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B RYLLRIAR . TERE LIRS 2 SRR, 2
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ARG S PR MR A AR, i R g4
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M5E 2 R CREPE M IRETE ) P2, R AR AR - 1L (ks
5 ORI oK A B 1 B ), R R - 1E TR
PE A P ARG T AAER DA T
ATV PE SR A T B A Y B R L A s R T
F MM (% E Elementar, Vario EL I JH 7% -y
WA LA AT I A
1.4 HBAEE 5

FRE: AR IR R N S AR,
B/ N S B M Gind-g ) ZEABER A2
B R LIZER AT TEARER T &
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W] SPSS 25.0 B A% A W 54l A PR I 14k
P VAT . R 7 22507 (one-way  ANOVA) 43 #7 Fl L.
AR A e S HT (Pearson) . 22 ANFFET, R FHAESEUGE
5% (Kruskal-Wallis) .

JZH] PRIMER 6.0 HfxiBlla it Z2e8eito0pr:
FIERARZPRFEAAE AR 55 8257 Bray- Curtis AL
P FFEES T MDS(Non-metric multidimensional scaling)f
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BT IR LI E AR LR 1 AR SRR IR Y
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R1 AWHKAZEHHRRLILRS
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TEE
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Al IR e
SRR AR Y 9 7 1 (P<0.01)

) H@ART/CLE

7 B e o P ) 47 16 W 35 2 57 (P<0.05), 73| R B G
2 A v R P A BT R R e TR AIR
FELLRAR(P<0.05); FRATEMSHERD AT H

(1. 2F 3 HHRTEAZFH 3 THEEZIRE)

~ A B

T A HE

0 TR A LMARP<0.05); 55— g R 3
AT N =1 a1

Tab. 1 Carbon/nitrogen ratio and tannin content of mangrove leaf litter (1, 2, and 3 represent the three decay levels of
leaf litter)
X R E T EHBRAE BT TFRERGFEHT -
AP T L U PO oo L%
& /(mgrg ) & /(mgrg ) Za/(mgg )
£ 1 80.98+30.60 49.69+12.10 19.71+£2.60 55.57+39.22
. ’.Ej . 2 19.50+2.07 30.22+3.90 24.97+1.50 70.43+24.13
Avicennia marina
3 26.94+5.40 50.35+9.90 47.51+14.10 74.15+£20.41
ST 1 37.66+28.50 66.76+23.12 23.43+4.50 20.23+3.56
o - 2 48.81+23.43 35.69+2.56 22.78+20.45 36.31+£23.56
Rhizophora stylosa
3 34.59+3.10 64.35+5.40 27.59+4.58 103.02+5.60
. 1 45.00+25.50 22.00+4.80 34.70+17.50 57.62+43.60
R L
. 2 43.2042.60 38.10+28.50 16.40+3.10 82.95+4.54
Mixed forest
3 17.00+6.00 19.30+5.60 20.90+2.00 116.97+28.80
A 1 58.00+18.90 34.80+1.50 51.10+24.00 98.01+£56.05
. 2 59.20+44.70 28.60+2.60 55.80+8.70 130.67+9.66
Ceriops tagal
3 18.10+1.40 18.10+0.20 47.60+28.60 46.53+3.99
e 1 67.10+11.30 45.10+£31.90 43.70+30.80 47.59+9.90
) o 2 96.10+2.50 67.20+15.50 43.30+13.30 97.13+£23.51
Lumnitzera racemosa
3 36.80+13.30 65.1+50.0 42.50£16.10 43.50+5.94

R2 AMMKAEHTMERFESHEBERFTRYTER FRERRAESRER

Tab. 2 Results of the Kruskal-Wallis test on environmental factors of mangrove leaf litter and one-way ANOVA
analysis on sediment

INEBE R T H%E df HIF P
" b 4 3.927 0.416
AL
W/t JERERERE 2 2.565 0.277
T A 4 9.729 0.045*
JEEn o R
it ERPEG R o s R 2 0.797 0.671
b 4 4.961 0.291
N I\ o d
Tt EART R 2 9.195 0.010%*
. T 4 11.745 0.019%*
TRkt R ZG AT ——
ISR 2 0.204 0.903
kLR o 4 2.466 0.107
AR 4 4 1.196 0.366
B & T 4 13.179 0.010%
MR ALY] Rt I iR B gl 4 0.721 0.595
ik R R Fif 4 1.890 0.182
M4 a & T4 4 1.573 0.249
KA T T4 4 0.659 0.633

FE: *FIRTE 0.05 ACFGOUIN) _F 535 M6 ** R RTE 0.01 ACF (U | 35 M1 %
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DU PR A 7000 5 A9 25 2R L3k 30 BRI 3R 5 22
I AR I 2, DU HILR &t e AN R 2R k]

®3 ANIMMRRYINEE FHFE

) H@ART/CLE

A1 2 25 57 (P<0.05), HARA 2R 355 TL0H
(P<0.05).

