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Salt solutions can be used to achieve various levels of relative humidity and
are temperature dependent (Winston and Bates, 1960). Conversely, relative
humidity attained by the use of glycerol solutions are relatively independent of
temperature (Forney and Brandl, 1992). Glycerol solutions provide a reliable
and inexpensive method of managing relative humidity within environmental
chambers. The amount of the glycerol and water needed to achieve the desired
relative humidity level is shown in table-1.

Native to South Korea, Japan, and eastern China, Halyomorpha halys was first
introduced into the United States in 1996 in Allentown, Pennsylvania (Nielsen
and Hamilton, 2009; Hoebeke and Carter, 2003). Since then, H. halys has been
detected in many U.S. states of the U.S. Currently, Florida has recorded 36
interceptions but established populations have not been detected (Halbert,
personal communication 2016). Relative humidity is one of the factors that may
affect new pest establishment. Humidity may have a positive (or negative)
impact on the growth and development of H. halys. Hirose et al.(2006) reported
that relative humidity greatly affects emergence of nymphs and survivorship up
to the second instar in Nezara viridula (L.). However, life history traits of
Lyctocoris campestris F. are influenced solely by temperature and relative
humidity has no role to play on those traits (Parajulee et al. 1995). This makes
the research more interesting as different life stage of H. halys may or may not
be influenced by the different levels of relative humidity, which is a critical
component in the establishment an invasive species into a new environment.

Maintaining the different level of RH
• The accuracy of the glycerol solutions was assessed (Fig-1).
• Aquarium pumps were used to pump air into the solution and the 

humidified air was generated (Fig-2 and 3).
Rearing
• H. Halys was reared in quarantine facility at the Department of 

Entomology and Nematology of University of Florida. (Fig 4 and 5).
• Carrot, green beans, peanuts and corn were the food for H. halys.
• (Temp. 75-80oF, RH 55-60% and L:D 16:8). 
Whole clutch of eggs
• 8 replications.
• Use of whole clutch of eggs in each chamber.
Divided Clutch of eggs
• Carefully divide whole clutch into five sections.
• Assess potential error in first replicate by using a divided clutch.
• 5 replications.
55%- Control treatment

Higher humidity can be conducive for the hatching of eggs but survival of
hatched nymphs is not favored. The extreme high humidity that occurs in
Florida could be a barrier to development of H. halys. Additional tests on
nymphs and adults of H. halys will help to complete our understanding of
effects of humidity in life cycle of H. halys. Also, this laboratory focused
model can be used for the assessment of other potentially invasive species,
including pentatomids.

Objectives
Evaluation of effects of relative humidity (15%, 35%, 55%, 75% and 90 %) on
• Hatching of eggs,
• Survival of hatched nymphs and
• Completion of life cycle from second instar nymph to adult.

Whole clutch- Egg hatching and survival of hatched nymphs were
significantly different across humidity levels (F = 104.5; df = 4, 28; P<0.01)
for egg hatching and (F = 33.12; df = 4, 28; P<0.01) for survival of hatched
nymphs. Egg hatching at 55, 75 and 90 % relative humidity level was
recorded to be higher than 15 and 35. However, survival of hatched nymphs
was highest at 55% (control) (Fig- 6).
Divided clutch- Humidity was the main source of variation for egg hatching
and survival of hatched nymphs (F = 9.09; df = 4, 28; P<0.01) for egg
hatching and (F = 4.35; df = 4, 28; P<0.01) for survival of hatched nymphs.
Hatching of eggs was found to be higher at 55, 75 and 90 % humidity level
but at 15%, hatching percentage was low. Survival % of hatched nymphs
was same at 35, 75 and 90% humidity level (Fig-7).
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Table 1- Amount of water and glycerol needed to achieve five levels of relative humidity. Calculations are 
based on different formulae given by Forney and Brandl (1992).

Fig 1- Relationship between targeted or desired RH and achieved RH with standard error. Measurement of RH 
taken by HOBO® temp/RH logger. 

Results

Fig 6- Egg hatching % and survival % of hatched nymphs under 15, 35, 55, 75 and 90% RH with standard
error. Whole clutch of egg was used for this experiment (n=8). Means with same letter for hatching and
survivability are not significantly different across humidity levels.

Fig 7- Egg hatching % and survival % of hatched nymphs under 15, 35, 55, 75 and 90% RH with standard
error. A single clutch of eggs was divided into five approximately equal pieces for this experiment (n=5).
Means with same letter for hatching and survivability are not significantly different across humidity levels.

Figure 2 and 3- Experiment design for the egg hatching and survival test.

Fig 4- Rearing of H. halys.                                                        Fig 5- Quarantine facility.
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