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Tab.1 Ingredients and chemical composition of experimental diets g/kg
JERE Ingredient X HEZH Control LML SBM

1165 Fish meal 679.9 379.9
INFEZ K Wheat 120 120
M Soybean meal 0 300
171l Fishoil 115 115

A BLAr Wheat gluten 80 80
IR Vit and min premix 5 5
A4 Yitrium oxide 0.1 0.1

TR Analysed composition

+#)J5i | % Dry matter (DM) 92.4 91.2
HLZE [ /% Crude protein (DM) 56.3 49.0
KA /% Crude fat (DM) 18.5 16.1
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Tab. 2 Effects of 30% Soybean on survival rate, weight gain rate and specific growth rate of Allogynogenetic

silver crucian carp n=3;x%+SD; %
45 IIARTES B S FiE R R
Group Survival rate Weight gain rate Specific growth rate
faR XN HRAL FM control 100 107+£9" 1.124+0.07
30% S K14 SBM 100 76+ 10" 0.784+0.09"

T (A= B AR b on 225 B4 (P<0.05).

Note: Values with different letters in the same column show significant difference (P<0.05).
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Effects of soybean meal on growth and intestinal morphology of
Allogynogenetic silver crucian carp ( Carassius auratus gibelio %
x Cyprinus carpio 3 )

ZHANG Wei', WANG Wenjuaml , CAI Chunfang1 , XIA Yanmei', Ashild Krogdahlz, MA Hong1 , YE Yuantu'

(1. College of Basic Medical Science and Biology Science, Soochow University, Suzhou 215123, China; 2. Aquaculture Protein Centre,
Norway )

Abstract: Growth performance and intestinal morphology of Allogynogenetic silver crucian carp ( Carassius auratus
gibelio % x Cyprinus carpio &), initial body weight 35 g, were studied. The fish were fed diets with fish meal (FM
diet) and 30% soybean meal (SBM diet ) respectively during an 8—week feeding trial, while gut was sampled at 0
weekend, 3rd weekend and 8th weekend for histology analysis. The results showed that weight gain rate (WGR)
and special growth rate (SGR) in fish fed SBM diet were significantly lower than fish fed FM (P <0.05); a serious
symptom of non—infectious enteritis of foregut, midgut and hindgut were noticed in fish fed SBM diet after 3 weeks’
feeding. Histological results showed that compared with that of 0 week, mucosal folds were damaged, and the edge
of erosion presented notch and a qualitative change in width between the stromas and there was a large number of
lymphocyte infiliration, columnar epithelial cells are irregularly arranged, and the thickness of muscle decreased;
scanning electron microscopy showed that compared with O weeks, intestinal folds spacing was widened in foregut
and hindgut, desquamated tissues were observed between the folds, no significant changes were observed in spacing
of folds in midgut; and the fish were able to adapt to SBM after 8 weeks. This study was designed to provide the
scientific basis for the optimization of feed formula of Allgynogenetic silver crucian carp. [Journal of Fishery Sciences
of China,2010,17 (4): 791-797]
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Corresponding author: CAI Chunfang. E-mail: szefcai@yahoo.com.cn



KEE: DM AR (FERMIxAELHED) A KBEERGELASNE W
ZHANG Wei et al: Effect of soybean meal on growth and intestinal morphology of Allogynogenetic
silver crucian carp ( Carassius auratus gibelio $ x Cyprinus carpio J')

EhiE I Plate I



KEE: T RERE(FERM > KELED) A KEREFEL SN W
ZHANG Wei et al: Effect of soybean meal on growth and intestinal morphology of Allogynogenetic
silver crucian carp ( Carassius auratus gibelio % x Cyprinus carpio 3" )

Bk T ERR
1. Xt IR 0 JE iz, HE; 2. foky X BE 3 JE i, HE; 3. [k Xt B8 8 il h i, HE;
4.30% K10 JEH i, HE; 5. 30% SH1 3 JE W%, HE; 6. 30% A1 8 Jil i, HE;
7.30% A0 JE i . SEM; 8. 30% 5K 3 R, SEM; 9. 30% T2A1 8 JHHiI A , SEM;
10. 30% SH10 JEHfz, SEM; 11. 30% M1 3 i, SEM; 12. 30% 5618 & H 7, SEM; 13. 30% S0 &5, SEM; 14. 30% .
I3 JEJE W, SEM; ;5 15. 30% SK18 Jf )5  , SEM.
(PR T -1 ~ 6 F3 R 100 pm, KR T -7 ~ 15853425 200 pm)
EC— LML, GC—HOIRAAE , M—JIUZ , MP—ZE R4 | S—4BE ] 5T, SM—ZIR T )2

Explanation of Plate |
1. HE photograph of FM control midgut after O week; 2. HE photograph of FM control midgut after 3 weeks; 3. HE photograph of FM

control midgut after 8 weeks; 4. HE photograph of 30% soybean midgut after 0 week; 5. HE photograph of 30% soybean midgut after
3 weeks; 6. HE photograph of 30% soybean midgut after 8 weeks; 7. SEM photograph of 30% soybean foregut after 0 week; 8. SEM
photograph of 30% soybean foregut after 3 weeks; 9. SEM photograph of 30% soybean foregut after 8 week; 10. SEM photograph of 30%
soybean midgut after O week; 11. SEM photograph of 30% soybean midgut after 3 week; 12. SEM photograph of 30% soybean midgut after
8 week; 13. SEM photograph of 30% soybean hindgut after 0 week; 14. SEM photograph of 30% soybean hindgut after 3 week; 15. SEM
photograph of 30% soybean hindgut after 8 week.

(Bar in Figs.1-6: 100 um ; Bar in Figs. 7-15: 200 pm)

EC—epithelial cell, GC— goblet cell, M—muscularis, MF—mucosal folding, S—stroma, SM— submucosa



