$42% S Wl B % U R Vol.42, No.5
2021 4 10 H PROGRESS IN FISHERY SCIENCES Oct., 2021
DOI: 10.19663/].i1ssn2095-9869.20200820002 http://'www.yykxjz.cn/

LmH, TIO&, RFEL, xR, R, e, Sakp, XIARGE. T HLE s E 590K ™ B i B IR AR 3 X BRI £

PRA. Wl ERE R, 2021, 42(5): 01-07

JJANG X Y,YUGL,SONG XK, LIUA Y, TANGHT, HEJ L, GAO J Q, LIU L J. Survey and evaluation of the Qianliyan national
aquatic germplasm reserve. Progress in Fishery Sciences, 2021, 42(5): 01-07

TE A8 EERFK=HREFRRIPX
PR AE SN

Trz'
(CF: &2

(1. AR RS IR S PR e e

Zwm!

e 1
X7
Bk k!
IWRBEEESBERESLKE LK WE
2. EREE/WGEERE RS0 ILE WE

Az EHEES
x| 7 48

264006,
264006)

EE 20152018 £, T EEEHREZIKFHRARERF KengA, RS, EEED.
PR3 A M K BRI AHEAT R B AT, AR T £ BRI 3 LR S (dpostichopus japonicus) i ¥ 1& %
Ml EREFR, R REAFTNSEHEETMIRE, (EE83 LT E T Redfield L, #5406
Z, BEREERNIINER, BEERE I LR TR, MBRWHFLERI LR EME, HEE
W1 % RN % A TR AT (H =2), 182015 5 8 A /NALF 35 56 4 % A 4R IR (H'=0.93), 2016 £ 5 A
12018 48 5 A KA F W4 5 M RIKEH=0.82, H=022), 4 MY, ZRIFRNEEELEA
HERE, BHAGRPRAEFR. RPRXEERFPALZANSHEEASHER BN 0976, ZHBR
ZAEEARET 0033, SRS, EARERRPHWERTE; 7 - MI XN ELULEH

(Haliotis discus hannai) % IF WD .
KA

FESES S937.3  XEKERRES A

K2 (Apostichopus japonicus) M4 (Haliotis
discus hannai) =R EUEGHFE N, B X H BT 25 H]
AN E AR, TFAFIH 28712, TigaokK iR
BIGHN o LL AR L T T R TR A 2 R g S B A
FER AR IX (B LW, 1997; F3E4E, 2008), it
R, MTHEE, ARRIESR IR, N TFRHE
PR, TE R T il At S R R A S 52
“PAAbHE SRR RIS AEAR X, A TR T K R AR 1Y
WK HAET, B2 80 e IR AR IE A

FRYRBRH N H T BERY REERERKE T,
FEE; KPR i0; W5; #mE LN
XEHS  2095-9869(2021)05-0001-07

TE N, HRR TR BRI 8L 2R 38 55 58 7 b
()4 A BRI . AR YRS | A A T B IR
N HAEAF AL, PREEIE SR T RRE2 Ak, 2010 4F,
Al FRAAE ST T T LAV 3 SRR T RO TR AR
PX, AR XA A 1766.27 hm?, Hidr, B X
U 202.29 hm®, LR X HIATN 1563.98 hm?, 455
4y 3 1 H—9 H 30 H, F9P XA TINAS
W RHTE T LA S, EEAXT SO S | e
fif Al AR X S W S ] (Scomberomorus

* 2R A8 AV BN B AR BT H (2017-2020) ¥ B [This work was supported by Major Applied Technology Innovation
Project of Agriculture in Shandong Province (2017-2020)]. Z[a]fH, E-mail: 277218209@qq.com
O #EHAEE: X, #F5E 5, E-mail: liu_li_juan_426@aliyun.com

Weks H I 2020-08-20, Wedg ok H1: 2020-09-22



2 woo B ¥ g R o 42 %
niphonius) . /) # i (Larimichthys polyactis) . 7 i (TN). E#i(TP), E4JE(Cu. Zn. Hg. Cd 1 Pb)j&

[ XF BF (Fenneropenaeus
chinensis). — YR T (Portunus trituberculatus). H
ARUE(Charybdis japonica)Z .

