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); (
(Ctenopharyngodon idellus) )
( ) , 1.1.2 (Ctenopharyngodon idellus)
, 100+5¢g
1.2
) , 1.2.1
1173,
>
, 30min, 35min, ,
35min, s 2 ImL
1 ( g ), (CP 43%)
80
1.1
1.1.1 A B C, 2% 4%
; ( ( 1), 3.0mm
); ( -
*1 AEFFHTMESRSEARES R
Tab.1 The feed formula of Grass carp containing compound preparation
1# 2# 3# 4# S# 6# T#
20.00 20.00 20.00 20.00 20.00 20.00 20.00
2.75 2.75 2.75 2.75 2.75 2.75 2.75
(CP 43%) 28.00 26.00 28.00 26.00 28.00 26.00 30.00
25.00 25.00 25.00 25.00 25.00 25.00 25.00
DDGS 12.00 12.00 12.00 12.00 12.00 12.00 12.00
1.50 1.50 1.50 1.50 1.50 1.50 1.50
2.00 2.00 2.00 2.00 2.00 2.00 2.00
2.70 2.70 2.70 2.70 2.70 2.70 2.70
0.15 0.15 0.15 0.15 0.15 0.15 0.15
3.00 3.00 3.00 3.00 3.00 3.00 3.00
0.30 0.30 0.30 0.30 0.30 0.30 0.30
0.50 0.50 0.50 0.50 0.50 0.50 0.50
0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.10 0.10 0.10 0.10 0.10 0.10 0.10
A 2.00 0.00 0.00 0.00 0.00 0.00 0.00
A 0.00 4.00 0.00 0.00 0.00 0.00 0.00
B 0.00 0.00 2.00 0.00 0.00 0.00 0.00
B 0.00 0.00 0.00 4.00 0.00 0.00 0.00
C 0.00 0.00 0.00 0.00 2.00 0.00 0.00
C 0.00 0.00 0.00 0.00 0.00 4.00 0.00
1.2.2 6000 , 3%
4200 , 100 42 , , 3,

2 5—7d 3%
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Tab.2 The groups of the trial
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, , ;14 21 28
( 1A5 1A6) , 7 : B C

Fig.1 The liver tissue morphology of grass carp in different time
tAl—A7 1—7# 7 21 28 28 28 28 7

2.2.2 , 2#

2B7 ), 7 14 , 14

2
Fig.2 The spleen tissue morphology of grass carp in different time
: B1—B7 1—T7# 77 7 14 21 7 17
2.2.3 , 1 24 ( 3C3 3C4) S# 6#
( 3Cl 3C2 3C7) 28 ( 3C5 3C6)
21 , 3 4A# , 7 , A
, 28 , 3# B C ; 21 28

4# , , B C
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Fig.3 The kidney tissue morphology of grass carp in different time
1-7# 7 7 28 28 28 21
, D1—D7)
( 4,

: C1—C7
2.2.4
:D1—D7
2.3
28, 1#  2#

60.22%  61.04%,
(P<0.05); 1# 2#
1.88,

. 2% 4%
28

4
Fig.4 The intestine tissue morphology of grass carp in different time

1—7#

1.8
(P<0.05); 1#
(P<0.05)
A,

7 7 21 7 7 7 7
3 J1# 2#
(P<0.05),
(P<0.05) 1# 2# S5# 6#
5 (P<0.05), 1% 2o#
24 54 6% (P<0.05), 3# 4#
(P>0.05)
2% 4% A,
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Tab.3 Effect of botanical preparations allowed feeding on the growth performance of Grass carp

