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Characterization of cannibalism and blood in fleshy shrimp,
Fenneropenaeus chinensis according to rearing water

Su Kyoung Kim' and Seokryel Kim""

‘West Sea Fisheries Research Institute, National Institute of Fisheries Science,
Taean, 32132, Republic of Korea
“Dept. of Smart Fisheries Resources Science, Kongju National University, Yesan, 32439, Korea

This study investigated carnival behavior in the nursery stage of Fenneropenaeus chinensis. In
order to suppress the carnival behavior and improve the survival rate, it was examined whether there
was a carnivalism inhibitory effect according to the rearing water of shrimp. In addition, their blood
physiological changes were observed. As a result, in the experimental group with the size difference
of F. chinensis, the survival rate was the highest in the biofloc technology (BFT) rearing water of
olive flounder (75%), and in the experimental group without the size difference, the survival rate
was the highest in the seawater experiment group (93%). In both experimental groups, rate of carnival
behavior was observed to be low in the fed experimental group regardless of the size difference
of F. chinensis. As a result of blood cell analysis of F. chinensis according to the rearing water,
the percentage of granulocytes was the highest in the BFT rearing water of flounder (75%) and the
lowest in the filtered seawater group (66%). The proportion of semi-granulocytes was the highest
at 11% in the shrimp BFT rearing water, and the lowest at 7% in the filtered seawater. The proportion
of hyalinocytes was highest in filtered seawater (27%) and lowest in flounder BFT rearing water
(16%). These results suggest that carnival behavior and blood composition of F. chinensis may be
different depending on the conditions of the rearing water in the nursery stage.
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Fig. 1. Production of cultured shrimps (Fenneropenaeus chinensis, Marsupenaeus japonicus, Litopenaeus vannamer)

in Korea.



=l glet
ol & AFelM= thetE AHE3I BFT 44
A F F0HE DACNA TS FHEA
s 2str] fls) 540l thE Aol met sk
=3

T4 Aol A LIS HAESYIL, 0|59 ¥

o o] WSS =AE ZASIY T
Mz 3
A 3 34 A¥
22 AF e AFg3 UEts 27HSA S 0820
g ABHE o] &3t th AP AR A7) Ao
7} = IE(Group 1), 7] o] Y1E 1E(Group

INE WYF1, F IFCE AsFo iE 52 &
dol A E HAESH] A8l o/ &7t
dA] BFT AHS-<(Group I-1, 1I-1), 71& A% BFT
AF&-4%(Group 1-2, 11-2), 13} ) <=(Group -3, 1I-3)
o o] Fgol W& olE B7] 9l ARFTH
(Group A), F-(Group B)°ll & A2 4743}
of 22 2319 Fx7) 3Tt HA AR

[ RN
A

Flounder Biofloc water

o] w& ulsk(Fenneropenaeus chinensis)2] 32

g HshA Ao ws) 187
(Fig. 2). ZF APFE 50 L =0l s} 20028 &
83k 1093 T4 83S BE8EAT BFT A

Fe A AT FA A&} it AASTE AL
st dl, A BFT AbS<E tiatE 90 m® AH2t
FxolA 860mtel/m’ WEE ks 79U A
skl dEUoL, ofdAE B = 0.1 mgLelsthe] kA
38 AFSGSE o] 839, A BFTAMS & |
A& 49 m* AP A 40vtEl/m’ WER 859
ZF ARk R Yo} 0.7 mg/L, oA FE 3~6
mg/Lo]3te] A5 o] &3t o, oFsF=
10 um 7FEE A BEHE FHRAR SFE o] 831
ThTable 1). 7§ zfol7} A= AT+ & 714 3
T AT 2.00:0.95 g, 2 MA H AF2 0.79
£039go 2 ZtZt 37148 =2 10vte]ly & 208 S
TFEIHAL, ARFTH 7o IE AATE AR
F7l 1Y 13 F AEF2] 5% TFsHRoH,
NAE st At

Iﬂ;ﬂ_l#%, §E4A, A8 pHE FUHE
Z1(YSI-EX02, YSI Inc., USA)E ©] &35}
R, A4 3HEQ R UYOoK(NH,), oFd
AHNO,y) 2 ZAHNOs)S #4448 7] E(Merck & Co.,
Inc., USA)E ©l-&3to] mid 13 433t

Shrimp Biofloc water Filtered sea water

20 shrimps/ tank 20 shrimps/ tank 20 shrimps/ tank
e S R e R ~e— R ~—
ormome 0w | [boe e -
(Group A) : - =
— e Y~ Y se—— Y s —
L LU TS S S SN S
(Group B)
P aiia > r = aiip
Group |-1 Group I1-1 Group -2 Group 11-2 Group 1-3 Group 1I-3

Fig. 2. Schematic diagram of the experimental setup for cannibalism of fleshy shrimp, F. Chinensis.

