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A biological trait approach to assess ecological functions of macrobenthos
at different stand age of rehabilitated Sonneratia apetala mangrove
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(Guangdong Provincial Key Laboratory of Fishery Ecology and Environment; Key Laboratory of South China Sea Fishery

Resources Development & Utilization, Ministry of Agriculture; South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Based on the investigation data collected from mudflat, rehabilitated Sonneratia apetala mangroves at stand age of 8, 9,
14, 16 and 20 years and Avicennia marina natural mangrove forest of Futian National Nature Reserve in Shenzhen, we studied the
ecological functions of macrobenthic community at different stand age by analyzing biological trait patterns, functional diversity and
functional redundancy. Results show that the mudflat, 8-, 9-, 14- and 16-year-old stand rehabilitated S.apetala mangroves, and 20-
year-old stand natural mangrove forest had different trait patterns. The more complex the structure of the habitat and the higher the
content of organic matter were, the more species with lower mobility, smaller body size, surface crawler/swimmer, planktotrophic,

deposit-feeder and herbivore were observed. Generally, the functional diversity increased at first then decreased with increasing hab-
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itat structure and sediment organic matter content. The functional redundancy was generally high in the mangrove. To sum up, mod-

erate increase in habitat structure of mangrove is more beneficial to the ecological functions of macrobenthic community.

Key words: macrobenthic faunal community; biological trait; functional diversity; functional redundancy; stand age; rehabilitated

Sonneratia apetala mangrove; habitat structure
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Fig.1

Sampling sites in the present study

A. sampling sites located in northeastern Shenzhen Bay; B. map showing the location of Shenzhen Bay; Mud. mudflat; SA. S.apetala; AM. A.marina;
SA08, SA09, SA14, SA16, SA20 and AM represent different numbers of years since rehabilitation.
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Tab.1 Biological traits and trait categories
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Fig.2 Proportion of different traits of large benthic animals

M-N. mobility (none); M-L. mobility (low); M-M. mobility (medium); M-H. mobility (high); H-SE. habitat (sessile); H-TP. habitat (tube [ permanent]
); H-B. habitat (burrower); H-CR/SW. habitat surface (crawler/swimmer); B-VS. body size (very small); B-S. body size (small); B-M. body size (me-
dium); B-L. body size (large); LS-S. life span (short); LS-M. life span (medium); LS-L. life span (long); RT-G. reproduction technique (gonochorist-
ic); RT-H. reproduction (technique hermaphrodite); RF-2perY. reproduction frequency (twice every year); RF-E-1perY. reproduction frequency [once
per year (extended period)]; RF-D-1perY. reproduction frequency [once per year (distinctive period)]; L-P. larval development (planktotrophic); L-L.
larval development (lecitotrophic); F-P. feeding mode (predator);F-H. feeding mode (herbivore); F-D. feeding mode (deposit-feeder); F-F. feeding
mode (filter-feeder); AM. 4.marina natural mangrove; SA. S.apetala; SA08, SA09, SA14, SA16, SA20 represent different numbers of years since re-
habilitation; Mud. mudflat; the same case in Fig.3.
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Fig.3 FCA plot showing the trait pattern among different sites
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Fig.4 A dbRDA plot of macrobenthic faunal functional com-
position fitted to significant predictor variables using Step-wise
DistLM selection procedure and AIC selection criterion

No. seedlings. number of seedlings; No. Acanthus ilicifolius. Number of
A.ilicifolius; SOM (%). sediment organic matter content; TN (%). total
sediment nitrogen content; C:N. the ratio of TC and TN; Mud. mudflat;
SA. S.apetala; AM. A.marina; SA08, SA09, SA14, SA16, SA20
represent different numbers of years since rehabilitation.
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Appendix.1 Floral characteristics of S.apetala at different stand age in Futian Mangrove National Nature Reserve in

November 2014
A EARLiER7)] JREBH ) B m S5 /m J¥i#%/em LA K/m’® IR BUR
site mangrove species number of mature plants  average height DBH number of seedlings number of branches per tree
SA08 TCMISE 0.67 9 30.3 0.39 1.3
R 0.67 1 1.3 0
o 0.26
A AL 0.02
SA09 TS 0.27 10.6 33.9 0.11 1.4
il 0.13 1.3 7.6 0.47
R 0.68 1 1.3
A AL 0.15
SAl4 Tk 0.33 7.7 329 0.06 12
=] 0.03 12.3 50.2 0 1.3
o 0.02 14 0.01
AT 1.09 1 1.3 0
il £ 0.02
SA16 TSR 0.13 10.9 52.7 0 1.5
R 0.07 12 51.5 0 1.1
AT 4 1.5 1.3 0
LS 0.16
LA 0.03
SA20 eI 0.24 9.5 40.1 0.09 1.7
Hoiti 0.02 2.5 155 0.03 1
il £ 0.01 2 7.3 0.22 1
R 100 1.5 1.3 0
AM [SfEe: 0.11 43 38.1 1 22
Hoiti 0.01 6.5 55.4 0.87 1
A 0.02 1.3 0 2
Hil£& 0.01
AT 5.55

TE: AM. FEEERRM; SA. JORIBERA T SA08. SA09. SA14, SA16 il SA20 /3 HIMEME AN 8 45, 94, 144F, 16 4-FI
20 FFETCIIFFNTMG TR
Note: AM. A. marina; SA. S. apetala; SA08, SA09, SA14, SA16 and SA20 represent rehabilitated S.apetala mangrove at stand age of 8, 9, 14, 16
and 20 years; The same case in the following table.

MR 2 EEIMKRARE RS MR IE L EFE
Appendix.2 Physico-chemical properties of sediment of S.apetala at different stand age in Futian Mangrove National Nature Reserve in
November 2014
1% *rtib/% Bid/% BB/ % EE/% AP/ % BRA B
gravel sand clay TP TN SOM C:N Sal pH
AM 1.44 58.04 40.52 0.92+0.29 0.1+0.07 11.65+0.53 29.03+13.63 19.00+£8.00  6.71£0.16
SA20 2.56 58.07 39.38 0.27+0.02  0.13+0.08 11.80+1.77 24.19420.99 17.67+4.04  6.77+0.05
SAl6 1.31 59.72 38.97 0.28+0.00  0.12+0.08 9.97+1.38 27.44420.35 19.00£7.00  6.78+0.47
SAl14 0.93 58.60 40.48 0.28+0.02  0.07+0.06 9.78+0.85 30.15+19.08 17.57+4.44  6.78+0.23
SA09 0.56 59.52 39.93 0.28+0.00  0.07+0.06 9.26+2.00 29.98+17.21 18.83+6.49  6.64+0.03
SA08 0.98 58.25 40.77 0.27+0.02  0.08+0.05 9.67+1.60 274341558  21.1748.25  6.46+0.26
Mud 40.41 22.63 591 0.27+£0.02  0.03+0.01 3.59+0.21 45.01£27.40 16.33+3.51  7.55+0.10
TE: Mud A

Note: Mud. mudflat



