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1.2 DNA + (Mean+SD)
0.22um 1.5mL , (Canonical
CTAB , Correspondence Analysis, CCA) (Sheik
DNA et al, 2012) CCA
, -20°C ’
1.3 18SV4 PCR
DNA
, DNA , 2
Barcode New England Biolabs 2.1 OTUs
Phusion® High-Fidelity PCR Master Mix with GC OTUs ,
Buffer 188 V4 DNA PCR OTUs OTUs
V4 528F (5'-GCGGTAATTCCAG , OTUs
CTCCA-3") 706R (5'-AATCCRAGAATTTCACC , OTUs ,
TCT-3") PCR 2% ,
, PCR , « 2 OTUs
I1XTAE 2% PCR , : 455
OTUs KTD OTUs DG
1.4 , KTD OTUs 2018 1
IonS5TMXL , 2 3 4 , 2018 6
(Single-End) , Thermofisher Ion OTUs 2018 4 5,
Plus Fragment Library Kit 48 RXNS 2018 6 DG OTUs
, Qubit 2017 11 12 , 2018
s Thermofisher  Ion S5TMXL 4 OTUs 2017 12,
2018 4 (1
1.5 22 KTD DG
1.5.1 (Alpha )
(Raw data) Cutadapt barcode (Alpha Diversity)
(Clean data) R
, (Clean (Li et al,
reads) , 97% (Identity) 2013) QIMME (Caporaso et al, 2010)
OTUs (Operational Taxonomic Units)
OTUs , 2 2 , (Coverage)
, OTUs ACE
Alpha , Chaol ,
OTUs s (PCoA, Shannon
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Alpha : KTD 2017
1.5.2 11 2018 1 2 3 2018
SPSS 17.0 6 7 DG 2017 12
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, 0.05



4 879
x1 AHFIEKR OTUs kit
Tab.1 The statistics of effective tags and the number of OTUs
OTUs
() OTUs () OTUs ( ) OTUs ( )
K1711 80058 67524 762 203 75 77
K1712 80036 64511 702 208 83 75
K1801 80090 64259 847 212 99 78
K1802 80119 66114 706 206 91 70
K1803 80220 67161 672 205 90 67
K1804 80111 65667 756 231 96 86
K1805 80046 60896 707 220 87 97
K1806 55678 33632 339 128 49 58
K1807 80122 69498 500 201 74 78
D1711 80167 68223 684 207 88 62
D1712 80282 66464 754 205 82 81
D1801 80241 66058 548 159 72 54
D1802 80138 68064 555 181 62 64
D1803 80111 69442 585 183 72 68
D1804 80081 70246 446 149 56 51
D1805 80150 66450 504 163 72 60
D1807 88319 73423 466 169 63 67
K ,D ,17 18 2017 2018 ,01—I12
%2 Alpha ZHMEHLIT '
Tab.2 Statistics of the alpha diversity indices of sea water 1000 : 81;1;
sample = D1801
= D1802
Shannon Chaol ACE Coverage 8001 « D1803
D1804
K1711 6.419 828.895  844.340 0.996 D1805
m L D1807
K1712 5.658 850.140  887.094 0.994 & 600 = K1711
K1801 6.619 1014777 1020235 0.994 = e
O 400+
K1802
K1802 6.645 843.794 856.302 0.995 K1803
* K1804
K1803 6.248 845.000 839.698 0.995 200+ K1805
K1804 5.655 948.974  968.815 0.994 St
0
K1805 5.555 836.055 839.052 0.995 0 5000 10000 15000 20000 25000 30000 35000
K1806 4.769 370.189 379.855 0.998
K1807 4.782 586.884 588.982 0.997 2 OTUs
DI711 5374 788.019 300.199 0.996 Fig.2 The rarefaction curves of the numbers of OTUs
D1712 6.260 911.593 920.444 0.994 23
D1801 5.339 734.667 710.768 0.995 . .
RDP Classifier (Wang et al, 2007)  Sliva
D1802 4.556 695.226 710.364 0.995
(Quast et al, 2013) OTUs
D1803 5.134 690.619 725.982 0.995 .
, (kingdom)
D1804 4.470 540.250 547.082 0.997 hvl | famil
um class ami
D1805 4.366 604.897 633.344 0.996 (p y ) ( ) ( Y)
D1807 5.320 541.833  557.401 0.997 (genus)  (species) >
: K ,D ,17 18 , KTD 36
2017 2018 ,01—I2 DG 34 , KTD
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Tab.3 Statistics of environmental parameters in the two areas
SST oH DO s ST chla NOj -N NO; -N NH} -N PO, -P Si03™ -Si
(°C) (mg/L) (cm) (ng/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
K1711 16.1 8.14 6.13 30.0 134 0.5£0.1**¢  0.17+£0.01° 0.066+0.0115° 0.05+0.02*® 0.052+0.021° 0.36+0.019%"
K1712  10.1  7.89 6.11 31.0 59 0.4+0.1* 0.17+0.00°  0.021+0.0019¢ 0.04+0.00°® 0.027+0.011**  0.4+0.004"
K1801 7.0  7.90 7.06 28.5 124 2.9+2.8%%  0.16+0.03° 0.004+0.0024* 0.06+0.03* 0.012+0.005*  0.4+0.057"
K1802 4.5  8.01 8.19 30.0 109 3.4£0.6°"  0.16£0.01° 0.006+0.002*® 0.07+0.05°  0.013+0.01°  0.24+0.012"
K 1803 7.1 7.94 8.56 30.5 248 1.940.4%%%  0.07+0.00® 0.004+0.0014* 0.04+0.01®® 0.047+0.036" 0.28+0.004%¢
K1804 10.8 8.04 6.86 31.0 250 2.5+0.1°%T  0.62+0.00' 0.015+£0.0028% 0.05+£0.03®® 0.011+0.006* 0.28+0.012%
K1805 14.0 8.18 6.38 31.0 230 2.6£0.4°°"  0.82+0.0° 0.021+0.0014 0.05+0.00® 0.022+0.024* 0.09+0.001°
K1806 202 8.13 6.51 31.0 410 1.0£0.1°*¢  0.07£0.00°® 0.005+0.0008" 0.05+0.00°® 0.018+0.01*  0.02+0.003*
K1807 212 8.33 6.22 33.0 400  1.9+0.0™¢%  0.24+0.01" 0.009+0.0003*® 0.07+0.00° 0.015+0.002* 0.25+0.001%
D1711 169 7.86 6.07 300 210 0.2+0.2° 0.2940.01¢  0.06+0.0053°  0.02+0.02°  0.019+0.003*  0.67+0.027¢
D1712 73  7.90 6.15 29.5 160 5.440.0" 0.28+0.018  0.019+0.0059¢ 0.05+0.02*® 0.007+0.001*  0.7240.0348
D1801 5.1 8.04 7.97 30.1 79 4.8+3.5%" 0.14+0.00¢  0.008+0.0037* 0.04+0.01®® 0.002+0.001*  0.18+0.122°
D1802 7.0  8.12 7.22 30.0 410 1.5+0.7°%  0.05+0.00° 0.004+0.0011* 0.05+£0.03® 0.02+0.017*®  0.3+£0.034%¢
D1803 59  8.05 6.89 30.0 550 1.1£0.2°°¢  0.07£0.01"° 0.004£0.0017* 0.04£0.01° 0.017+0.002°  0.31+£0.01°%
D1804 10.0 7.86 6.92 30.0 410 4.4£1.4%  0.442£0.00" 0.012+0.001° 0.04£0.00" 0.006+0.004*  0.06+0.005"
D1805 17.1 8.24 6.97 31.0 270 2.540.0°%f  0.09+0.01° 0.005+0.0000°® 0.05+£0.00" 0.005+0.002° 0.07+0.001°
D1807 284  8.27 6.63 30.0 390 2.840.5%%  0.11£0.01° 0.007£0.0017* 0.06+0.01" 0.008+0.003*  0.38+0.006°"
+ (P<0.05)
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Fig.6 CCA analysis of major environmental factors
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CHARACTERISTICS OF EUKARYOTIC PLANKTON COMMUNITY AND ITS
CORRELATION WITH ENVIRONMENTAL FACTORS IN THE NORTHERN
AND SOUTHERN SEAS OF SHANDONG PENINSULA

