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Abstract
We are developing modules incorporating the Cabbage White Butterfly (Pieris rapae) for use in undergraduate biology laboratory courses. P. rapae has co-evolved In S
both feeding and egg-laying preferences for plants from the family Brassiacea. We are testing it for use as a teaching system to build lab modules that can incorporate Example Of a StUdent M 11 Report
the entire life cycle of both the cabbage white butterfly and/or their brassica hosts. This system is flexible enough for students to develop their own testable hypotheses
and experiments incorporating large sample size. Student will analyze, discuss, and present their resulting data and conclusions in a scientific paper or other suitable
format such as the mini-report contained within our poster. Results of our lab trials using two behavioral modules and a pilot lab on larval feeding preference (General Which vegetables and in what quantities will Pieris rapae larvae consume, when isolated

: : : - . with Brassica and non-Brassica plant leaf samples?
Biology II, Summer 2011) were well received and showed the relative ease of use and utility of the Brassica-Butterfly system. Chuen. J, Mahon. B., Lab Section A: 4/14/12

- Introduction The entire genus of Brassica butterfly,
Introduction Pieris, have co-evolutionarily developed an exclusive

The Cabbage White Butterfly (Fig. 1) was evaluated as a model organism for S relationship to feed and depend on Brassica plants.

- T : - 4 T Pieris rapae are nontoxic but as caterpillars have
college_ level biology _Iabs (it IS already l_Jsed In AP_bloIogy labs® ). P. rapae feed ’ effective camouflage with most brassica plants—red
exclusively on Brassicas? (Fig. 2) , which are all important food crops such as cabbage may be less appealing for safety reasons,

broccoli, cabbages, mustards, bok choy, etc.. P. rapae detect? the glucosinolates though can be acceptable as food if absolutely necessary
(Hovanitz and Chang, 1962). We thus hypothesize that

Brass|ca BUtterﬂy - "\’ .- =y~ (“mUStard Oil,,) found In BfﬂSSlcaS WhICh are absent In non'BraSSICa plants. quse % 7 green Cabbage should be preferred over red Cabbage
Pieris rapae /Ny Interactions can be the basis of a variety of student inquiries into co-evolution, | and,h reg or green lettuces (non-Brassicas) by P. rapae.
LY o e - - - 1 : g TR Methods
behavior, and other biological phenomena. Instructors can utilize the Brassica- : M T 3 We provided two cabbage varieties (Brassicas)—green
Butterfly system allowing students to investigate their own hypotheses, design v_' A and red cabbage— and two organic lettuce varieties (non-

' i i SRR o R T e Brassicas) as 20 disks each arranged in petri dishes as in
controlled experiments, analyze data, and present their data in any of several 7B o, T L Figure A for 24 individual caterpillar trials. After 24 hours,

formats. We specifically experimented with two modules: larval feeding preference | : disks were assessed for herbivory, and then averages

(Fig. 3 and 4) and eqq laying preferences of female butterflies (Fig. 5 and 6). U AR and standard deviations were calculated for each variety.
) 'S -.7", (Chuen and Mahon, in prep). Figre A. Expenmental set up for feeding preference

. Results
Average Number of Leaf Disks vs. The average number of disks

Consumed by Pieris rapae larvae eaten by all 21caterpillars (3
18.6 did not participate) was much
J higher for the green cabbage
T (18.57 +2.22), than the red
cabbage (9.71 +7.36), green
lettuce (0), and red lettuce (0)
(Figure B).
Conclusions
Although  not  significantly
different, Pieris rapae
caterpillars appear to prefer to
eat green cabbage more than
red cabbage, and did not eat
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Caring for Larvae
Butterfly eggs from Carolina Biological Supply were placed on radish sprouts for
hatching larvae to eat. As larvae matured, they were fed Brussels sprouts (Fig. 2).
Caring for Butterflies
Butterflies were fed 20% honey nectar and kept in a Plant-Light Box available
from Carolina Biological. Females laid eggs on provided Brussels sprouts which
were used to raise the next generation.
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Caterpillar Feeding Module
Students were given a choice of different types of vegetables (including roots,
leaves, and stems of Brassica and non-Brassica) and these plants were of many R il . . .| red nor green leaf lettuces. In
different colors and textures. They could be placed in petri-plate “feeding arenas” e Green Canbage Red Cobhage Sreen Lettuce  RedLettuce e o e
for students to test their rationale-based hypotheses dealing with feeding behavior . o T e P AR Figure B: The average size of the caterpillars was 2.0 cm + completely abstained from

"8 : - eating when only lettuce was
and preferences. Please see the mini-report to the right for an example of our trial provided to them for 24 hours. Our data is in agreement with what has been previously

feeding preference experiment. _.; = observed by Hovanitz and Chang (1962) that larvae may starve rather than eat an
_ s 7 T Y unacceptable, non-host plant. Our experiment failed to distinguish a significant difference
Butterfly qu-|a¥| ng Module v N iy betwleenfreld and gree||1 cablllaage cofnsumptron; future ﬂirectri]on meg)y tée to have acliarger sample
: : R I : t terial t t t t trated.
We tested two versions of a module based on butterfly egg laying preferences. : torature Gited e”a_o_a OYV_pre SIS (_)r On(_e o _eo_er O_e STOTSTAE |
Females butterflies were left in enclosures with Brassica and non-Brassica Ay C““e”_’ J-;g%gfggﬂﬁgp;?Vv;;g'gﬁgggﬁ;gr;;gr;gf;uot;;vigg;g;ng;gt;rggt;;gavg;gg;ﬁ;g;ﬂ Hse as feseafch_ a_”d teaching
ovipositrons (as suggested by Wisconsin FastPlants®, Fig. 5 and 6.) for 48 hours, & e eseatch on the Lepidoptera 1ot ser. 1 (1962): 21.47. Lepidoptera Research Inattute Foundation. Lepidoptera Research
and provided honey-neCtal‘ Isolated mated females (Table 2 “A” and “B”) |ay eggs | Institute Foundation, 1962. Web. 16 Dec. 2011. http://lepidopteraresearchfoundation.ora/journals/01/PDF01/01-021.pdf
only on cabbages (green cabbage (Fig. 6) is more favored than red cabbage). In a =
colony, they also lay some eggs on lettuces. Crowding and aggressive behavior

are possible explanations for this observation. We are continuing to investigate = |
experimental design for this module. . Acknowledgments
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Conclusion: Future Directions: We plan to submit a

The Brassica-Butterfly system is flexible for diverse experimental designs and paper for publication to The American
hypothesis testing. Students were curious for further scientific inquiry using this R Biology Teacher based on these modules
. system. Students’ interest was apparent in better quality work relative to their non-
Figure 6. Brassica-Butterfly related group experiment mini-reports.

A Chrysalis

For further information...
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