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Apparent digestibility coefficients of adult Oreochromis niloticus to
ingredients of eight common botanical feeds
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(Key Laboratory of Freshwater Biodiversity Conservation and Utilization sMinistry of Agriculture ,Yangtze River

Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Wuhan , Hubei 430223 ,China)

Abstract: [Objective] To improve the precision of feed formulation,apparent digestibility coefficients
(ADC) of adult Oreochromis niloticus to nutrient and total energy of eight common botanical feeds were
determined. [Method) ADC values of adult Oreochromis niloticus ((290. 6=%5.8) g) to crude protein (AD-
Cp),lipid (ADCD ,energy (ADCe) , phosphorus (ADCps) and amino acids (ADCa) in six botanical protein
ingredients (extruded full-fat soybean meal, soybean meal, cottonseed meal, rapeseed meal, peanut meal and
corn gluten meal) and two botanical energy ingredients (wheat bran and wheat flour) were determined u-
sing a reference diet. Test diets contained 70% reference diet and 30% feed ingredients by weight. Fecal

materials (intact strands) were collected with a fine-mesh net after one week. [Result] ADCp, ADCe and
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average ADCa values were highest in wheat flour and lowest in wheat bran. ADCI values in all feed ingredi-
ents were above 89. 24 %, showing no significant differences among treatments (P>>0.05). The ADC of a-
mino acids had a positive correlation with ADC of crude protein for a given ingredient. ADCp,average AD-
Ca, ADCe and ADCps of the six plant protein sources ranged from 85.70% to 94. 41%,89. 07% to
95.87%,62.92% to 94. 64% and 32. 96% to 83. 39% , respectively. In the six botanical protein sources,
ADCps values were more than 89% in extruded full-fat soybean meal,soybean meal, cottonseed meal, pea-
nut meal and corn gluten meal, with no remarkable differences among these ingredients (P>0. 05). ADCe
values in full-fat soybean meal, peanut meal and corn gluten meal were significantly higher (P<C0. 05) than
in cotton seed meal and rapeseed meal,and ADCps value in corn gluten meal was significantly higher (P<C
0. 05) than in the others. [Conclusion) Corn gluten meal, peanut meal, extruded full-fat soybean meal and
soybean meal could be used as sources of high quality protein sources for adult Oreochromis niloticus ,and

wheat flour could be used as superior energy source.
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Table 1 Nutrient compositions and contents of amino acids of test ingredients

E H B K} Protein ingredient e R Energy ingredient
EdE 214 FKE
RO K = Hik M LK b TN B i
Nutrient composition Extruded Soybean Cottonseed Rapeseed Peanut Corn Wheat Wheat
full-fat meal meal meal meal gluten bran flour
soybean meal

F¥ i/ % Dry matter 89.73 87.81 88. 50 88.75 89. 05 91. 27 86. 67 86. 82
ML/ % Crude protein 35. 46 52. 69 43.74 42.63 56. 25 65. 68 18.35 14. 69
MR/ % Crude lipid 22.03 1.72 1.46 2. 47 1.09 1.25 5.70 2.27
MUK 4y /% Crude ash 5.87 6.89 7.78 9. 80 6. 60 1. 25 5.96 0.69
MAE/ (k] » g71) Gross energy 24. 63 19. 93 19.73 19. 80 19. 42 23. 80 19. 98 19. 10
MW/ % Total phosphorus 0.50 0. 67 1.18 1.12 0. 90 0. 32 1.08 0. 14
REAM/ % Asp 3.91 5.62 3.89 2.48 5.71 3.96 1.23 0.55
2R/ Y% Ser 1.86 2.65 1.87 1.63 2.46 3.49 0.81 0. 68
BRAM/ % Glu 6.37 9.24 8.4 6.85 9.83 14. 43 3.78 5.02
H&Em/ % Gly 1.5 2.06 1.67 1.83 2. 84 1.68 0.92 0.5
WA/ % Ala 1.52 2.1 1.57 1.62 1.91 5.6 0.82 0.41
i & /% / ¥ Pro 0.95 1.29 0.69 1.36 1.01 3.48 0.68 0.9
WA/ % Lys 2.26 3.06 1.79 1.95 1.55 1.12 0.75 0.3
K& R/ % Arg 2.49 3.47 4,52 1.85 5.48 1.97 1.09 0. 46
IR/ Y Thr 1.42 1.98 1.33 1.56 1.34 2.22 0.59 0.36
ERBR/ Y Met 0.32 0.47 0. 44 0. 46 0.38 1.42 0.18 0.15
P&/ % Cys 0.32 0. 45 0.41 0.3 0.38 0.47 0.19 0.19
SR/ Y% Val 1.49 2.05 1.62 1.73 1.87 2.76 0.76 0.53
S/ % e 1.25 1.73 0.98 1.18 1.35 1.78 0.45 0.38
TLEM/ Y Leu 2.58 3.65 2.31 2.57 3.15 11.13 1.1 0.93
KN/ % Phe 1.76 2.56 2.21 1.51 2.51 4.11 0.71 0.7
R/ % Tyr 1.08 1.4 0.7 0.51 1.6 2.76 0.34 0.23
HEW/ Y His 0. 88 1.22 1.11 0.97 1.1 1.27 0.47 0.29

