Haa% s T bES

2022 4F 8 H

Haiyang Xuebao

2 e Vol. 44 No.8

August 2022

ARAEIL, TR, R ABaR,

S SR Ly B IR B DR 43 A B B AR SRR (). VPRI, 2022, 44(8): 97-109, doi:10.12284/hyxb2022160

Deng Xiaofan, Zhang Hongyu, Wu Zhongxun, et al. Distribution and ecological characteristics of seagrass bed of Mashanli sea area in

Rongcheng[J]. Haiyang Xuebao, 2022, 44(8): 97-109, doi:10.12284/hyxb2022160

A L B e R 47 7o DR A B A AR

WA, KE@', ZXE, KA

(1P A WK SR A AR L T S 90 2, IIR 7 8 266003; 2. 1 & [ 5K TR A [ A B Py, LR A 5 265800)

ﬁ /\.\

WESERREE-ABALARAZ - AAREEENARAE X FXRPPRREKELEA
H, FRAREEWHRE, 2016 58 A, ML m G L BERN AL, LI T @R A 5826 hm?
B EIR, BB E WM LN E N B E ( Phyllospadix iwatensis ) 0 )\ * # ¥ ( Zostera caespitosa )
LA AT AT AR O 54.50 ho?, % 9 B K B E AR B9 93.5%, 4 AL AT B E0 2 A Aok K
FHEREE R (368. 01182) shoots/m?, T £ 4 & (TE, TRE ) # (297.0:41.5) g/m*, A4 EEH
HERN3T6hm’, FHERLEAREN 6.5%, ZARICR A, GAFENHERETE, THEKRFE
% (691.2+17.1) shoots/m?, %@éﬁmiﬁ (534.0+70.7) g/m*, B\l B ¥4 ¥R £ F o4 £ 7 4 KK
F (2.8+03) mMYLEBAENRA L, BENEKRAGFEREN TR ZR, SKEENEENEMX, 5
KEAERFENGFEREZN ML, £ LR, RAZBEREERBMALZKRTE, L ERH
HERZANTH, TEQF BNV AT FAFDFFIRT LI BV AERXE 2R RANE L
MG RTEYE A REERESBE IR, UM VR BERN ARG AR ECERBES

KEEIR. i E R BEM K 2 ER; £ SR Tl B R

FESHES: Q9488 XEktRERE: A

1 515

T B — 0] 58 A A TR R K R TR, 2
WM K E BRI R A H, FsA T (THE, T
[f]) 3k 1012 g/m?, by HAG S A T R0 DR 2 b Bk B A 501
W BHAE R GE 2 —, WA B 1T 36 TR PR B R 1Y 10% LU
IS 7 WE W S b/ 7 TN AN 7 BN s el [ e
Bﬁﬁz*yﬁ““ U, SR, LT AR 2 BRI AR b

S0 Bl I 5w, A Bkl B R T FR 2R R, R
1/3 E‘Jﬁar“am%?ﬁﬁi,?ﬁcﬁ%ﬂ@?ﬁiﬁﬁé#’%%%{
1855 AT s,

[ T A U R 22 B, 2 4 BRI R RN A
30%, F [ I R AR fobR B0 R H IR . B, i
PN Y5 7 1 A B0 B PR 7R 20 THEZ2 80 AEACHY 1334 hm?

5 B #3: 2021-12-02; 1&1T B #i: 2022-04-27.

XERS: 0253-4193(2022)08—0097-13

B2 HRCA % B 5347 1990 4 Hif JEHE I R ) A
8 & ( Zostera marina) F-¥ AW & (T &, T )ik
1500 g/m?, {H 2016 4F i o, V- Ay aEE 2
504 g/m?, {H 1990 4EF- A Wy EE Y 1/3 24551 2017
AR IR AR VD TV 0 R R ) 43 A TR R B A )
43 9L K 26.90 hm? Fl 3.74 g/m? , $ AR JE 2002 4E 1
1/107%; 2015-2019 4F, ¥ R &% ¥ 55 DK Y ¥ 55 55 B/
25.9% T RER] 16.7%, V-1 25 B0% B i1 1 035 shoots/m?
F% 25 579 shoots/m?, “F- 34 4 ) T [ 36.1%!",

FF 0 T R A %) T R A I T AR A AR S A A IR B
SRR SR A LAl . Ak, 3R 2E R
B 2R 4 ) ST U VA 0 1210 SN VS U BT [ 0,
WAL B al R e, T R B U Kl B0
DI~ A I PO SRR X L K ST AAGHE AT R ) P L

HEEWH: BKE AT AR (2019YFD0901302); [ 5 [ 8B 5 42 (42076100).,
TEF B A WAL (1997—), &, mfFé)ﬁiﬁFﬁJ\ FENFEHERBEE S5HEP 5. E-mail: 17806265822@163.com

*BEEE: RIR, B, B2, EENGEERIRER SR .

