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Feeding behaviors of Bemisia tabaci B-biotype on six tobacco varieties

Yu-xian HU, Chang-ming LIU
Fujian Provincial Key Laboratory of Insect Ecology, Key Laboratory of Subtropical Agro-Biological Disasters and Management
Ministry of Agriculture, College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China

Abstract; [ Background ] The feeding choice of Bemisia tabaci B-biotype can be affected by different tobacco varieties, but the spe-
cific mechanism is unclear. Electrical penetration graph (EPG) technique is an important method that can study feeding choice of
piercing-sucking insects on host plants, and it can analyze the feeding differences of B. tabact on different tobacco varieties, through
the electrical signals change generated by feeding of B. trabaci. [ Method]Feeding behaviors of female adults of B. tabaci B-biotype
on 6 tobacco varieties (cv. CB-1, K326, Minyan 7, Yunyan 87, Yunyan 85 and Honghuadajinyuan) were observed by EPG tech-
nique. [ Result] The feeding behaviors of 18 female adults were effectively recorded , on each variety. 15, 15, 12, 13, 15 and 15
individuals reached phloem of cv. s CB-1, K326, Minyan 7, Yunyan 87, Yunyan 85 and Honghuadajinyuan respectively, and
among them, 13, 14, 8, 12, 14 and 15 individuals could ingest plant sap continuously. There was significant different in the per-
centage of non-probing of female adults on different varieties. The percentage of non-probing on Honghuadajinyuan was the smallest.
Total duration of salivation into sieve elements ( waveform E1) on cv. s Honghuadajinyuan and K326 were significantly shorter than
those on c¢v. s Minyan 7 and Yunyan 87 ; The total duration of phloem ingestion (waveform E2) on Honghuadajinyuan were signifi-
cantly longer than others; The times of all E2 periods on cv. s Minyan 7, Yunyan 87 and Yunyan 85 were significantly shorter than
those on other three varieties. [ Conclusion and significance ] Female adults of B. tabaci B-biotype preferred cv. Honghuadajinyuan,
and least preferred cv. s Minyan 7 and Yunyan 87 among the examined tobacco cultivars. Therefore, in Fujian Province where B.
tabaci B-biotype is present/ invading, planting tobacco cv. Honghuadajinyuan would be advantageous, and B. tabaci B-biotype-
resistant varieties such as cv. Minyan 7 and Yunyan 87 are more widely planted than currently.
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PRI AR 0 Z2 B 3 L ( Eh Figié, 2005 ) , T B LA Ry
T\ PA B T G i3 N A R A, S LR ) R, AR
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2007) , & M e T o e ol , BN R A
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IR . 4k Jiang et al. (1999) H] EPG 5 AR XA
¥y AV AT A HE AT U Z )5, Johnson & Walker
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0,JFZ 5115,
2 HRE55H
2.1 B EUAMBEER R OSTE 1 R 255$) KA
BZATHIRIERITA

H12e 1 AT LAt MER HU A 6 S JR L i A 1 AE

IR ( non-probing, np ) i it o 1) Lb 491 77 7F — 5 22
S TELLAER 400 b 7 1 B R /N, BB N T
HAly 5 A5l (P <0.05) , 2 21.88% ;i 75 HoAh 5
AP Z R 2E 5N U HED J A EUAE AR
1 %5 K326 [# 40 7 5 = 4l 87 Fll = M 85 3= iz 4k 57
SR PHAFEL LA R A oK. MR AR 6 /> 2
Pl 55 1 UORIER (1) T 4 B 1) R R 5 B [ 380 2k 4500 1z
I Z T A SRR VRS B ER B [) e o ) E A RS
SEEHE R 6 h) ZR IR EE . FEARGEFEM 18 %
MERG L fEAR 2 1 S K326, 25/ 85 FILLAE K4
JCM Fr L REAE B IA B R 3R SRS 15 3k, =
M 87 Sy 13 Sk [J0H 7 452 12 Sk, 2B 6 A5
R 2% Bz — It PR 2 4 A A U BELAS R
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Table 1 The EPG parameters of female adults of B. tabact B-biotype on 6 tobacco varieties ( total recorded time is 6 hours)
EPG 254 R K36 7 A 87 ZA 85 LAERETT
EPG parameters CB-1 Minyan 7 Yunyan 87 Yunyan 85 Honghuadajinyuan
JEFHRAT AL &5 L3l 54.53 £6.48a 41.86 +£5.75a 57.14 £5.92a 44.99 +7.12a 42.86 £5.19a 21.88 £3.56b
Percentage of non-probing/%
BRI B MR Z AL 6.47 +1.44a 6.47+1.63a  25.27+9.87a  28.93+7.92a  11.73+3.85a  12.80%6.14a

