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Stored supers of honey or extracted comb are 
susceptible to damage by Small Hive Beetle (SHB), 
Aethina tumida Murray (Coleoptera: Nitidulidae). 
Feeding and subsequent fouling by larvae can spoil 
honey and destroy wax comb (Elzen et al. 1999). Bee 
keepers are familiar with the use of aluminium 
phosphide tablets to rid stored comb of wax moth 
(Galleria mellionella L. Lepidoptera: Pyralidae). Here 
we describe the effectiveness of this treatment against 
all life-stages of the SHB. In accordance with label 
directions, fumigation was conducted during times 
when ambient temperature exceeded 15oC. 
  
Sealed boxes 
Three stacks, each of five boxes of comb were 
artificially infested with laboratory reared SHB (30 
adults, 30 near full size larvae and 30 young larvae), 
prior to phosphine treatment. A single aluminium 
phosphide tablet (Fumitoxin® Nufarm Ltd.) was placed 
on a paper plate on top of the uppermost frames of 
comb. The hive top was replaced and all joints sealed 
with plastic-coated cloth tape. A subsequent trial was 
conducted with stacks of boxes infested as above but 
also containing an unknown number of SHB eggs on 
larval medium (Haque and Levot 2005) contained 
within a 9 cm diameter plastic petri dish. Timing was 
such that eggs capable of hatching would do so during 
the fumigation period. After 7 days the boxes were  
inspected for live insects. No adult beetles or larvae 
survived. When eggs were present these failed to hatch 
and no neonate larvae survived (Table 1). Temperature 
exceeded 15oC at all times apart from a 1 h interval 2 h 
prior to opening the boxes (14.5-50 oC). 
 
Open boxes in a shipping container 
Three open stacks of boxes of comb infested as above 
were placed into a shipping container (6 x 2.4 x 2.4 m). 
Aluminium phosphide tablets were placed on paper 
plates inside the container at the rate prescribed for 
bulk storage (3 tablets 2 m-3; 52 tablets) and the 
container was sealed shut. After 7 days the boxes were 
inspected as above. No adult beetles or larvae survived 
(Table 1).  

Controls 
Due to the unacceptable risk to local apiaries if beetles 
or larvae escaped from untreated bee boxes, no true 
controls could be included. Instead, for each trial a 
single box of comb was artificially infested as above, 
sealed with tape and held in the insectary. These 
controls demonstrated the viability of eggs and 
suitability of the comb as food for larvae. Temperature 
varied between 28 and 31oC. The boxes were inspected 
after 7 days. Many of the eggs laid, or deliberately 
placed inside the control box developed into young 
larvae and similarly, many of the young larvae 
developed into larger larvae. Consequently the number 
of larvae recovered from the control boxes was much 
greater than the number with which the box was 
originally infested. 
 
Discussion 
Fumigation with aluminium phosphide tablets was 
completely effective in disinfesting boxes of stored 
comb of all life-stages of the Small Hive Beetle 
irrespective of whether stacks of boxes were sealed 
with tape and treated with a single aluminium 
phosphide tablet or, left open and fumigated inside a 
sealed shipping container. Many dead beetle eggs were 
observed in the petri dishes containing the oviposition 
medium that were placed inside the fumigated boxes. 
These eggs had apparently succumbed to the phosphine 
gas. Due to its protracted egg stage, wax moth eggs 
may not hatch during a 7 day fumigation period, 
however Small Hive Beetle eggs hatch in 1-2 days 
(Haque and Levot 2005) so even if they were tolerant 
to phosphine they would hatch and die as larvae during 
the fumigation interval. Phosphine fumigation has no 
residual activity against insects so fumigated boxes are 
susceptible to reinfestation unless protected inside 
airtight storage. This was evident in our trial by the 
presence of live ants, an early instar Carpophilus larva 
and some minute adult beetles found in the dish of food 
in one of the fumigated boxes at inspection. These 
insects could not have survived the fumigation 
treatment but must have invaded the boxes through tiny 
cracks after the phosphine had broken down. 
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Treatment1 Trial 
Run2 

Life-stage No. live Small Hive Beetles (pre-treatment) No. live Small Hive 
Beetles recovered 

post-treatment 

Control 1 Adults  30 30 

  Larvae 30 large and an unknown no. of small larvae 87 

Stack A 1 Adults 30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Stack B 1 Adults  30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Stack C 1 Adults  30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Control 2 Adults 37 33 

  Larvae + eggs 30 large + an unknown no. of small larvae and eggs 512 

Stack D 2 Adult  30 0 

  Larvae + eggs 30 large + an unknown no. of small larvae and eggs 0 

Stack E 2 Adults 30 0 

  Larvae + eggs 30 large + an unknown no. of small larvae and eggs 0 

Stack F 2 Adults 30 0 

  Larvae + eggs 30 large + an unknown no. of small larvae and eggs 0 

Control 3 Adults  30 30 

  Larvae 30 large and an unknown no. of small larvae 87 

Stack G 3 Adults 30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Stack H 3 Adults  30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Stack I 3 Adults  30 0 

  Larvae 30 large and an unknown no. of small larvae 0 

Table 1. Effect of phosphine fumigation on survival of all life-stages of the Small Hive Beetle. 

1. Stacks A, B, C, D, E and F were fumigated individually and sealed with tape. Stacks G, H and I were left open and fumigated inside a 
sealed shipping container. 
2. There were three trial runs. In Runs 1 and 3 only adults and larvae were fumigated. In Run 2 adults, larvae and eggs were treated.  
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