Tab.3 Characteristics of sediment environmental factors in the five mangrove forests

SRH bkemm ERE Gssmoond  MBIERE o b e, T
gh/(ugg)  wHE/(ugg) Pr/(mgeg)

P 0.02+0.01 2.410.02 0.12+0.20 0.48+0.16 1.71£0.07 3.48+1.11 25.70+1.29
ARG 0.03+0.01 2.30+0.08 0.13+0.02 0.44+0.49 2.36+0.51 3.04+1.23 22.57+1.97
RELR 0.03+0.01 2.58+0.07 0.06+0.03 0.19+0.09 1.03+0.38 16.77+6.86 25.10+0.00
fiRA 0.02+0.00 2.45+0.25 0.08+0.09 0.48+0.30 2.46+2.00 9.70+3.41 25.90+0.50
(S 0.02+0.01 2.66+0.20 0.07+0.06 0.28+0.15 1.75+1.33 17.72+15.68  24.90+4.30

X5 AL B BTRR P LR 95 1 215 R 43 )
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PCA JrHr2s R BoR sy 1 FESS 2 23HEER
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A RRKUCORIM SRR o Tt RS o i . AR
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2.2 NRURAB ) M 0 ERELE R,

FETEIRE R AR Y 12 A/ N SR, 2
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Tk, HAS IR SVRE | SRS IS b
25, KRR . e B, RAs, HAHXT R
7 027%. FIEHE, 20, Bizs. MARARLUIGRE

=
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(P<0.01), I, B SIRAOR . MRAREE
2E5(P<0.05), &M IR T PCA /007455 s E AL
o3 1VFERSY 2 2HaE RN 64.3%. X FRsr 1 51
B AR AR YR M AR A T A it L ARG &
B X Y 2 STBRE R AR A O B T
GHTE R GRS T 5. ANOSIM 73T iR,
ISR FAEA RS AR (] 25 5 R 3, (HAEANIRIZIR
PR 6] 2% 5 5 (R=0.178, P<0.05), Hrp2rifthi 5 4
K, HZESMEAR ., IRAIRMER B EP<0.05).
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Results of the PCA analysis on environmental factors of sediment and leaf litter

BEEM%SEL 9. 9. 6. 8. 7 AVINUEHishHYIZRE.
o, SERIAAELL RS RN, A FIE B2
FEFBHERRE KN S EIRBER T N B 25 2
ARG 132 DL 2 2R SRR A A R 3 h 2R
AHETE(80.80%) ey, HARIRI LI (65.97%)
TRALIREEE(60.97%) . I EHERRE(57.75%) . MiZEREE

=
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i H@ART/CLE
(55.17%), Be K MAHRT F i M= TIFEE NG.6743.13) indg !, Hrh, FIEEERE N
(40.29%)85c i, HAKUCH I HEREE(37.99%) . TRALL  (7.39+4.06) ind-g ', ZLIEMEREVE 47(7.52+1.39) ind-g '
PRETE (35.54%) « LUMEMEHETE (29.97%) . FASRAREE  MIZERETE R (3.42+0.81) ind-g ' . FRAREE F(7.12+
(18.00%), 52k BN 4= B A A A L 3.68) ind-g . IRALIMEEE F(2.8842.04) ind-g'; 3 Fh
O Ao R R T B 2B /N LR S ) B ) g B —
! T 2 B E (3.76+1.81) ind-g ™' 45 M SEFLE (4.92+
2.27) ind-g ™", =R E R (8.3243.46) indg ',

SEEgs
s TSRO Sl R 4, /NS S PG i 2
A NIRETRER . R B RR I 22 5 . 3 (P<0.05),

T RAR TR G ZLRTE T /NG 2l ) =F 2 B 3 MR T 416
HEBETE I SR RE VS (P<0.05), A9 AR BETS W2 b s
TR LLWREVE (P<0.05); 5F =Rl B R B /N JEE ARG
Bl BE 53 0 A% 52 b v T 5 — AR RN A R R e AR
£ (P<0.01),
5 ALK 3 FIOASRIE AR EE A JRE /N JECATG

