Flour beetles (Genus: Tribolium)
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Tribolium audax American black flour beetle _

Tribolium castaneum Rust red flour beetle, Red flour beetle 77
Tribolium confusurm Confused flour beetle i
‘}rlboI;L;r:nmdestructor Falsgbl‘ack flour b_eeit,l‘e_.. B SR
:l“nboitum madens Black f_IOL.‘r.. peetle e e
| Feedingstrategy | secondary pest (primary pest?) S T T,
""cOEnZEJ.Le{anaEked T Eried material of animal and plant origin, but especially cereal

grain and products e S
#Blsut—l:lbuhog_ S | "T éonfusum and T. castaneum worldwide, others have restricted
- distributions ) SERE L
L_Egc;;uornic importance T. confusum and T. castaneum high, others variable R
M Eggs s ks laid amongst commoq‘iityw Shtslch
m‘L—;r‘vae elateriform, mobile, live amongst commaodity -

Adults long lived, feed on commodity, some speciies fly ‘

Introduction

The genus Tribolium consists of some 30 species. In nature they live under the bark of trees and in
animal nests where they feed on other insects and detritus of animal and plant origin. A number
of species are associated with stored products. Two of these, T. castaneum and T. confusum, are
amongst the most important pests of stored produce worldwide,
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Figure 170 Tribofium audax, adult, o
underside head, eye does not extend as
as latera| margin of maxillary fossa (Lm)
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Figure 174 Tribolium castaneurn, adult,
head from above, obvious brow over

&2, pits on surface in centre of thorax
small

e e e . e e e S 4 i

Figure 172 Tnbcium
castanelim, aduil, head side
view, showing diysion of eye,
oyg'two tacets wige at

m@ast point

Figure 175 Tnbolum castaneum,
adult, infestation
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h?aﬁ;z? Tribolium confusum, adult,
ativayy ef:;de- 9ap between eyes
Fadyay, o SEGMents of antennae

* 98t wider towards tip,
U ey - VeeN front legs shaped like

Figure 178 Tnbolium destructor,

adult
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Figure 173 Trbolum castaneum,
adult, head undersida, gap batweaen
oves relatively namow, obvious three
segmentad antannal club, process
between front legs shaped ke axe
head

Figure 176 Thbolium castaneum,
larva

Figure 179 Trnbolum destructor,
adult, underside, showing
somawhat pointed end ot final
antennal segment
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% From above, i’:}:ﬁl}‘ Apm';v;‘mms neet gm;d run inte cach other between eves {Figure mg}j
- When viewad from underneath, eve does not extend as far as lateral angle of maxillary |
e (Figure 170N dength 2843 mm ..ol T adar (Figure 168)

From abowe, punciures do not meet or run into each other between eves (Figure 184).
When viewad from underneath, eye extends as far as lateral angle of maxillary fossa |
- (Figure 182) body length 385 mm ...oooiiiiii e, . T madens (Figure 181}

Life cycle
Deza provided is for T cashanenm. Eggs are laid at random amongst the commodity. They are

eicky and soon became coatad with tiour or other particles. Females may lay up to 1000 eggs
Ny W, W b = * s .o

over most of their lifetime. Larvae are elateriform and are active and move through the food
{Figure 170k They fead on the commodity and on other insects that are small enough to subdue.
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sonibalism amongst larvae and ddults is common. Full grawn larvae of T. castaneun: are about
:‘;W@ long. Pupae are naked and are also found amongst the food. Egg and pupal stages are
Wtively brief and more than 60% of development time is spent as larvae. Adﬁ!fif_m ¢ long lived,
w ixs\gtgv}h@c,}w‘?,under temperate conditions.
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Physical limits and optimum rate of rﬁuttip’lication

 Spacies il Conditions within | Shortest development | Maximum

; | which breeding takes | period, with optimum maonthly rate
b 5 place 7 conditions | ofincrease

. Tnholum castaneum f 22-40°C, rh. > 1% 20 days at 35-37.5°C, 70

| SR | >70%ch. bone 4 |
| Tbobum confusum 18-37.5°C, th.> 1% | 25daysat325°C, 60 °
P 70% rh. : ‘
_TRolumcestuctor | Max80°C,th.>10% | 44 daysat28°C, 75% rh.)

Jabaium magens 20-35°C,ch. > 10% | 35 days at35°C, 70% rh. |

S:“A“T optimal conditions, growth of T. castaneum and T. confusum populations are among the
S8 rapid achieved by insect pests of stored products. T. conflusum is able 1o breed under slightly
“_fjﬂer conditions than T, castanewm, which may explain why T. confusurt is more commonin -
, &Sﬁr&e regions. Both speciés are, however, remarkably tolerant of low humidity. Development
Tonods for athier species are longer. T. destriictor appears itolerant of temperatures higher than
-~ Which may account for this species being limited to areas with a cool climate. - i
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Important as pests of cereals and cereal products and are major pests of mills. T: Castaneyy,
occurs in both grain stores and mills, however, T, confusum is more often found inmills, T
T. destructor and T. madens are also pests of cereal grain and grain products and can he |
important in regions where they are found. For example in southern Canada, 7
as important a pest as T. castaneum and T, confusum.
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Type of damage and symptoms

Larvae and adult Tribolium spp. are general feeders and damage is not readily identifiahle 4
being specifically caused by this insect. Infestation can lead to persistent disagreeable adours i
the commodity due to secretion of benzoquinones from abdominal glands.

Ecology

Tribolium spp. have been long associated with stored products, as evidenced by the remains of
T. confusum found in a sealed jar in an Egyptian tomb of circa 2300 BC. Their size, wide food

range, long lifespan and ability to cope with very low humidities make Tribolium spp. highly
successful pests of stored produce.

Especially under tropical conditions, T. castaneum is a coloniser species which is frequentlythe
first pest to infest a stored commodity. It is also a ubiquitous pest of grain handling and

~ transportation systems and is frequently found by quarantine officials infesting residues in empty
shipping containers used in international trade.

Competition between T. confusum and T. castaneum is complex and not fully understood.
Mixed populations only appear to exist at low density and
species tends to dominate. One major difference between these species is their ability to
disperse. T. castaneum flies readily under warm conditions. In contrast, T. confustm does not
appear to fly so is much more reliant upon movement by human intervention. T. confusum ma¥

 therefore persist better in places such as mills, where long-term populations can develop in
machinery and residues whereas T. castaneun is a better coloniser S?ee:ies, Tribolitm spp. alse
readily prey on other insects. When present in large numbers they mav have .é‘.signiﬁmm effect:

on other pests and potential competitors.

as competition increases one or othe?
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elopment as storage pests. At one XU

A T confusum and T. castanierm and at the other extre'meir;es ie?ij t Zg;% :§ found in naturs

abitats I between are species that are either locally dis e T, audd®
- I destructor and T. madens, or specics which st iy
products such as Triboliun | flare only

 Different Tribolium species are at different stages of dev

istributed storage species such as T
occasionally associated with stored

’ brevicorne Triboli » ; iy SO
o : ‘ vicorne and Tribolium freemarii. It i Y over Hme s

- diti LA . Hum freemantii. It is possible that over i
,;9;_&?5'3: ﬂddltlon_ﬂi SPecies may become new or more dinasise i

serious storage pests.
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