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Effect study on a biological prevention method applying
mix-culturing of saltmarsh and Avicennia marina
mangrove trees to reduce marine fouling fauna damage
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( 1. Guangxi Mangrove Research Center , Guangxi Academy of Sciences s Beihai 536000, China;

2. Key Lab of Guangxi Mangrove Conservation and Utilization s Beihai 536000, China )

Abstract: In Beilun estuarine area of Guangxi,China, the intertidal flat were filled to an elevation of about 220 cm
Yellow Sea Datum to mix-culture Avicennia marina (AM) seedlings with four species of saltmarsh,aimed at stud-
ying the effect of biological prevention method for reducing the fouling damage on mangrove trees. The results
showed that Cyperus malaccensis (CM) and Zoysia matrella (ZM) were able to grow and spread faster,and more ef-
ficient to slow down water velocity and accelerate sedimentation than Scirpus wvalidus var. laeviglumis (SV) and
Phragmites australis(PA). 19 species of fouling fauna were found on saltmarsh and mangroves,among which Bala-
nus littoralis s Euraphia withersi » Littorina melanostoma and L. scabra were major dominant species. Among four

saltmarsh species,the fouled degrees on CM and ZM were significantly less than those on other two species. And the
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fouled degrees on four saltmarsh species were all significantly less than that on A. marina tree. The mix-culturing of

saltmarsh CM or ZM with mangrove tree AM could efficiently reduce the fouling damage, resulting in better tree

growth indexes i.e. tree height, leaf number, branch number, branch conservation and survival rate than those in

mono-species treatment areas. In general,a saltmarsh-mangrove cooperating ecological conservation system could be a

practical model for mangrove afforestation.

Key words: saltmarsh; Avicennia marina ; fouling fauna; saltmarsh-mangrove cooperating ecological conservation;

biological prevention method
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Fig. 1 Treatment location for testing the biological pre-
vention effect of Avicennia marina trees with four salt-
marsh species on the fouling fauna by mix-culturing
AM= Avicennia marina, CM = Cyperus malaccensis, ZM = Zoysia
matrella s SV = Scirpus validus var. laeviglumis and PA= Phrag-

mites australis. The same below.
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Table 1 Densities and heights(mean4=SD)of four saltmarsh species on Oct. 2011 and Oct. 2012

Oct. 2011 Oct. 2012 B 3128
EORER LB A ER X — — i 4 i 4
Saltmarsh Treatment area ¥ Density % Height ¥ Density 5% Height Density growth Height growth
(ind * m™) (em) (ind * m™) (em) (times) (times)
A CM 7] ¥ Fij 2% [X. Seaward 6.1+0.4 a 35.0+4.1a 51.3+6.3a 91.4+82a 7.41 1.61
IR AN X Mix-culture 6.4+0.5a  33.4+35a 57.8£58b 98.14+85b 8.03 1.94
WSS ZM [ RTZ X Seaward 14.8+1.0a 17.14£2.0a 59.3%6.1a 91.4+8.8a 3.01 4.35
JRFP X Mix-culture 15.2+1.2a 16.9+1.8a 67.6+6.2b 96.2+9.1b 3.45 4.69
B PA i) ¥ i 2% X Seaward 4.240.2 a 8.940.5 a 7.540.6 a  103.949.4 a 0.79 10.67
IR A X Mix-culture 3.74£0.2 b 9.840.7 b 8.40.8b  106.449.4 a 1.27 9.86
KA SV [i1) ¥ Fif 2% [X. Seaward 3.84:0.2 a 41.64+3.1a 12.3+1.0a 85.3%7.2a 2.24 1.05
JRAP X Mix-culture 4.1+£0.2 a 47.3+3.6 b 14.7+1.2 b 81.6+7.8 a 2.59 0.73

TE s [ — R V8 A R TR Ak B XR0HE AR T2 AH R RE SRR 22 RN B3 (P=>0.05) R Z 2 5 B3 (P<<0.05), T,
Note: For the same species in two treatment areas,the data marked with the same letters have not significant difference(P>>0.05) ,otherwise have(P<20.05). The

same below.

T80 T 25 20 5 1) BEL I 00 S i L A ) VA T 4% X
FR X 23 JI AR T 58.8% 1 51.0% (£ 13
WZ A MR T 54.9% F1 45.1% . B HEHFRIX
N5 R OK A 2 B TR AR X H BHL IR g S ARG .