TE:BR B RESL A IR A T R . R 2 .

Note: All indexes are mass fraction except gross energy. The same for Table 2.
2 HMEAMBEAREFREK

Table 2 Ingredients and nutrients of the reference diets

T ER Senfimat 1 RERR R 2 R SEREARE 1 HERGEDEL 2
Ingredient Re[.erence Ref'erence Nutru?r{t Refgrence Ref.erence
diet 1 diet 2 composition diet 1 diet 2
/% Fish meal 10.0 20.0 50 % S ALMEK/ % Choline chloride(50%) 1.0 1.0
M1/ % Soybean meal 29.0 40.0 =41k =42/ % Yttrium oxide Y, O; 0.1 0.1
Tk /% Wheat flour 40. 4 24. 4 WS £F 4 2/ % Microcrystalline cellulose 8.0 3.0
s - o T o 22 Ay /O
éiiiéffﬁ)%xffn/le/:hylcellulose 2.0 2.0 T¥ %/ % Dry matter 87. 30 86. 45
K&/ % Soy oil 3.0 3.0 ML/ % Crude protein 29. 36 39. 67
E ki /% Corn oil 3.0 3.0 MG/ % Crude lipid 7. 80 8.69
i Z IR R/ % Vitamin premix 1.0 1.0 MK 4y /% Crude ash 6.02 8. 30
B R IR R/ % Mineral premix 1.0 1.0 B/ % Total P 1.07 1.37
Wil — 445/ % Monocalcium phosphate 1.5 1.5 BHE/ (k] « g7 1) Gross energy 20. 04 20. 34

T - 42 RN R R AR AR SCRRC 10 THe 1

Note; Vitamin and mineral premix are based on literature [10].
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Table 3 Apparent digestibility coefficients of crude protein.crude lipid,total phosphrus and gross energy in

eight tested ingredients for adult Oreochromis niloticus (n=3) %
GRUNY HEA HLAR Wi S KA
Test ingredient Crude protein Crude lipid Total phosphorus Gross energy
i&%ﬂ%fjﬁﬁfdt soybean 89.1241.59 be 99.21-40. 23 37.50+£2.77 a 90.09+6.02 ¢
(R M1 Soybean meal 91.2040. 88 be 89.4242.55 32.9645.65a 79.9947.53 be
Protein i1 Cottonseed meal 94.41+2.29 ¢ 93.83+1.75 51.45+1.44 b 64.99+7.93 b
ingredient K Rapeseed meal 85.70£0.20 b 89.5146.03 59.87+6.68 b 62.92+4.11b
£ 4 H1 Peanut meal 92.34+1.11 ¢ 100. 1640. 80 38.90+4.66 a 94.64+4.54 ¢
EKHEHK Corn gluten meal 94.10£1.13 ¢ 93.91+1. 31 83.39£2.79 ¢ 86.57+£2.05 ¢
fie 2 R /N %k Wheat bran 76.27+6.23 a 94.20+0.99 51.6146.42 b 39.91+7.18 a
Energy ingredient  {fijy Wheat flour 101.1241.39d 92.81+5.52 — 103.50£1.19 d
T — FR TR R IE KT 10026 5 [RGB 5 AR AN [l /NG 7 BE R 7R 28 57 ik 3 (P<<0.05) . &I,
Note: — indicates greater than 100%. Values in each row with different lowercase letters indicate significant difference (P<C0. 05). The

