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Rearing in Growth Chambers: 

Pupal Development

ÅSoil Temperature :

ïbetween 18 and 35ÁC (Lundie, 1940; Schmolke, 1974; Neumann et al, 

2001; Mürrle and Neumann, 2005 and De Guzman and Frakes, 2007)

ïunder 10ÁC : no development (Pettis, pers. comm.)

ïQuebec : Soil TÁbetween 10 and 18ÁC 

(Spring and Autumn)

ÅSoil Moisture : 

ï«wet (~11% water by weight)» and «dry» (Ellis et al, 2004)

Mains factorsthat influence 
pupaldevelopment

(De Guzman and Frakes, 2007; Ellis et al, 2004)



Objectives

ÅDetermine the influence of cold soil

temperature and soil moisture on the 

development duration, survival rate and 

sex ratio of SHB pupae in growth

chambers

ÅBetter understand the SHB phenology in 

Southern Quebec (temperate climate)



Materials and Methods

Pupal Developement in Growth Chambers

Å3rd instar (wandering larvae)

ÅPotting soil

ïPasteurized (60ÁC for 1h), oven-dried (40ÁC 

for 48h) and moisturized with distilled H2O

ïWater content (cm3/cm3): 0.05, 0.15 and 0.25 
(representative conditions of Southern Qc soils)

ïTÁ: 8, 10, 12, 14, 16 and 18 ÁC



Materials and Methods

Pupal Developement in Growth Chambers

ÅGeneral incomplete randomized block
ïMain plots: temperature

ïSub-plots : soil moisture

Source df

Block 5

Temperature (T) 5

Error a) 7

Water content (W) 2

T x W 10

Error b) 78

Total 107

ANOVA
Block

Growth chamber T°

I II III

I (March 2011) 8 10 14

II (April 2011) 10 12 16

III (May 2011) 12 14 18

IV (June2011) 14 16 8

V (July 2011) 16 18 10

VI (August2011) 18 8 12



Materials and Methods

Pupal Developement in Growth Chambers

Plastic container 

with ~ 2 L of soil

- 2 reps/water content

Probes

- TÁ

- Water content

- 0L:24D

- 3 reps / TÁ

100 3rd instar larvae
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Materials and Methods

Pupal Developement in Growth Chambers



Materials and Methods

Pupal Developement in Growth Chambers

ÅDaily observations

ÅDependant variables:

ïSurvival rate

ïDevelopment duration

(3rd instar-adult emergence)

ïSex ratio
University of Florida



Expected Results and Conclusions

ÅNo development under 10ÁC

ÅBest development at 18ÁC and 0,25 

cm3/cm3

ÅNo change in sex ratio with TÁor moisture

ÅPotential losses of honey crop

ÅClimate change
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