R KRR « R @ A = A ShYIR AP WLIEL 4, 5 AR NS E A
=L —1
B2 LR BN LR 2 2K B AR g %Ef’(mﬂf” he dwtg o, FIEHERE A (8.01+
Fig. 2 Relative abundance of the main meiofaunal taxa in 3.76) pgdwtg . QIY@W%V%%JU 191.17) pg dwtg ', #
the five mangrove forests %gﬁ%j‘j@ 7340.93) ug dwt-g ' FSRAREL J(4. 99ﬂ: 3.08)
ng dwtg ', IRGLIRHRE K(2.9541.79) g dweg; —Ff
23 PERBHINGFELSENE %ﬁﬁ%%wm/wwm%m%ﬁ 5

5 ANCIRIAR 3 PRI R AR B D PR VE BT AR /B AR (3.68+1.88) g dwt-g ' B T RIE SRR (4.71 £2.17)
SRR LK 3. 5 MM INUERMZIY pgdweg ' S RERARREE(7.7343.08) pg dwt s
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Fig. 3 Comparison of meiofauna abundance among the five mangrove forests and among the decay levels of leaf litter

H L, 280 3 43R ITE Y 3 Rl R RE B

x4 ANOAMKEFOEEH=ZMEELEEENERENDFEERENENESHREER
Tab. 4 Results of the Kruskal-Wallis test on the abundance and biomass of meiofauna among the five mangrove com-
munities and among the decay levels of leaf litter

A S df H P
. EAR SN 4 27.686 0.000%*
#1 % i
ANRRHRE I JRE L R 2 17.224 0.000%*
. EAR PN 4 30.743 0.000%*
/NTEL JRCATS B ) A ) i .A
" =R 2 20.430 0.000%*

W #*FRAE 0.01 7K (U I 5 35 AH ¢
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Fig. 4 Comparison of meiofauna biomass among the five mangrove communities and among the decay levels of leaf litter
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Xof AR 2 s R 95 /N R JRC AT Bl 0 AR R AT B T
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FEMR A . U LR DL B2 0 0 S5 AH
XHEEE T, ANOSIM 73T 45 5 i 7 AN [) J 9= A B2 1]
AN RS S R VK 22 S R 3, AN TR DA Ak ] /N
JEE G S0 40 B I A7 A b 25 M 25 57 (R=0.182, P<0.05), H:
o, WEZEHETE S AR AR | ORI R R
T 0] 22 5 35 (P<0.05), HpdiM 2R AR E., 456
SIMPER /37 (3 S)Af5: 2R i 28 Fnbs & Mt 8
JEHEXT LA I 2T A B v 2 ) 22 5 B AT 2wk, Hop
M2 BEVE S E R T AR AREE, mide ek
W = T A R BE VR MR RV I R R 2R

JE BT 200 A B R
25 NERBHUEREERFHXE

X /NRU G S B L AR S PR R gk
17 Pearson AT, 45K ILE 6, 45K W/l
A ) = B 5 T A A T R B UM G
(P<0.05), 54rik R ECE W W2 77AH G (P<0.01), 5
P 25 R B S0 28 IE A 52 (P<0.01); /NRYE G S 4=
Yy 5 AT e G BT B i A I 1A G (P<0.05),
5505k R BRI AU OE(P<0.01), SR REE
2 IEAHOC(P<0.01); =F BRI Py i 5 A R BE 1
(6] 597G i A P . BIOENV 04 3t /s -4
Foa it FREEHELT R SRR R
FB0 IS5 R AL G BB SR L M R/ N TR RS AT 3 0 1
BETES5H, FHOCRECH 0.360,

P RR R
) T2
o IREELW*2
o IRELIH*3
o FEER
A O [1EHE
O L1343
¢ A ZI MR
o ¥ A LT
® o A ?I{’feﬂ";'rﬁﬂ
X X iRl
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X X 73
v VAR
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Fig. 5 MDS results on meiofauna communities from different mangrove forests and different decay levels of leaf litter

TE: 1. 2 F0 3 3 HIARIR IR Ay 3 Rl AL A

Marine Sciences / Vol. 47, No. 9 /2023 33



HRRTL » |7
m@@ARMlE

RS AREILLHIHIEZEM ME B RIE R )8 % A8 SIMPER S 4745 R

Tab.5 SIPMER analysis of meiofauna communities on leaf litter from different mangrove forests