E-mail: zhangpdsg@ouc.edu.cn


mailto:17806265822@163.com
mailto:zhangpdsg@ouc.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

98

MAEEd 4445

& BR DR AT e Aaen, JEERIEE e, TR A AR AR
T YD T R Y R A I B PR AR SRR RO i B
TN, 5 VA8 W Y, A HE RN AT B B T R L kL
1 S DX I R A3 AT AT TR A, B AR IR R
TR PR IR o SR, ATHA 50T B P T R R 43 A AR
1 22 A/ BT ECHE , 7™ EE S T X i R R B PR A
S5 T AR

o S B B (37.300~ 37.34°N, 122.56°~
122.64°E) {5 T~ 1L 2R 2 8 AR i, A 1 K36 I8 A 57 t
T8 Z 1], T 7R ¥ R St A7 18 ¥ B B I WY 32 1 1l
AR PR o A A I L IR ek A BB Y 4 A BRIR
K HAEZSHHAE, F 2015 45 10 H 6 I 1y 5L 35 11 ifg
R I SRR A, R IR S HE B K Vg R T, S5 A i
BT, #0250 5 o 1y L VA B0 A A 58 K T R g g
PRo WG, T 2016 4F 8 A X b 11y HL g 3 14 Vg o0 I
JE R GE R A, 38 A 53 AT o i L L v S0 PR AT e

T I P =2 2 g e DR 3%, 48 AR 1 DR BB A2 AL
DA IY] Sy B ] T8 0 A R 250 I AR 2 2 B S 4
BIVFORE, Ak 3 B 1 5 R B2 4 BRI S 5
2 ATk
2.1 BEMEMSHAE

X E il B 6 m DLV A S R AT R R A,
21 Z&Wr i, 8] B 30 m, ¥4 B AR 1092 ho?, 401A] 1
iR o BRI A e R B Be, K A 4
P AKREE, e IRAG T 43 A i T 2 DR 340 8 I B e il
G, A K TR AL D 5%, DA 503 55 AN/
F 5% A RUR S F R SR e, AR BB R A
P, H GPS e s AP35 AL bR, 7R I8 AL il g 7
Gy Ais B, bR T AR R A IR S
Joi , KA AR BEAT S 3 AT, 45 A 72 o5 Ak A TS i
TELIEE, Al SR R R 43 A0 T AR

116°29'30" 121°31'00" 126°32'30" E
[l [ — [l \1
4339’ 4
N
39°36' e
g e
35°33' 4 : Y 122°33'30" °36'00" E
0 Soug 6 720 km - :
o
37°20'4
N
0051 2
[ = = — |

P Ty A R R A X

Fig. 1 Investigation area of seagrass beds in the Mashanli sea area
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Fig.2 Underwater state (a), external morphological characteristics (b) and leaf transection (c) of Phyllospadix iwatensis
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Fig. 3 Underwater state (a), external morphological characteristics (b) and leaf transection (c) of Zostera caespitosa
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Fig. 4 Distribution of seagrasses in the Mashanli sea area
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Table 1 Statistics of morphological indexes of seagrasses in the Mashanli sea area
EALR IS iy FEfi/cm IH#5K/em -5 9 /cm IH-$&/cm R K /em
LI YEARIE B PW1 81.8+3.2 7.5£1.5 0.29+0.02 0.23+0.01 0.36£0.06
PW2 90.0+4.1 14.742.3 0.31+0.03 0.27+0.02 1.08+0.09
PW3 90.8+2.3 16.042.5 0.30+0.02 0.28+0.02 1.75+0.06
PW4 96.0+3.3 13.3+1.9 0.23+0.04 0.23+0.01 0.98+0.05
PW5 87.6+3.8 12.5+1.8 0.29+0.03 0.25+0.02 1.130.07
FEIME 89.2+4.2 12.8+2.7 0.28+0.03 0.25+0.02 1.06+0.10
PGS L ZC1 68.3+4.5 13.3£0.56 0.37+0.03 0.330.02 6.10+0.62
ZC2 80.8+5.2 15.2+0.33 0.45+0.02 0.39+0.03 7.74+0.58
ZC3 87.1+7.2 16.10.84 0.44+0.02 0.41+0.03 8.10+0.71
ZC4 88.7+6.4 16.1£0.75 0.44+0.03 0.39+0.02 8.60+0.67
ZC5 67.3+7.3 14.7+0.64 0.43+0.01 0.38+0.03 6.15+0.84
S 78.4+8.3 15.120.94 0.42+0.02 0.38+0.03 7.34+0.94