same as following table.

TE 2 FifE 2 JrORE R, 556 £ T A R A ML 2R
FI ADC ¥ 8 3% 5 T/IN&2 Bk (P<C0. 05) , X /N &2 %k
MAE M ADC X Ky 39. 91%, i i Ky B9 W) 5 ik
103. 50 %0 5 % /N 22 %k F 1 By fHL &R A ADC 4300

76.27% A 101. 12 % 5 Xt Ky A1 /N 22 #KHLIR W7 (1)
ADC 2R AW 2 (P>0.05),
2.2 EEFFEREAVNSERNEWELE

i E B AR R 8 R dE R R & I R Y
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Table 4 Apparent digestibility coefficients of amino acids in eight tested ingredients for
adult Oreochromis niloticus (n=3) %
T JE 8 Test ingredient Asp Ser Glu Gly Ala
= —
SIRWALR G 94.77+£1.13 ¢ 93.12+0.68 ¢ 95.15+1.12b  89.30+4.53 be 89.8342.69 bed
Extruded full-fat soybean
¥ Soybean meal 96.1+0.57 ¢ 95.3940.54 cd 97.4840.49 ¢ 89.16%5.43 bc 93.13%+2.39 de
ﬁpmﬁ*jr Mkl Cottonsced meal 96.70+1.31 ¢  95.6841.27 cd 96.7741.11¢  97.0342.51 ¢  95.8742.15 ¢
rotein
ingredient 3K Rapeseed meal 89.5540.56 b 89.5940.55b  94.714£0.56 b  83.55+6.60 ab 86.91+3.18 be
.4 # Peanut meal 95.84+0.56 ¢ 94.37+0.70 cd  96.96+0.52 ¢  87.34+3.57 bc 92.1942.13 cde
N e
q‘:*ﬁiﬁ% 96.09+0.67 ¢ 96.94-+0.68 d 97.34740.54 ¢ 92.9443.03 bc 96.314+0.35 e
Corn gluten meal
fie it BB /NFZ %k Wheat bran 82.97+1.77 a 75.3941.49 a 86.17+0.78 a 74.9448.40 a 73.92+3.97 a
Energy ingredient iy Wheat flour 108.45+1.04 d 106.7340.77 ¢ 102.0240.57 d 100.09+11.14 d 100.57+4,72 f
13 5k Test ingredient Pro Lys Arg Thr Met
PN =
Tﬂuﬂﬁ;ﬂ:jtﬂ 94,97+3.60 be 92.52+1.98ab  97.514+1.51 b  90.78+0.95 bc 87.3941.39 b
Extruded full-fat soybean
¥ Soybean mea 196.2042.55 ¢ 95.4840.24 b 97.87+£1.26b  94.27%1.25 cd 90.80=%1. 83 bc
%mﬁﬂ #iH1 Cottonseed meal 101.6743.47 ¢ 92.6742.15ab  98.4040.94 b  97.40+1.93d  92.44+3.10 ¢
rotein
ingredient FH1 Rapeseed meal 88.02+3.03b  87.9340.63ab  92.504+1.88b 86.58+0.26 b 88.204+1.80 b
A6 ¥ Peanut meal 95.48+4.11 be 91.62+1.36 ab 97.70£0.62b  92.07%1.50 cd 94.73+£1.49 ¢
?*Eg*ﬁ 97.56+0.77 ¢ 93.3042.03 ab  96.64+1.01 b  94.5740.94 cd 94.7443.90 ¢
Corn gluten meal
