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Fig. 1 Sampling sites for the samples of
S. japonica and seawater

A. area of cultivated kelp with Hole-Rotten disease, B. area of cultivated
healthy kelp
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Fig. 2 Samples of S. japonica with Hole-Rotten disease

and their microscope observations

(a) kelp with Hole-Rotten disease, (b) damaged tissue of epidermis,
endodermis and exodermis in diseased kelp, (c) intact tissue of epi-

dermis, endodermis and exodermis in healthy kelp
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Fig.3 Diversity indices (a-c) of bacterial communities in S. japonica and seawater, and PCoA cluster

analysis of bacterial community structure (d)

Different letters on the top of the column indicate significant difference (P<0.05); HT. healthy kelp, DT. kelp with Hole-Rotten disease, HS. seawater

from cultivated areas of healthy kelp, DS. seawater from cultivated areas of kelp with Hole-Rotten disease, the same below
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Fig. 4 Bacterial communities in S. japonica and seawater

(a), (b) and (c) indicate classification at phylum level, class level and family level, respectively
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Fig.5 Core microbial analysis of S. japonica and seawater
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(a) Venn diagram of OTU numbers in bacteria; (b) abundance of shared OTUs in kelp and seawater
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Fig. 6 Similarity analysis of S. japonica and seawater
(a) similarity analysis of healthy and Hole-Rotten diseased kelp, (b) similarity analysis of seawater from cultivated areas of healthy and Hole-Rotten dis-
eased kelp
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Tab.1 Water quality analysis of seawater from cultivated areas of healthy and Hole-Rotten diseased kelp

5 //(mg/L)
oy H hpE SEREC content B
group P salinity temperature ey R R W RS EE R Tk A N/P
DO NO;-N NO,-N DIP DIN
HS 8.043+0.051"  31.0740.60"  15.43+0.51"  8.33+0.23"  0.206+0.005"  0.014+0.001"  0.023+£0.003"  0.241+0.005"  10.11£1.53"
DS 8.053+0.012°  27.63+1.29° 16.93+0.81°  8.33+£0.29°  0.199+0.004"  0.014+0.001*  0.024+0.004"  0.237+0.007°  10.07+1.78"

e R PFESEARA RN G FRRORZ 57 82 (P<0.05)

Notes: in the same column, different lowercase letters superscript indicate significant differences (P<0.05)
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Fig. 7 Redundancy analysis (RDA) between seawater

and environmental factors

i S HFRGE XK BB A WU VR 44, e IR B
T AL R I A Y 2R B B 22 R
(P<0.05), FHIFLI2N0 &A= Al B 51T R A9
TV S5 I B e — E R R . A Z ek
(A A AT i 15 vl 3 T 114 i S 25 1 SO TR A OGP,
R VR T A2 1T R ) A WL TR 8 3 1 ) 2
Fow K B, MAEYZ TR 2 A,
X — W5 TR SR B MUK (Gracilaria lema-
neiformis)™ HHULAT A RIRYHRIE

RIS S O A B, Mgl REAS B 2L
IR WA AT TR R RE T,
X 5 W E (Pocillopora damicornis)?® . ¥ 43 (Cym-
bastela)?"", KI5 S A R ALY
Bf Vs AR E A — 3, fEARDEE D, SRR
PHERFENMER, XA HS5E LRk
HEABEVINBR . SR E T g,
5% ¢ W T i 3% T P A4 0 6 B B TAT R 8 B U

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

RAEAGYE, I Higg hiE R At gE 4 R,
AR Tl EEA R, SR, AR T
T 2 WA RN A TR ALK B 2 — B, R
TisARK . FEA T, SR 25 X5
TRAALY,  FLAE I Tl S5 DX 7K v 7% 3 40 1 5
A MEMEE TCE HFRW, T2 MK
FEEA AR I MOCH SR, BA AR
T AR Z 5 A R AL &, TR AR T
ZYA FEHAEYRREATEE S, K,
FRIAAKAR A £ 1 A0 S 0 2 R T e 2 S B
HABTEAE 1Y A5 B0 1S 58