[61) 6 B 4% 1X. o 19 O3 L R K R0 25 00 ML
R N A, VAR08 I 45 2 ) 3 R a0 T AR
Yy A ALY B A R ax — B4 R AR B AE TR b X,
T i J % [X P9 B S K i A A AL I 8 B AR /N TR
I A AT SR RAT LT B K R 2 R 6 R B L A
KFRB r 43 ) R TR R 5 R AIGR, 0,991 07T
R R 547 ML K 4, 0,956 5 I 7 [ A% R 5 A AL

FEHE % ,0.924, Yk B K- (P<<0.001) ,
23 MAMEBEZSREELLE

N 3 & IR X G sh 2k Em T
A2 X, R 2 AT . DA AE W b
FE T A A 3 DX DU b b VA R 7 Y 4R B 38 R Y <A
W35 2% B <K 28 <L DU B LB AR SR, I
W LTSRS RIS S5 A 5 A 3 AR TE 22 RECKR,
T DL Sk b e A O R BRSPS R N T
A AR SR L %5 B AR S BEAR & (H AR W 6 fE 45 R AR
K.

TRFR DX 1 1 ¥ 40 2 B A i o i) A Tl



2

IR A5 - R TH R HETR MRS TS B 3 18 T A AR W BT A ROR T 5T

207

® 2 BRBEXRTRER FIRNRELS

Table 2 Deposition rate,increment of organic material in sediment and tidewater velocity decrement in different treatment areas

AL FHIX. Treatment area

Deposition rate
(mm =+ a')

VOB % e 1%

Tidewater velocity
decrement (%)

LB KR
Increment of organic
material (%)

7] ¥ {if 2% [X. Seaward H % AM
A CM
RKA SV
¥ PA

W25 2k ZM
a3 AMA-CM

RAP X Mix-culture

M+ R KA AMA+SV
a3 AMA-PA

HE SR AM+ZM
HE 5 AM

1] fifi J&i 2% X Landward

-0.5 2.0 -37.3
2.3 54.9 31.1
-0.4 2.0 -22.9
-0.3 0.0 -21.2
2.5 58.8 38.2
2.1 45.1 27.8
-0.2 2.0 -4.5
-0.3 2.0 -0.1
2.4 51.0 32.8
0.1 2.0 0.2

Table 3

R3I BRERARE

HRBEZTMEELR

Numerical characteristics of fouling fauna on the fouled saltmarsh

VG #3814 Fouling fauna

X 15 P % 4
Theatment area lmareh L prE ‘ AT T
species Species No. CGind » m?) (g m?) Dominant species and their relative importance values (%)
MEHZX  EHE CM 3 20 759 156.71 M & i EW 99.2
Seaward W22 ZM 3 11 745 198.53 1A e A BL 99.9
P PA 3 13 495 356.51 T 6] AT BL 96.07 ; A1 B4 WG 3.43
MKA SV 3 15 255 235.36 T 5] i A% BL 99.9
TR X HHECM 5 786 36.06 4B EW54.45; 58 082 LM 39,19 LRSI 1,14
Mix-culture  JHM-£52 % ZM 5 3097 80.89 W 6] Al BL 94,3 DA L8 <F 4R 3,79 A LR LM 1.89
M PA 4 14 458 347.50 6] AT BL 96,115 A 4G OG 2.85; & MuiEaF EW 1.05
MKZ SV 3 14 307 245.27 16 7 A BL9Y.9

W A HRRS o BL = ) AR L CR= 20 A 0L ~P 3L EW = [ A M A . LM = [ 1 5 82, LS = MLRE B2 48, OG = [T I 4005

R,

Note: In the column of dominant species, BL= Balanus littoralis , CR= Cerithidea rhizophorarum ,EW = Euraphia withersi s LM= Littorina melanostoma , LS=

