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Abstract

The influence of three host plants, cucumber, tomato and eggplant on functional response of Encarsia
formosa was investigated at different densities of early fourth nymphal instar of Trialeurodes
vaporariorum under laboratory conditions at 25 + 1°C, 65 + 5% RH and a photoperiod of 16:8 (L: D)
h. Whitefly nymphs were offered to the parasitoids in densities of 2, 4, 8, 16, 32, and 48 on leaf disks
(8-10 cm?) in 12 replicates. After 24 hours, the parasitoids were removed and the number of parasitized
as well as the killed nymphs by host feeding activity was recorded. Logistic regression results showed
a type 1l functional response for both types of "parasitism" and "parasitism + host feeding" activities in
all three host plants. There were no significant differences between attack rates (a) across three host
plants, but the handling time (Th) estimated on tomato was significantly shorter than those estimated on
cucumber. The attack rate of E. formosa in "parasitism™ activity on cucumber, tomato and eggplant was
0.2580+0.0963, 0.3895+0.1331 and 0.3283+0.1368 h' and handling time was 0.6870+0.0810,
0.3364+0.0399 and 0.5584+0.0692 h, respectively. Based on the results, it seems that tomato is the
most suitable plant for the parasitism and host feeding activities of E. formosa to control of the
greenhouse whitefly T. vaporariorum in greenhouse conditions.
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Fig. 2. Electronic microscope image of parasitized nymph of the greenhouse whitefly

Trialeurodes vaporariorum by Encarsia formosa (original) (The point of parasitism is
indicated by the arrow).
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Table 1. Maximum likelihood estimates from logistic regression of the proportion of Trialeurodes
vaporariorum nymphs consumed by Encarsia formosa as a function of initial prey density offered on
different host plants.

Host Plant Activity Coefficient Estimate S.E. 7 df P
Intercept 05132 0.2254 518 1 0.0228
Linear -0.0614 00192 1022 1 0.0014
Parasitism Quadratic 0.000301 0.000336 0.8 1 0.3703
'ﬁm'ho"d 196.82 69 0.0001
Cucumber Intercept 1.3596 0.2398 32.15 1 <0.0001
Parasitism Linear -0.0883 0.0192 21.15 1 <0.0001
+ Host Quadratic 0.000709 0.000325 475 1 0.0203
Feeding Likelihood 224.92 69 <0.0001
Ratio
Intercept 2.11903 0.4574 21.47 1 <0.0001
Linear -0.1484 0.0692 4.60 1 0.0320
. Quadratic 0.00350 0.00283 152 1 0.2172
Parasitism ¢ pic -0.00004 0.000033 1.10 1 0.2038
;:;ie:hood 246.92 68 <0.0001
Tomato Intercept 4.0768 0.8089 25.40 1 <0.0001
parasitism L€ -0.2524 0.1098 5.29 1 0.0215
+""Ha§ . s Quadratic 0.00609 0.00421 2.09 1 0.1481
Feeding Cubic -0.0006 0.000048 1.43 1 0.2325
Likelihood
P 166.27 68 <0.0001
Intercept 0.8471 0.2279 13.82 1 0.0002
Linear -0.0631 0.0188 11.29 1 0.0008
Parasitism  Quadratic 0.000310 0.000324 092 1 0.3385
Likelihood 209.99 69 <0.0001
Eggplant Ratio
Intercept 1.3911 0.2413 33.24 1 <0.0001
Parasitism  Linear 0.0773 0.0189 16.70 1 <0.0001
+ Host Quadratic 0.000594 0.000317 35 1 0.0614
Feeding Likelihood
Ra 2131 69 <0.0001

Vs 55 B formosa sus st ssss ln edd alms (Th) (oliws Ol 5 (8) e 55 olis

S 5 sbalan s 550 (LS S0 53 A (ES1y 6 5 05 lie 4 x5 L Cesled enls OLES
ezl 5 et 3l Sl £ 5 55 5 QLS ol e SO e ol SEST5 sla el gl g
sdalive 4 ba .ol ol &1 0 B Y gladsds s Of 4 <38 13 eslinad 3550 (5ol Ol e +
"ol 0l s+ s 5 e SL" Glaco b o ale 55 5l ALS Ol 4 e 53 55
JYCAVPINCIR P U <JE WS W: U S W R RS NP et

(Y dj.,b-) L edalise 6)\:‘_;'.:u S|




S8 St A5 52300 L85 ol 215 0L 5 5 3L

30 30
cucumber
cucumber 25 (parasitism + host eeding)
3w (parasitism}
a o gEU °
3 =
i 5 o o}
B o £
M e
s [3] S g
0 °© 8
0+ ) [*} 0
J 8 u 2 A 18
‘ 0 0 ! 8 16 2 3 10 18

Initial prey density

Initial prey density

30
25 Tomato Tomato o] [+
(Parasitism) o ) 2 (Parasitism + host feeding) B o
0 8 .. g 2
8 8 e E
=15 8 o 8
[e] o 2 @ 8
@ 0 =10 E
. B 8 8 8
5 s
0 o 0
0 & 16 24 32 0 a8 s 16 2% 2 M .
Initial prey density Initial prey density
» 30
: Egeplant
B Eggplant 25 (Parasitisti+ host feeding) o
(Parasitism) o
9 o Lm 0 )
0 g
o £ o
o gh o]
8 o =
° 0 20 g g
] g 5 s
o o
0 & 0 &
0 8 16 2 ) 32 40 48 8 16 A 32 U] ]

