 12.0+163 155117 2694333 1742274  23+53  158+264 3874638
pathway phases Q 905+414 31.0+£37.2  543+409 334=351 347+319 4384242  480£263  8.6+82  38.9=337
(tnin) 09712 0.2100 0.0440 0.1068 0.9016 0.7687 0.0041 0.0839 0.1299
6 Number of xoi B 02+04  02+04 1122 0.0=0.0 03205 0000 00200 0.3=0.5 04205
p;‘:;’e:r orxlem . q4x1s 0305 0.7+0.8 1.0£1.0 01204 0.1+ 0.4 13+15 1.0+2.0 10£13
p 00205 0.8033 0.0466 <0.0001 0.4690 <0.0001 <0.0001 0.0124 <0.0001
S Duation of ot B 07518 1.8+3.9 30438 0.0+0.0 53117 00=00  0.0+00 0.0+0.1 0.140.1
Xulr:nf’nh;’seso(?mn) Q  07+09 174373  12=19 66+7.1 12233 0512 7186 9.0+ 180 13.6+28.1
viem p p 00319 0.0007 0.0561 <0.0001 0.0078 <0.0001 <0.0001 <0.0001 <0.0001
B 02+04  0.6=13 0.6=1.1 13415 0000  03+08 0.0%0.0 1833 1012
8 Number of F patterns Q  0.4+09 08«16 07+12 20520 0916 0000  03+05 0.0%0.0 0.0£0.0
p 02943 0.7529 0.8621 0.6192 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
o Dumtion of o p B 1936 1122250 16242 3564675 0000 17545 0.0=0.0 57+137 1794382
;éi;zn(;mfa Q  10+22 06+1.0 3481 6.0+78 07+1.1 0.0+0.0 02403 0.0+0.0 0.0+0.0
P p 00551 <0.0001 0.1484 0.0264 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
10 Number of nhol B 0204  0.6+13 0.4+0.8 0.0=0.0 02+04 0000  00+00 02404 0.0+ 0.0
;;:e:r OTPRORL - 66+0.9 27+12 3739 2321 11407 3.1=3.4 20+ 1.4 0.8+1.5 0.7+08
P p 02416 0.8097 0.0013 <0.0001 0.2693 <0.0001 <0.0001 <0.0001 <0.0001
| Dusstion of ot g B 13%31 484108  7.0+183 0000  03+06  0.0+00 0.0+0.0 01001  0.0+00
;::I;osn(;in; a Q 22447 312478 7782485 109+105 266+362 214=115 5244564 2754550 193151
P P 08353 <0.0001 0.0341 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

“ Significant differences according to one-way ANOVA significant level(SAS Institute, 2003).
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A LR THTable 3). FAE Ay] 71FA 2] A4
$1E 2= ¥4 pathway phase ﬁH"ﬂé Hi zoF =
Zo|M 3832 7HF il KTX EZo|4 23232
7W W TS Shalrh(Table 3). =g @A A

F55olM 23802 AA vegi ol a7
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Al FFoA] 43.4E
A 7 7] 13495

oz by BT BEIL EF
2% Ueri(Table 3). A

£ A5t EUE EE0I4 8032 ST AR
Aofon] EATE EFA 11752 Y B B
5158 Hech (Table 3). THL W1 Y= ALE o
of
AR

rﬁj

FE0NA 65.0222 71 ZA vebdch B AF A Sl Al il A ToASE7H, Aotd,
L EWEE HASHs JES B biotypeo A 0.0~1.1 £, bw KTX, 2958 20|90t} (Table 3). ;L%ns;
O 8 7)o] EhbA] gFQtthTable 3). 4418852 vl A AR AFHE, SR, BEaLE, =
2Ek 9}_ phloem phaseE 813 A3l B biotype KTX, 4ot A9, oAl =3 &l ‘HQ(Table 3) =
= 0.0~7.18208 315 7|5 dis) AAES A & e iRld Pl BE FFolA 2L A7ke] &
ore ﬁgi UFEFJTH Table 3). e THTable 3). Huj7tFols AE3e: 718lish=
9% AFEF EHT"} Q biotype &2 #x 13 SFoln AL A4 siglo] 7P FaskA At
2 WEE A7be] &3 EEo|AH 38502 s w2 wi(Jiang er al, 1999; Lei ef al,1999), <A AT B
A S AR, FTd EEolA 395802 7} Y35 B, R, 5, KTX, HEd,
= S A2 AoR Yyt 13 "2 AE, BaLE, Aol diAl &olqlet AAAZES

Table 4. Comparison of EPG records for biotype B and Q of B. tabaci on the tomato varieties for 3h duration