B EUE /N # Wheat bran 71.67+7.61a  83.5312.02a 84.2052.84a  66.67+2.52a 67.95+1.61a
Energy ingredient [j# Wheat flour 102.98+3.32d  108.7440.27 ¢ 102.014+5.10 ¢ 101.274+0.55 e 100.13+0.81 d
13 J5RE Test ingredient Cys Val Ile Leu Tyr
Ty
igﬂﬂg}ﬂzﬁﬂ 76.26+1.11 be 86.154+3.12 b 89.6441.34 d 90.9542.10 be  85.47+3.04 a
Extruded full-fat soybean
¥ Soybean meal 95.03£1.46 de 92.54%+0.78 b 92.9940.72d  94.43£0.74 cd 95.49+0.76 b
%;F'E*jf Hi K1 Cottonseed meal 87.54+7.31 cd  94.01%3.40b  93.504+1.95d 95.42+1.88 cd  95.68+4.59 b
rotein
ingrcdeicnt F K Rapeseed meal 98.27+4.72 de  86.34740.28 b 84.4040.31 cd 89.37+0.16 b 87.4843.37 a
842 ¥ Peanut meal 102.2941.08 e 92.59£0.85 b 90.5140.98d 93.67%0.74 bed 96.1540.28 b
ti/KﬁE*ﬁ 98.97+4.55 de 94.93+1.06 b 94.2340.76 d 96.66+0.29 d 96.21+2.00 b
Corn gluten meal
He b R /NF #k Wheat bran 50.39+5.66 a 64.34+4.29 a 73.29+1.66 ¢ 71.7941.08 a —
Energy ingredient  [j# Wheat flour 71.03+6.01 b 99.77+3.95b 113.29+2.21 e 109.27+0.83 e 81.39+8.14 a
NEAA F¥) ADC EAA F¥) ADC  TAA ¥ ADC
13 5k Test ingredient Phe His Average ADC Average ADC Average ADC
of NEAA of EAA of TAA
G =5
BIRW AR 5 85.3743.41b  93.26+£2.27 ab  89.8646.47 b  90.40£3.82 be  90.14=£5.07 be
Extruded full-fat soybean
M1 Soybean meal 94.26+1.03 cd 95.98+0.63 b 94.75+£2.57b  94.29£2.06 ¢ 94.51+2.25 cd
ﬁpmﬁ*ﬂr k1 Cottonsced meal 94.03+2.15 cd 95.95+1.60b  95.873.89 b  94.87+£2.07 ¢  95.34+3.014d
rotein
ingredient 3K Rapeseed meal 88.1440.53 bec 92.7340.38 ab  89.76+4.65b 88.47+2.75b 89.07+3.70 b
A6 K] Peanut meal 94.84+0.67d 94.63+£0.82b 95.08+E4.24b  93.60%2.17 be  94.2943.29 cd
?*Eﬁ*ﬁ 95.07+2.17 d 96.4340.66 b 96.54+1.73 b  95.17+1.17 ¢ 95.87+1.55d
Corn gluten meal
e BB /NF %k Wheat bran 46.51%3.14 a 86.8840.98 a 76.64411.50a 71.68+t12.54a 72.54+11.73 a
Energy ingredient fj#y Wheat flour 97.06+1.97 d 112.8340.37 ¢  96.66%3.23 b 104.93+6.11d 101.49%10.51 e

HNEAA. JEA T AR s EAA. TR Z LM TAA. B R .

Note: NEAA. Non-essential amino acids; EAA. Essential amino acids; TAA. Total amino acids.

