Effects of Ambient Temperature on Monarch Larval Immunity
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Fig. 7: Mean (£ SE) PO activity across monarch

Fig. 6: Mean (= SE) OE spore load across
lineages differing in genetic background.

temperatures. *Data pending for 23°

Materials and Methods incubator,

- Neither PO or hemocyte concentration were affected by larval body size at bleeding.
- Development time from hatch to pupation decreased with temperature.
- Mortality rates were equal across temperatures and among lineages.

e larvae were reared from captive adult monarchs and represented the
outcrossed F3 offspring of wild adults captured at the Central Mexico
overwintering sites in Feb 2013.

e At the 2" instar, 100 larvae were placed into incubators set at one of the four
daytime temperatures: 23°C, 26°C, 29°C, 32°C. Daylight hours were from 0600
to 2100, and nighttime temperature were 2°C below diurnal temperatures.

e 20 larvae per temperature treatment were uninfected, and 5 larvae per
temperature treatment were inoculated with 10 spores each of the protozoan
parasite, Ophryocystis elektroscirrha (OE).

* Larvae were reared singly in 32 oz. containers and fed cuttings of greenhouse-
raised swamp milkweed (Asclepias incarnata)

Conclusions

From our data, we conclude that:

* For monarch larvae, PO activity and the number of hemocytes are independent
measures of immune defense.

 Neither PO activity or hemocyte concentration changed significantly across
temperatures in the range we selected, although trends indicated that hemocyte
concentration was highest, and PO activity was lowest, at intermediate

temperatures.
\ Fig. 4: Larvae were weighed (L) and hemolymph was collected from a clipped front tubercule (R) * PO activity varied significantly among genetic lineages of monarchs.

* Atthe 5" instar, larvae were bled to obtain hemolymph for quantifying In the future, we would like to repeat the study with a larger sample size, and include a
hemocyte concentrations and for PO assays. wider range of temperature treatments.

* We used a Biotek EL-808 microplate reader to measure the maximum
absorbance at 490 nm and slope at linear phase of the melanization process ACknOWIEdgementS a nd REfe rences
over a period of 3 hrs. Hemocytes were counted with phase microscopy at
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 Forinfected larvae, qualitative spore load and quantitative spore counts were
recorded from adults to determine the severity of infection.

and funded by the National Science Foundation. Photos provided by the Altizer lab.
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