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Study on the ecological effects of artificial reef on ecosystem
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ABSTRACT Blue net,white gauze,green gauze,PE woven cloth,tiles,and stones were used
as artificial reefs for Apostichopus japonicus cultivation. Various ecological factors were stud-
ied, including biomass of benthic algae, DO, and nutrients in the water, the locality and depth of
artificial reefs for A. japonicus pond culture. The results were as follows: Quite large biomass
of benthic algae were attached to dark-colored blue net and green gauze or when the water depth
was less than 150 cm; the biomass of small benthic algae was quite large on PE woven cloth and
tiles; while large benthic diatoms were more likely to accumulate on large mesh nets such as
blue net,white gauze,and green gauze. Although the concentration of NO; -N in the water was
comparatively high, the correlation between NO; -N concentration and the biomass of benthic
algae was much smaller than that of NH, -N concentration and the algal biomass. The correla-
tion between the concentration of NH; -N in bottom water and the biomass of benthic algae was

comparatively high (0. 717 6), while the coefficient between PO] -P and the algal biomass was
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of medium value. Materials, pattern of set up and water depth of artificial reefs were key tech-
niques and conditions for A. japonicus pond culture and showed remarkable ecological effects on
the ecosystem of A. japonicus culture pond.
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Table 1 Biomass of benthic algae on different artificial reefs for A. japonicus cultivation(mg/cm?)

4 A 5H 6 H 7H 8 H 9 A 10 A 11 A S
April May June July August September October November Average
%™ Blue net 0.036 4 0.364 3 1.823 9 2.330 1 3.841 2 3.3318 7.227 9 3.845 3 2.85
14 White gauze 0.071 0 0.615 3 1. 408 5 2.234 8 1.569 6 4.101 3 4.123 7 2.121 2 2.03
2t2p  Green gauze 0.048 0 0.5817 1.626 6 5.029 3 2.310 2 4.405 5 1.913 8 3.871 3 2.85
4i4i PE woven cloth 0.117 9 1.196 9 1.495 1 2.254 6 0.935 3 2.904 4 3.467 0 2.605 8 1.87
R Tiles 0.203 3 0.465 1 3.913 3 2.419 8 1.034 7 1.211 3 1.192 9 1.739 1 1.52
fi3k Stones 0.029 4 0.548 3 1.039 7 1.991 6 0.734 3 2.145 4 1.481 7 — 1.14
¥ Average 0.084 3 0.6319 1.884 5 2.710 0 1.737 6 3.016 6 3.734°5 2.836 5 2.04
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Fig. 1 Average biomass of common algae attached to Fig. 2 Average biomass of common algae attached to
blue net in April~November, 2008 green gauze in April~November, 2008
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F2 BEFAEKEHMEEXREYE (mg/cm?)
Table 2 Biomass of benthic algae at different water depth and seasons(mg/cm?)
5 H May 6 A June 7 H July 8 H August 9 H September 10 A October 11 A November
K2 KR PIS7 K KB KB KB KB
Water  (em)  A#E (em)  4PE (em) PR (em) AEPE (cm) He ) (cm) L7/ (cm) He W
layer Water DBiomass Water Biomass Water Biomass Water Biomass Water Biomass Water Biomass Water Biomass
depth depth depth depth depth depth depth
I+ Top 35 0. 382 30 4, 441 40 3.928 60 1.712 30 2.425 30 — — —
1 Middle 60 0.157 - — 70 4.499 90 1.903 120 5.988 70 2.585 120 2.585
JiE Bottom 120 0. 364 150 1.583 150 1.792 120 3.488 180 2.186 120 1.506 220 1.506
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Fig. 5 The change of average biomass of Nitzschia sigma

K5 BEIBE

on different artificial reefs in July~ November, 2008
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Table 3 Monthly averages of benthic algae and water chemical factor
4 A Apr. 5 H May 6 H Jun. 7 H Jul. 8 H Aug. 9 H Sep. 10 A Oct. 11 A Now.
e / om?
T PR (mg/em?) 0.0843  0.6319  1.8845  2.7100  1.7376  3.0166  3.7345  2.8365
Benthic algae
=8 =
I 2 7 4 (me /L) 6.9367  6.8581  6.9333  7.2200  7.1580  7.7467  8.0290  7.3100
DO in bottom water
)2 Surface water  FKill n/a 1.197 8 0.3137 0.793 5 1.204 8 1.022 2 0.765 1 2.136 1
NO;-N(mg/L)
’ & J&JZ Bottom water Rl n/a 0.535 3 0.552 4 0.921 0 0.850 9 0.903 6 0.417 9 2.379 4
FJZ Top layer A n/a 0.150 2 0.275 2 0.140 1 0.008 9 0.008 7 0.005 9 0.016 9
NO,-N(mg/L) §
JiEJZ Bottom layer il n/a 0.147 7 0.292 9 0.141 8 0.010 7 0.003 7 0.002 9 0.0157
)2 Top layer il n/a 0.016 0 0.058 9 0.017 5 0.565 0 0.058 0 0.091 6 0.477 9
NH,;-N(mg/L) N
JEZ Bottom layer Kl n/a  0.018 4 0.055 6 0.020 3 0. 006 1 0.051 7 0.229 2 0.109 9
EJZ Top layer M n/a 0.000 3 0.001 2 0.007 5 0 0.007 4 0.034 6 0.000 5
PO,-P(mg/L) o .
JEJZ Bottom layer A n/a 0.000 3 0.001 8 0.008 8 0 0.004 4 0.025 0 0.324 8
x4 EEERESEFENHEXRY
Table 4 Coefficients between benthic algae and water nutrient in the water
ey K FR B i LiIPEX4 B LIEEX
Nutrient Coefficient R Nutrient Coefficient R Nutrient Coefficient R
1-)2 Surface water 0.004 6 )2 Top layer —0.010 7 )2 Top latyer 0.706 2
NO; -N NH; -N PO}~ -P
JEEJZ Bottom water 0.214 4 JiEJZ Bottom water 0.717 6 JiEJZ Bottom water 0.259 8
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