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Parasitic behavior and selectivity of Encarsia formosa (Hymenoptera: Aphe-
linidae) towards Bemisia tabaci (Homoptera: Aley-rodidae) on different host

plants
ZHANG Shi-Ze'* ,GUO Jian—Yingl » WAN Fang—Haol ,ZHANG Fan’® (1. Key-Lab of Biological Control, Ministry of

Agriculture; Institute of Environment and Sustainable Development in Agriculture. Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. College of Plant Protection, Northwest Sci-Tech University of Agriculture and Forestry, Yangling Shaanxi 712100, China; 3.
Institute of Plant and Environment Protection. Beijing Academy of Agriculture and Forestry Sciences, Beijing 100089,China). Acta Ecologica
Sinica ;2005,25(10) :2595~2600.
Abstract: The cotton whitefly, Bemisia tabaci (Gennadius) (Homoptera: Aleyrodidae) is a polyphagous species that attacks
field crops, vegetables and ornamental crops throughout the tropics, subtropics and temperate zones. B. tabaci causes direct
damage through feeding, plus indirect damage through disease transmission, and honeydew production on which sooty mold
grows. In China, B. tabaci has been considered as a sporadic pest of cotton until 2000 when its B-biotype has become an
important pest in northern China.

The aphelinid parasitoid, Encarsia formosa Gahan (Hymenoptera: Aphelinidae) is a well-known biological control agent of
greenhouse whitefly, Trialeurodes vaporariorum (Westwood) (Homoptera: Aleyrodidae). Applications of E. formosa to

control B. tabaci has also shown promise. Control efficiency of parasitoids depends on the geographical strain, host plant
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species and characteristics, and environment conditions. In this study, the parasitic behavior, host plant selectivity and
development of E. formosa on major host plants of B. tabaci were studied.

E. formosa is native to China, and since 1978, there have been numerous introductions from different European countries.
We used two strains reared on B. tabaci kept on tomato plants, an American one and one collected locally, called the Beijing
strain. The American strain of E. formosa was introduced from the USA (Texas) in 2001 and kept on B. tabaci on tomato
plants in the laboratory. The precise origin of the Beijing strain is not known. The stock cultures were kept in a climate
chamber (20~30C, 16L : 8D) for several generations before the experiments.

The parasitic behavior of native E. formosa female on whiteflies on tomato was observed for 2 h in a 12cm diameter Petri-
dish under a dissection microscope. For each E. formosa strain, there were 20 females observed in a climate room at 23~25C ,
RH 60%~80%, light intensity 4000lx. E. formosa readily parasitized B. tabaci. The average oviposition period of one egg
was 5. 0min and 4. 2min for the Beijing and USA strains, respectively.

To test the host plant suitability of E. formosa on B. tabaci, five plant species (tomato, cucumber, cabbage, eggplant
and cotton) were included. For each plant species, young seedlings about 10~ 15cm in height were checked and four intact
mature leaves were left on the stem Each seedling was put into a cage of 72cm X 72cm X 72cm. Adult whiteflies were introduced
into the cage to oviposit for 24~48h, after which they were removed. All the seedlings were kept isolated in the cage until the
desired instars appeared. The seedlings were checked and the nymphs were counted. Each leaf was exposed to E. formosa
females confined within clip-on leaf cages (&=2cm). The parasitoid oviposition took place in a climate cabinet at 25 C for 12h
and thereafter the parasitoids and the cages were removed. The seedlings were placed in temperature cabinets (day: night
temparature (25+1)C : (18 +1)C, 14L : 10D, RH 70%~80%). For each E. formosa. there were 8 plants per plant
species observed. The seedlings were examined daily until parasitoid adults emerged. The development time, parasitisation rate
and the number of emerged adults were recorded. For the Beijing strain, the average development time from egg to adult was
the shortest on cotton (17.440.7) d, all values given indicate mean(SD), and the longest on cabbage ((20.0+0.9)d). The
American strain also developed fastest on cotton ((16.3=+1.3)d) and longer on the other host plants ((17.3~17.9)d). The
parasitisation rate was the highest on tomato: 37.3% =+ 3.2% for the Beijing strain and 39.0% =+ 3. 8% for the American
strain, respectively. The parasitisation rate was the lowest on cucumber: 30.2% 46.5% for the Beijing strain and 29. 6% =+
4.6% for the American strain.