e w4 B ILIEl 6,
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Table 2 The main environmental factors of the seagrass beds in the Mashanli sea area

IR S KB/m o KiE/C IR A I (mg L) pH  BWIE/m JREA GUBRWAE LS %

LILFEIMEE PWI 2.9 235 31.6 8.5 7.3 1.6 ikt 1.13
PW2 2.5 235 31.3 8.7 7.5 1.6 i 1.19
PW3 29 23.4 315 8.5 7.7 1.8 i 1.17
PW4 2.3 235 31.3 8.4 7.3 1.9 i 1.11
PW5 2.5 23.6 316 8.7 7.5 1.4 i 1.18
FEIH 2.6+02 23.5+0.1 31.5+0.1 8.6+0.1 7.540.1  1.6+0.2 i 1.16+0.03

PNH TS ZC1 2.9 233 31.9 10.3 73 1.9 cS 1.09
ZC2 3.0 229 31.9 10.7 74 1.7 cS 1.05
ZC3 2.9 23.0 31.9 10.0 74 1.8 cS 1.06
ZC4 32 23.0 31.9 112 72 1.6 cS 1.15
ZC5 3.1 23.1 31.9 10.7 73 1.6 cS 111
SEHME 3.0£0.1  23.1£0.1  31.9x0 10.6+0.4 73£0.1  1.7+0.2 cS 1.090.04
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Fig. 5 Morphologic indexes intergroup pedigree of seagrasses
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PW1-PWS5 indicate the stations of Phyllospadix iwatensis; ZC1-ZC5

indicate the stations of Zostera caespitosa

PW4, ZC2, ZC1 3 7o fir, 55 R A K22, 1
5 PW1., PWS 1 ZC5 4t 3 Nl fir, W5 e & R
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RO VEAL & (& 6), AT LAUE 1, Hy 1l B ifg 5l b 3 g 2
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Fig. 6 Seagrass survey stations and evaluation results of
growth status in the Mashanli sea area
PWI1-PWS5 Jy £T £F 4 #F I 503 3 5 ZC1-ZC5 Sy M A B8 5 0l i
PWI1-PWS indicate the stations of Phyllospadix iwatensis; ZC1-ZCS5 in-

dicate the stations of Zostera caespitosa
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(UB) 5 M # 1< (LSL) ¥ 0 2% 1EAH 5% (p<0.05); [A] i
BE N 22 18] A AR 5 B A SC A (AT 7B), oK it
(WT), # it %8 % 5 (DO). & W (SWT), ILRYA
PLB i (OM) Z [R] B A AR 55 B A 5G4 . SR 1M, Spear-
man A5G Hr A B, ¥ R 25 SRR AR bR 5 BRI I
8 b 2 8] JC 35 AH A (18] 7C), 3 AT REJE IR A 0 #r
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SH LSL

