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Differentiation in Feeding Behaviour of Biotypes B and Q of Bemisia
tabaci (Homoptera: Aleyrodidae) against Three Insecticides

Mi Ja Seo, Jeong Oh Yang, Changmann Yoon, Young Nam Youn' and Gil Hah Kim*

Dept. of Plant Medicine, College of Agriculture, Life, and Environment, Chungbuk National University, Cheongju, 361-763
'Dept. Applied Biology, College of Agriculture and Life Science, Chungnam National University, Daejon, 305-764

ABSTRACT : The feeding behaviors of 2 biotypes (type B and Q) of tobacco whitefly, Bemisia tabaci,
were monitored using EPG technique on tomato and pepper plants treated 3 insecticides for controlling
whiteflies, for examples, acetamiprid, spinosad and thiamethoxam. After treatment of three insecticides
with recommended concentrations to tomato and pepper plants, EPG waveforms were recorded during
6 hours. The characteristic patterns of feeding behaviors investigated were as follows; time consumed
by withdrawal of proboscis, total non-penetration time, total stylet pathway pattern time and total phloem
feeding time. There was somewhat difference among 3 insecticides tested. As a result of investigation
of total duration showed the stylet pathway activity due to the reaction against all tested insecticides,
the Q biotype showed fewer time than those from the B biotype. The B biotype showed more frequent
stylet pathway activity patterns during whole recording time and a shorter phloem ingestion time than
those from the Q biotype. In result of prior np (non-penetration) time representing the reaction against
the insecticide treated, the time of B biotype was more faster than that of the Q biotype, so it was
considered that the B biotype was more sensitive to the tested insecticides. Therefore, our results revealed
a clear difference in feeding behaviour between the B and Q biotypes of B. fabaci. Also, it was investigated
that B biotype was susceptible to the 3 insecticides.

KEY WORDS : Bemisia tabaci, Biotypes, EPG, Feeding behavior
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Table 1. Comparative toxicity of 3 insecticides on biotype B and Q of B. tabaci

Mortality (%)

Insecticide Biotype
Egg n Nymph n Adult
B 289 68.8+5.2° 92 100.0+0.0 90 97.0+2.6
Acetamiprid Q 129 32.7%9.6 114 74.4£10.9 97 70.6+13.0
P’ 0.0057" 0.0005" 0.0200 ™
B 108 72.3£7.9 128 100.0+0.0 100 100.0+0.0
Spinosad Q 99 11.4+10.3 97 97.443.7 90 89.942.6
P 0.1286 ™ 0.0084™ 0.0002""
B 106 73.549.2 115 100.0+0.0 93 95.0+4.6
Thiamethoxam Q 98 34.4+10.1 142 45.5£6.4 98 82.646.6
P 0.0092" <0.0001" 0.0829 ™

* Values represent meant SD.

® Asterisks indicate significant differences according to independent samples t-test at 95% significant level (SPSS 12.0).

*x

P<0.01, and ™ P>0.05
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Fig. 1. EPG waveforms recorded from B. fabaci. (A) Transition of
feeding pattern to non penetration pattern. (treatment of spinosad)
(B) Stylet pathway patterns during the ingestion of phloem. (C)
Transition of non penetration patterns to stylet pathway. (D)
After stylet activity patterns, phloem phase presented.
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Table 2. Comparison of EPG parameters between biotype B and Q of B. fabaci on tomato seedlings treated with each insecticide

Parameters (min.) Biotype B Biotype Q P
Acetamiprid
Mean time consumed by prior non-feeding 20.1+6.3" 32.4+16.0 0.038™
Total duration of np pattern 63.4+28.0 58.7+31.7 0.684"™
Total duration of stylet pathway 184.3+48.9 78.7+12.4 0.000”
Total duration of phloem feeding 19.4+4.8 49.5+6.2 0.000”
Spinosad
Mean time consumed by prior non-feeding 73.2+£20.5 88.7+17.3 0.190™
Total duration of np pattern 36.6+10.9 31.2+16.3 0.393™
Total duration of stylet pathway 229.6+49.0 230.3+46.9 0.912%
Total duration of phloem feeding 14.6+1.8 12.5+3.0 0.019™
Thiamethoxam
Mean time consumed by prior non-feeding 40.8+76.6 76.6+15.1 0.000"
Total duration of np pattern 84.9£17.7 25.7+11.5 0.000"
Total duration of stylet pathway 120.8+18.3 181.5+30.3 0.000”
Total duration of phloem feeding 19.6+4.7 30.8+6.5 0.000™
Control
Total duration of non-feeding 56.7+£22.8 41.2+£10.7 0.019™
Total duration of stylet pathway 60.0+8.1 48.9+11.8 0.052
Total duration of phloem feeding 52.648.1 86.1£12.7 0.000™

* Values represent meant SD.

® Asterisks indicate significant differences according to Mann-Whitney U-test at 95% significant level (SPSS 12.0). !

%

P<0.01, and ™° P>0.05.

Indicates P<0.05,
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Table 3. Comparison of EPG parameters between biotype B and Q of B. fabaci on pepper seedlings treated with each insecticide

Parameters (min.) Biotype B Biotype Q

Acetamiprid
Mean time consumed by prior non-feeding S 40.0£17.0°
Total duration of np pattern - 48.1+21.4
Total duration of stylet pathway - 73.7£12.4
Total duration of phloem feeding - 50.7+5.8
Spinosad
Mean time consumed by prior non-feeding - 109.1+£20.5
Total duration of np pattern - 33.3+£12.0
Total duration of stylet pathway - 126.0+40.6
Total duration of phloem feeding - 57.5+9.5
Thiamethoxam
Mean time consumed by prior non-feeding - 83.8+9.8
Total duration of np pattern - 31.1£10.7
Total duration of stylet pathway - 100.0£20.3
Total duration of phloem feeding - 57.549.5
Control
Total duration of non-feeding - 36.9+13.7
Total duration of stylet pathway - 43.8+13.2
Total duration of phloem feeding - 82.7+10.8

* Values represent meant SD.

® Most individuals of B. tabaci biotype B didn’t normally feed on pepper plants so we couldn’t investigate.

Table 4. Comparison of total feeding time of B. tabaci according to the tested insecticides

Tested insecticides
Acetamiprid Spinosad Thiamethoxam Control F
Feeding time 35.8+15.3b 16.243.6a 31.6+17.0b 70.0£17.5¢ 0.000

Letters (a, b and c) indicate significant differences (d.f=3; F=97.638: Completely randomized one-way analysis of variance, ANOVA,

post hoc tests by Scheffe).
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Table 5. Comparison of total feeding time of B. fabaci according to the biotypes and host plants

Feeding time p
Biotypes B biotype Q biotype
(on tomato plants) 26.6+16.2 44.7+£28.6 0.011
Host plants Tomatoes Peppers
(biotype Q) 44 8+28.6 52.4+24.3 0.199

Significant differences were compared at 0.05 levels according to Mann-Whitney U-test (Biotypes) and independent samples t-test (Host

plants) (SPSS version 12.0).
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