Host plant preference was tested on the same five plant species. The plant seedlings were prepared to leave 3 to 5 young
leaves on each stem with around 40 B. tabaci nymphs per centimeter on the leaves. In the cage of 72cm X 72cm X 72cm., five
host plant seedlings were placed randomly in a circle, with one seedling per plant species. The adults of E. formosa were
introduced at a rate of 1 parasitoid to 20 whitefly nymphs and kept in the cage during the experiment. The plants were kept in
a climate chamber (23~25C, 16L : 8D, RH 60% ~80%), and were inspected 10 days later. There were 3 cages for each E.
formosa strain. The parasitisation rate was highest on tomato (56.3% for the Beijing strain and 62.7% for the American
strain) and the lowest on cucumber (30. 8% and 29. 0% for the respective strains).

Key words : Encarsia formosa; Bemisia tabaci; parasitic behavior; host plant; development time; parasitisation rate
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Table 1 Development time and parasitic rate of the American strain of Encarsia formosa on hosts feeding on different host plants
- (D - () - (d) %)
Host plant Egg-Pupa Pupa-Eclosion Egg-Eclosion Parasitic rate

Cotton 9.2+0.9a 7.1+0.6 a 16.3+1.3 a 35.5+5.2a

Cabbage 10.3+1.1b 7.64+0.7a 17.94+1.5b 35.4+5.2a

Eggplant 9.140.7 a 8.5+0.5b 17.64+1.0b 33.844.2ab

Cucumber 9.2+0.7a 8.6+0.8b 17.840.7 b 29.6+4.6b

Tomato 8.2+0.7¢ 9.34+0.8b 17.34+1.1 ab 39.0+£3.8a

* + . 5% The data in the table represented means +SD of

the eight plants observed, and the means in each column followed by the same letter were not significantly different at 0. 05 level when tested by

Duncan’s multiple range test; The data of parasitisation rate were arcsine transformed and the data for development were log transformed before

the ANOVA test; the same below
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Table 2 Development time and parasitic rate of the Beijing strain of Encarsia formosa on hosts feeding on different host plants

- - (d) (d) %)
Host plant Egg-Pupa Pupa-Eclosion Egg-Eclosion Parasitic rate
Cotton 9.3+0.4a 8.1+0.5a 17.4+0.7 a 32.246.6 ab
Cabbage 11.3+0.7b 8.840.7 ab 20.0+0.9 b 33.444.9 ab
Eggplant 10.140.8 ¢ 9.2+1.3 ab 19.3+1.4b 32.945.3 ab
Cucumber 11.1£0.6 b 8.6+1.5 ab 19.7+1.2b 30.24+6.5a
Tomato 9.7+0.8 ac 9.54+1.2b 19.24+1.5b 37.3+£3.2b
2 ( ) (F=8.123, 5.588; df =
4,70; p<<0.000, =0.001), (F=45.223; df=1,70; p<<0.001), (F=2.063;

df=1,70; p=0.155),

(F=0.454, 0.314; df=4.70; p=0.769, 0.868),

’

2.3
5 3. 3 s )2
62.7% 56.3% . 30.8%
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Table 3 Parasitic rates of the American and Beijing strains of Encarsia formosa on five host plants
Strains Cotton Cabbage Eggplant Cucumber Tomato
The American strain 50.6+1.8 a 37.94+2.4b 34.3+3.5 be 30.8£3.6¢ 62.74+2.8d
The Beijing strain 48.042.9 a 31.34+4.0b 31.64+4.4b 29.04+5.2b 56.3+5.0a
* + s 5% The data in the table represented means & SD of the

three cages observed, and the means in each row followed by the same letter were not significantly different at 0. 05 level when tested by

Duncan’s multiple range test; The data were arcsine transformed before the ANOVA test
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