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Fig.1 Schematic diagram of double layers cage

1. large mesh net (0.6 cm), 2. small mesh net (0.42 mm), 3. steel-wire rope frame, 4. fish outlet, 5. cage bottom, 6. polyethylene fixing rope, 7. net bag.
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Fig. 2 Arrangement of six double layers cages in 660 m’ pond

A1-A6. six families of L. capito were cultivated in six double layers cages, ZYDJ. waterwheel aerator, m is the unit of the numbers in the picture, the

same below.
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Fig. 3 Arrangement of three double layers cages and three floating cages in 660 m* pond
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Fig. 4 Six double layers cages arrangement in pond
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Fig.5 Floating cages arrangement in pond
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Tab.1 Aquaculture management of two types cages

EHNA ARG A
management content double layers cage  floating cage
WU 2 AR CHL 1 1
initial cage installation times
e 47 30 22 2 KL 1 5

intermediate disassembly and
installation times

k] W A7 e KR 0 5
intermediate net cleaning times

BRGHREN R 1 1
final disassembly times

AT 1 1
final cleaning times

FEM A 1 6

number of cages required
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Tab.2 Breeding aquaculture results of six L. capito family fries in double layers cages

E$ FIEZR /Y% 4= K/mm K/ mm A HE/mg

family survival rate total length body length body weight
Al 87.21+0.70 17.59+0.03 14.60+0.01 180.94+4.55°
A2 85.99+1.01 17.64+0.07 14.59+0.02 174.31+3.45"
A3 87.04+0.50 17.49+0.08 14.45+0.09 176.67+3.30"
A4 86.23+0.66 17.62+0.06 14.53+0.10 177.11£5.43"
AS 86.43+0.72 17.56+0.04 14.63+0.07 178.4146.04"
A6 86.33+1.06 17.60+0.04 14.58+0.02 171.26+4.57"

e FFVEIRE PR F NS 7 BER R E 7 B3 (P<0.05), T,

Notes: In the same column, values with different lowercase letters superscripts mean significant difference (P<0.05), the same below.

JEIE 5%

survival rate

AR5 /(g/cm?)
condition factor

A # /mg
body weight

25

4 K/mm
total length

[ I®UZM%i  double layers cage

fRK/mm
body length

[ ]#% M4 floating cage

El 6 MihMTETT A& IR AR K S e A A KB

Fig. 6 Growth difference of L. capito fries in two types cages at the beginning of fingerlings aquaculture
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1.04) go 34 AR A K A R R B A2 LA
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RSB FRIEZE RO 7, PIRR 1 R Y
BRI B E 5 (P>0.05), RS R 1E
91% LA b0 BUZ MIFE 1% 0 Fp 4 8 3k 21 (36.89+

221) g, Wi TR AE R R E (28.53+
1.23) g (P<0.01). Jf-H., XZMFFRHEAFIEK
TR L 3 ORI AR R R 0 2 TR TR AR
TR R (P<0.05), ZERFRHH, XUZMFE 1%
Fa P I A MR TR A
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Tab.3 Breeding aquaculture results of six L. capito family fingerlings in double layers cages

E$ FIE R/ Y% ZK/em fK/em /g AR/ % R A K AR /(%/d)
family survival rate total length body length body weight weight gain rate specific growth rate
Al 91.06:1.50 18.91:£0.49° 16.07+0.59° 42.07£1.16° 23 167+1 152° 5.19+0.05°
A2 91.61+2.04 16.940.62° 13.87+0.62° 34.71+1.04° 19 820+847° 5.04+0.04"
A3 91.45+1.11 17.46+0.42° 14.41+0.73° 36.65+0.77" 20 655+826" 5.08+0.04"
A4 92.50+1.97 17.70+0.36° 15.65+0.92% 39.74+0.84¢ 22 346£601° 5.16+0.03°
AS 91.72:0.42 17.66+0.94° 14.52+0.32* 36.42+1.06™ 20 343+1 292° 5.07+0.06"
A6 91.95£1.25 17.87£0.68° 15.94£0.51° 38.45+1.28% 22 348+242° 5.16+0.01°
3 W B KR, TEARTEANE ARG, AT
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Fig. 7 Growth difference of L. capito fingerlings in two types cages aquaculture for three months

(a) survival rate of two types cage-cultured fingerlings, (b) total length of two types cage-cultured fingerlings, (c) body length of two types cage-cultured
fingerlings, (d) weight of two types cage-cultured fingerlings, (e) weight gain rate of two types cage-cultured fingerlings, (f) specific growth rate of two
types cage-cultured fingerlings; 1. floating cage, 2. double layers cage; “*” represents significant difference, P<0.05; “**” represents very significant dif-

ference, P<0.01.
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A double layers pond aquaculture cage for family breeding of
Luciobarbus capito fry and fingerling

GENG Longwu, SHANG Xinchi, WEIHaijun, SUN Zhipeng,
TONG Guangxiang, KUANG Youyi, XU Wei"

(Key Laboratory of Cold Water Fish Germplasm Resources and Multiplication and Cultivation of Heilongjiang Province,
Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Cage aquaculture originated in China and then spread throughout the world gradually. In the late 1970s,
there was a new development in the methods and species of cage aquaculture in freshwater cages in China. Float-
ing cage is the most widely used aquaculture method. Floating cage require a minimum size of stocking fry, which
must be cultivated to a suitable size before they can be cultured in the cage. In addition, with the growth of the fish,
it is necessary to replace the cage with a larger mesh in time. After the cage is in the water for a period of time, it
can easily be blocked by algae adhesion. In order to solve the problem that fry in the existing cage culture needs
early cultivation and high frequency of cleaning and replacement of floating cage and fixed cage when experi-
mental fish are cultivated, a double layer submerged cage was developed for the breeding aquaculture of fry and
fingerling in the pond. The cage net was composed of an upper large mesh size (0.6 cm) and a lower small mesh
size (0.42 mm). The fry was cultivated in the lower small mesh net, whereas the fingerling was cultivated in the
enclosed space of the upper large mesh net and the lower small mesh net with a gradual increase of water. Through
the comparison between double layers cage and floating cage in pond aquaculture, the results showed that the fry
and fingerling could be continuously cultured in a double layers cage, while the large-scale fry (full length >2.0
cm) and fingerling could be cultured in a floating cage. The total length, body length, body weight, weight gain
and specific growth rate of fingerling fish cultured in double layers cages were significantly higher than those in
floating cages (P<0.05). During the three-month breeding period, the double layers cage did not need to be
replaced and cleaned, and the floating cage was to be replaced five times and cleaned six times. The results showed
that the culture effect of the first-year-old fish in the double layers cage was significantly better than that in the
floating cage, and the intensity of culture management was significantly reduced. To verify the breeding effect of
this system, six double layers cages with the same specifications were installed in a 660 m* pond in parallel. The
saline-alkali tolerant breeding families of Luciobarbus capito were selected as breeding objects, and culturing from
fry to fingerling was completed without replacing or cleaning the cage. The body length was 13.87-16.07 cm, and
the weight was 34.71-42.07 g, which was a similar size to the one-year-old L. capito obtained under pond aquacul-
ture conditions. Moreover, six families showed different growth characteristics (P<0.05). The research showed that
the same breeding conditions and accurate growth data can be provided for the fish family selection by the double
layers cage aquaculture in the pond. The double layers cage can provide a pond aquaculture method for fish select-
ive breeding.

Key words: Luciobarbus capito; aquaculture cage; double layers net; continuous aquaculture in pond; without

cleaning; family selection
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