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Introduction
Encarsia sophia Girault and Dodd (Hymenoptera: Aph-
elinidae) (Figure 1) is a small parasitic wasp used to control 
multiple whitefly pests including Trialeurodes vaporarium 
Westwood (greenhouse whitefly), Bemisia tabaci Gen-
nadius (silverleaf whitefly), and T. variabilis Quaintance 
(papaya whitefly) (Figure 2). Because E. sophia possesses 
high reproductive capacity and is a prolific host-feeder, it 
is considered one of the most important biological control 
agents of whiteflies around the globe. The host-feeding 
capacity of Encarsia sophia on Bemisia tabaci is higher than 
Encarsia formosa Gahan and Eretmocerus melanoscutus 
Zolnerowich and Rose, two other important whitefly 
parasitoids, and it can kill nearly 3 times the number of 
whiteflies than either of these parasitoids by preying on the 
pest (Zang and Liu 2008).

Figure 1. An adult female Encarsia sophia parasitizing a whitefly 
nymph.
Credits: Jack K. Clark, UC IPM

Figure 2. Papaya whitefly Trialeurodes variabilis nymphs parasitized by 
Encarsia sophia.
Credits: Jack K. Clark, UC IPM
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Synonymy
Synonyms for Encarsia sophia include the following (GBIF 
2017; FE 2017):

•	 Coccophagus Sophia Girault & Dodd, 1915

•	 Prospaltella transvena Timberlake, 1926

•	 Encarsia transvena Timberlake, 1926

•	 Encarsia sublutea Silvestri, 1931

•	 Prospaltella sophia Compere, 1931

•	 Prospaltella sublutea Silvestri 1931

•	 Prospaltella flava Shafee, 1937

•	 Encarsia bemisiae Ishii, 1938

•	 Prospaltella bemisiae Ishii, 1938

•	 Encarsia flava Shafee, 1973

•	 Encarsia bemisiae De Santis, 1981

•	 Encarsia shafeei Hayat, 1986

Among different synonyms, Encarsia transvena is the most 
utilizedname in the literature.

Distribution
Encarsia sophia has a cosmopolitan distribution in the Old 
World and is considered an introduced species to the New 
World (Heraty and Polaszek 2000; Polaszek et al. 1992). 
Globally, it has been reported from Afghanistan, Algeria, 
Argentina, Australia, Burundi, Canary Islands, Cape Verde, 
China, Dominican Republic, Egypt, Ethiopia, French 
Polynesia, Guadeloupe, Honduras, India, Indonesia, Iran, 
Israel, Italy, Ivory Coast, Japan, Kenya, Malawi, Malaysia, 
Martinique, Mexico, Morocco, Niger, Pakistan, Philippines, 
Russia, Sierra Leone, Somalia, Spain, Sri Lanka, Taiwan, 
Thailand, Tunisia, Turkey, United States of America, and 
Zimbabwe (UCD 2017).

Description
Encarsia sophia is a complex of distinct cryptic species, and 
their performance against different whitefly species can 
vary depending upon the origin of the wasp population 
(Giordini and Baldanza 2004). Encarsia sophia is a solitary, 
arrhenotokous (unfertilized eggs develop into males) 
species, where males develop as secondary ectoparasites of 
female larvae. The sex ratio of E. sophia is heavily biased 
toward females (Gerling 1983), and both male and female 
are golden-yellow in color with two large black compound 
eyes on either side of the head. The most reliable sign of the 
parasitized whitefly nymph is the change in color of their 
“skin” (turns black) (Figure 3).

