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Tab.1 Polymorphic information of RAPD primers
(%) PIC( )
S30 30 29 96.67 0.932
S31 21 20 95.24 0.893
S51 18 18 100.00 0.922
S55 18 17 94.44 0.916
S60 29 29 100.00 0.944
S80 18 15 83.33 0.913
S104 27 27 100.00 0.935
S112 14 11 78.57 0.893
S1501 21 19 90.48 0.905
S1513 15 15 100.00 0.883
S2110 6 3 50 0.685
S2111 19 19 100.00 0.917
S2114 19 18 94.74 0.917
S2115 28 28 100.00 0.939
S2116 17 15 88.24 0.896
S2118 19 18 94.74 0.905
319 301 — —
19.94 18.81 91.65 0.899
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Fig. 1 The UPGMA cluster diagram of the 28 “Zaohoucheng” gametophytes based on RAPD genetic similarity coefficient
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Fig. 2 Scatter diagram of principal coordinates analysis
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Tab.2 The genetic diversity parameters of different sampling rates for core collection and original collection (100%)

(%) Na Ne H 1
25 7 1.8858 1.5686 0.3323 0.4938
35 10 1.9179 1.5272 0.3144 0.4753
50 14 1.9291 1.5211 0.3099 0.4695
65 18 1.9385 1.4968 0.2984 0.4558
100 28 1.9712 1.4271 0.2868 0.4405
A Shannon’s s H, Nei’s ; Ne, ; Na,

Marine Sciences / Vol. 40, No. 1/2016 21



e IRkE REPOATS

[22]
[1]
20 SSR 15
[22]
(2]
, 42
300 93% ,
[23]
’ (3]
’ (4]
SSR << -
, SSR -
SNP ,
, AFLP  RAPD ,
AFLP , [6]
RAPD , 16

RAPD ce >3

, UPGMA

22 /2016 /40

, , SNP

; , ;o (M].
, 1985: 55-121.

Zeng Chengkui, Wang Sujuan, Liu Sijian, et al. Sea-
weed cultivation [M]. Shanghai: Shanghai science and
technology press, 1985: 55-121.

, , , . 99017

[ , 2001, (2): 46-53.
Zhang Quansheng, Liu Shengping, Qu Shancun, et al.
Studies on rearing new variety of kelp “901” [J].
Transactions of oceanology and limnology, 2001, (2):
46-53.
Zhang Q S, Tang X X, Cong Y Z, et al. Breeding of an
elite Laminaria variety 90-1 through inter-specific ga-
metophyte crossing [J]. Journal of Applied Phycology,
2007, 19: 303-311.
Zhang J, Liu Y, Yu D, et al. Study on high-temper-
ature-resistant and high-yield laminaria variety
“Rongfu” [J]. Journal of Applied Phycology, 2011, 23:
165-171.
Li X J, Cong Y Z, Yang G P, et al. Trait evaluation and
trial cultivation of Dongfang No. 2, the hybrid of a
male gametophyte clone of Laminaria longissima
(Laminariales, Phaeophyta) and a female one of L. ja-
ponica [J]. Journal of Applied Phycology, 2007, 19:
139-151.
Li X J, LiuJ L, Cong Y Z, et al. Breeding and trial
cultivatipn of Dongfang No.3, a hybrid of Laminaria
gametophyte clones with a more than intraspecific less
than interspecific relationship [J]. Aquaculture, 2008,
280: 76-80.
Li X J, Zhang Z Z, Qu S C, et al. Breeding of an in-
traspecific kelp hybrid Dongfang no. 6 (Saccharina
japonica, Phaeophyceae, Laminariales) for suitable
processing products and evaluation of its culture per-
formance [J]. Journal of Applied Phycology, 2016,
28(1): 439-447.

; 9, .

() AFLP [J1.
, 2008, 38(3): 429-435.

Zhang Quansheng, Shi Yuanyuan, Cong Yizhou, et al.
AFLP Analysis of the Gametophyte Clones Derived
from Introduced Laminaria (Phaeophyta) and Cultured
Varieties of China [J]. Periodical of Ocean University
of China, 2008, 38(3): 429-435.
Wang X L, Yang Y X, Cong Y Z, et al. DNA finger-

/1



[10]

[13]

[14]

[15]

[16]