No. of probes before phloem

55 1 YORIBTT AR Ta]
Time to 1st probing/s

1626.90 £901.69a  556.24 +389.53a

55 1 YORIRFFE 7] 65.50 £19.982  88.15+32.15a
Time to Ist sustained probe/s

SRR TR]IT 5 LA 2446 £3.83a  34.21+4.50a
Percentage of probing/ %

FUTKB BRI AR TR S 15 15

No. of whitefly reaching the phloem phase

25 1 K EL WA]
Time to 1st E1/s

3591.96 +1407.17a 1554.71 +474.07a

B 1k E1 JRsinsta) 72.09 £49.73a 13.44 +3.20a
Time to sustained 1st E1/s
E1 J 00 S ] 17.18 £4.58ab 6.45 +1.98b

Time of all E1 periods/min
55 1 W E2 ] s

Time to Ist E2/s

561 UK E2 Bekpsa)
Time to sustained 1st E2/s

4635.74 £1344.14a 2834.71 £741.02a

337.91 £165.66a 113.77 £53.22a

E2 Y11 s 1] 65.78 +£9.60b 67.84 +14.76b
Time of all E2 periods/min

E % (EL + E2) i 5 He A1) 20.64 £4.19bc  22.14 +2.90b

Percentage of E/%

E V-S4 i) 3.02 +1.42b 2.04 £0.29b

Mean time of E/min

TER R B A A Sk 13 14

No. of whitefly spent in E2 after the 1st
phloem phase

1850.86 +860.10a  391.19 +350.29a 185.28 +91.38a  523.61 +242.22a

72.82 £33.84a  449.80 £285.77a 149.59 +58.17a  28.10 +11.98a
30.53 +4.65a 43.32 £6.24a 32.56 +4.44a 32.26 +3.56a
12 13 15 15

3969.62 +1362.55a 3192.52 +1022.20a 2937.23 +1125.91a 1397.06 £401.41a

71.90 £48.01a  20.51 £10.96a  79.30 +67.11a  84.33 +55.93a

32.07 +7.88a 26.24 +£9.48a 15.62 +4.76ab 8.00 +2.27b

2595.80 £1031.9a 5144.77 +1704.69a 2561.47 +716.03a 3678.12 +1470.12a
150.75 +62.73a

399.36 +242.75a 302.35 £126.72a 1163.10 +761.73a

7.58 +2.87¢ 14.16 £6.01c 15.62 £4.76¢ 156.55 +£12.70a
11.01 £2.81cd 9.26 £2.73d 20.27 £4.85bc  45.71 £3.53a
2.13 +0.87b 2.27 £0.82b 2.46 £0.69b 10.00 +5.91a
8 12 14 15

PROIEE N A £ RS s RIAT B S AR R) /NS SR 3R TE 0.05 K EERA R,

The datas are mean + SE; Values within a row followed by the same small letter mean not significantly different at P <0.05 level.