1# 24 3t 4# 5S¢ 6t T#
(%) 60.22+0.12*  61.04+0.14*  57.12+0.21°  58.24+0.08" 57.4+0.24° 57.96+0.17° 57.41+0.15°
(%/d) 1.85+0.02° 1.88+0.04" 1.7440.03° 1.78+0.02° 1.75+0.01° 1.77+0.03° 1.75+0.02°
1.22+0.00° 1.20+0.00° 1.36+0.01% 1.30+0.00° 1.39+0.01° 1.4340.01° 1.32+0.00°
2.24+0.04™ 2.26+0.03% 2.21£0.03% 2.23+0.04™ 2.33+0.03° 2.16+0.05° 2.25+0.03%
(%) 2.4440.12%°  2.63+0.66**  2.31+0.19%*  2.25+0.17°® 2.03+0.44¢ 2.14+0.12¢% 2.04+0.12
(%) 0.19+0.02° 0.20+0.03" 0.18+0.01° 0.17+0.01%* 0.18+0.02° 0.19+0.02° 0.19+0.03"
(%) 0.64+0.02° 0.73+0.03" 0.57+0.01° 0.61+£0.01* 0.59+0.02° 0.59+0.02° 0.59+0.02°
(N) 2.57+0.03" 2.69+0.04* 2.26+0.03% 2.21£0.07* 2.32+0.05° 2.35+0.05° 2.09+0.03¢
(P<0.01), (P<0.05)
3 B
, A
3.1 2% 4% ,
, (
) , B C
21 28
( , 2004; , 2005; , ,
2011), R A
) s B C
s
b
2
s 2
b
( ) ,
, 7
, A 2% 4%
, A
, A B C «
2
b 9
B b (
2007) s B C 2%
4% , 14 ,
2
3.2 28 , B
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( ,2004) s A
> R B C
, 21 ,
( , 2015); , (Yu
et al, 2015),
, , , 2006.
’ ,30(1): 90—96
, , , 2014,
(Xu et al, 2016a, b) . , 50(2): 83—84
3.3 , , , 2009. 6
,39(1): 76—79
, , , 2008.
( ), 34(2): 200—206
S s , 2015. (Carassius
auratus)
0.15% . L 46(6): 1516—1523
8.58% ( , 2008) , 2005. (Lateolabrax
12.9% ( , 2008), Japonicus)
. : ,1—63
29.7% ( , 2005) ’ , . 2004,
,24(1): 56—57
0.04%—0.08% , 2012. . http://www.moa.gov.cn/zwllm/
( . 2007) zcfg/nybgz/201206/t20120614_2758749.htm
, . , 2011.
) , 42(3): 60—67
0.10% ( , 2002.
2014) A , 24(4): 207—210
’ , , , 2002.
28 , 26(6):
(P<0.05), 551—555
(P<0.05) , , , , 2008.
28 , 32(3):
434—440
(P<0.05), , 2010. C )
S5# o (P<0.05) , 96—97
, , , 2007.
4 , 35(28): 8910—8911,
8932
, 2% 4% ) , , 2005.
A B C ,35(2): 34—37
, , , 2015.

il

(Scophthalmus maximus)
, 46(3): 665—669
, , 2004.
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THE EFFECT OF BOTANICAL PREPARATIONS ALLOWED FEEDING ON THE
TISSUE MORPHOLOGY AND GROWTH PERFORMANCE OF GRASS CARP
CTENOPHARYNGODON IDELLUS

HUANG Jin-Lu"?, LI Ai-Hua', QIAN Xue-Qiao’, TAN Xiao-Chen’, WANG Zheng-Kai’

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Animal Husbandry and Fisheries Research
Center of Guangdong Haid Group Co., Limited, Guangzhou 511400, China)

Abstract

Ctenopharyngodon idellus. However, toxic response of grass carp to botanical preparation A, B and C has not been

Botanical preparation A, B and C have been reported to have immunostimulating effects in grass carp

evaluated yet. The aim of the study was to analyze the effects of botanical preparation A, B and C on histological changes
and growth performances in grass carp. Two-year-old grass carps were randomized into 14 groups; the 2 control groups
were fed with commercial diet at a feeding rate of 3% body weight per day, while 12 experimental groups were fed with
feed supplemented with 2% or 4% botanical preparation A, B, C at the same feeding rate. Tissues of hepatopancreas, spleen,
kidney and intestine from the corresponding experimental groups were sampled on 7", 14", 21* and 28™ day post feeding
for histological analysis. And 10 grass carps of each group were dissected to estimate the condition factor, weight gain rate,
specific growth rate, organ index and intestinal bearing capacity on the 0" and 29" post feeding. Results show that
botanical preparation A, B, C had little effect on the condition factor, weight gain rate, specific growth rate, organ body
ratio and intestinal bearing capacity of grass carp. On histology, tissues of grass carps fed with botanical preparation A
showed no pathological changes, while the hepatopancreas and kidney of botanical preparation B and C exhibited different
degrees of pathological lesions after 21 days feeding. In conclusion, botanical preparation A is safe to be used as an feed
additive. Results suggest that safety evaluation of botanical preparations is required before use, even though they fully
meet the requirements.

Key words plant feed additives; botanical preparation;

grass carp Ctenopharyngodon idellus; tissue morphology;

growth performance; safety
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