Table 1. Water environment of each experimental trial for cannibalism of fleshy shrimp

Trial Temp. DO Salinity oH NH4 NO, Alkalinity

(O (mg/L) (psu) (mg/L) (mg/L) (mg/L)
Flounder BFT 26.1£0.6 6.2+0.2 35+0.1 8.2+0.4 0.18+0.17  0.15+0.06  135.7+3.45
Shrimp BFT 25.740.8 6.4+0.2 3240.2 8.2+0.3 0.69+£0.81  3.22+43.55"  139.3+3.45
Seawater 25.3+1.2 6.6+0.3 32+0.1 8.4+0.4 0.72+£0.55  0.1940.15  140.7+5.35

% Values with different superscripts are significantly different (p<0.05), BFT: biofloc technology.
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3} ol A= Fol TH(Group 1-2-A) 63%, BIF ol
(Group 1-3-A) 58%°] Atk 7AA| =Fo]7} A= T3+
(Group DOl A= WX BFT ARSS=oll A Folg 7
(Group I-1-A)7} 7H8 @& F218 25%E 2Y
a1, 22 ASF Hlgo] F3H(Group I-1-B)oll Al &
21 &0] 63%= 7HE =9t

NA 2ol 7}t Gl= 7 -$+(Group AIA= G BFT
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MA zpel 7} gls FRIol A= A3 gl A Fol
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Table 2. Survival rate of each experimental trial for cannibalism of fleshy shrimp

Survival rate (%)

Shrimp size different

Shrimp size not different

Trial Fed starved Fed Starved
Flounder BFT water 75 43 73 60
Shrimph BFT water 60 48 73 68
Seawater 63 58 93 63

BFT: biofloc technology.

713 st A o g g2 71t Wl &
Ado]l 312 4 JH(Marshall et al., 2005;
Sotelano et al., 2012; Mirera and Moksnes, 2015).

AAd Folo HAe Hol r = 7H7EF =
S8 T8 TS e AR & dEA
S} (Zeng and Li, 1999; Baylon et al., 2004; Ven-
tura et al., 2008), °] A2 Al Fzo] ojg g 2}
= A7 AR/ S FA DAl A B sk
HAE 2 Aolgdhes JAE ATHSui et al,
2011).
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=& Ao® BIE JdtH(Wasielesky et al., 2006;
Sookying et al., 2011). Zhang et al. (2010)2 3 T}&]
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o] &Fo] Hujg &3 AV
T dubz o g A I s d ol wE
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(Crear et al., 2003; Frank et al., 2013). o] & F2]
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AA =7 = 0}%‘\13]-(Franke et al., 2013).
=3
A 717 Bk 4 HEl= Table 19 YEFAS]

oh HF OB & 2526°C, FE44A(DO) 6.2~6.6
mg/L, §& 32.1~35.1 psu, pH 8.2~8.4, &= Yo}
0.18~0.69 mg/L, o}&4F 0.15~3.22 mg/LE A8t
Atk 94 BFT Ab59] fi°] 3 psu A% £3

i, A9 BFT AbS9] ofd4t % b & A3
Bt} 3 ppm A% =4 74 & AL AL A
FEES AP F Aol E HolA skt thst
o] obAt F4 FA4A Rk X AFs == 24 hroll
289 ppm, 48 hroll 105 ppm, 72 hrell 45ppm, 96 hrol]

Table 3. Blood type rate in the hemolymph of each experimental trial for cannibalism of fleshy shrimp

Blood types (%) Granulocytes

Semi-granulocytes Hyalinocytes

Trial
Flounder BFT water 754+0.10% 9+0.06 16:+0.08
Shrimph BFT water 71+0.09 11+0.08 18+0.08
Seawater 66+0.14 7+0.05 27+0.15

% Values with different superscripts are significantly different (p<0.05), BFT: biofloc technology.
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Fig. 3. The hematological parameter of fleshy, F. Chi-
nensis according to the different rearing environment for
10 days. Values with different letters indicate signifi-
cantly different(p<0.05) after one-way ANOVA follow-
ing Tukey’s multiple range test. (m : Founder BFT wa-
ter, 0 : Shrimp BFT water, m: Filtered sea water). *":
Values with different superscripts are significantly dif-
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