Biology
Like many Encarsia species, E. sophia is a solitary heter-
onomous facultative hyperparasitoid. Females develop 
as primary parasitoids on whitefly nymphs, while males 
develop as hyperparasitoids of conspecific females or other 
parasitoid species (Hunter and Kelly 1998). Conspecific 
hyperparasitism in E. sophia can occur as early as the late 
2nd instar of the female parasitoid host (Chen et al. 2013). 
Like E. formosa, E. sophia can develop in all B. tabaci 
nymphal stages, but it prefers to oviposit in older instars 
(third and fourth instar). Development of E. sophia can be 
affected by the whitefly species and the host stage parasit-
ized. Larger host species such as T. vaporiorum yielded 
larger adults than those parasitizing B. tabaci (Luo and Liu 
2011), which ultimately has consequences for parasitoid 
fitness. As an endoparasitoid, the egg, larval, and pupal 
stages of E. sophia occur within the host. At 25°C, develop-
ment time from egg to adult emergence can take about 12.8 
days. Encarsia sophia females live for about 21.9 days, and 
within this period, they can lay about 79 eggs in B. tabaci 
nymphs (Zhou et al. 2010). Male development takes as little 
as nine days (Osborne et al. 1990). Successful emergence 
is evident from holes emerging adults leave in the whitefly 
pupal casings (Figure 4). Development can be affected by 
the whitefly species and the host stage parasitized. Larger 
host species such as T. vaporiorum yielded larger E. sophia 
adults than those parasitizing B. tabaci (Luo and Liu 2011), 
which ultimately has consequences for parasitoid fitness. 
In addition to parasitism, adult female E. sophia can also 
kill the host by host-feeding using their ovipositors to 
pierce the nymphs and extracting the hemolymph (Gerling 
1983). Early whitefly stages are preferred for host-feeding 
activities.

Figure 3. Change in color of parasitized (lower right) vs non-parasitized 
(upper left) nymphs of Bemisia tabaci.
Credits: Jack K. Clark, UC IPM
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Economic Importance
Encarsia sophia has a strong dispersal and host searching 
ability. It is known to attack > 25 species of whitefly species 
among which B. tabaci, and T. vaporiorum, are of great 
economic concern (Heraty and Polaszek 2000; Polaszek et 
al. 1992; Luo and Liu 2011; UCD 2017). Other organisms 
parasitized include: T. variabilis Quaintance (papaya 
whitefly), T. ricini Misra (castor bean whitefly), Acaudaley-
rodes rhachipora Singh (Hayat 1989), Aleurocybotus indicus 
David and Subramaniam (rice whitefly), Aleurodicus 
dispersus Russell (spiraling whitefly), Parabemisia myricae 
Kuwana (bayberry whitefly) (Polaszek et al. 1992), Pealius 
hibisci Kotinsky (hibiscus whitefly), Aphis sacchari Zehtner 
(sugarcane aphid) (Timberlake 1926), and Diaphorina citri 
Kuwayama (Asian citrus psyllid) (Polaszek et al, 1992).

In the United States, E. sophia was released under a classical 
biological program for the invasive B. tabaci (MEAM1 
also known as B biotype) at multiple sites during the 
mid-1990’s (Hoelmer and Gooslby 2002). Later it was 
found to be established in California, Texas, Arizona, and 
the southern United States. Depending upon the target crop 
and the whitefly population level, E. sophia can be applied 
in greenhouses as augmentative or inoculative releases. 
Currently, the use of a banker plant system for their estab-
lishment and dispersal in greenhouses is actively practiced 
by commercial growers. The banker plant method involves 
placing plants with established whitefly (alternate prey 
host) and parasitoid colonies in the greenhouse; usually, 
with a whitefly that cannot establish on the target cash crop. 
Banker plants support parasitoid survival, multiplication, 
and their movement by providing the ecological infrastruc-
ture needed for their successful establishment within the 
protected culture. A papaya whitefly-based banker plant 

system for the control of B. tabaci on tomato has been 
well documented (Xiao et al. 2011). The system consists of 
(1) papaya as a banker plant hosting T. variabilis (papaya 
whitefly); (2) T. variabilis as an alternative host of E. sophia, 
which feed on papaya plants, but are not a pest of tomato; 
(3) E. sophia as the natural enemy, which exhibits strong 
dispersal ability and great parasitism to both B. tabaci and 
T. variabilis; and (4) B. tabaci is the target pest of tomato 
which is a major fresh vegetable crop (Figure 5). The system 
works well in regulating B. tabaci in tomato and poinsettia 
nurseries in Florida (USDA 2012). This is a vital strategy 
due to the difficulty in controlling B. tabaci populations 
(MED and MEAM1) with reduced susceptibility to multiple 
classes of chemical insecticides, as well as their status as 
a vector for several plant damaging viruses. It also offers 
organic greenhouse/nursery growers an efficient tool to 
reduce B. tabaci outbreaks in their production units.
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