- 30 - WAL Journal of Biosafety

$21 %

22 BEEMBAMAROMNE L REEHERE
F1RUEBHFERE

1 vl HL, FELL AL KR & ot B b, 81368
TR 15 3k e Bl 34 BEAE ) Je R R S B 7E =
85 FI K326 I+, BI3AH) R A 15 Sl b 44 14
SLABMSRFEL R B AE AR 1 5 1, BEA B R B A 15
SKUE R 13 SRS TE M 87 I, Bk 1)
FEEBI 13 S M gl AT 12 S RFSe e £ A ) K 7
51 BRI R AR 12 Sk MERL A A 8 Shtrsk
o X5 BRI R 00 ME MR B L, SR
BMRZER . YLLK 400 . = M 85 Fil K326 7] f¢
P AN AE BEL A 8 L W B Y TR, T PR 4 7 5
PR AR 2 ARG A R B & ) R Xl
[N 7 A R ey G L o OO W | D E S
B[] BH 52 5 H

W HLUAE 6 AN 5 o) B AR AR 1 Wk EL PR
RGBS (] By LA S i ) 22 R AN 1 28 . (HAE 214k
K4 TCH K326 i 1, E1 J% %) S 452 i 8] 2 35 0
T T S HH 87 (P <0.05) o 33X id WA H-A
mn P ME B8 PR TR 21 48 K 46 oo Al K326 ) Bz
BT BT UM/ I K I D B T R £
2.3 BEUEMEMER R OSTAE 1 R ESHE
WEEIERER

3R 1 AT, AR Ry mUME A HUFE 6 AN B S A
E2 3 MR Rl 22 S N B3 . (BAEL e K& oot A
e E2 PR SRR ] B K T AL 5 A SRR (P <
0.05) , MER MK 7 5. 24 87 Fl 4K 85 | E2 11
SRS R) B 3 T A 3 AN (P <0.05) . 25 1
AL MR EAE A 7 5 F 40 87 | E1 0 R RREE
I iE) B 2 K TL0 A8 R4 e K326 (P <0.05) , H. E2
I R R B B E M TA bR eIt AR 1 S
1 K326(P <0.05) ,

W A B 2T AR K 4 TR, E I (E1 + E2) iy
H A LUK, 45, 71% , 5 HoAth 5 A 5 22 5
F(P<0.05) ;1M 7€ 2 M 87 -, E P v (5 9 bE il 1
$49.26% , 5 FARTHA S AP (P <0.05) ;7522
3] 5 K326 =4l 85 Z [ 257 A B & MK El
WERL R AELT AL R 400 1 B UORHR B A7 HHE Lk
Bf ], 2 10 min, 5 H A 5 A f 22 7 B 35 (P
<0.05) ;1Mi#E K326 FEAH 7 5 1 1) F- 4Lt ]
e A5k 2.04 F12.13 min,

3 itig

B FRU A Ay FUME Y AR 6 AN S Fh L ) S % H
BAT AW 250, FELAER S o0 FECE R, B
PRI ) JIr 5 14 L 3] Jn8 2 1 JE Al ot b, 90 B2 L&
IF ) JIT ot 1) A9 8 3 T At o, R IR IX 6
FHE St e, B YA R mUME R U B LT K&t
MAERIIR 7 52 0 87 b AR FR B [H] BT o 11 HE 431
2, HLW) K 0 R s ] i 7 1 e /b, B B
AU BUME R S M 7 5 R 87 M
JCRAEAN [ EL 5 Fb b 0 O T AN R, AT RE S A
et i ) 3R B R AR KR ) BELAS R A 56 XA
R T — W90, SR A 22 0 (0 AN i 22 1)
FRF AR A B ] 7 26 A2 SRR DA S A sk ] g R B
30, W AT W A7 7R T 3R S R R A 2
2R B ] 1 W Y T | L P[] L 22 A )
B FEUED I By, W) AT W DR AR AE TR
(Klingler et al. ,1998) . E I sz B T & 50 0 ) iz
PRI R AR T LA E1 R E2 3, B R
TR B USRI K M IR, B2 10 U F2 R AE B Bz Sk B
B (% R4 ,2005; Prado & Tjallingii, 1994) .