L. scabra sOG=Ostrea glomerata. The same below.
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Table 4 Numerical characteristics of the fouling fauna community on the fouled A. marina seedlings
G a4 Fouling fauna
Jib B [X HA 5 e
Treatment area Seﬂead/lfi\ng ﬁlﬁﬁ( Dfil%ty ]31:0%;2% ) ) ﬁﬂﬂﬁ‘&,ﬁ;*ﬁX¢§¥{ﬁ ,
Species No. (Gnd*m?) (gem?) Dominant species and their relative importance values (%)
[ 3 T 2% X Seaward K1 High 5 15 128 2 046.79 (A7 BL 98.86
/N Low 5 14 310 1726.84 Wl 4T BL 99.23
RAIX AM+CM K i High 8 1041 151.86 MR LM 79.16; MR IR LS 13.33; H A& MIEGE EW 4.6
JNE Low 6 869 111.31 B HEER LM 81.65; MR IR IR LS 11.64; 1AMk 47 EW4.3
BAX AM+2ZM K1 High 7 7135 771.66 A BEEDE BL 82.55; (A HESE EW 10.14; B R LM 2.10
/NE Low 6 1232 127.62 WA 47 BL 98.6
BAX AM+SV K1 High 4 11 549 1403.57  WHlE #EAF BL 91.31; 15 EW 6.43
/N Low 4 10 342 1077.17  WilE 4% BL 98.84
RAIX AM+PA K1 High 5 13 764 1714.84 WA MEAF BL 85.92; [ &k Mujik 4% EW 7.36; HI R 41 Wi OG 6.25
/N Low 5 12 313 1244.96 WA #EaE BL 97.92
Ji] Bifi J5 %% IX. Landward K1 High 5 9612 1492.69 i iE] #EAF BL 84.36; H &b EW 8.67
/NH Low 4 8 497 1073.45  W[E 4% BL 98.95
x5 BNEXAEBEEREKTK
Table 5 Growth indexes of A. marina seedlings in different treatment areas
A B A5 fk % Change rate
Ko br LhH X Oct 2011 Oct 2012 (B/A-1 (%)
Growth index Treatment area JNEE PN JNEE SN AN N
. Low High Low High Low High
f{g;hl Cem) li] ¥ 1 2 IX. Seaward 10.6 a 67.6 a 33.6 ¢ 77.8 b 217.0 15.1
R IX AM+CM 10.2 b 68.9 a 41.4 a 87.5 a 305.9 27.0
R IX AM+2ZM 10.8 a 66.8 a 40.6 a 83.7 a 275.9 25.3
BAX AM+SV 10.4 ab 67.5 a 35.3 b 76.2 be 239.4 12.9
AP IX AM-+PA 10.1 b 66.4 a 36.1 b 75.8 be 257.4 14.2
‘ I i /5 2% [X. Landward 10.6 a 68.2 a 35.8 b 79.5 ab 237.7 16.6
?tf% (ind) ] ¥ Rif 2% [X. Seaward 2.0 a 23.2 be 6.4 d 8.7¢ 220.0 -62.5
B X AM+CM 2.0 a 25.0 a 12.3 a 36.2 a 515.0 44.8
RFX AM+ZM 2.0 a 24.6 a 10.7 b 31.2 b 435.0 26.8
R X AM+SV 2.2 a 21.7d 6.8 ¢ 12.3d 209.1 -43.3
RAP X AM-+PA 2.0 a 24.2 ab 7.2 ¢ 13.6 ¢ 260.0 -43.8
. lis) il J5 2% [X. Landward 2.0a 23.5 b 7.2 ¢ 12.9 cd 260.0 -45.1
E‘;;i Height (cm) ] ¥ Rif 2% X Seaward — 43.4 a — 65.5 a — 50.9%
RAIX AM+CM — 45.5 a — 46.7 b — 2.6%
BA X AM+2ZM — 42.2 ab — 43.8 b — 3.8%
RAMX AM+SV — 39.6 b — 67.3 a — 69.9%
RAIX AM+PA — 40.7 b — 66.1 a - 62.4%
N 1] ki J& 2 IX. Landward - 41.3 b - 69.2 a - 67.6%
E‘fﬁch CGind) ] 1 /i 2% X Seaward — 4.2 ab — 1.8 d — -57.1
B X AM+CM — 4.2 ab 1.3 a 7.1 a — 69.0
R IX AM+ZM — 3.8 ¢ 1.2 a 6.4 a — 68.4
RFPX AM+SV — 4.5 a 0.3 ¢ 2.3 ¢ — -48.9
RFIX AMA-PA — 4.1b 0.3 ¢ 2.2 ¢ — -46.3
] i 5 2% X Landward — 4.5 a 0.4 b 2.6 b — -42.2
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