Parameter Bio Hoyong Kingkerol Juniko Rokkusanmaru Myrokku Heungkwang Supertop
type Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean = SD Mean + SD
L Ti £ lst b B 4.1+9.1 42+54 1.7£39 0.1+03 0.0+£0.1 3.0+6.7 6.0£11.5
. 11 (o)
(minjs st probe Q 41491 1328 0.040.0 20428 2.0+44 0.0£0.0 534118
2 0.005 0.9606 0.2220 1.000 <0.0001 <0.0001 <0.0001
B 9.0£6.5 9.6+6.5 46+3.0 40+1.9 34+1.7 54+3.8 50+£2.7
2. Number of probes Q 62+29 7.6+438 50+2.8 52+£3.9 5.0+3.3 9.0+6.0 58+22
r 0.1840 0.6618 0.5852 0.1427 0.2136 0.3930 0.8875
. B 9.7+21.8 5.0+10.8 44+98 41+6.8 0.1£0.2 7.6+£17.0 13.0+21.4
3. Duration of total
X Q 4.1+9.1 52+11.6 0.0+0.0 5.7+93 20x+44 0.0+0.0 17.1+£38.2
non-probes (min)
r 0.5682 0.2897 0.8908 0.1185 <0.0001 <0.0001 <0.0001
4. Number of path B 50+£2.8 50=+28 26+1.5 20+1.0 1.8+0.8 3029 34+2.1
. Nu wa,
s patiway Q  32+15 48430 26+ 1.5 26+2.1 26417 424238 34421
P p 0.1187 1.000 0.8955 0.2390 0.2080 0.9260 1.000
. B 80.3+£64.2 88.6 +60.2 86.4+ 55.6 90.4 +46.8 86.8 £38.5 83.2 £40.9 82.1+60.8
5. Duration of total
. Q 77.6£73.2 81.4+552 749+47.1 80.1+493 78.5+60.9 81.4+549 75.6£45.3
pathway phases (min)
P 0.9242 0.5827 0.8701 0.8054 0.3975 0.5813 0.7560
6. Number of xvl B 0.0+ 0.0 0.4+09 0.0+£0.0 0.6+13 0.0+£0.0 0.0£0.0 02+04
. Nuj em
phases 4 Q  06+13 12418 10+14 04409 0.0£0.0 32420 08+18
P 0.4515 0.0199 0.2080 <0.0001 1.000 <0.0001 <0.0001
7. Duration of total xvl B 0.0£0.0 0.0£0.1 0.0+0.0 0.0+0.0 0.0+£0.0 0.0=0.0 0.0£0.0
. X
phases. (i) Yo 12428 534117 2114290 07416 0.0£0.0 103+ 144 464103
P <0.0001 <0.0001 <0.0001 <0.0001 1.000 <0.0001 <0.0001
B 0.0+0.0 0.2+04 0.0+0.0 02+04 0.0+0.0 0.0+0.0 04+09
8. Number of F patterns Q 0.0+£0.0 0.0+£0.0 0.0+0.0 0613 02+04 0.0+ 0.0 0.6+13
p 0.0187 0.4515 <0.0001 1.000 <0.0001 1.000 1.000
. B 0.0+0.0 24+54 0.0+£0.0 0.0+ 0.0 0.0+0.0 0.0+0.0 04+£09
9. Duration of total F
. Q 0.0+ 0.0 24%£54 0.0+£0.0 1.4+£3.1 0.4+£0.8 0.0=+0.0 04+09
patterns (min)
2 <0.0001 1.000 1.000 1.000 <0.0001 1.000 1.000
10. Number of phol B 40+3.7 4.0+3.7 20+1.7 1.6 0.9 1.6£09 24+13 1.0+1.2
. olem
phases p Q 24+09 1.6+2.1 1.4+09 1.6+0.9 22+1.8 1.6+1.9 1.0+1.2
P 1.000 1.000 0.2794 0.0169 0.2080 0.4871 0.2286
. B 89.9+552 84.0 & 66.6 89.2+5223 85.5+46.0 93.1+£38.6 89.2+46.7 84.5+78.0
11. Duration of total E
patterns (min) Q 97.1+£67.2 88.1 = 66.4 839629 92.1+£453 99.1 £58.3 88.3+63.6 82.4+450
p 0.9791 0.3015 0.9948 0.7124 0.4452 0.5627 0.7290

“ Sgnificant differences according to one-way ANOVA significant level(SAS Institute, 2003).
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Fig. 2. Comparative EPG waveforms of two biotypes of phloem phases. Red pepper variety: A: Nokkwang, B: Hanyeorumbigarim,
C: Daeshin, D: Dowongoeul, E: Sannaedeul, F: Sangatop, G: Cheongyang, H: Cheongpungdaegun, I: KTX; Tomato variety: A: Hoyong,
B: Kingkerol, C: Juniko, D: Rokkusanmaru, E: Myrokku, F: Heungkwang, G: Supertop.
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Fig. 3. Comparative EPG waveforms of two biotypes in non-probes. Red pepper variety: A: Nokkwang, B: Hanyeorumbigarim, C:
Daeshin, D: Dowongoeul, E: Sannaedeul, F: Sangatop, G: Cheongyang, H: Cheongpungdaegun, I: KTX; Tomato variety: A: Hoyong,
B: Kingkerol, C: Juniko, D: Rokkusanmaru, E: Myrokku, F: Heungkwang, G: Supertop.
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