Initial prey density

Initial prey density

Sl S glooyy (S5 Sl eis « s Encarsia formosa 55 b sty Y IS
5okl edalin jilie KL (i ja bk 5 bE Obeasl 5 K e Sl 5 T, vaporariorum

.,\..J:L:‘;d (Lh.,\;};i)bli ‘51;») )J>\) J.Lc L Laosls uf:')‘}" )l )LE.;\ S50

Fig. 1. Functional response of Encarsia formosa to different density of Trialeurodes
vaporariorum nymphs on cucumber, tomato and eggplant. The symbols and lines represent
observed response and fitted to Rogers model (for parasitoids), respectively.
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Table 2. Parameters estimated by the random predator equation, evaluating functional response of
Encarsia formosa to Trialeurodes vaporariorum nymphs on different host plants.

a(h?) Ta ()
L Functional 2
Host plant Activity Response Type r
Estimate+ SE (95% ClI) Estimate+ SE (95% ClI)
Parasitism I 0.25800.0963 0.0660-0.4501 0.6870+0.0810 0.5254-0.8485  0.80
Cucumber
Parasitism +
Host Feeding 1l 0.33980.1229 0.0945-0,5850 0.4798+0.0544 0.3713-05883 084
Parasitism 1l 0.38950.1331 0.1241-0.6548 0.3364:0.0399 0.2569-0.4159 087
Tomato
Parasitism +
Host Feeting I 0.56330.1671 0.2300-0.8967 0.2386+0.0228 01931-02842 094
Parasitism I 0.3283+0.1368 0.0555-0.6011 0.5584+0.0692 0.4203-06964  0.79
Eggplant
Parasitism + I 0.3470£0.1171 0.1134-0.5805 0.3798+0.0451 0.2898-0.4698  0.86

Host Feeding
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Table 3. The estimated parameters using combined equation for comparison of attack rate
and handling time among "parasitism" and "parasitism+ host feeding" of Encarsia forma to
the greenhouse whitefly Trialeurodes vaporariorum in three host plants

Host plant  Activity Parameter Estimate+ SE Approximate 95% Confidence Limits

Da -0.0364+0.0445  -0.1242 0.0515

Cucumber Parasitism vs Parasitism+ Host feeding

D 0.7679+0.4026 -0.0281 1.5640

Da -0.0209+0.0420  -0.1039 0.0621
Tomato Parasitism vs Parasitism+ Host feeding

Din 0.6265+ 0.2566 0.1193 1.1338

Da -0.0047+ 0.0452 -0.0941 0.0847
Eggplant Parasitism vs Parasitism+ Host feeding

Din 0.7142+0.3339 0.0541 1.3743

Ol aw o olis Olj o aha &5 Saumlie gl (S 5 alalan b ol 035 (e (sl el £ Jdad=
. Trialeurodes vaporariorum i8S SJb.wiw « <ol Encarsia formosa " oz 5LL" b s alS

Table 4. The estimated parameters using combined equation for comparison of attack rate and
handling time among three host plants in "parasitism" activity of Encarsia formosa to the
greenhouse whitefly Trialeurodes vaporariorum

Approximate 95%

Activity Host plant Parameter Estimatet SE Confidence Limits

Da -0.0176+ 0.0412 -0.0991 0.0640
Cucumber vs Eggplant
Din 0.5144+0.4438 -0.3629 1.3917
Da -0.0156z 0.0379 -0.0906 0.0594
Parasitism Cucumber vs Tomato
Din 0.9641+ 0.4208 0.1322 1.7961
Da -0.0020 0.0449 -0.0907 0.0868

Eggplant vs Tomato

Din 0.4497+ 0.3542 -1.1501 0.2506
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Table 5. The estimated parameters using combined equation for comparison of attack rate and
handling time among three host plants in "parasitism + host feeding" activity of Encarsia forma
to the greenhouse whitefly Trialeurodes vaporariorum.

Activity Host plant Parameter Estimatex+ SE Approximate 95% Confidence Limits
Cucumber vs Da 0.0141+ 0.0494 -0.0835 0.1118
Egplant
D 0.4607+0.2776 -0.0882 1.0095
Da -0.0001+ 0.0501 -0.0992 0.0989
Cucumber vs
Parasitism+ Host Tomato
feeding
D 0.8227+ 0.2512 0.3261 1.3194

Eggplant vs Tomato Da 0.0143+ 0.0422 -0.0692 0.0977

Din -0.3621+ 0.2226 -0.8022 0.0781
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Table 6. Parasitism and parasitism+ host feeding (mean + SE) of Encarsia formosa at
highest density of Trialeurodes vaporariorum nymphs on different host plants.

Host plant
Activity Cucumber Tomato Eggplant
Parasitism 7.34+0.76 b 14.42+1.48a 9.17+1.23b
Parasitism+ Host feeding 11.0+1.28 b 20.67+1.53a 13.58+1.36 b

Means followed by different letters within a row are significantly different (Tukey; P<0.05).
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