A AR DR XA S FR BTG PR DL, S E A
AL FER 2011 AEA A Y €K7 5 B I8 DR 4 XA BT £ T
Ipii ), 2015—2018 45X T HLA Mg dal 15 5 2K 7™ b it
PR OR Y XOK RS . IR | A YT e 4
A A SN, A 7RIS SaUR IR, O
WL SRR DNA (mtDNA)F il [X (D-Loop) 42 /¥
G, X AR X B A il SR s A 2R AT RITSE
PEBIZ RS DX AR S BRER | ORI X R L Z e MR
O, S BT DR DA BRAFAE R )T, Ry S 4 M T J ok

FG IR LR X A B TAE S S %

1 MR ERE
11 HmxE

2015—2018 4F, TEQRYTIX L ARIT IR E 4 1
KBTS (& 1), RS HFERIZ(0.5 m), HHJZ(10 m)Fl
JRZWEWIE 2 m), Hd, 3 S350 3eR TR A
AW, BHAE 5 A8 H, KGRI ShAe Y 4% K AE s
Mlﬁ,mﬂ%ﬂﬁm¢%ﬁ&asﬂ%ﬁWM1m,
SREEREEN 33 mo FEACREE . AP LI IR (O
We I RTE Y(GB17378.3-2007)4H X H0  $147 . 2018 E,
TP X BEN LR SRR =150 g f931Z 20 H L) L,
TEARYS % B . B H ISR BN 0.5 ¢,

(Trichiurus lepturus) .

BCF ST B 1.5 mL SR A7, —80 CHR IR -
N
36.40°—;
N
3goP
36.35°r a7t i S A
36°F Yo
| N ity
36.30°F T . Yellow Sea
34°| ! | | L 2
118°  119°  120° ‘21" 122°E A
4
36.25°} A _GPE
3 Reserve
36.20°

12120° 12125° 121.30° 12135 121.40° 121.45° 121.50°E
P T BRI S K™ o i 9 R DR A7 DX i o

Fig.1 Sample stations of Qianliyan national
aquatic germplasm reserve
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Fig.2 Evaluation results of single factors including
COD, DIP, DIN, and petroleum in seawater
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Fig.3 Evaluation results of single factors including Cu, Zn,
Hg, Cd, Pb, and As in seawater
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Tab.1 List of eutrophication assessment parameters

SRAF B[] R TCHLA R TCHL I A LB AL
Sampling time DIN /(mg-L™") DIP /(ng-L™") TN /(mg-L™") TP /(mg-L™") N/P
2015-05 0.0707+0.0106 2.18+2.10 1.080+0.161 0.0071+0.003 362.0+84.2
2015-08 0.1420+0.0279 1.74+0.26 0.640+0.211 0.0132+0.001 107.0+35.4
2016-05 0.0695+0.0221 0.87+0.18 0.736+0.204 0.00460.004 603.0+516.9
2016-08 0.0324+0.0148 2.5542.35 0.488+0.219 0.0083+0.005 141.0+46.3
2017-05 0.0410+0.0115 1.60+0.28 0.157+0.018 0.0082+0.002 42.845.5
2017-08 0.0691+0.0176 1.35+0.50 0.170+0.016 0.0052+0.002 84.8+33.3
2018-05 0.1178+0.0098 2.47+0.70 0.279+0.040 0.0156+0.007 44.1+13.4
2018-08 0.0865+0.0109 1.64+0.17 0.269+0.021 0.0072:+0.001 84.6+12.4

A U Qe d8 BOE VPN P HE (R [ B 55, 1987),
2015—2018 4 KA BTG5 YL PR 45 R 2o (E 4),
2015 4F 8 K BTEUF(0<A< 1), HAW W I i) [i] 7K 5 2
RAIF(A<0), PRI XK E R R AT

22 NRYMRERE

2015—2018 4%, [P X YT . A HLIK
2. E4JB(Cu. Zn, Hg. Cd Fl Pb) X% As &t
W2, IS HITE Y85 P<1, W5 R X ER
IR DU AR e, PR X UTRR YA E R AT
2.3 EEEMBERET

2015—2018 4F, fR4 X BT A Wt v 2 2573
Fril 0.04~0.91 pg/L; 2015 4F 5 A F¥(ER R, K

0.80 pg/L, 2018 4F 5 &AL, H 0.12 pg/L; MEER
TR, AR,

T AR ) RV S ) B UCR A o (H T IX
JKIRAE 30 m LA E, {V 2017 4E 8 A . 2018 4F 8 A K
YR AR A AL RE i o A Y Z AR 2O 3% 3 AN
B So PRI ERBLUKS IR 9~24 FPANSE, F
KDLk % (Diatom) oy £, Horr, i B ¥ (Chaetoceros
sp.). B ¥ (Coscinodiscus sp.) R WL, FRTIK
TR N 2018 4E 5 H Y 2.9x10% cell/m’ T+ &
2015 4F 8 A 1Y 3.2x10° cell/m®, 5 2013 4EMIWFIE4
R (TS, 2014), BAE 5 A K 1R
VIR RS B AR Z MR BN TR 8 H
2016 4E 5 ) H'=1.07, 2018 4£ 5 H H'=1.77, IFiif
TP ED ZHEPE— R, HABATR H'=2, SWoRiZMR
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BETURCRAE B B KPR U sh R 28 9~14 Fb,
5T UL AR B Ay st 17 R (4idanosagitta crassa)
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HELTE 2018 4F 8 A, Hm & 2317 ind/m’ T
2018 4F 5 H.o SR, B4 5 H KR E
SRR . AR 2R B TR 8 H .
2016 4F 5 F . 2018 4F 5 A AW Z A ERAR(H'=0.82
H'=0.22), S8R, JREZix8 X P APk & (]
PR 86.6%)FIT VG H (Noctiluca scintillans) (L3
9 97.0%) KB EFETEG 2015 4F 8 A AR —
s ALK A Y Z R R (H'=2),