LIU Peng-Chao"®, WANG Wei-Jun"*?, LUO Qi-Hao"®, LIBin*?, SUN Guo-Hua”?,
ZHAO Qiang®, ZHANG Jin-Hao*, YANG Jian-Min" >

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China,
2. School of Agriculture, Ludong University, Yantai 264025, China; 3. Shandong Marine Resource and Environment Research Institute,
Yantai 264006, China; 4. Yantai Fisheries Research Institute, Yantai 264000, China)

Abstract To understand the characteristics of eukaryotic plankton community in mariculture of two sides of Shandong
Peninsula, two representative locations were selected in the Kongtong Dao  (KTD) area in Yantai of the northern side, and
the Donggang (DG) area in Rizhao of the southern side. High-throughput sequencing technologies with 18S rDNA V4 area
as the target gene were used to study the diversity of eukaryotic phytoplankton collected from October 2017 to July 2018 in
the two areas. Meanwhile, environmental factors (dissolved oxygen, ammonia nitrogen content, and other 10 physical and
chemical indicators) were measured and correlated with the eukaryotic plankton data. A total of 455 species of plankton
were identified, of which 424 species in 36 categories were from KTD area, and 365 species in 34 categories from DG area.
Chlorophyta and Diatomea were the most abundant phyla of phytoplankton in the two areas. In the KTD area, the monthly
abundance of Chlorophyta was between 3.0% and 21.3%, peaked in July, and that of Diatomea between 2.0% and 16.59%,
peaked in February. In the DG area, the monthly abundance of Chlorophyta was between 2.0% and 12.3%, peaked in
November, and that of Diatomea ranged from 2.0% to 47.0%, peaked in January. In addition, the dominant zooplankton
species were arthropod in monthly abundance ranging from 6.0% to 38.9% and 7.6% to 48.6% in the two areas,
respectively. Correlation analysis of environmental factors showed that water temperature, DO, pH value, silicate, nitrate,
and other environmental factors were the main factors shaping the structure of the plankton community in the sea. This
study may help understand the composition of bait for bivalve in KTD and DG aquaculture areas and its spatial and
temporal variation, and could provide data support to coastal food network, ecological basic management, and shellfish
aquaculture production.

Key words eukaryotic plankton; 18S rDNA V4; regional environmental factors; diversity; correlation analysis



