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Interspecific Hybridization between Matsumuraeses phaseoljand

M. falcana(Lepidoptera: Tortricidae) and Postzygotic Reproductive Isolation
Jin Kyo Jung, Chang-Gyu Park’, Jung-Kyung Moon?, Eun Young Kim, Jum Rae Cho’ and Bo Yoon Seo**

Crop Cultivation and Environment Research Division, National Institute of Crop Science, Suwon 16616, Korea
'Korea National College of Agriculture and Fisheries, Jeonju 54874, Korea
?Planning and Coordination Division, National Institute of Agricultural Sciences, Wanju 55365, Korea
*Crop Protection Division, National Institute of Agricultural Sciences, Wanju 55365, Korea

ABSTRACT: Artificial interspecific matings between Matsumuraeses phaseoli and M. falcana (Lepidoptera: Tortricidae) were conducted
to know the possibility of hybridization of the two sympatric species. Reciprocal crossings successfully produced F1 hybrids. Most of
F2 crosses yielded progenies except all mating trials with females of F1 hybrid obtained from M. phaseoli female. Inbreedings of the F2
hybrids produced F3 progenies. In backcrossings between F1 hybrids and parent lines, all the two mating trials with females of F1 hybrid
obtained from M. phaseoli females did not produce any progeny, while other 6 backcrosses produced the next generations. Inbreedings
of the backcross lines also produced subsequent progenies. These results indicated that F1 females produced from hybridization between
M. phaseoli females and M. falcana males were sterile. Conclusively, it suggested that a partial reproductive isolation at a postzygotic stage
can occur between the two sympatric species
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A. Interspecific-crossing
P (M. phaseoli) F (M. falcana)
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Fig. 1. Interspecific-crossing (A) and backcrossing (B) between
Matsumuraeses phaseoliand M. falcana.
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Table 1. F1 offspring production in intra- and inter-specific breedings between Matsumuraeses phaseoli(P) and M. falcana (F)

Intra-specific and inter-specific breeding pairs between parents

Characteristics
P(PRxPJ) HP@xFJ) CFR@xPJ) F(F@xF3)
Trial pair No. for parent mating 30 12 19 30
Mating rate (%) 73.3 58.3 68.4 63.3
Pre-oviposition period (day) 45+1.7b 5.6+1.6ab 76+29a 46+1.6b
Oviposition period (day)® 102+52a 9.3+29ab 49+3.7b 83+4.4ab
Fecundity/female* 261+ 157 a 260+95a 88+78b 157 + 83 ab
F1 egg period (day)° 36+04b 4.1+0.2ab 46+0.7a 44+06a
F1 egg mortality (%) 15.8+17.5a 152+4.7a 183+225a 16.7+142a
F1 larval period (day)® 16.5+13¢ 17.0+ 1.7 be 174+2.1b 182+2.7a
(n=91) (n=393) (n=312) (n=48)
F1 pupal period (day)" 99+0.7c¢ 10.5£09b 104+£09b 10.8+1.3a
(n=289) (n=377) (n=280) (n=46)
F1 pupal mortality (%)’ 2.2 4.1 10.3 4.2
F1 sex ratio (female : male) 0.93:1 (43 :46) 0.68 : 1 (152:225) 0.91:1 (133 : 146) 0.92:1 (22 :24)
X? value of sex ratio (P) 0.101 (0.8323) 14.135 (0.0002) 0.606 (0.4726) 0.087 (0.8830)

2X?=1.90 (P=0.5920); °F3,5; = 8.06 (P 0.0001); “F3,57 = 3.95 (P=0.0126); *F357 = 7.44 (P= 0.0003); °F3,45 = 3.60 (P= 0.0205); F3.45 = 0.06 (P
=0.9791); 9F 3840 = 11.01 (P< 0.0001); " F3785 = 12.88 (P< 0.0001); ' X* = 7.16 (P= 0.0670).

Table 2. F2 offspring production in intra- and inter-colony breedings using F1 hybrids of M. phaseoliand M. falcana

Crossing pairs between F1 colonies

Characteristics
HH (H@ x HS) HC (H®x CS) CH(C?xHS) CC(CRxCA)

Trial pair No. for F1 mating 38 28 32 37
Adult longevity (day)® 153£6.7b 157£59b 213+63a 23.0+8.0a
Mating rate (%) (No. of mated pair)" 2.6 (1) 10.7 (3) 75.0 (24) 86.5 (32)
F2 pupa No. per F1 mated pair® 0.0 6.7 24.7 27.0
F2 pupal mortality (%)* - 10.0 8.6 11.2
F2 sex ratio (female : male) - 17:1 0.79:1 0.92:1
Total number of F2 adults (female : male) 0 18(17:1) 541 (238 :303) 767 (368 : 399)

X? value of sex ratio (P) 14.22 (0.0001) 7.81 (0.0059) 1.25 (0.2787)

F3264 = 22.41 (P< 0.0001); X2 = 127.91 (P<0.0001); “X* = 36.39 (P<0.0001); °X* = 0.34 (P = 0.8433)
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Table 3. F3 offspring production in intra-colony breedings using F2 hybrids between Matsumuraeses phaseoliand M. falcana

Inbreeding between F2 colonies

Characteristics

CH x CH CCxCC
Trial pair No. for F2 mating 10 10
Mating rate (%)* 10.0 40.0

2% =18.00 (P< 0.0001)

Table 4. BCF1 offspring production in backcrossings between hybrids of Matsumuraeses phaseoliand M. falcana and their parents

Mating colony for backcrossing

Characteristics HP HF PH FH PC CP CF FC
(HRxPJ) (HR*FQ) (PRxHJ) (FRxHQJ) (PRxCJT) (CR*xP3) (CxFJ) (FRxCA)
Trial pair No. for backcrossing 15 15 15 15 15 15 15 15

Mating rate (%) (No. of mated pair)® 0.0 (0) 00(0) 86.7(13) 733(11) 933(14) 86.7(13) 80.0(12)  60.0(9)
34.1427.6 12.1+£10.1 41.6+21.5 42.2+29.0 19.2+14.3 23.9+18.0

: b
BCF1 pupa No. per mated pair ab b a a ab ab
BCF1 sex ratio (female : male) 1.02:1 093:1 094:1 093:1 0.81:1 1.09:1
Total number of adults (female : male) (224 :219) (64:69) (282:300) (264:284) (103:127) (112:103)
0.06 0.19 0.56 0.73 2.50 0.38
2 . . . . B
X value of sex ratio (P) (0.8493)  (0.7289)  (0.4810)  (0.4170)  (0.1292)  (0.5854)

2X?=171.9 (P< 0.0001); s 6 = 3.91 (P= 0.0036)

Table 5. BCF2 offspring production in intra-colony breedings using BCF1 colonies

BCF1 inbreeding colony

Characteristics
PH x PH FH x FH PC x PC CP x CP CF x CF FC x FC
Trial pair No. for BCF1 inbreeding 13 10 13 12 11 9
Mating rate (%) (No. of mated pair)® 53.8(7) 70.0 (7) 38.5(5) 66.7 (8) 54.5 (6) 100.0 (9)

2X?=34.17 (P< 0.0001)
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