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Bionomics and host competition of two parasitoids on Bemisia tabaci
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Abstract The bionomics of two parasitoids Encarsia formosa and En. sophia on Bemisia tabact and host
competition between the two parasitoids were investigated in the laboratory. The results indicated that there
were no significant differences in length of hind leg tibia between two parasitoids. The ovipositor and egg size
of En. sophia were longer than those of En. formosa and eggs ready to be laid by one-day old female wasp
of En. sophia was less than those of En. formosa. The time taken by En. sophia in both host checking and
ovipositing were significantly shorter than that of En. formosa whereas the rounds turned during host
checking by a wasp of En. sophia were less than those by a wasp of En. formosa. The developmental time of
En . sophia egg was about 24 h  which was significantly shorter than that of En. formosa egg. The pupal
duration of En . sophia was also significantly shorter than that of En. formosa. The developmental time from
egg to adult for En. sophia was about 72 h shorter than that for En. formosa. In 24 h the total oviposition
in combination treatment of one En. formosa and one En. sophia was 14.0 eggs which is more than that in
combination treatment of two En. formosa 10.2 eggs and significantly more than that in combination

treatment of two En . sophia female wasps 9.5 eggs . The mean number of eggs loaded in parasitized host in
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combination treatment of two wasp species

1.73 eggs

was significantly higher than that in combination

treatment of females from one wasp species which were 1.29 and 1.39 eggs for En. formosa and En.

sophia

respectively. In combination treatment of two wasp species

the numbers of eggs laid in host

parasitized by two wasp species were 1.21 and 1.43 for En. formosa and En. sophia respectively and were

significantly more than those in the hosts parasitized by only one wasp species which were 1.06 and 1.19 for

En . formosa and En. sophia respectively. The results suggest that female wasps of both En. sophia and

En . formosa can recognize the existence of another species and En. sophia has higher competence than En .

Jormosa .
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Table 1 Comparison of lengths of hind leg tibia and ovipositor and size and number of eggs ready
to be laid in females between En. formosa and En. sophia Mean+ SE

1

. Length of hind leg Length of Number of eggs ready to be laid Size of egg mm
Species T . .
tibia mm ovipositor mm in one-day old female Length Width
. 0.161 £ 0.001 0.171+£0.001 7.3+0.2 0.099 +0.001 0.037 £ 0.001
En. formosa
. 0.162 +0.001 0.235+0.003 4.8+0.1 0.171 £0.002 0.045+0.001
En . sophia
t t=0.80 df=91 t=22.08 df=91 t=10.07 df=68 t=33.11 df=100 t=6.17 df=100
Results of ¢ test P=0.43 P<0.01 P<0.01 P<0.01 P<0.01
2.2
2
2.3
2 3 3d

2.4d 1.2d
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7.8d 6 d 3
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Table 2 Comparison of parasitizing behavior between En. formosa and En. sophia Mean+ SE

Species Checking time s Rounds checked Ovipositing time s
En. formosa 20.0+0.8 106 1.03+0.04 83 186.7+9.6 87
En. sophia 16.0+£0.8 68 1.51+0.08 39 112.5+5.7 63
[ Results of ¢ test t=3.32 df=172 P<0.01 t=5.59 df=120 P<0.01 1=6.06 df=148 P<0.01
3 4 d +
Table 3 Developmental time d of En. formosa and En. sophia on Bemisia tabaci 4th instar nymph Mean + SE
Species Egg Larva Pupa Overall
En. formosa 2.4+0.1 57 6.2+0.1 37 7.8+0.1 33 16.3+0.1 33
En. sophia 1.2+0.0 58 6.1x0.1 49 6.0£0.1 47 13.2+0.1 47
t t=20.01 df=113 t=1.38 df=84 t=13.00 df=78 t=17.19 df=178
Results of ¢ test P<0.01 P=0.172 P<0.01 P<0.01
2.4 4
+
Ef Table 4 Effects of different combinations on number of eggs
+ Es Ef + Ef laid and host parasitized by two wasp species Mean + SE
Es + Es F=4.75 df
Total hos mber of Number of egg:
=249 P=0.01 4 Treatments otar host Number o umber of eges
parasitized eggs laid loaded per host
F =3.61 df: 249 P-= Ef+Ef 8.0+0.4 14 a 10.2+0.5 14 ab 1.29+0.05b
0.03 Ef+Es Es + Es Ef+Es 8.0x0.4 23 a 14.0x1.2 23 a 1.73£0.07 a
4 Es+Es 6.2+x0.6 15 b 9.5+2.0 15 b 1.39+0.07b
Tukey-HSD
Ef + Es P <0.05 Data in the same column followed by different
Ef + Ef letters are significantly different by Tukey-HSD test P <0.05 . The same
for the following tables.
Es + Es F=

13.98 df=2 401 P<0.01
F=2095 df=266 P

t=1.14 df=201 P=0.26 4 0.06 5
2.5
Ef + Es t =
2.20 df=147 P=0.03 t=2.18
t=2.19 df=134 P <0.03
df=44 P=0.03
t=2.77 df=44 P<0.01 5 t=2.34 df=167 P<0.03
5 +
Table 5 Effects of host competition on number of eggs laid and host parasitized by two wasp species Mean + SE
Items Eggs laid Host parasitized Number of eggs loaded per host
Parasitized by En. formosa only 2.5+0.4b 2.4+0.4a 1.06+£0.03 ¢
Parasitized by En. sophia only 2.6x0.4b 2.2+0.3a 1.19+£0.07 be
En . formosa 4.1+0.6a 1.21£0.06 b
3.4x0.4a

Parasitized by two wasp species En . sophia 4.8+0.7 a 1.43+0.07 a
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