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Table 1 Nucleotide sequences of six random primers, number of amplified bands, and molecular weight (MW)

shown in the RAPD analysis in H. diversicolor

Primer Seq:'ﬁ?nceis of J;r:zlls Molecular weight (kb)
P3 GACCGCTTGT 9 1.0; 0.85; 0.8; 0.65; 0.59; 0.53; 0.4; 0.37; 0.26
P5 CAAACGTCGG 10 1.1, 0.93; 0.85; 0.8; 0.73; 0.68; 0.6; 0.31; 0.28; 0.2
P7 AGACGTCCAC 7 0.95; 0.81; 0.71; 0.6; 0.5; 0.45; 0.3
P8 TGTAGCTGGG 11 1.35; 1.2; 0.92; 0.8; 0.76; 0.64; 0.6; 0.5; 0.44; 0.35; 0.3
P9 AATGGCGCAG 11 1.3;1.1;0.9; 0.85; 0.7; 0.6; 0.55; 0.5; 0.4; 0.35; 0.3
P12 CCGCCTAGTC 13 1.1;0.92; 0.84; 0.72; 0.66; 0.58; 0.55; 0.51; 0.47; 0.4; 0.36; 0.28; 0.22
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DNA B -20 °C s -
Vg ~ B ETESHEH I E

HY DNA FRitE TG g S e - 1978 S
YI&HEERR DNA £, 1.0 pL ~ 2 pL primer (10
uM) ~ 0.5 uL dNTP (10 mM) ~ 1.0 pL MeCl,
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J&RAF - ¥ GENE TOOLS #fg /7 455 [ 1 b
7o fnA p3 9 PRIENTT - pS H 10k 7T/ 7
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(Fig. 1A) - EEE ARG Ll =53 2%
Wt HALPERTT A BB (Fig. 1B) - #iEhY
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#(na) /M 1.8033 + 0.4008 ~ 1.9508 + 0.2180 ;2 B e (Table 2) - Hib YC3 B9 TE L
Ml > AR A EHE A RIE S (ne) /M 1.5023 £ fl» ZEREHBEEHBERER » H na J& ne FEEE
0.3524 ~ 1.7397 + 0.2846 [ » ¥p4: JLFLIREEES 1.0000 + 0.0000 » ELHEEEFRARIIAS: -

Fig. 1 RAPD patterns using primer P3. Column lane M: 100 bp DNA ladder; (A) lanes 1-11 individuals from wild;
(B) lanes 1-11 individuals from domestic hatchery; (C) lanes 1-12 individuals from TC2 (wild crossed with
domestic). Arrows indicate the bands that were always found on small abalone from the eastern Taiwan.
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Table 2 POPGENE analysis of genetic variation of the H. diversicolor

Observed number Effective number

Shannon’s Total Percentage of

Pop. Sasrir;pe)le of alleles of alleles Gen?Licid;g)ezrsity Information Index polymorphic polymorphic
(na = sd) (ne =+ sd) (I +sd) loci (nL) loci (pL%)
TC1 34 1.8033+0.4008  1.5457+0.3521 0.3134+0.1803  0.4609+0.2519 49 80.33
TC2 40 1.8852+0.3214  1.6469+0.3423  0.3599+0.1638  0.5233+0.2210 54 88.52
YC1 37 1.8361+0.3733  1.5023+0.3524  0.2927+0.1830  0.4360+0.2522 51 83.61
YC2 37 1.8525+0.3576  1.5152+0.3795  0.2939+0.1898  0.4366+0.2570 52 85.25
YC3 31 1.0000+0.0000  1.0000+0.0000  0.0000+0.0000  0.0000+0.0000 0 0.00
HW 1 30 1.9508+0.2180  1.7397+0.2846  0.4048+0.1298  0.5823+0.1703 58 95.08
HW 2 30 1.8689+0.3404 1.6677+0.3456  0.3659+0.1717  0.5268+0.2356 53 86.89
Total 239 2.0000+0.0000  1.6970+0.2752  0.3928+0.1143  0.5745+0.1352 61 100
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Fig. 2
hatcheries and two wild samples from Hau-lien.

UPGMA dendrogram showed the relationship among small abalones obtained from five domestic

Table 3 Similarity coefficients, Nei’s genetic identity (above diagonal), and genetic distance (below diagonal), for
the domestic hatchery and the wild samples of H. diversicolor using RAPD analysis

TC1 TC2 YC1 YC2 YC3 HW 1 HW 2
TC1 ke 0.9652 0.8234 0.8319 0.7295 0.8807 0.9039
TC 2 0.0354 otk 0.8470 0.8580 0.6757 09115 0.9312
YC1 0.1943 0.1660 ke 0.9570 0.8051 0.9294 0.8461
YC2 0.1841 0.1531 0.0440 kK 0.7640 0.9219 0.8406
YC3 0.3155 0.3920 0.2168 0.2692 ARE 0.7651 0.7128
HW 1 0.1270 0.0927 0.0732 0.0813 0.2678 ekt 0.9593
HW 2 0.1010 0.0713 0.1671 0.1736 0.3385 0.0415 ke
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AL N E R RE (A R - X EIRA S
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Fig. 3  Two-week-old larvae

obtained from YC3 appeared the
retarded growth (as indicated by
arrows) due to inbreeding.

Hirschfeld et al. (1999) FIJF RAPD $¢ffij ik —
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Genetic Variation of Farmed and Wild Small Abalone
(Haliotis diversicolor) in Eastern Taiwan Using RAPD Method

Fu-Sheng Tseng , Shiarn-Chiang Chou, Huei-Jen Chu, Chun-Shin Yu,
Min-Yih Lu and King-Jung Lin

Aquaculture Division, Fisheries Research Institute

ABSTRACT

Cultured small abalone, Haliotis diversicolor, collected from five farms strains (two [TC1 and TC2] from
the county of Taitung and three [ YC1, YC2 and YC3] from the county of Yilan). Wild abalone were from the
coast of Shueilian-Jichi (HW1) and Yanliao (HW2) of Hualian County. RAPD was then used to analysis genetic
variation of seven strains. Six random primers (p3, p5, p7, p8, p9 and p12) were used to amplify 61 clear and
reproducible bands. The results showed that observed number of alleles (na), effective number of alleles (ne),
gene diversity (h), Shannon’s Information Index (I), the number of polymorphic loci (nL), and the percentage of
polymorphic loci (pL) of farmed strains except YC3 were 1.8033+0.4008 ~ 1.8852+0.3214, 1.5023 + 0.3524 ~
1.6469 + 0.3423, 0.2927 + 0.1830 ~ 0.3599 £ 0.1638, 0.4360 £ 0.2522 ~ 0.5233 + 0.2210, 49~54, and 80.33 ~
88.52%, respectively. On the other hand, the na, ne, h, I, nL and pL of wild abalone were 1.8689 + 0.3404 ~
1.9508 + 0.2180, 1.6677 + 0.3456 ~ 1.7397 + 0.2846, 0.3659 + 0.1717 ~ 0.4048 + 0.1298, 0.5268 + 0.2356 ~
0.5823 £ 0.1703, 53 ~ 58, and 86.89 ~ 95.08%, respectively. Based on the results and through the Unweighted
Pair Group Method Analysis (UPGMA), these small abalone can be divided into three subgroups: Taitung,
Haulian, and Yilan. Compared to farmed strains, the wild abalone from Haulian displayed a greater genetic

variation, polymorphism, and number of alleles.

Key words: small abalone, random primer, genetic variation, UPGMA, allele
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