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Study on reproductive isolation between Tribolium castaneum and T. confusum
SHEN JiaFei CHENG Chao MING Qing-dei” ( School of Life Sciences Jiangsu Normal University

Xuzhou 221116 Jiangsu Province China)

Abstract: The red flour beetles Tribolium castaneum ( Herbst) and the confused flour beetles T. confusum
(Jac. du Val.) are two closely related sympatric stored-grain pests. In this study to clarify the degree and
mechanism of reproductive isolation between them we made a comparison and analysis of behavioral
responses of males T. castaneum and T. confusum to conspecific and heterospecific females. The sperm
viability in heterospecific female was detected after interspecific copulation. In the laboratory T. castaneum
and T. confusum beetles were forced to hybridize in reciprocal crosses and the number and the proportion
of male and female in the F1 F2 and backcrosses hybrids were recorded. Results showed that responses of
males T. castaneum and T. confusum to conspecific females were higher than to heterospecific females

suggesting that sexual isolation between them was incomplete. The sperm in heterospecific females were live
after interspecific copulation and also the two species were able to hybridize and produce the reciprocal F1
hybrids suggesting that mechanical isolation and gametic isolation were both incomplete. The F1 hybrids
were able to cross and produce F2 hybrids and backcrosses suggesting that hybrid sterility were not
present. However some combinations produced fewer backcrosses and F2 hybrids with a skewed sex ratio.

The few offspring and skewed sex ratio might be due to the inviability of some F2 hybrids and backcrosses

and hybrid inviability and hybrid breakdown existed to a certain extent. All in all studies on the
mechanism of reproductive isolation between T. castaneum and T. confusum help to improve the

understanding of their evolutionary relationships.
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Fig. 1 The copulation behavior of Tribolium castaneum
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Fig. 2 Hybridization scheme of Tribolium castaneum ( CS)

and T. confusum ( CF) ( male x female)
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Table 1 No-choice behavioral responses percentage of males Tribolium castaneum ( CS) and T. confusum ( CF)

to conspecific and heterospecific virgin female

() (%) (%) (%)
Behavioral response of male to female N Contact Mount Copulation
CS to CS 45 100 a 49 a 44 a
CS to CF 45 100 a 9b 7b
CF to CF 45 100 a 53 a 45 a
CF to CS 45 100 a 20 b 13 b

(P<0.01) . Note:

statistically significant ( P <0.01) .

Data followed by different letters in the same column are
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Table 2 Male mate choice responses percentage of Tribolium castaneum ( CS) and T. confusum
( CF) to intraspecific and interspecific virgin females
Intraspecies and interspecies
( )
o [
Behavioral response of male to females N (%) (%) (%)
Contact Mount Copulation
CS to CS and CF 45 100 a 100 a 36 a 4b 32 a 3b
CF to CS and CF 45 100 a 100 a 31 a 8 b 29 a 5b
(P <0.01) . Note: Data followed by different letters in the same line
or column are statistically significant ( P <0.01) .
2.2 2.3
F1.
F2 ( 3) .
( 3) Fl
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F2 °
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3
Fig. 3 Sperm viability of Tribolium castaneum ( 4)
measured by fluorescent staining
3
Table 3 Hybridization results of Tribolium castaneum ( CS) and T. confusum ( CF)
( x ) C 7)) C 7)) ) b
Types of hybrids Crosses ( male X female) Number of hybrids ( female/male) Sex ratio ( female/male) %
F1 CS x CF 218/253 0. 86 1. 304 0.254
F1 CF xCS 183/182 1.01 0. 001 0.970
F2 CSCF x CSCF 80/49 1.63 3.79% 0. 041
F2 CFCS x CFCS 65/70 0.93 0.093 0. 760
Backcross CSCF x CS 120/115 1.04 0. 053 0.817
Backecross CS x CSCF 127/132 0.96 0. 048 0. 826
Backeross CSCF x CF 92/78 1.18 0.577 0. 447
Backcross CF x CSCF 98/92 1. 07 0.095 0.758
Backcross CFCS x CS 202/207 0.98 0.031 0. 861
Backcross CS x CFCS 101/90 1.12 0.318 0.573
Backcross CFCS x CF 46 /45 1.02 0. 006 0.941
Backcross CF x CFCS 45/40 1.13 0. 148 0. 700

2, Note: The interspecific crosses are shown in Fig. 2.
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4 2009) . Drosophila melanogaster D.
Table 4 Mechanism of reproductive isolation between simulans D. melanogaster

Tribolium castaneum and T. confusum D. simulans

( Sakai and Ishida 2001) ,

o . Whether it exists or
Types of reproductive isolation )
not and its degree

Habitat isolation
Temporal isolation
Sexual isolation
Mechanical isolation " .
Gametic isolation
Hybrid inviability ( Mutanen et al. 2006) .
Hybrid sterility

Hybrid breakdown F1

( Sawamura

and Tomaru 2002) , F1
> > : o Sweigart (2010)
> > Drosophila wvirilis D. americana
° D. americana
D. wirilis
( 2002) F1
° F1 F2

[

Autographa gamma

Cornutiplusia circumflexa .
( Mazor and
Dunkelblum 2005) . Ostrinia nubilalis
E Z E Z

( Bethenod et al. .
2005) - Altica ( Wang and Dong 2001) .
fragariae  A. wviridicyanea F1 F2 6

( Xue et al. 2009) . F2 4

Trigonoscelis gigas  T. sublaevicollis 2

( Zotov
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( Zhao et al. 2005) .
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