TR o L R R R I S A PR PR R A 1 B
Re B RENS B AL VL (Gracilaria gracilis) 1 PR
FERT, H B R A ) 23155 R S A LSOO,
UG FRI g 5 1R A6 i D 2 Vi 9 7 B A 5 P i I
SISO, FEERHESCERIEEE (Pseud-
oalteromonas). .M J& (Halomonas). I\ J&
(Vibrio). HEFTHJE (Flavobacterium) 2%, 1F1E
FAGOL T BTSRRI L, HE R,
WERIEME KRS, SRBEFHRENER
AW FEARDFFE T, FLEE I Y IR GE XK R
Py rbAs i 20 i B S B R R, X R ] T
IR DRV i T B K B IR A TR I, R AT RS
FECE W LRI & 4 . SIMPER 43 Hr i s,
TEARFRANALI T AR A T, T 3k 5 T R AR
SRR LB R OTUG16 FI OTU1832 482416 T4
M TTEREE , R ITIX BL i AR ) 5 gl FLEE R 0 & A
AEVIMBCR . PH9ER], IR KT 20 °C i,
oy T TR 5 e VAT B 0% A R I ) PR R o 60, AR
G 5 R I R AR Mgl SR PR 1 AR b
JE B E VIR 4540 22 A DA R ] 1Y,
TEABRFE T, LR 5 R IRl 57 5H X 7K
1) 5 BRI BE 4 A7 A 3 25 7 (P<0.05), X R W]
B R I B T AR R T B B0 T K i A A
LI A AR OB IR IR 7

https://www.china-fishery.cn


https://www.china-fishery.cn

1728 ko

46 &

ABEGEIE 7N T Al FLIE A e A 5 T g K
BUEYIRER Z IR R, AR RS . R
BRI MR | A B AR L Y A A T R
WOTRVIBC AR, T B A T e U kA
A SCEERRIEIN 1o SR, A T 17 A i ) PO X 26 g
RS P A A AR R A K BRI, 725
Ja BT ST A AT R R S, LS TS
R R 7 T 1 I 7 K ORI AR AR R

4 Ziig

R S0 T 3 A A A A K
13 T WD 2 REPERBRE AL . B0 B 9
BEVE LRSI RDA ST . S, (HE
AL oA BV 2L 19 22 5 2 B AU IR
it ST A S B DX I A LIS A 7 B DX 9 K A
Y UL S T R AR )R BO R B T R
3ok 2 e 1 T B LA (1) 2 A B BT K R
SREEST T 3 A B RIS 4 2
PR G F R SRR 22 7 T, TR A A
$y5] T i A AT 1 R A P BORT B AT G o
SRBEPR -SR03 9 D AR L
IS A K P R R b2 5
0 5 A P SR T K Bk B i
LA A 2 B PRSI - AR 5y
—SARTE M AL DU SR T A

(1 7 9 A U 5K I 25 v A B A 35 o )

S EHk (References):

[1] Paul V J, Puglisi M P. Chemical mediation of interac-
tions among marine organisms[J]. Natural Product
Reports, 2004, 21(1): 189-209.

[2] Steinberg P D, De Nys R. Chemical mediation of colon-
ization of seaweed surfaces[J]. Journal of Phycology,
2002, 38(4): 621-629.

[3] Hellio C, De La Broise D, Dufossé L, et al. Inhibition of
marine bacteria by extracts of macroalgae: potential use
for environmentally friendly antifouling paints[J]. Mar-
ine Environmental Research, 2001, 52(3): 231-247.

[4] Harder T, Dobretsov S, Qian P Y. Waterborne polar
macromolecules act as algal antifoulants in the seaweed
Ulva reticulata[J]. Marine Ecology Progress Series,
2004, 274: 133-141.

https://www.china-fishery.cn

[5]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

Potin P, Bouarab K, Salaiin J P, et al. Biotic interactions
of marine algae[J]. Current Opinion in Plant Biology,
2002, 5(4): 308-317.

Lam C, Grage A, Schulz D, et al. Extracts of North Sea
macroalgae reveal specific activity patterns against
attachment and proliferation of benthic diatoms: a labor-
atory study[J]. Biofouling, 2008, 24(1): 59-66.

Croft M T, Lawrence A D, Raux-Deery E, et al. Algae
acquire vitamin B, through a symbiotic relationship
with bacteria[J]. Nature, 2005, 438(7064): 90-93.

Croft M T, Warren M J, Smith A G. Algae need their vit-
amins[J]. Eukaryotic Cell, 2006, 5(8): 1175-1183.
Dimitrieva G Y, Crawford R L, Yiiksel G U. The nature
of plant growth-promoting effects of a  pseudoal-
teromonad associated with the marine algae Laminaria
Jjaponica and linked to catalase excretion[J]. Journal of
Applied Microbiology, 2006, 100(5): 1159-1169.
Semenova E V, Shlykova D S, Semenov A M, et al.
Bacteria-epiphytes of brown macro alga in oil utilization
in north sea ecosystems[J]. Moscow University Biolo-
gical Sciences Bulletin, 2009, 64(3): 107-110.