BT A B/NRLIR W sh R 2 7~29 Ff, By
DA 3T Ay s -V 7 ORI 2% K HR 817K 2% (Corycaeus
affinis). FAKEERE 17 ind/m* LT 2018 4E 8 /1, %
A RE 14571 ind/m® BT 2016 4 5 H; 2015 4F 8
HZ R 8 H'=0.93, W/ s 2R R
&, /N K T (Paracalanus parvus) L E X 84.8%;
2015 4 5 A F1 2018 4 8 H, H35I0 1.33, 1.43;
HAMRY) H'=2. BRIz X7 i sh ) 22 e b i
WEE, EEEWEE.

2017, 2018 4F4 HK: AR £ 7 F . 10 Ff,

R 110~120 ind./m?, AR E . PRFFh N IR
ISR (Oratosquilla oratoria lavar), & YWLFVELERE 2R )7
4% Wi %5 (Hiatella orientalis Yokoyama) . /)N 3k H
(Capitella capitata Fabriceus) . {5 H (Sternaspis
scutata Renier) #2145 L (Tellinidae) . V0 45 # (Nereidae)
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Fig.4 Organic pollution index in seawater
A<0: RAF; 0<4<1: Bhf; 1<4<2: JFRZET5H;
2<AS<3: RFETGY; 3<d<4: PEESY, 4>4: UETGH
A=<0: Good; 0<4 < 1: Fair; 1<4<2: Begin to be polluted;
2<4 <3: Slightly polluted; 3<4 <4: Moderately polluted,
A>4: Seriously polluted
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Tab.2 Test results of sediment

iﬁﬁﬂﬂ ¥ Sulfide £ HLAK Organic PeEtr flﬂf Hg €~ Pb  Cu  As  Zn

tié’le & /(mgkg™") carbon /% /(mg.kg‘{rf; /(mg'kg™)/(mgkg")/(mgkg™)/(mg'kg™)/(mgkg ')/ (mgkg™)
2015-08 87.4 0.61 53.5 0.043 0.09 13.7 10.3 7.20 55.7
2016-08 91.7 0.67 333 0.029 0.08 14.9 12.4 5.1 59.9
2017-08 48.8 0.42 30.5 0.029 0.10 17.9 30.4 5.4 55.4
2018-08 20.4 0.43 31.9 0.021 0.12 16.2 14.5 6.03 62.4
PRV 300.0 2.00 500.0 0.20 0.50 60.0 35.0 20.0 150.0
Standard
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Tab.3  Statistics of biodiversity indices H'

KL (A] PRI REVEGsh INELIE i S ) WA=
Sampling time Phytoplankton Macrozooplankton Microplankton Benthos
2015-05 2.79 - 1.33 -
2015-08 3.17 1.95 0.93 -
2016-05 1.07 0.82 2.05 -
2016-08 2.44 2.06 2.23 -
2017-08 3.37 2.83 2.59 2.66
2018-05 1.77 0.22 1.43 -
2018-08 3.42 2.93 2.38 3.41
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Fig.5 Marine biodiversity evaluation
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2018 4F, TELRIDOCREEFAERISHA 21 4>, XF
92 DNA #47 PCR 973, P 3R15H9 mtDNA
J¥514 MEGA 4.0 tbx}, 85Y)J5, K15 453~459 bp
f#Z mtDNA D-loop 474, KAl MEGA 4.0,
DnaSP 5.0 7ttt ZAEERE, 45 R W% 4. &
MraT UL, SRAE I 2 B B 2R b TR KO o %
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5 8 NS HEARR D-loop J¥F 43 BT R LLE:, UK
T [ 09 5 2 (0.0441) F 3 5K OF M Y 2
(0.0345), & TG K5 BH1200.0109), HizEsT
8 NHIZ By SR (0.0159) (MR 4E, 2020), BEAK T
K% e | AR W 2 0l 2 (W 548, 2014)
F/INA 5 0 2 B G BOK R T G IR AR 3 X 2 (B 32
1€, 2009; XA IEEF, 2021), Bos T HLUA G- X 25t
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Tajima's D=-1.15, FKUIFIARME 7R, AlhE
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BE(P>0.10),
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T L T ) SR K 7 e o e R R X R AR
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RFEE, FESMAETHADEBREL 100m KN, 78
5 05 2 e 0 5 e L L AR A A e HE A, %
WX S A P M 2010 4R1Y 6.33 g/m’ fEZ 2015 4F
) 4.37 g/m*, BEIEE RN 31%; didEDHEE &),
2017, 2018 45T HUA 0 S 485 7 i A B Bl 7t
RS G WA R (AR XS R B
AR i, HAEH A B rh AR RS
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Tab.4 The genetic diversity indices of 4. japonicus in Qianliyan reserve in 2018

