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Occurrence and Within-Plant Distribution of
Trialeurodes vaporariorum (Westwood) and
Encarsia formosa (Gahan) in Greenhouse

GEY - Yz -8 g
Jong-Dae Park, Do-Ik Kim and Ung Park’

Abstract - This experiment was conducted to investigate host preference, occurrence and intra-
plant distribution of Trialeurodes vaporariorum (Westwood) and Encarsia formosa (Gahan) in
greenhouse. T. vaporariorum preferred cucumber over tomamto. T. vaporariorum adults distributed
at upper part of cucumber plant. Nymphs also distributed at upper part in early growing stage of

‘cucumber but became to distribute lower part after 40 days. E. formosa adults were found mainly at

mid-upper part of plant but there was no significant difference in statistics all analysis among each
parts and also mummy distributed mid-low part. E. formosa were released when five T. vaporario-
rum were caught by yellow sticky trap per week in glasshouse. The treatment of one tag (50
mummies) of E. formosa per five plants controlled successfully the T. vaporariorum population after
40 days.

Key Words - Trialeurodes vaporariorum, Greenhouse whitefly, Encarsia formosa, Yellow sticky
trap, Biological control
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Fig. 1. Comparisons of population density and fluctuation
of Trialeurodes vaporariorum between cucumber and
tomato cultivated in vinylhouse.
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Fig. 2. Population fluctuation of T. vaporariorum and E.

formosa in net house cultivated by cucumber.
*Transplanting date : 15 May.
Release of T. vaporariorum : 15 May.
Release of E. formosan : 27 May.
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Table 1. Number of T. vaporariorum adult in different parts of cucumber plant

Parts Days after release

investigated 20 30 40 50 60 70
Upper 13.8+2.14 a* 11.5+3.14a 41+1.74a 63+232a 1.8+1.36a 1.4+049 a
Mid-upper 3.1+0470 7.1£1.69b 27x1.12ab 57+231a 14+1.23a 1.3+0.68 a
Middle 23+1.67b 10.2+392a 38£156a 55+437a 26+242a 16+138a
Mid-low 1.9+£0.96 b 6.4£3.06b 1.7£1.02b 301590 21+1.28a 1.0+£0.00 a
Low 1.8+0.82b 48+156b 28%1.18ab 1.6+0.60b 124+0.66a 1.0£000a

* Same alphabetical letters in each column are not significantly different at 5% levels of Duncan’s multiple range test.
- Inoculation date : 20 June, - Investigation periods : 10 July~30 August.

- Experimental condition : net house within vinyl house.
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Table 2. Number of 7. vaporariorum nymph in different parts of cucumber plant

Vol. 37, No.2

Parts Days after release
investigated 20 30 40 50 60 70
Upper 36.2+10.55a* 259+ 5.64b 231+ 6.13¢ 3.9+3344d 14+ 0.00b 1.44+0.00 c
Mid-upper 412+11.67a 36.71 7.67a 326+ 756ab 15.4+6.25¢ 1.7+ 0.66b 1.4%0.00 ¢
Middle 1994 9.14b 26.1£ 6.64b 403+ 6.13a 29.1x492a 151+ 690a 14.61+9.43 ab
Mid-low 174+ 6.85b 19.1+£1054¢ 26.6+16.11bc 222+7.76b 217 548a 31.8+£539a
Low 1444 7.69b 13.6 6.04c 174%+1292¢ 11.1£2.79 ¢ 18.3+15.05a 18.5+£5.06 b
* Same alphabetical letters in each column are not significantly different at 5% levels of Duncan’s multiple range test.
- Inoculation date : 20 June, - Investigation periods : 10 July~30 August.
- Experimental condition : net house within vinyl house.
Table 3. Number of E. formosa aduit in different parts of cucumber plant
Parts Days after release
investigated 20 30 40 50 60 70
Upper 1.0+£0.00 b* 23+£1.19b 10.0+397a 40£240a 19£1.21a 1.0+£0.00b
Mid-upper 1.1+£0.42 ab 6.0x159a 10.1+345a 39+1.65a 24+130a 1.0+0.00b
Middle 1.5+092a 46%x190a 52%£325b 40%+0.83a 2.0%+1.08 a 1.7+0.74 a
Mid-low 1.1£0.42 ab 54%+296a 1.9+125¢ 23+1.18b 21+204a 1.6x0.69 ab
Low 1.0+0.00b 27+£1.59b 1.8+132¢ 1.4+£0.66 b 1.24+049a 1.0£0.00 b
* Same alphabetical letters in each column are not significantly different at 5% levels of Duncan’s multiple range test.
- Inoculation date : 20 June, - Investigation periods : 10 July~30 August.
- Experimental condition : net house within vinyl house.
Table 4. Number of E. formosa mummy in different parts of cucumber plant
Parts Days after release
investigated 20 30 40 50 60 70
Upper 1.0+0.00 b* 1.0+£0.00 ¢ 1.0+ 0.00d 1.1%£0.304d 1.0+ 0.00b 1.0+ 0.00b
Mid-upper 1.4+1.08b 1.8+2.25¢ 109+ 5.56c¢d 11.7£6.32c¢ 1.3+ 0.78b 1.0+ 0.00b
Middle 12.2+6.16 ab 198+7.75a 341 7.72a 29.1+5.08a 155+ 6.89a 23.0+10.38a
Mid-low 17.4+6.59 a 19.0x0.09ab 263+1498ab 228+7.88b 218+ 478a 3284 537a
Low 15.1+7.54 ab 13.9+6.04b 18.1£12.76 bc 119%2.76¢ 193+1497a 240%1622a

* Same alphabetical letters in each column are not significantly different at 5% levels of Duncan’s multiple range test.
- Inoculation date : 20 June, - Investigation periods : 10 July~30 August.

