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Relationships between the Host and it’s Natural Enemy Introduced into a New Ecosystem

2. Effect of Ingestion by Podisus maculiveniris Say on the Prey Size of Hyphantria cunea Drury

Chang-Whan Kim, Yong Tai Noh and Young Wha Chung
(Entomological Irstitute, Korea University)
(1969. 12. 3 &)

SUMMARY

Exeriments ‘were carried out to determine the effect of age cn the functional response of the

predator, Podisus maculiventris reared on the different prey size of Hyphantria cunea in

simple vial, twice at the 1st and 2nd generations of Hyphantria cunea.

1. Larvae ingested about 11.23, 18.4 and 20.7 mg for each diet level (cf. table 1 to 3)
in 2nd instar, 12.3, 23.37 and 28.3mg in 3rd instar, 18.17, 40.3 and 42.7 mg in 4th instar,
51.7, 92.7and 130.2mg in 5th instar for each diet level.

2. Adult males ingested about 528, 740, 545.1 mg and females about 516.5, 627.5, 603. 3mg

in their whole life for each diet level.

3. The relationship between observed and predicted values, established by regression analysis

was revealed as 0.80 to 0.91 in correlation coefficient.
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Table 1. Summary of calculation usedin predicting the functional response(Y’) for “feeding” nymphs of
P. maculiventris instars 2 to 5 at three sizes of H. cunea larvae
Predator age  Prey size Prey attacked Calculated
in days (wt. in  (amound of food OAR “Disc” equation PAR Pred. e
(time exposed) mg) eaten in mg) Y/X Y'/X=—aby+Ta Y'/X Y’ b a
t X
5 11.23 2.246 2nd instar 1.593 7.965
3.3 10 18.4 1.84 Y'/X=-—-.058Y+2,244 1.177 11.77 .086 680
20 20.7 1.035 1.044 20.88
5 12.3 2.46 3rd instar 2.795 13.975
3.1 10 23.37 2.337 Y//X=-—.1115Y+4.1664 1.5607 15,607 .083 1.344
20 28.3 1.415 1.011  20.22
5 18.17 3.654 4th instar 5,687  28.4355
4.2 10 40.3 4.03 Y'/X=—.,1359Y+1.564 2.6797 26.797 .070 1.942
20 42.7 2.135 2.3535 47.07
5 51.7 10. 34 5th instar 11.1986 55.993
13 10 92.7 9.29 Y/ X=—.0062Y +-14.404 8.6442 86.442 .056 1.108
20 130.2 6.52 6.33161 26.632

Abbreviation: OAR, observed attack ratio; PAR, predicted attack ratio; Pred., predicted.
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Table 2. Summary of calculations used in predicting the functional response (Y’) per 10 day interval
(cumulative) for adult P. maculiventris males at three sizes of H. cunea larvae
Predator age Prey size Prey attacked Calculated
in days (wt. in (amount of food OAR “Disc” quation PAR  Pred. :
(time exposed) mg) eaten in mg) Y/X Y'/X=—abY+ Tia Y /X Y’ b
a
T: X Y
20 145.2 7.3 MALES 6.07 121.4
10 40 188.4 4.7 Y//X=—.0238Y+49.52 5.04 201.6 .025 952
50 189.7 3.8 5.01 250.5
20 282.8 14.1 10.33 206.6
20 40 370.2 9.3 Y'/X=—.0464Y4-23.45 6.28 251.2 .039 1.172
50 360.5 7.2 6.72 336
20 404.5 20.2 17.45 349
30 40 520.4 13 Y/ X=—.0658Y+44.08 9.82 392.8 .045 1.469
50 496.4 9.9 12.4 620
20 516.5 25.8 23.11 462.2
40 40 627.5 15.7 Y'/X=-.0721Y+60.35 15.11 604.4 .048 1.509
50 603.3 12 16.86 843

Abbreviation: OAR, observed attack ratio: PAR, predicted attack ratio; Pred., predicted.
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Fig. 1. Comparison between observed and predicted

food consumption (mg live weight) for second-to-fifth
instar nymphs of P. maculiventris reared individually
on three different sized H. cunea larvae.
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Fig. 2. Comparison between observed and predicted
food consumption(mg live weight) for adult males of P.
maculiventris reared individually on three different sized
H. cunea larvae.
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Table 3.
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Summary of calculations used in predicting the functing response (Y’) per 10 day interval

(camulative) for adult P. maculiventris famales at three sizes of H. cunea larvae

Predator age Prey size Prey attacked
in days (wt. in  (amount of food OAR
(time exposed) mg) eaten in mg) Y/X
T X
20 153.3 7.7
10 40 207 5.2
50 213.6 4 3
20 294.5 14 7
20 40 422.3 10.5
50 411.8 8.2
20 418.2 20.9
30 40 596. 8 15
50 545.1 10.9
20 528.1 26.4
40 40 740.3 18.5

50 - —

Calculated
“Disc” equation PAR  Pred.
Y/X=—~ad¥Y+ Tta Y /X Y’ b a
FEMALE 7.286 145.72
Y’'/X=—.134Y+9.33 6.56 262.4 .014 .933
6.468 323.4
13.64 272.8
Y'/X=-—.0166Y-18.53 11.52 460.8 .018 .930
11 695 584.75
21. 08 421.6
Y'/X=—.0248Y+31.45 16.65 666 .024  1.048
17 93 896 5
28. 37 567. 4
Y/ X=-—.0295Y/43.65 22.11 884.4 .027 1.099
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Fig. 3. Comparison between observed and predicted

food consumption (mg live weight) for adult females
of P. maculiventris reared individually on three diffcrent
sized H. cunea larvae.
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Table 4. The correlation ccefficients and slopes of
regression lines between the observed and predicted

values
stage r slope of regression lines
Nymph 0.91 0.9
Male 0.82 1.04
P emal(’ 0.80 1.24
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