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Abstract: In order to investigate the inheritance of nacre colors and provide a theoretical direction for the
shell nacre color breeding, four mating combinations of Hyriopsis cumingii inclouding white & x white @,
white & x purple @, purple & x white Qand purple & x purple @ were established by diallel crossing of white
and purple selected strains. And then the number of offspring whose nacre color separation occurred was

counted and analysed by Chi-square test. The results showed that the nacre color of white inbred offspring
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was all white, and color separation was not observed (Table 1); The hybrid offspring either showed all purple

nacre color, or showed color separation, with the segregation of purple and white individuals at a ratio of 1 :

1 (Table 2, 3). The purple inbred offsprings either showed all purple nacre color, or showed color separation,

with the ratio of purple and white segregating individuals at 3 : 1 (Table 4). It is indicated that shell nacre

color of H. cumingii which can be inherited stably is controlled by genes, and it belongs to qualitative trait.

The purple nacre color trait is dominant over white nacre color, and there is no maternal inheritance of two

kinds of color traits. The white individual is recessive homozygote, whose purified breeding is more easily,

while the purple individual may be homogeneous or heterogeneous, whose purified breeding is relatively

difficult.
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Fig. 1 The nacre color of purple strain (a) and white strain (b)
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Fig. 2 The comparison of nacre color: purple (a), half purple (b) and white (c)
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Table 1 The nacre color separation of white & x<white Q

. o TG BRI RAE (SO e B
Parzﬁg_ﬁoup Samplegséize Color type and amount of offspring Segregatio:ozztrio of nacre
A48 Purple 2280 Half purple [ tf, White
21 1 Group 1 200 0 0 200 0:1
2l 2 Group 2 200 0 0 200 0:1
21 3 Group 3 200 0 0 200 0:1
2l 4 Group 4 200 0 0 200 0:1
2 5 Group 5 200 0 0 200 0:1
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Table 2 The nacre color separation of white & <purple ¢ and Chi-square significance level
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FATA BeAE Color type and amount of offspring % IE.IE/J\[ 5 A P (i

Parallel - Segregation ratio of ~ Expected 2

Sample size Sssta . Value of y Value of P
group 460 Purple - F16, White nacre color proportion
- Half purple

41 1Group 1 200 72 35 93 107 : 93 1:1 0.980 0.322
41 2 Group 2 200 75 23 102 98 : 102 1:1 0.080 0.777
41 3 Group 3 200 47 52 101 99 : 101 1:1 0.020 0.888
41l 4 Group 4 200 45 155 0 200:0 1:0 NA NA
28 5 Group 5 200 61 139 0 200:0 1:0 NA NA

NA FRANTEH . NA means not applicable.
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Table 3 The nacre color separation of purple & xwhite @ and chi-square significance level
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Parallel . Segregation ratio of  Expected 2

Sample size S . Value of y Value of P
group 4865 Purple = 165, White nacre color proportion
- Half purple

21 1 Group 1 200 98 84 18 182 : 18 1:0 NA NA
21 2 Group 2 200 68 33 99 101 : 99 1:1 0.020 0.888
2/ 3 Group 3 200 143 46 11 189 1 11 1:0 NA NA
2l 4 Group 4 200 28 75 97 103 : 97 1:1 0.180 0.671
21 5 Group 5 200 56 57 87 113 : 87 1:1 3.380 0.066

NA F/RANEH] . NA means not applicable.
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Table 4 The nacre color separation of purple & xpurple @ and Chi-square significance level
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P;rrglljlgl Sample size sk ) Segrr?g?rtéogozztrlo of pErz)(Sg(r:tti% dn Value of Value of P
840 Purple Half/p\urple 4, White
41 1 Group 1 200 163 29 8 1928 1:0 NA NA
41 2 Group 2 200 44 117 39 161 : 39 3:1 3.227 0.072
41 3 Group 3 200 113 45 42 158 : 42 3:1 1.707 0.191
41 4 Group 4 200 98 98 4 195:5 1:0 NA NA
41 5 Group 5 200 166 34 0 200:0 1:0 NA NA

NA &R AEH . NAmeans not applicable.
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