- Experimental condition : net house within vinyl house.
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Fig. 3. Changes of density of T. vaporariorum and Encar-
sia formosa within cucumber in vinylhouse.
*Inoculation date : 20 June.

Observation periods : 10 July-30 August.

Yashino (1979)= &Al7}&o] Wxr} Y& F4 2-3
nlejde H-eas 43 Axsiere] E}HlEt
Bysled s, oz whaLE)e, HhAbg Sl WiEt A
g A7} AL o] FHRTE AVIFEe] WAl -
g 7742 B gobA FlolH

LA bRolsh EAslRolEE) st AT
zol madol §a8 435 2ol 1050 sk
sz AR (27 3), £A7 R 43 BE
wWalo] oie} A7l A Yrx 8%
wslslodc) ofFe z7ldle wujncd W=rt AU
X7he) Aol ek ebe] e Wolx|w piulg
WEr 2gE §AFHe AA 7| EAME v FolA
L AL B 4 ) oy ZAHE Hof Qoo 24
Asolg WAse delr eARolEdE WTT
& oF 40%0] 229 How A

0 =
ol g 2 %

Choe K.R. and J.S. Park. 1983. Effects of low temperature on
the development of Trialeurodes vaporariorum(Westwood)
(Homoptera: Aleyrodidae). Korean J. Plant Prot. 22(4):
233~236

De Cock, A., L. Ishaaya, D. Degheele and Veierov. 1990.
Vapor toxicity and concentration-dependent persistance of
buprofezin applied to cotton foliage for controlling the
sweetpotato whitefly (Homoptera: Aleyrodidae). J. Econ.
Entomol. 83: 1254~1260.

De Cock. A., and D. Degheele. 1993. Cytochemical demon-
stration of chitin incorporation in the cuticle of Trialeuro-
des vaporariorum (Westwood) (Homoptera: Aleyrodidae)
after buprofezin treatment. J. Insect Morphol. Embryol. 22:
119~125.

Hosoda, A. and K. Naba. 1980. Studies on the biology and
cintrol of the greenhouse whitefly, Trialeurodes vaporari-

Korean J. Appl. Entomol. 121

orum (Westwood). 9. Flight behavior and dispersal of
greenhouse whitefly adults. Annual Rep. Hiroshima Agr.
Res. 42: 23~34.

Ishaaya, I. and A.R. Horowitz. 1992. Novel phenoxy juvenile
hormone analog (pyriproxyfen) suppresses embryogenesis
and adult emergence of the sweetpotato whitefly (Homop-
tera: Aleyrodidae). J. Econ. Entomol. 85: 2113~2117.

Ishaaya, 1., Z. Mendelson and A. Horowitz. 1993. Toxicity
and growth-suppression exerted by diafenthiuron in the
sweetpotato whitefly, Bemisia tabaci. Phytoparasitica 21:
199~204.

Johnson, M.W., L.C. Caprio, J.A. Coughlin, B.E. Tabashnik,
J.A. Rosenheim, and S.C. Welter. 1992. Effect of Tria-
leurodes vaporariorum (Homotera: Aleyrodidae) on yield
fresh market tomatoes. J. Econ. Entomol. 85(6): 2370~
2376.

Kim, 1.S., C.Y . Hwang, J. H.Kim, and M.H.Lee. 1986. Studies
on hosr plants, development, and distribution within plants
of the greenhouse whitefly, Trialeurodes vaporariorum
{Westwood). Korean J. Plant Prot. 25(4): 201~207.

Lenteren,J.C.van and L.P.J.J. Noldus. 1990. Whitefly-plant
relations. pp.47-89. In D. Gerling [ed.], Whiteflies: their
bionomics, pest status and management. Intercept, An-
dover, UK.

McAuslane, H.J., F.A. Johnson, D.A. Knauft, and D.L.
Colvin. 1993. Seasonal abundance and within-plant distri-
bution of parasitoids of Bemisia tabaci (Homoptera: Aley-
rodidae) in peanut. Environ. Entomol. 22(5): 1043~1050.

Muniyappa, V. 1980. Whiteflies, pp.39~85. In K.F. Harris &
K. Maramerosch [eds.], Vectors of plant pathogens. Acade-
mic, New York.

Nakazawa Keiichi. 1975. Ecology and chemical control of
greenhouse whitefly. Agriculture and Horticulture. 50(11):
1385~1390.

Ohnesorge, B., N.Sharaf and T. Allawi. 1980. Population
studies onthe tobocco whitefly Bemisia tabaci Genn.
(Homoptera; Aleyrodidae) during the winter season: 1. The
spatial distribution on some host plants. Z. Angew. Ento-
mol. 90: 226~232.

Omer, A.D., T.F. Leigh, and J. Granett. 1992. Insecticide
resistance in field population of greenhouse whitefly
(Homoptera: Aleyrodidae) in the San Joaquin Valley (Cali-
fornia) cotton cropping system. J. Econ. Entomol. 85(1):
21~27.

Tonnoir, A.L. 1937. The biological control of the greenhouse
whitefly in Australia. J. Aust. Counc. Sci. Ind. Res. 10: 839~
95.

Yashino, A. 1979. Biological control of greenhouse whitefly
using Encarsia formosa. Plant Protection. 33(11): 20~27.
Yamada, E., T, Koshihara and K. Tanaka. 1979. Occurrence
of greenhouse whitefly in horticulture cucumber. Vege-

table Experiment Report. A(5): 191~199.

(1997 19 249 A4, 19984 109 12 2]



