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Genetic Diversity of Fissidens dubius P. Beauv. Based on ISSR Data

WEI Qing-Yong, GUO Shui-Liang, CAO Tong, YU Jing”

( College of Life and Environmental Sciences, Shanghai Normal University, Shanghai 200234, China)

Abstract. Fissidens dubius P. Beauv., a species of Fissidens Hedw. belonging to
Fissidentaceae ( Musci), is widely distributed and shows high morphological variation. To
understand its genetic diversity and structure, 14 populations of F. dubius collected from
Zhejiang, Fujian, Guangxi, Sichuan and Liaoning Provinces were tested using ISSR markers.
Of the 56 ISSR primers tested, 12 were selected to amplify the DNA from 101 samples of the
14 populations, with 259 clear and repeatable bands obtained. We found 248 polymorphic
loci, with 95.75% polymorphic loci, a Nei’'s genetic diversity index of 0.2327, and a Shannon’s
information index of 0.3701. The populations of F. dubius had a high level of genetic diversity.
The genetic differentiation index ( Gst) of the 14 populations was 0.7078, the gene flow among
these populations was 0.1864, and the majority of genetic variation (72.01%) existed among
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populations, with only 27.99% existing within populations. These results demonstrated that F.
dubius had obvious genetic differentiation among populations. Based on ISSR data, the
dendrogram with a grouping threshold at a genetic distance of 50 showed that populations
could be divided into six groups (G1-G6) ;. Group 1 included eight populations from Zhejiang

Province, except the Jinhuabeishan population,

Group 2 included the Jinhuabeishan

population, Group 3 included the Fujian populations from Wuyishan and Tianbaoyan, Group 4
included populations from Huaping of Guangxi Province, Group 5 included Longchi population

of Sichuan Province, and Group 6 included Bashilazi of Liaoning Province. Our analyses

showed geographical genetic differentiation among populations and genetic differentiation
relative to habitat heterogeneity within populations of F. dubius.
Key words: Fissidens dubius P. Beauv; ISSR; Genetic diversity
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Table 1 Collection information of 14 Fissidens dubius populations
iy AR s () KRR
number Locality Longitude and latitude Altitude number
1. WYL Wil 2 54434 X Wuyanling Reserve, Zhejiang 27°21'15.58" N, 119°45'59.77" E  595.44 14
2. DSXJ TRl 447 X Dashenxianju Reserve, Zhejiang 28°42'29.78" N, 120°36'21.99" E  272.36 11
3 LWT Mg}jjlgf[ﬂ%;ﬁﬁm\ Longwantan National Forest Park, 08°20'42.41" N, 120°51'37.75" E 239,55 13
4. LTS T Je 5 L4 X Longtangshan Reserve, Zhejiang 30°05'48.75" N, 118°53'28.75" E  892.54 5
5. SXW WVTR I R4 X Shunxiwu Reserve, Zhejiang 30°02'46.23" N, 118°56'18.16" E  437.78 5
6. LY WL EEAE S X Liangyuan Reserve, Zhejiang 30°10'59.55" N, 119°12'39.76" E  363.00 11
7. QLF W gAY X Qingliangfeng Reserve, Zhejiang 30°06'30.34” N, 118°54'29.64" E  562.89 5
8. GX I AEEEE S X Huaping Reserve, Guangxi 25°37'58.76" N, 109°54'33.86" E  747.63 6
9. YDS Wi I3 X. Yandangshan Reserve, Zhejiang 28°21'54.38" N, 120°33'19.16" E  257.27 6
10. TBY TR T AR X Tianbaoyan Reserve, Fujian 25°53'47.60" N, 117°29'42.73" E  578.24 5
11. JHBS WhT A Eduil X Jinhuabeishan Reserve, Zhejiang 29°12'20.96” N, 119°37'14.29" E  653.76 5
12. WYS A F L3 X Wuyishan Reserve, Fujian 27°45'22.74" N, 117°39'45.16" E  421.32 5
13. LC DU Tt FE 2 ZE AR Bl Longehi National Forest Park, Sichuan  31°06'44.75” N, 103°33'44.15” E 2180.12 5
14. BSLZ T B AR TP X Baishilazi Reserve, Liaoning 40°55'28.70" N, 124°51'28.14" E  564.34 5
F2 ISSREIMFFIREXEMKEEEFMEMN PCR iy IE4R
Table 2 Primers used for ISSR and PCR amplification of Fissidens dubius populations
519 51¥F51(5-3") /AR EZNEX AR LN EH T R(%)

Primers Primer sequence Total number of loci  Number of polymorphic loci  Percentage of polymorphic loci

UBC807 AGAGAGAGAGAGAGAGT 23 22 92.86

UBC811 GAGAGAGAGAGAGAGAC 27 27 100.00

UBC826 ACACACACACACACACC 22 21 95.45

uBC827 ACACACACACACACACG 23 22 95.65

UBC834 AGAGAGAGAGAGAGAGYT 22 21 95.45

UBC835 AGAGAGAGAGAGAGAGYC 24 23 95.83

UBC842 GAGAGAGAGAGAGAGAYG 26 26 100.00

UBC855 ACACACACACACACACYT 21 20 95.24

UBC856 ACACACACACACACACYA 21 20 95.24

UBC880 GGAGAGGAGAGGAGA 22 21 95.45

UBC889 DBDACACACACACACAC 15 13 86.67

UBC891 HVHTGTGTGTGTGTGTG 13 12 92.31
T-H#{H Average - 21.58 20.67 -

S Total - 259 248 95.75
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Fig. 1 PCR amplification products of Fissidens dubius samples with ISSR primer UBC835