T (2006) AF 58 R T, H E ) B ks & B Al
A UYL B AS B A LA A 1 BEL A 5 04
Cucurbita pepo L. fF7E— & B BHAG B+, A fig 2 W &
32 RHL, o AT RS ) B P A A A 4 o] 3R] = sl /D MO
PIEGR) 5 B ALK A B B Capsicum annuum 1. )
P AN TE 7, B2 R 22 o T RE A B35 )
PEAABANRETE W) K TR HF B £, A g5 Rtk
B, A SME S HR T AN (] R Rt A 4 e 70 4 2 I
A AR il 25 5%

EPG HOR T N TAE b5 vh, —J5 1,
Al DL A B A A Rl BT A R AT
e P R 1 FE LR 1 B A, 4k as T Ak 2= 20 A O
2L e e T A 2 103 5 —J7 T, EPG HOR
o, A A Ay PRk i e P A A 1) — A - B (7R
T HE,1996) , Jiang et al. (2001) F§ EPG 12 5%
FIME K EAE B A Mi R RN & Mi £ il Sola-
num lycopersicum L. b HJIBCEIE A W35 22 5, I 4
IR RE AR n] BE A7 AL T 5 IE 22 S A O iy 3%
Bz bo v e AN 53T (2008 ) BF ST UET, AM R MeSA
55245 Camellia sinensis (L. ) O. Kuntze # 7= 4= $1
P, X Empoasca vitis Goth 754 J 3 BUCE AT R )
SEMA R, TR ) B2 38 LA A IR AT Ry 1) 52 W) /)N



14

EH RIS B R EUAE 6 MRS A IR AT R - 31-

NTTHEIN , 375 T 235 A 10 B 30 10 B DXL 7 T e e A
TR AR | ST R T R A AR A A7 R
ZKFEMFE T IC (1996 ) WH5E K W], A WF7E BT L J8 i
Fi AU EL B2 K C R 22 S B 2 Hoh
Pt P RE 0 A A A A R SR E2 B0 B T
W R C,

AWFFEH, MERHUTE 6 AN JH L SRl A 1 UOR]
PROYFF bR s 1] 22 S AR K, (HOR B 3%, T2 T4
ASAEFRPY 18 Sk Al AR B [ AR AR R 19 25 5, i A
6 MLFRA Y 22 57, 2 1 py HAEOE (55 1 Uil
PROGEFLEIT ] 55 1 Wk E1 R A IHE] 56 1 Ik EL
PR FF LB [R] B2 35 H BAY B [R]) o A7 78 28 U
Bl PRI, ZE S50 AR VR 18 0 T N7 A >4 184 o 4% Ak 28
PIREAS KR, DAB A IR e 12 2%

AL B AR A Ay EME o A AN [ R
EEREAT AT TR, A DT AR A KA
() BELRS PR v 55 i — 2B R . W], EPG BRAE7E
— 5 W JRI B , 246 22 (1% 4R 2 2000 vy 11 B o 1) 3% B0 4
Rl SZ B, R LA 75 45 G A8 R L H i AR B
ST B I AL AE LA o T AR IO O 1 (R A
45,2002 ) , A REfH 2510 50 R fERf
B maL R LA F AR FRIREGEEARD P
%18 B A B, 7 R R R

S 2 3k

WREEW], AT, B, BAPBE, VPR, FREDAL 2002 &
SAFTORIC R BUORCEATA A RO e——H  ECE
A EERRR FHEE AR, Wi AR 25, 14(4) « 237 -243.

KK, B R, SRR, BRI, TRZRI. 2006. KEA EUAI
T EE H R RER I AT R A R AU, 43
(6) : 802 —805.