e b e fo F g P 3 B S A
ﬁrﬁ:&% E]i’f%ﬂé& Qi{%ﬂgﬁﬁ g;ut\l‘)ﬁﬁ gim{ilkj—i H:fﬁ'] tzfr@& *Zﬁ@l%ﬁ :Fi/j]:,fg
. No. of Percentage of ZREE 1) SF-35 5 R
Sample Haploid Haplotype . . ) .
; : polymorphic polymorphic  Nucleotide =~ Average number of  Mean genetic
number No. diversity . 1 . . ¢ . .
sites loci /% diversity  nucleotide differences distance
21 17 0.976+0.023 50 12.85 0.033 11.1 0.037
3 it Wi /o 2R AR a WS R A A ) i 50 2k

2015—2018 4, T HL el [ 58 9K 7™ b i 9%
TR DO AOK T —EHAL R, 8 2012, 2013 4Fi%iE
WKk, 2014) A4 BT EE e, 0T M R P a i
Bt IR X R, 2014; MERERSE, 2021), B =
15 0 35 ) R FOK 7 B T R IR AR B X (BB A, 2019)
F/INA 500 2 [ G GoK 7 o  AR 4 DX R i 4 55,
2021), I 25 P T 3 g A B VT 5 £ o 5T 9 R AR 41X
(CREREAE, 2013; BERREE, 2018), FEH TR X A7
TrRBE, FrEEEITRE, KSR A G ae s,
HTFRASNLERIGS, R &iEsh, Wk
M5 3T 5 9 B T RS Sk 24.8 nomile, 2 ARG Sh5Y

7= 1) B E S FR(Henson et al, 2010), T B AR X
M2t o SHRISIET 2015 458 =8 (CE Rk s,
2019)F1 2010—2011 4FER M (E EFRAE, 2015), AJ UL
ZHFAI A 77 TI KA, 4 5 i E 57
O, AR G,
XGRS RIR R, A EZrEtE
o, TR R AR LR AR . I R IR . 5T
FahiRmtayn | Pt ] LR X N 2R Tk
YA SR A A F BT RS R R N, g
ZREVER AR T /A 8 00 2 [ K OK 7 Fh BT 98 PR AR 4P
X (XIS, 2021); SESUEETE IR, LiA
BOR 5/ B R XM LA IR K2, s,
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Survey and Evaluation of the Qianliyan National Aquatic Germplasm Reserve

JIANG Xiangyang', YU Guanglei', SONG Xiukai', LIU Aiying',
TANG Haitianz, HE Jianlongl, GAO Jiqing‘, LIU LijuanliD

(1. Shandong Marine Resource and Environment Research Institute, Shandong Key Laboratory of Restoration Marine Ecology, Yantai, Shandong
264006, China; 2. Yantai Marine Environment Monitoring Central Station of State Oceanic Administration, Yantai, Shandong 264006, China)

Abstract Parameters related to the seawater, sediment, marine biological, and protected biological
resources of Qianliyan national aquatic germplasm reserve were surveyed and evaluated from 2015 to
2018, and the genetic diversity of Apostichopus japonicas (the main protected object) was also studied in
2018. Our results showed that all of the measured parameters met the seawater evaluation standards, but
the nitrogen to phosphorus ratios were far higher than the Redfield ratio of 16, indicating that phosphate
was relatively deficient compared to nitrogen. Based on the eutrophication evaluation model, the surveyed
area was classified as first-grade nutritionally poor. The observed sediment parameters met the Class 1
national sediment quality standards. The marine biodiversity indices were mostly at a high level (H'=2);
however, the diversity of small zooplankton was low in August 2015 (H'=0.93) and the diversity of
macrozooplankton was low in May 2016 and May 2018 (H'=0.82, H'=0.22). Comprehensive evaluation
showed that the marine ecological environment of the reserve was good and met the functional
requirements. The haplotype diversity index of 4. japonicas as the main protected object was 0.976, and
the nucleotide polymorphisms index was 0.033, indicating that the genetic diversity of A. japonicus was
high. The biological resource of A. japonicas was less than the amount when the reserve was built, and the
biological resource of Haliotis discus hannai, another main protected object, has been extremely low in
the last few years. It is therefore necessary to take strong measures to carry out reserve management and
resource restoration work as soon as possible in Qianliyan National Aquatic Germplasm Reserve.
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