* 3 ETISSRiriEHEMKEEEE M
Table 3 Genetic diversity of Fissidens dubius based on ISSR

R HE 45 AR AV ZENIEENR(%)  Nei's HHEZHAME  Shannon's {7 B 55K
Population Number of Number of Percentage of Nei's gene Shannon’s
codes samples polymorphic loci  polymorphic loci ( PPB) diversity (H) information index (/)
1. BRI (WYL) 14 95 64.19 0.0953 0.1508
2. KAl (DSXJ) 11 54 44.63 0.0611 0.0967
3. JEVETE (LWT) 13 54 44.63 0.0676 0.1039
4. JeHEL(LTS) 5 51 45.54 0.0761 0.1145
5. JIE 1S (SXW) 5 53 46.90 0.0775 0.1159
6. BE(LY) Ihl 107 73.79 0.1335 0.2061
7. T EWE(QLF) 5 48 48.00 0.0719 0.1071
8. I VHAEEE(GXHP) 6 51 59.30 0.0607 0.0937
9. JEF 1L (YDS) 6 51 47.22 0.0735 0.1106
10. RE#A(TBY) 5 24 24.25 0.0315 0.0475
1. g4edbili (JHBS) 5 30 32.26 0.0454 0.0658
12. Ui Je(LC) 5 45 46.39 0.0590 0.0899
13. KEI(WYS) 5 36 38.71 0.0472 0.0717
14. A F(BSLZ) 5 35 39.33 0.0519 0.0765
T-H){E Average - 52.43 46.79 0.0680 0.1036

* 4 ETFISSRIFICHENRESE 14 A FhEf E B EHENRBFEEES

Table 4 Nei's genetic identity and genetic distance of 14 Fissidens dubius populations

Popﬁjﬁons 1. WYL 2. DSXJ 3. LWT 4. LTS 5. SXW 6.LY 7.QLF 8.GX 9.YDS 10. TBY 11. JHBS 12. WYS 13. LC 14. BSLZ
1. WYL = 0.9363 0.9226 0.8807 0.8812 0.8866 0.8715 0.8237 0.8721 0.8015 0.8111 0.7405 0.8107 0.7538
2. DSXJ 0.0658 ==xxx (0.9522 0.8628 0.8744 0.8617 0.8415 0.7847 0.8559 0.801 0.7979 0.6986 0.8114 0.7336
3. LWT 0.0806 0.049  ==xx 0.8751 0.868 0.8506 0.838 0.7702 0.8441 0.7867 0.7643 0.6873 0.7934 0.7251
4. LTS 0.127 0.1476 0.1334 =k 0.9206 0.8864 0.8699 0.8043 0.866 0.8015 0.7676 0.7071 0.8199 0.7323
5. SXW 0.1264 0.1342 0.1415 0.0827 =x+x (0.9096 0.8727 0.8039 0.8806 0.8025 0.7769 0.7112 0.8243 0.7333
6. LY 0.1204 0.1489 0.1618 0.1206 0.0947 ==*xx 0.9036 0.8714 0.8977 0.8124 0.8088 0.7785 0.8137 0.771

7. QLF 0.1376 0.1726 0.1768 0.1393 0.1361 0.1013 ==xxx 0.8256 0.8864 0.795 0.7913 0.733 0.8141 0.7329
8. GX 0.194 0.2424 0.2612 0.2178 0.2183 0.1376 0.1917 == 0.8124 0.7458 0.7607 0.8076 0.7572 0.7936

9. YDS 0.1368 0.1556 0.1694 0.1439 0.1271 0.1079 0.1206 0.2077 =*=xx 0.8025 0.7843 0.7155 0.8544 0.7286
10. TBY 0.2213 0.2219 0.2399 0.2213 0.22  0.2078 0.2294 0.294 0.2201 ===«  0.7244 0.7073 0.8048 0.7008
11. JHBS 0.2094 0.2257 0.2688 0.2645 0.2524 0.2122 0.2341 0.2735 0.243 0.3224  =xx  0.6846 0.7574 0.6876
12. WYS  0.3004 0.3586 0.375 0.3466 0.3408 0.2504 0.3106 0.2136 0.3347 0.3463 0.3789 =  0.7048 0.7951
13. LC 0.2098 0.209 0.2314 0.1986 0.1932 0.2061 0.2056 0.2782 0.1574 0.2172 0.2779 0.3498 ===  0.7256
14. BSLZ 0.2826 0.3098 0.3214 0.3115 0.3102 0.2601 0.3107 0.2312 0.3167 0.3555 0.3745 0.2293 0.3208 sk

TE: MALA BTN RS, T s e, SRR SRR 1.
Note. Top right of diagonal is genetic similarity coefficients, and lower left is genetic distances. Population codes are the same as
those in Table 1.
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Fig. 2 Clustering dendrogram of 14 Fissidens dubius populations based on genetic distances
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