B2 4 AT 7E 6 A Ukt b L e £ 0] 45 5
RAE LT AR A FY ADC 2 73 K & (P>
0.05) ,7F 89. 76 % ~96. 54 % 5 Xf 4% J5L R} 04 55 42 H i
(3 ADC Sk 88. 47 % ~95. 17 % o Ho v X 38 61 4
e A BETR 135 ADC 8 IK F M1 R RN K 28
FIB (P <<0. 05), H A& JF R 22 % AN B 3 (P>

0. 05) 3 % 4% JFURE S 20 JE iR (1 °F- 3 ADC DL SR R AR
(89.07%), 52 Rk KU 275 AW ¥ (P>
0. 05) fH & 2 IK F A R (P<C0. 05) . X 55 X
TR (Val) | S5 2 R (Tle)  #i& 1R (Lys) | 2H 4 2
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0. 05) 5 Xt 4= g i 1k K G Hp A 2 B (R (Cys) RN R
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ADC ¥RF 92 % ; %A K121 e 2 2 (Cys) 115 ADC
N8T. 54 %0 HARBIRTF 92 % s % M1 & FE e i) ADC
FE 83.55%0~98. 27% . H KA 7E 9020 LR 5 X 4E
AR H & R (Gly) (9 ADC S 87. 34 % , i ¥ K
T 90%.,

RN R DO WA o SR | AR =B S A = T
FLEE LR 138 ADC ¥ 5 K T Hofth 7 Fh 50K
(P<C0.05) , X T By 1) 0 75 220 5 2 0 0 5 12 1) °F-
¥ ADC & 2 & T HA 7 FpJ50EH(P<<0. 05) . TH
(1 28 B R 2 I AL R 5, KZ it 100%,
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ARG 2 % Cho %1 1Y Jr i Bl I A ke Skt
HROAR — 58 43 B ek ek T ) ok 3 30 0 Ak S IBCAR B A8
30 Y0 » [ri) B AR 8 40 A SR B 1 5 i ) R UG L D 2
SERb AR} IXRE AT LR TR SR 0 35 4, AR A ik
{14 T Pl W WA e T 000 5 1% 45 SR O 4 30 3 6 £ ) 0 9R
HAAEHE R . 0 Cho &V TR LI A %
1) S5 Rty R RIS 000 A e JUARE 114 3 0 o I
RBFm . AR R ] Bureau 481 7 Cho %1%
WF 5T 0 LAl L3 A e T ik (R LA =K 2)
PEATIF AR 10— 25 ek /N T PR 35 il 4 R 5 3 8 SR T
BB IR AT AR T P A S A 0 AR R SR 5 R o
THAL S 52 38 8 T 25 R HE B

R 45 735 7] K38 F% B 43 18 T o R 36 i v i
It (A1 S 2l P b i et Rk 4 R W 5T T Ak A
& H Ao sh P 6t R LR 1 80k . A
T8 1) F8 7% 0 R S A S T 1 5 T A R ) O
PR AERTE Y AT . =&k R E R R W, B
IASEEE A (UE il I (S SN i s el TR = I s
AR 0 28 ] R SR R T A R HE R K AR JR
SN IRBE A G E Y I 2 i RL Y B AR A,
M A RE 52 A £ 28 A B8 B . T A1 L BR B 2 1 i 58
H R AL IS R A0 = A T A R R DL
TR . R, A 28 T Y. O, S 46 78 1 LA
PR 1 1 1

H A JE 0 f WA Jr ik A A AR HESR Rk
HEZE T . AR HEZE I Y Bl 2 P Y 3R AR Ay
AN A i A G T K R 3 T Ak R0 R D = s 1A
PHEZE VL T BB 4 R B — S0 30 0 57 4 TH 1k W e Y 2

UL T 23 5 IV AR R 5 9 % LA SO Ak 320
EmAL . MR AE N AR ik — A
AR AE B 0 R, A OB B FE A Y o8 R
(e FLAE 28 A S R P 4 AT DAY ik
BRI . AR L 3 2 R R
RO N £ o NN VR S S s v € o € o v €1 [
e A3 L P % 0 57 IO A R T AT 1Y
3.2 HEFFagaNANREREEANMEER
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5T R 7S AN [] HEAS 19 27 S £ a] DL R0 A1)
KE P& e T, W 7. 18 g/ BB JE % 4k 4 (Oreo-
chromis niloticus % X O. aureus § ) % 5 ¥ E M HY
ADC g 90. 9%, 15 g/RJe B % 4k iy
87.4261.,93 g/RIEF B AL MR 93. 06,100
g/ BB B AN 96. 3% ,250~400 g g ¥
Rl 94. 6106, FEAKE . 2R KT
FISRHLE ) ADC Z3 3008 89. 1226 91. 206
HZ AT R R T . R & LA 2
JE A0 FOR B (10 SR PR e A R
MR F R ADC, & 35 A5 B 345 1 45 R #2000,
W1 20 S 0 FUAR IR 52 e O SR EOK B R
SR AL AR oL LT AL