BAEGE, /NG, X . 2006, il B AL 35 (EPG) B2 AR
WIS R . PR, 32(3): 1 -4.

LK, FETIC. 1996 HRIFTEARIMRAL SR B IE AT A
BT RS, RO, 23(1) : 1-7.

TAL, WM. 1996, EPG———FhIF o AE £ P A i =X R He
AT ROAR RO . RAUER, 33(2) : 116 - 120.

MIEEN, AW, TKKZE, $8FIC. 2008. B BYARK EUS R
XF AR FAE Y 0 R A BRAT . A DR e, 35
(3): 199 —204.

PR, L, RutE, K2R, 2005. EPG HoRTE R Hi20f
FErPR SR . B AR, 48(3) : 437 —443.

DhFffe. 2005. AR AR LRESEIAHE. Jbat: Blosl
Jiat:.

Bk, B . 2008. MeSA iF5 T A% M 47T - SRR 20 Y
DC-EPG 4387, H#R 24, 35(2) ; 143 - 147.

mik, T, MR, B, #m, ZEE. 2011, JET
EPG ({2 [KAFIF 2 — SO AR A5 4 4 I O A T oy LU
HEASAAR, 31(1) : 175 - 182.

ERE A, ARIGAE, €, HAYE, Mandour N S. 2003, [H4
HAS B B ARG oAl B PRI AT 5. AR AR R A
R, 12(2) . 27 -31.

FoRT, BEU], BONAL, EULYE, Ry, PSS, 2009. M
Tt AR RE T B RYE R TR 2 11 8 A 2 2 R0
. AR, 29(2) - 720 - 726.

g, PR, TREE, mIREI, SKZH). 2005. 00k H i S0
g2z S EROREROR. BHUAIR, 42(1) : 326 -328.
i, DR, FEZE, K2R 2006. B BUNERY B H U #
PR AR 7o, B, 49(4) « 625 —629.
Delatte H, Duyck P F, Triboire A, David P, Becker N, Bonato
O and Reynaud B. 2009. Differential invasion success among
biotypes: case of Bemisia tabaci. Biological Invasions, 11

(4): 1059 -1070.

Jiang Y X, Lei H and Collar J L. 1999. Probing and feeding
behavior of two distinct biotypes of Bemisia tabaci ( Ho-
moptera; Aleyrodidae) on tomato plants. Journal of Economic
Entomology, 92(2) : 357 - 366.

Jiang Y X, Nombela G and Muniz M. 2001. Analysis by DC-
EPG of the resistance to Bemisia tabaci on an Mi-tomato line.
Entomologia Experimentalis et Applicata, 99 : 295 —302.

Johnson D D and Walker G P. 1999. Intracellular punctures by
the adult whitefly Bemisia argentifolii on DC and AC electron-
ic feeding monitors. Phytoparasitica, 92(3) : 257 -270.

Klingler J, Powell G, Thompson G A and Isaacs R. 1998.
Phloem specific aphid resistance in Cucumis melo line ARS;
effects on feeding behaviour and performance of Aphis gossy-
pii. Entomologia Experimentalis et Applicata, 86: 79 —88.

Mclean D L and Kinsey M G. 1964. A technique for electroni-
cally recording of aphid feeding and salivation. Nature, 202 .
1358 - 1359.

Prado E and Tjallingii W F. 1994. Aphid activities during sieve
element punctures. Entomologia Experimentalis et Applicata,
72. 157 - 165.

Tjallingii W F. 1978. Eletronic recording of penetration behav-
ior by aphids. Entomologia Experimentalis et Applicata, 24 .
721 -730.

Zang L S and Liu S S. 2007. A comparative study on mating be-
haviour between the B biotype and a non-B biotype of Bemisia
tabaci ( Hemiptera; Aleyrodidae ) from Zhejiang, China.
Journal of Insect Behavior, 20(2) : 157 —171.

WAL B AR )