Goecke F, Labes A, Wiese J, et al. Chemical interac-
tions between marine macroalgae and bacteria[J]. Mar-
ine Ecology Progress, 2010, 409: 267-299.

Wang G G, Shuai L, Li Y, ef al. Phylogenetic analysis of
epiphytic marine bacteria on Hole-Rotten diseased
sporophytes of Laminaria japonica[l]]. Journal of
Applied Phycology, 2008, 20(4): 403-409.

Egan S, Gardiner M. Microbial dysbiosis: rethinking dis-
ease in marine ecosystems[J]. Frontiers in Microbiology,
2016, 7: 991.

Ding H'Y, Ma J H. Simultaneous infection by red rot and
chytrid diseases in Porphyra yezoensis Ueda[J]. Journal
of Applied Phycology, 2005, 17(1): 51-56.

Fernandes N, Steinberg P, Rusch D, et al. Community
structure and functional gene profile of bacteria on
healthy and diseased thalli of the red seaweed Delisea
pulchra[J]. PLoS One, 2012, 7(12): €50854.

Barott K L, Rodriguez-Brito B, Janouskovec J, et al.
Microbial diversity associated with four functional
groups of benthic reef algae and the reef-building coral
Montastraea annularis[J]. Environmental Microbiology,
2011, 13(5): 1192-1204.

Singh R P, Reddy C R K. Seaweed-microbial interac-

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1039/b302334f
http://dx.doi.org/10.1039/b302334f
http://dx.doi.org/10.1046/j.1529-8817.2002.02042.x
http://dx.doi.org/10.1016/S0141-1136(01)00092-7
http://dx.doi.org/10.1016/S0141-1136(01)00092-7
http://dx.doi.org/10.3354/meps274133
http://dx.doi.org/10.1016/S1369-5266(02)00273-X
http://dx.doi.org/10.1080/08927010701827646
http://dx.doi.org/10.1038/nature04056
http://dx.doi.org/10.1128/EC.00097-06
http://dx.doi.org/10.1111/j.1365-2672.2006.02831.x
http://dx.doi.org/10.1111/j.1365-2672.2006.02831.x
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3354/meps08607
http://dx.doi.org/10.3354/meps08607
http://dx.doi.org/10.1007/s10811-007-9274-4
http://dx.doi.org/10.1007/s10811-007-9274-4
http://dx.doi.org/10.1007/s10811-005-5523-6
http://dx.doi.org/10.1007/s10811-005-5523-6
http://dx.doi.org/10.1371/journal.pone.0050854
http://dx.doi.org/10.1111/j.1462-2920.2010.02419.x
http://dx.doi.org/10.1039/b302334f
http://dx.doi.org/10.1039/b302334f
http://dx.doi.org/10.1046/j.1529-8817.2002.02042.x
http://dx.doi.org/10.1016/S0141-1136(01)00092-7
http://dx.doi.org/10.1016/S0141-1136(01)00092-7
http://dx.doi.org/10.3354/meps274133
http://dx.doi.org/10.1016/S1369-5266(02)00273-X
http://dx.doi.org/10.1080/08927010701827646
http://dx.doi.org/10.1038/nature04056
http://dx.doi.org/10.1128/EC.00097-06
http://dx.doi.org/10.1111/j.1365-2672.2006.02831.x
http://dx.doi.org/10.1111/j.1365-2672.2006.02831.x
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3103/S0096392509030043
http://dx.doi.org/10.3354/meps08607
http://dx.doi.org/10.3354/meps08607
http://dx.doi.org/10.1007/s10811-007-9274-4
http://dx.doi.org/10.1007/s10811-007-9274-4
http://dx.doi.org/10.1007/s10811-005-5523-6
http://dx.doi.org/10.1007/s10811-005-5523-6
http://dx.doi.org/10.1371/journal.pone.0050854
http://dx.doi.org/10.1111/j.1462-2920.2010.02419.x
https://www.china-fishery.cn

9

0, S WL U R R A5 S S P R T I OC R

1729

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

tions: Key functions of seaweed-associated bacteria[J].
FEMS Microbiology Ecology, 2014, 88(2): 213-230.