REORA b 25 A7 R 1 20 DR AR I 07 TR AL TR 55 B 97
PR, 4 % 0 288 b HL 3% 4 1 ) P 7= 2 A T R e
B2 Bl 25 0.2 0 A= K HIRPT T B 1 5 X R B e 2%
WS . DL A S F AR X T 11 g/ R A
T AR bR R 0 R E 1026 LA R, 39, 2 g/ R T W]
LIGKE] 30965 L1M7 246 g/ RRHZ w] JHF 58. 82011,
TEAG S K, 3\ % R ) i ORHL & B
ADC(94. 4170 % T 7. 18 g/ B 2 ¥ 1k fa
(77.6%6%),93 g/ 96. 6 g/RRIES B I
(79. 4% .81 8267 LRI WL 5 T 320 g/ R Y I
JEF Efn (82,1306, WIS & & 3 pll 40 %) A
HE B A FH BE T 058

TEAS IS . 35 & % JE s X /N 22 B
) ADC {L A 76. 27 %, 55 DLAE 0 )8 A3 5 X
1A B9 ADC ik 101, 12%, B 8 & F 2 ar 2 i fa
X /NAE 2 FORLRLER 11 ADC B RIE 10 L T 5 A B
1t (Sebastes schlegeli) (95% )P R PG ¥ (Salmo
salar) (98. 3YO W1 i (Oncorhynchus mykiss)
(100. 0%, 1120659 ) 4 40 28 X i By KL 2 F1 Y
ADC HHIE . 38 B Fh 22 53 09 Ji DR 32 o S} v AN
CIRGEIA T ¥ R/ N iU Rens - 9 & ik =¥ NI TR S G (AN
HARBVRLL g E B m Tk, — B, 3k
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TRES

AT A A B85 T UE . sh 4 (B 46 625 X 2R 1
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AT EENE Y AR, B T R DR EAA
(4T AR 6 ) ) A T ) S AL O B, AEAR I G
i TR B R R 45 R 2k R R AR 1 T Y
ADC IR —B, MWAIKI &5 R mT LUE L B
AT IR AN, TR AR A6 AR L R OR B O
¥ EAA 5 ADC ¥178 90 % LA |-, & B8 AL K & g
I 7E 85% Lk b, X 2 W, 7 & &k Al A % 31X 7
Fofr sk v 18 G 43 S8 S R 0 e AT A i AR A . (R
T VE R A P TR — A 2 e = 4 0 T
FIERR  UNAE ARG o B K R A 45 JEORE Met
(1 AR ARG . BT LA, 76 4 Rk 14 i ) o A v 7
R 5 P JORE UL R ) AN L DL R AR
AR P,

AR 25 R 0T LU S 3 & % 3E f g fa x4
JE I Ak K G R (1 -1 ADC RS A% T =81, 2500
SESRAEXT R B B AR A @5 BE 5T AT R
T8 L3 0 1% 5 A AE T SCAE T ORGSR o a3 R
Jit B T 2 R %A 56, Jeunink 259 246
W% 3 B Ak Je 1) R T v 2 I 0 R R b TR B s
Wk /b 8.5 Y0 A L R e /D 1. 496, DT B 4 I B &
R E &A1k,
3.3 HEFIEagaxiEEH. REMEHN
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TEA S L 4% JFURHELIE 05 1 ADC 78 89 %6 LA
e R B B AR o AR SR 0 I A e T g T
XGHTANT B B AR L 0 (7.18 g/ )N R B ¥
4 (15 g/R)™ (B B HE . (100~150 g/ )™ 1)
WFE S5 BAH T . AEA S b, 3 & 2 A £ )
(92, 81 %) 5 /A %k (94, 20 Y0) MLAB B ) ADC 5
2T B £ (Sciaenops ocellatus) XF /N2 # g B 19
ADC(87. 9/ MiE. A B & F R g P 4 fa
(100~ 150 g/F) XF /N 2 (79. 9%) . /N %% %k
(71,92 K Jg % % 4k fa (100 g/R) Xf 1f #
(67. 37O ) ADC,