Uik Ay RS ke
A FRE/(x10" indg ") TIERE/%  BIFTTEE/%  EE(x10indg ) TERE/%  BIFTTEE /%
W 19.52 75.89 75.89 13.34 21.61 97.50
FARAK 57.54 ' ' 12.82 ' '
i 2 19.52 13.34
— 4963 71.92 71.92 2y 55 23.63 95.55
M2 19.52 13.34

N 55.17 55.17 39.74 94.92
[ERzes 42.70 28.09

xo6 NARWHMMFE. EMERMRBEIHFESINERTE Pearson HHX S HER

Tab. 6 Pearson correlation analysis between meiofauna abundance, meiofauna biomass, and environmental factors

N AR S /NEY AR B A )

AIE AR T AR —0.418% ~0.469*
EARMGRTEE -0.115 -0.15
FRRM AT -0.388 0.186
TR A BT -0.006 —0.044
i/ L -0.129 —-0.216

e o i 0.051 0.137
J kit SR 1 1 -0.006 0.07
EERIR g s -0.285 -0.333
Gk REL —0.613%* —0.561%*
MR 0.550%* 0.506*

HRE R AR -0.191 -0.152

TE: *3RRTE 0.05 KGRI B 25 FH G +#3RARTE 0.01 A (U | tnk 25 11 5C

3 Wik

X A FE Y LTI PR 11 R 47 DX 8 9 I B A /N5
W 3h 4 B FEUU R BREE HEAT 8 2, WRST T /0N B JE A9 3l
WIS R R 2, SRR, 5 ARk
VAN A /N S A B0 R B L AR LA R BT 4
H 2 S 3, A B 2 0 A R /N R TR A 2l
Wy 0 2 S8 A e v s R I R 2 /N5 JEE AT 30
() B 5 I B 5 00 9 B B85 PR A G, S AR
HEE P FAR K
3.1 AE IR T RS EAREA DR RAB

ZHH Y F

SN T B 40 1 B A i AE S LT AR
28 1B 3 A B S AR — B0, 038 B 00 M A 1
BETE 00 R R, T 2 R & LW B VR
42 B FAE AR, B R RETE S o R T
VAP A BT e /N R 4 R R
W SR . LD SR AR S T ) B R M Bk

AL R g kB R Y[R ey 2 e A v v o
HAWW, n Ay sefit A AR AE ST, B
Yesh Wy B R, RIS A S B R IO A,
R AL 1 05 R ) RN BTV K ok v g B
A RILLR I g e HA B3 R R e B, Y
e R I 2 R RIS D, AR
A Jf e i A B 5 AT LS ) R A 2 ) R
fii 4, B R T S AR, AT Y
I A 07 b S T L T R A 2T AR b 2
JEE A B I 5 R, BRI AR A AL 4 BT e A
FURT LRI i 1 DUR) rh By 5 6 5 O
PSS VTR AL T /NI h i 2 A1 DE R B2,
B R I AT A TR R R B RS A R R R T R B
LN S ) R B A HLRE TS, XA L AR L T
J R LT ARG R /N B TR AT 2l 0 e 9 7™ A T
W4, 1T Abdullah 55500 R SR 8 S0 B 24
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Abstract: Meiofauna is an important component of the mangrove ecosystem. Thus, it is important to elucidate the
community characteristics of mangrove meiofauna to gain knowledge on the biodiversity, monitoring, and evalua-
tion of the mangrove ecosystem’s health. The meiofauna on leaf litter and the sediment from five typical mangrove
forests were investigated in Hainan, Dongzhai Harbor National Nature Reserve, China, in November 2020 to study
the community characteristics and factors affecting meiofauna. A total of 12 meiofaunal groups were identified, and
the relative abundances of nematodes and copepods were 67.67% and 29.31%, respectively. The average abundance
of epiphytic meiofauna was (5.27+3.35) ind-g ', and the average biomass was (4.94+2.35) ug dwt-g"'. The abun-
dance and biomass of epiphytic meiofauna were significantly different among the five mangrove forests. The
abundance and biomass of meiofauna in Avicennia marina and Rhizophora stylosa were higher than those of other
mangrove forests, whereas the abundance and biomass of meiofauna in the mixed forest were the lowest. The
abundance and biomass of meiofauna were negatively correlated with the content of soluble condensed tannins and
the sorting coefficient, whereas they were positively correlated with the skewness coefficient. A combination of
environmental factors, including the contents of chlorophyll @ and cellulose condensed tannins, as well as the sort-
ing and skewness coefficients, clearly explained the community structure of meiofauna. These results not only pro-
vide basic data for an overall understanding of the mangrove ecosystem but also new perspectives for future studies

on the structure and function of mangrove ecosystems.
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