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(GB17378-2007) pH
1.2 pH
(WH) (CD) (YZl  YZ2
24 h ) 4 pH
1.4
300L SPSS 17.0 (One-
250L way ANOVA) Duncan
P <0.05
3.43 0.2 mg/L(C/N 20) 3 (SGR)
( SGR(%/d) = (InW, — InW,)>< 100%/t
4
Gh Jm Yb) ) 1(; C41;U/19n61 W, W,
tr
(Cir (@) (@
144 192h pH 96 192h
192 h 2
300 L 2.1 pH
(T) ( 4.0 mg/L ) pH
( 10* CFU/ml) pH  (8.06) (8.42)
1 (BI) 24 h
3 (143.9+6.9) g 8.0 (P<0.05)( 1) pH
250 L 30-32
09:00 16:00 2% 3%
7d 1 3 57 (0.0745 mg/L) (0.0258 mg/L)
pH (P < 0.05)
300 L
(0.0151 mg/L) (0.0896 mg/L)
( 80% 24 h

10:0 6.7:33 5:5 33:67 4

0.14-0.25 mg/L



4 : (Apostichopus japonicus) 87

(2 4d
8.61
86 —— Gh —o—Jm o x
8.4
82 8.4 —+—Yb —— Ctr
o &
=80
78 T 82
7.6 ! ! |
WH CD YZ1 YZ2
M4, Samples 8.0
! pH 7.8 L L L )
Fig.1 pH of water at different sites 2 48 96 144 192
W5 B[] Monitoring time/h
Toep
2 | pEy ENOWN ONON EINH-N 3 pH
= T Fig.3 Time-course of pH value of water at different sites
(=} T
gzl i’é’ 0.8
a g 48 h Yb Jm
% = 06f
E > 0.15 mg/L Yb
RZ o4 : T e (0.1414 mg/L) Gh Ctr
'g;o 02t : ( 1) 96h 3
Y I o N s BRI RAR Ctr (P<0.05) 192h
‘WH CD YZ1 YZ2
144 P>0.05 4d
FEdh 2 Samples ( )
2
Fig.2 Content of inorganic nitrogen in water at different sites
Gh 96 h Jm 144 h
29 Yb 48 h 0.01 mg/L
' 192 3
pH (P<0.05
Ctr pH 8.1-8.2
( 3) 9%h 3 pH
(P>005) 144 2.3
8.4 (P<0.05) 192 3
pH 96 3

F1 KREAMIHESAS SR ET K
Tab.1 Variation of ammonia and nitrite nitrogen versus time in water at different sites

Monitoring time(h)

Inorganic nitrogen

(mg/L) Group 2 48 96 144 192
NH;-N Gh 0.174 0.158 0.058 0.071 0.072
Jm 0.173 0.144 0.051 0.046 0.069
Yb 0.184 0.141 0.055 0.077 0.093
Ctr 0.169 0.160 0.137 0.114 0.119
NO,-N Gh 0.010 0.010 0.014 0.018 0.023
Jm 0.007 0.009 0.008 0.016 0.019
Yb 0.014 0.010 0.019 0.022 0.027

Ctr 0.012 0.010 0.019 0.029 0.034
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F2 EYERAXNSHSIESKREMN
Tab.2 Effects of bioflocs on the water quality of juvenile 4. japonicus breeding tanks
Monitoring time and concentrations
Groups NH;-N (mg/L) NO,-N (mg/L)
1d 3d 5d 7d 1d 3d 5d 7d
Bl 0.049° 0.066" 0.181° 0.075" 0.043° 0.330° 0.625° 0.664°
T 0.041° 0.055" 0.009°" 0.008°" 0.046° 0.138" 0.071* 0.158"

Note: Letters indicate significances among different sampling periods in the same group. Asterisks indicate significances

among different groups in the same period

x3 BMERFAFENEVRABENSHEKOZE

Tab.3 Effects of carbon source and Bacillus on the growth of juvenile A. japonicus cultured with bioflocs

Groups Ctr Zt 6.7:3.3 5:5 33:6.7 YB
Weight increase(g) 39.30° 44.34° 38.10° 32.07° 31.33° 66.60°
SGR(%/d) 1.99° 2.19° 1.93¢ 1.67 1.65° 3.01¢
COD ( SGR YB
2011) SGR ( 3)(P<0.05)
C/N
( 2012)
C/N 10 10 mg/LNH,N 5h
(Avn-
imelech 1999) 3
(
pH 7.9-8.5 2010)
3
(D
C/N 3
4 3) , 2000, 19(4): 66-71
,2012, (5): 14
,2010, 29(8): 500504
C 2 , 2012,
33(3): 70-76
( 2012) ,2010, 31(4): 126-133
,2011, (11): 65-66
( 2012)
(). , 1999 ,18(2) : 11-15

7t
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Effects of Bioflocs on the Water Quality Control and the Growth of
Apostichopus japonicus

LI Bin, ZHANG Xiuzhen , MA Yuanqing, WANG Bin, SONG Xiangjun, LIU Yihao, LIU Aiying, BAI Yanyan,
JIN Yang, REN Lihua, SUN Yuzeng, XING Hongyan, WANG Zhongquan, SONG Xiukai

(Shandong Provincial Key Laboratory of Marine Ecology Restoration, Shandong Marine Resource and Environment
Research Institute, Yantai 264006)

Abstract Due to a rapid development in artificial breeding of juvenile sea cucumber Apostichopus
Jjaponicus (Selenka), excessive inorganic nitrogen and organic matters in the discharged water greatly
increases the eco-environmental pressure. Bioflocs technology could be a solution to this issue. In this
study, we first examined the water quality in breeding ponds of juvenile sea cucumber. Then we added
carbohydrates as carbone source and three probiotics into the water, and explored the effects of these
additives on biofloc formation and the water quality. We also analyzed the inorganic nitrogen content, the
total suspended solids content, the total bacterial count, and the growth of 4. japonicus in the presence of
the additives. The goal of our study was to provide references about the effects of bioflocs on the ecology
and environment in juvenile sea cucumber culture industry. In accordance to the Specification for Marine
Monitoring periodical analysis of the water quality was conducted through simulation tests and field
experiments. The body weight gain and the special growth rate of juvenile sea cucumbers were also
evaluated in the bioflocs system. The results showed that the nitrite nitrogen was readily to accumulate up
to 0.25 mg/L. After the addition of Bacillus, the total suspended solids and the total bacterial count in the
water both reached their highest values, and Vibrio and coliforms were not detected. On the 20th day, the
body weight gain (44.34 g) and the special growth rate (2.19%/d) of A. japonicus treated with pure
sucrose were significantly higher than those with mixed carbon sources and those in the control group;
The weight gain and the special growth rate in the Bacillus and sucrose group were the highest among all
treatments, up to 66.60 g and 3.01%/d respectively (P<0.05). The two parameters in groups treated with
mixed carbon sources decreased gradually with the increase in corn starch content. In conclusion, in the
presence of sucrose as the carbon source, bioflocs formed with Bacillus could improve the water quality,
the structure of the microbial community, and the growth of juvenile sea cucumber.

Key words Bioflocs; Water quality; Regulation; Apostichopus japonicus (Selenka); Growth

Corresponding author: ZHANG Xiuzhen, E-mail: zxz0535501@126.com