Marzinelli E M, Campbell A H, Valdes E Z, et al. Con-
tinental-scale variation in seaweed host-associated bac-
terial communities is a function of host condition, not
2015,

Environmental Microbiology,

geography[J].
17(10): 4078-4088.

Zozaya-Valdes E, Egan S, Thomas T. A comprehensive
analysis of the microbial communities of healthy and
diseased marine macroalgae and the detection of known
and potential bacterial pathogens[J]. Frontiers in Micro-
biology, 2015, 6: 146.

Kumar V, Zozaya-Valdes E, Kjelleberg S, et al. Mul-
tiple opportunistic pathogens can cause a bleaching dis-
ease in the red seaweed Delisea pulchrall]. Environ-
mental Microbiology, 2016, 18(11): 3962-3975.
Mancuso F P, D'hondt S, Willems A, et al. Diversity and
temporal dynamics of the epiphytic bacterial communit-
ies associated with the canopy-forming seaweed Cysto-
seira compressa (Esper) gerloff and nizamuddin[J].
Frontiers in Microbiology, 2016, 7: 476.

SR TN B FE AT A A i e L R R TR 8 R A (D).
AR 2R 24, 2019, 38(3): 433-439.

Zhang L. Preliminary study on the causes of kelp spoil-
age sickness in coastal Putian[J]. Journal of Applied
Oceanography, 2019, 38(3): 433-439 (in Chinese).
GE, MM, BEN, & ORI SEERNAES
FRAE[T]. KPR, 2009, 28(2): 109-112.

An X L,QiZL,Li XM, et al. A review on ecological
characteristics of sea weed Gracilaria lemaneiformis[J].
Fisheries Science, 2009, 28(2): 109-112 (in Chinese).
Yan Y W, Yang H C, Tang L, et al. Compositional shifts
of bacterial communities associated with Pyropia
vezoensis and surrounding seawater co-occurring with
red rot disease[J]. Frontiers in Microbiology, 2019, 10:
1666.

HME L2, BRVE, ML, 45, PCR-DGGESR 4L il Hi A
I3 AT R e 2SR M A T T T 2L D], I K A A
2018, 25(5): 1040-1050.

Pei P B, Chen Y, Deng S H, et al. Analysis of the bac-
terial community composition of the epiphytes on dis-
eased Gracilaria lemaneiformis using PCR-DGGE fin-
gerprinting technology[J]. Journal of Fishery Sciences of
China, 2018, 25(5): 1040-1050 (in Chinese).

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

Bourne D G, Munn C B. Diversity of bacteria associated
with the coral Pocillopora damicornis from the Great
Barrier Reef[J]. Environmental Microbiology, 2005,
7(8): 1162-1174.

Taylor M W, Schupp P J, De Nys R, et al. Biogeo-
graphy of bacteria associated with the marine sponge
Cymbastela concentricall]]. Environmental Microbio-
logy, 2005, 7(3): 419-433.

Lee O O, Wong Y H, Qian P Y. Inter- and Intraspecific
variations of bacterial communities associated with mar-
ine sponges from San Juan Island, Washington[J].
Applied and Environmental Microbiology, 2009, 75(11):
3513-3521.

Beleneva I A, Zhukova N V. Bacterial communities of
some brown and red algae from Peter the Great Bay, the
Sea of Japan[J]. Microbiology, 2006, 75(3): 348-357.
Kim K K, Lee J S, Stevens D A. Microbiology and epi-
demiology of Halomonas species[J]. Future Microbio-
logy, 2013, 8(12): 1559-1573.

Spoerner M, Wichard T, Bachhuber T, et al. Growth and
thallus morphogenesis of Ulva mutabilis (Chlorophyta)
depends on a combination of two bacterial species
excreting regulatory factors[J]. Journal of Phycology,
2012, 48(6): 1433-1447.

Tapia J E, Gonzalez B, Goulitquer S, et al. Microbiota
influences morphology and reproduction of the brown
alga Ectocarpus sp.[J]. Frontiers in Microbiology, 2016,
7:197.

Wong T Y, Preston L A, Schiller N L. Alginate lyase:
review of major sources and enzyme characteristics,
structure-function analysis, biological roles, and applica-
tions[J]. Annual Review of Microbiology, 2000, 54(1):
289-340.