SH

LSL 0.38

A

AB | 0.82**  0.69*

UB 0.3 0.65* 0.52

wD | 018 | —033 003 @ 015

WT —0.44 0.17 -0.4 —-0.21

DO 0.24 —0.47 0.07 —0.004

SWT 0.08 —0.45 —-0.04 —-0.07 0.76*

OM 0.29 0.011 0.43 0.12 0.6

WD

0.77%*

B

—0.87** 0.75%  0.65*

WT DO SWT OM

0.8

L 0.2

HRRE

—0.82%*  0.84**
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Fig. 7 Correlation analysis among morphological indexes of seagrass and environmental factors
SH. it s LSL. M4 K5 AB. 3 bkt 1/ ks UB. 2B /4 ks WD K 75 WT. Kk DO. 76 40 Jik; SWT. 3891 i ; OML A7 BT 1 ft
A MG EDG AR R 2 6] f AR DG B. PRI A 7184 22 1] B AR DG s C. T 0B 352 18 A 15 PRIE P 4 b 2Z [ 9 A DG s #HR3R p<0.05, **fR 3k
p<0.01
SH. Shoot height; LSL. leaf sheath length; AB. aboveground bio mass per plant; UB. underground bio mass per plant; WD. water depth; WT. water temperat-

ure; DO. dissolved oxygen content; SWT. transparency; OM. organic matter content; the data on the left and right sides are the normalized canonical correla-

tion coefficient of the variables; A. correlation between morphological indexes of seagrasses; B. correlation between environmental factors; C. correlation

between morphological indexes of seagrasses and environmental factors; * indicates p<0.05, ** indicates p<0.01
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Fig. 8 Canonical correlation structure diagram of U, and V,
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SH. # 15 LSL. M 15 SD. 2540 %% 325 BL Hubk 1 5 WD. 2K I;

WT. K il SWT. B W BE; OM. A HLIR & &
U,. The first canonical variable of morphological indexes; V. the first ca-
nonical variable of marine environmental factors; SH. shoot height; LSL.
leaf sheath length; SD. shoot density; BI. dry weight per plant; WD. wa-
ter depth; WT. water temperature; SWT. transparency; OM. organic mat-
ter content
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Fig.9 Variable typical load analysis (a) and variable cross load
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analysis (b)
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SH. Shoot height; LSL. leaf sheath length; SD. shoot density; BI. dry
weight per plant; WD. water depth; WT. water temperature; SWT. trans-

parency; OM. organic matter content
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Fig. 10 Interpretation of typical redundancy analysis within

and between groups
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Distribution and ecological characteristics of seagrass bed of Mashanli sea
area in Rongcheng

Deng Xiaofan', Zhang Hongyu', Wu Zhongxun®, Li Wentao', Zhang Peidong'

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. The Marine Ecological
Civilization Comprehensive Experimental Area of Changdao, Yantai 265800, China)

Abstract: Seagrass bed is one of the three typical coastal ecosystems, which plays an important role in environment-
al improvement, resource conservation, and mitigation of environment degradation caused by natural disasters. It is
also important as a global carbon stock. In August 2016, a field survey was conducted in the sea area of Mashanli of
Rongcheng. A seagrass bed with an area of 58.26 hm? was found, consisting of Phyllospadix iwatensis and Zostera
caespitosa meadows. The P. iwatensis meadow was composed of two belt regions south and north of the bed, oc-
cupying an area of 54.50 hm’ and accounting for 93.5% of the seagrass bed. The P. iwatensis shoot density was
(368.0+18.2) shoots/m” and the biomass was (297.0£41.5) g/m>. While the Z. caespitosa generally formed dense
patches within the P. iwatensis meadows, and occupied an area of 3.76 hm’, accounting for 6.5% of the scagrass
bed. The shoot density of Z. caespitosa was (691.2£17.1) shoots/m?, and the biomass was (534.0+70.7) g/m’. The
water depth in the seagrass bed was (2.8+0.3) m, and the seabed was mainly rocky, with some sediments covering
on the rocky beds. The growth of the seagrasses showed significant spatial variation, which was positively correl-
ated with the water temperature, and negatively correlated with water depth and terrestrial pollutants. By compar-
ing with historical data, it was found that the degradation of seagrass beds in Mashanli sea area was severe. Anthro-
pogenic activities are the main causes of seagrass degradation, including fishing and aquaculture activities, as well
as the pollution of land-based sources. Therefore, it is suggested that rationally planning the scale and density of
aquaculture in surrounding area, strengthening the control of terrestrial pollutants, and carrying out ecological res-
toration projects of seagrass beds will promote the effective protection and scientific management of seagrass beds

in temperate zone.

Key words: seagrass bed; seagrass species; distribution area; ecological characteristics; Mashanli sea area
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