e IRkE REPOATS

printing of selected Laminaria (Phacophyta) gameto-
phytes by RAPD markers [J]. Aquaculture, 2004, 238:
143-153.
Wang X L, Liu C L, Li X J, et al. Assessment of genetic
diversities of selected Laminaria (Laminariales, Phae-
ophyta) gametophytes by inter-simple sequence repeat
analysis [J]. Journal of Integrative Plant Biology, 2005,
47 (6): 753-758.
Li X J, Yang G P, Shi Y Y, et al. Prediction of the het-
erosis of Laminaria hybrids with the genetic distance
between their parental gametophyte clones [J]. Journal
of Applied Phycology, 2008, 20(6): 1097-1102.
0, ; ,
DNA [
, 2008, 38(1): 303-308.
Shi Yuanyuan, Yang Guanpin, Liao Meijie, et al, Com-
parative study on the Microsatellite DNA Polymor-
phism of the Gametophytes of L.japonica and
L.longissima [J]. Periodical of Ocean University of
China, 2008, 38(1): 303-308.
Frankel O H. Genetic perspectives of germplasm con-
servation[C]// In: Arber W, Illmensee K, Peacock W J,
Starlinger P (eds). Genetic Manipulation: Impact on
Man and Society. Cambridge: Cambridge University
Press, 1984: 161-170.
Frankel O H, Brown A H D. Plant genetic resources
today: a critical appraisal[C]// In: Holden J H W, Wil-
liams J T (eds). Crop Genetic Resources: Conservation
and Evaluation. London: George Allen and Unwin,
1984: 249-257.
Marcelo F O, Randall L N, Isaias O G, et al. Establish-
ing a soybean germplasm core collection [J]. Field
crops research, 2010, 119: 277-289.
Meenakshi S, Shawna B M, Henry J T. Development of
a core collection of Triticum and Aegilops species for
improvement of wheat for activity against chronic dis-
eases [J]. Agriculture & Food Security, 2013, 2: 4.

[J1. , 2013,
40(1): 125-134.
Sheng Zhijun, Ma Ruijuan, Yu Mingliang, et al. Estab-
lishment of peach primary core collection based on ac-

[18]

[19]

[20]

(21]

[22]

[23]

cessions conserved in national fruit germplasm reposi-
tory of Nanjing [J]. Acta Horticulturae Sinica, 2013,
40(1): 125-134.

EST-SSR

[J].

s b b}

, 2009, 28: 76-88.

Li Li, He Weiming, Ma Lianping, et al. Construction
Chinese cabbage (Brassica rapa L.) core collection and
its EST-SSR fingerprint database by EST-SSR mo-
lecular markers [J]. Genomics and Applied Biology,
2009, 28: 76-88.

[J1. (
41(1): 64-77.
Chen Bingru, Li Jihong, Wang Yang, et al. Advances in
germplasm resources of sorghum (Sorghum bicolor
(L.)Moench) [J]. Journal of Northwest A &F University
(Nat. Sci. Ed.), 2013, 41(1): 64-77.

), 2013,

ISSR
[J].

> s >

, 2014, 41(S): 2669.

Liu Xiangyu, Huo Xiuwen, Wei Na, et al. Genetic di-
versity ISSR analysis and establishment of primary
core collection in Yam germplasm resources [J]. Acta
Horticulturae Sinica, 2014, 41(S): 2669.
Flavia F T, Reinaldo L G, Paulo E P, et al. Evaluation
of maize core collection for drought tolerance [J]. Crop
Breeding and Applied Biotechnology, 2010, 10: 312-320.

[J1. , 2013, 39(4): 649-656.
Qi Yongwen, Fan Lina, Luo Qingwen, et al. Establish-
ment of Saccharum spontaneum L. core collections [J].
Acta Agronomica Sinica, 2013, 39(4): 649-656.

[J1. , 2012,

39(6): 1045-1054.
Liu Zunchun, Liu Daliang, Cui Mei, et al. Combing
agronomic traits and molecular marker data for con-

structing malus sieversii core collection [J]. Acta Hor-
ticulturae Sinica, 2012, 39(6): 1045-1054.

Marine Sciences / Vol. 40, No. 1 /2016 23



e IRkE REPOATS

Establishment of core collection for Saccharina japonica using
molecular markers

CUI Cui-ju’, LI Yan', LIU Yan-ling" , LI Xiao-jie!, LUO Shi-ju’, WU Rui-na’,
WANG Li-qin', ZHANG Zhuang-zhi', SUN Juan’, TIAN Xin?

(1. Shandong Oriental Ocean Sci-tech Co. Ltd, National Algae and Sea cucumber Project Technology
Research Centre, Algae Genetic Breeding and Cultivation Technology Key Laboratory of Shandong Province,
Yantai 264003, China; 2. Jiangxi University of Finance and Economics, Nanchang 330013, China)

Received: Mar., 19, 2015
Key words: Saccharina japonica; RAPD molecular markers; core germplasm; genetic diversity

Abstract: Kelp is a large alga with an important economic and ecological value. The gametophytes are the
preserved materials for kelp germplasm resources, which are also used for kelp crossbreeding and seedling. For an
effective management and evaluation of kelp germplasm resources, a core collection of germplasm was screened.
Genetic evaluation of 28 gametophytes of “Zaohoucheng” variety was conducted by RAPD molecular marker
technology, using the UPGMA clustering method, based on the genetic similarity coefficient of grouping, simple
percentage sampling (25%, 35%, 50%, and 35%), and analysis and calculation of genetic diversity parameters of
different sampling rates, combined with the growth status and proportion of males and females. The core collection
at the sampling rate of 50% was relatively reasonable. These results laid the foundation for screening and genetic

evaluation of core germplasm of kelp varieties (or lines).
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