Tang J C, Xiao Y T, Oshima A, et al. Disposal of sea-
weed wakame (Undaria pinnatifida) in composting pro-
cess by marine bacterium Halomonas sp. AW4[J]. Inter-
national Journal of Biotechnology, 2008, 10(1): 73-85.
Goecke F, Labes A, Wiese J, et al. Dual effect of mac-
roalgal extracts on growth of bacteria in Western Baltic
Sea[J]. Revista De Biologia Marina Y Oceanografia,
2012, 47(1): 75-86.

Tang J C, Wang M, Zhou Q X, et al. Improved compost-
ing of Undaria pinnatifida seaweed by inoculation with
Halomonas and Gracilibacillus sp. isolated from marine

https://www.china-fishery.cn


http://dx.doi.org/10.1111/1574-6941.12297
http://dx.doi.org/10.1111/1462-2920.12972
http://dx.doi.org/10.1111/1462-2920.13403
http://dx.doi.org/10.1111/1462-2920.13403
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/j.issn.1003-1111.2009.02.016
http://dx.doi.org/10.3969/j.issn.1003-1111.2009.02.016
http://dx.doi.org/10.3389/fmicb.2019.01666
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.1111/j.1462-2920.2005.00793.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1128/AEM.00002-09
http://dx.doi.org/10.1134/S0026261706030180
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.1111/j.1529-8817.2012.01231.x
http://dx.doi.org/10.1146/annurev.micro.54.1.289
http://dx.doi.org/10.1504/IJBT.2008.017970
http://dx.doi.org/10.1504/IJBT.2008.017970
http://dx.doi.org/10.4067/S0718-19572012000100007
http://dx.doi.org/10.1111/1574-6941.12297
http://dx.doi.org/10.1111/1462-2920.12972
http://dx.doi.org/10.1111/1462-2920.13403
http://dx.doi.org/10.1111/1462-2920.13403
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2019.03.016
http://dx.doi.org/10.3969/j.issn.1003-1111.2009.02.016
http://dx.doi.org/10.3969/j.issn.1003-1111.2009.02.016
http://dx.doi.org/10.3389/fmicb.2019.01666
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.3724/SP.J.1118.2018.17429
http://dx.doi.org/10.1111/j.1462-2920.2005.00793.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1111/j.1462-2920.2004.00711.x
http://dx.doi.org/10.1128/AEM.00002-09
http://dx.doi.org/10.1134/S0026261706030180
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.2217/fmb.13.108
http://dx.doi.org/10.1111/j.1529-8817.2012.01231.x
http://dx.doi.org/10.1146/annurev.micro.54.1.289
http://dx.doi.org/10.1504/IJBT.2008.017970
http://dx.doi.org/10.1504/IJBT.2008.017970
http://dx.doi.org/10.4067/S0718-19572012000100007
https://www.china-fishery.cn

1730

Koo R

46 &

[37]

[38]

[39]

[40]

[41]

environments[J]. Bioresource Technology, 2011, 102(3):
2925-2930.

Charpy L, Casareto B E, Langlade M J, ez al. Cyanobac-
teria in coral reef ecosystems: a review[J]. Journal of
Marine Biology, 2012, 2012: 259571.

Li J, Pang S J, Shan T F, et al. Changes of microbial
community structures associated with seedlings of Sac-
charina japonica at early stage of outbreak of green rot-
ten disease[J].
32(2): 1323-1327.

Desikan R, Mackerness S A H, Hancock J T, ef al. Regu-

Journal of Applied Phycology, 2020,

lation of the arabidopsis transcriptome by oxidative
stress[J]. Plant Physiology, 2001, 127(1): 159-172.
Weinberger F, Friedlander M. Response of Gracilaria
conferta (Rhodophyta) to oligoagars results in defense
against agar-degrading epiphytes[J]. Journal of Phyco-
logy, 2000, 36(6): 1079-1086.

e B IR, R, S — bk O R AR T
PRI I . K8 M R SR AR AL AL (D). R
2014, 38(7): 20-26.

Hou S C, Wen S H, Tang Z H, et al. The screening, iden-
tification of alginate degrading bacteria and optimiza-
tion of fermentation conditions[J]. Marine Sciences,

2014, 38(7): 20-26 (in Chinese).

https://www.china-fishery.cn

[42]

[43]

[44]

T, 250, #hiE, 55 1 IR AR BE ™ A5 B Vibro
sp. QY 102) A i 2% AR AL [9]. o i v K 2 2 4R,
2007, 37(3): 432-436.

Fu X Y, Li J B, Han F, et al. Studies on Vibro sp.
QY102 fermentation processes for alginate lyase produc-
tion[J]. Periodical of Ocean University of China, 2007,
37(3): 432-436 (in Chinese).