) P R A — St 28 0 LT AR A K b
Y R R R R TR S SRR R A T 1L
PR SE A . 3K R R R — T T 33X 2 ) AN g A
PRI Ak B 1 AR TT T AR AR U D 5 ) — i ik 2

Y Jo ) A 2 B AT A T T AR B T AL . A 1
WL TR ELRE R ADC s 103. 50 %0 . 3 B TR 2
w2 JE BRI BT A Y RE R R T )N 22 BR A
39. 9106 s K 3% 55 /N2 R IT & (9 A W] T AR 1 e K Ak
Gt 20 FEAR S B AR R
X4 BRI AL K (90, 09 %6) AL A K1 (94. 64 %0) Fl &
KRR B (86. 57%0) SRR ADC & 3 & T A i
(64.99 %) FIZEAHI(62. 920) . 4Bk Ny, 4 R Ak
RSP IR 7 B SR T AR AR R A R K B DR 1Y
HLEE 1A FH O B B AR T X LAY AR R Bk K AL 5 9
15 B T 3RAS TR 1) S e ADC,

BB WY EIRIUR . YR
b 322 DU R 0 i U A — ROBOME Bt 2K
R . A 3k @5 (Megalobrama amblycephala ) %}
SR L AE AR DL AR R B B B9 ADC Xk 3. 21%,
11 8100 il 17. 70061 . {H 4 A BF 58 M3l 7 4
(Mylopharyngodon piceus )" | ¥ & & WF fg 1
(Synechogobius hasta)™ 2%t TRy EH A M P
B ADC 7l 3k 5020 Lh b fEAI 56 v, 4 R 2 1k
G LM A AE A M B i ADC 7E 32, 9606 ~
38.90%0, M K. 3K AN /N Z2 Ek W 8% ADC 1
51.4506~59. 8700, E R E H B I N 83. 395, Tii
XF B R B AH G K B 15 g/ R e 2 % 4k
X SR B ADC 430, 1%, 4 5K 8 8 Py
ADC g 28.29657. 18 g/ R i B JE 2 A f %F 5A
AEHE M SR R R B B 1 ADC AE 52, 7060 ~
58. 620,25, 24 g/ R B % A i £ K UK
SRR ADC 429, 86 %61 I P A X g 2
S 1 B A N %5 Y 2 TR 2 2H R AR
PIME LSRRG XK, FEARE b, 1k ek
WAL 5 T 10020, 33X 55 T8 Hh Bl 9 & BRI
F B S5 B AE B AR B (Lateolabrax japoni-
cus )M B S R AT L .

TR S | RO N T DR S R =
FRY B RE ) ADC 22 F A0k B SR & L B/
A2 FRAN 3w B AR AR X A ORI R B R A
iz ADC By, 9K 4Rl AC J7 v il FH 3 28 J5ORHT 5
T T B R 1 AN - 7 ) 3L 5 3 2 A 8 R A AL
b ) P A o kL EURE TR G AR DT 5 X 2% 1R IR BE
R ) FH 22 S O AT ) B v » AE A2 B B OK R Ry
4 R I A DR T LUK TOR R R R SRR I, /N A
Ak 5 I A0 P SR AR R SR A S TE 5 Y 3
BH 22 R 16 8 2 s IR R B R ADC A
BER 22 5 TE T 5 18 ) 2 I O 102 6 TR o 3 o 10 Wl
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