FRES, MOBHE, VIR 76 TR IR P 1 1 it 7T L. gy
H I AR I AR T S i DG R (D). i S W
H, 1981, 12(2): 133-137.

Chen D, Lin G H, Shen S Z. Studies on alginic acid
decomposing bacteria II. Rot disease of Laminaria sum-
mer sporelings caused by alginic acid decomposing bac-
teria[J]. Oceanologia et Limnologia Sinica, 1981, 12(2):
133-137 (in Chinese).

HE, BEE, T, & 15 B B A AR R AR
T Fox i T AR AL (D). Hh i K 2 4R, 2006,
36(2): 261-264.

Xiao H, Tang X X, Wang Y L, ef al. Culture conditions
of alginic acid decomposing bacteria and their physiolo-
gical effects on Laminaria japonica[J]. Periodical of
Ocean University of China, 2006, 36(2): 261-264 (in
Chinese).

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1016/j.biortech.2010.11.064
http://dx.doi.org/10.1007/s10811-019-01975-7
http://dx.doi.org/10.1104/pp.127.1.159
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.11759/hykx20130722001
http://dx.doi.org/10.11759/hykx20130722001
http://dx.doi.org/10.1016/j.biortech.2010.11.064
http://dx.doi.org/10.1007/s10811-019-01975-7
http://dx.doi.org/10.1104/pp.127.1.159
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.11759/hykx20130722001
http://dx.doi.org/10.11759/hykx20130722001
http://dx.doi.org/10.1016/j.biortech.2010.11.064
http://dx.doi.org/10.1007/s10811-019-01975-7
http://dx.doi.org/10.1104/pp.127.1.159
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.1046/j.1529-8817.2000.00003.x
http://dx.doi.org/10.11759/hykx20130722001
http://dx.doi.org/10.11759/hykx20130722001
https://www.china-fishery.cn

9 1] o, e EE LRI U E YRR S5 B S R TR 1731

Microbial community structure and its relationship with
environmental factors on Hole-Rotten disease of
Saccharina japonica in coastal Putian

FENG Lei '?, ZHONG Chenhui', LINQi', TANG Longchen', HUAN Zhongyan '

(1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province,
Fisheries Research Institute of Fujian, Xiamen 361000, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to explore microbial community structure and the correlation between environmental factors
and community structure on Hole-Rotten disease of kelp Saccharina japonica in coastal regions of Putian, in this
study, 16S rRNA gene amplicon sequencing technology was used to analyze the samples of healthy (HT) S. japon-
ica, S. japonica with Hole-Rotten disease (DT), seawater from area of cultivated healthy S. japonica (HS) and sea-
water from area of cultivated S. japonica with Hole-Rotten disease (DS). The interactions between seawater micro-
bial and environmental factors were analyzed by redundancy analysis (RDA) as well. The results showed that the
Ace index, Shannon index and Heip index were significantly different between HT and DT samples (P<0.05), the
Ace index and Shannon indes were significantly different between HS and DS samples (P<0.05), while the Heip
index was not significantly different (P>0.05). The results of principal co-ordinate analysis showed that the micro-
bial community of each sample was obviously partitioned. Microbial community composition analysis showed the
relative abundance of Halomonadaceae in the HT and DT samples were 1.63% and 49.01%, the relative abund-
ance of Cyanobacteria in the HS and DS samples were 74.45% and 3.89%, respectively. The relative abundance of
Pseudoalteromonadaceae in DS samples is 30.87%, nevertheless, less than 1% in HS samples. The results of cor-
relation analysis of environmental factors showed the salinity and temperature were significantly different in the
association between HS and DS samples (P<0.05), and the explanations for the variation of seawater microbial
communities were 46.75% and 42.42%, respectively. The dominant Cyanobacteria in seawater was positively cor-
related with salinity and negatively correlated with temperature; the dominant Flavobacteriaceae, Rhodobacter-
aceae, Pseudoalteromonadaceae and Vibrionaceae, were negatively correlated with salinity and positively correl-
ated with temperature. In summary, the occurrence of Hole-Rotten disease may be intimately related to the
Halomonas in S. japonica epiphytes and the Cyanobacteria and Pseudoalteromonadaceae in seawater microorgan-
isms. Salinity and temperature might be the key environmental factors leading to the change of seawater microflora.
Key words: Saccharina japonica; Hole-Rotten disease; hight-throughput sequencing; community structure; envir-
onmental factors; Putian
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