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Table 1 Test design

5
number

BE BEama) Bl(E) axB FH S8R0 AxC =7
factor  protein lipid AXB empty fiber AXC empty

i 2 3 4 5 6 7

®2 BEEEEHAE

‘Thble 2 Nufritional p levels %
¥ A=) i HER
lewvel protein lipid fiber

1 36 4 3
2 40 [ 5
3 44 B ¥

H¥ 2 1k, B9 af, T4 4 mf, RERNE
B RmEN g, B2 05 ALREER
#. HIEKBRRAEK OCEHEETRERER, HE
REE.
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Table 3 Composition of experimental diets %
HES BEN ERITHE #h tf Enmsg BER/ (ke D RERFAH
rnrnber casetn cellulose fish oil dextrin protein EYUSS Energy energy/ protemn rato
1 330 k] 4 47.70 35.96 17 462 48,56
2 39.30 5 & 43.70 36.03 17 730 49.20
3 39.30 7 8 3.7 35.98 18 014 50.07
4 43.67 5 4 41.33 39.99 17 465 43.67
5 43.67 7 [ 3133 40.03 17 758 44.31
6 43.47 3 8 39.33 40.08 18 076 45.16
7 48.03 7 4 34.97 44.01 17 494 39.75
8 48.03 3 6 35.97 4405 17 812 40. 44
9 4803 5 8 32.97 4401 18 104 41.14
10 39.30 5 4 45.70 36.01 17 429 48 40
1l 39.30 7 [ 41.70 36.05 17 722 49.16
12 39.30 3 8 43,70 36.03 18 040 50.07
13 43.67 3 4 43,33 40,02 17 474 43.66
14 43.67 5 ] 39.33 39.95 17 767 4d.47
15 43.67 7 8 35.33 39.95 18 060 45.21
16 48 (13 7 4 34.97 44,00 17 493 39.76
17 48.03 3 a 36.97 3.9 17 810 40.56
18 48.03 5 8 32.97 43,96 18 105 41.18
R4 HRAHBER
Table 4 Resnlts of feeding experiment
weaght weight gain weight gain quantity PAD
1 21.35 2990 171.0 8.55 365.0 1.68 1.41 2.08 96.2
2 21.34 2830 159.2 7.96 367.8 1.59 1.20 2.1 95.1
3 20.56 28.09 151.6 7.53 368.4 1.5 1.14 2.43 90.8
4 23.17 32.51 186.8 9.3 326.9 1.69 1.43 1.75 93.6
s 2.1 30.29 161.4 §.07 3744 1.55 1.08 2.32 92.6
& 23.96 .77 176.2 8.8t 36l.2 1.57 1.22 2.05 95.7
T 21.74 29.99 165.0 8.25 359.7 1.61 1.04 2.18 9.3
8 2. 53 30.68 197.0 9.35 332.9 1.96 1.33 1.69 96.3
g 21.69 30.47 175.6 8.78 361.7 1.70 1.10 2.06 94.2
10 24,01 32.16 163.0 &.15 373.3 1.46 1.21 2.9 93.5
11 21.98 8.7 154.8 7.74 3731 1.51 1.15 2.41 92.9
12 21.76 28.95 163.8 8.19 362.0 1.58 1.26 2.2 95.1
13 23.21 33.08 197.4 9.47 321.8 1.7 1.53 1.43 9%.9
14 .65 39.35 184.0 9.20 318.3 1.77 1.45 1.73 91.8
15 22,09 29.97 157.6 7.88 378.2 1.33 1.04 2.40 90.5
] 21.86 30.39 1706 B.53 363.4 1.6% 1.07 2.13 9.7
17 23.57 33.59 200.4 .02 322.6 1.77 1.43 1.61 95.3
15 21.87 31.04 183.4 9.17 337.5 1.7% 1.24 1.84 93.5
HE LK ILR(SGR) = 100(InWt—InW0)/ 1 — IRBRREL

b, Wy~ R T
Wi — BRI R E

EH AR (PER) = R EHINE/ B R E
1A% FZF(FCR) = HREBRE/ S EMNE
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RERB A I = 1 ke R BT B A (KD 1kg 11

% AR IS EROR AR B EMIFT 8% MM (P <

KPS E (k) 0.01); 5P 4K 3 MK FZ B BN RN LR IR E X
ZEHBRHBDBEERRUSD)ES, (P<0.01), H4E R S B R,
2 BB Ehiﬁﬁﬁfuﬁth.ﬁﬂtﬁﬁ%%&&,&ﬁ*ﬂ
AC, BB B ER T HALBA SN THE,
FRHBNEMNEELE 4, SEMNREEY
3% 100% . F5 BEFAFHOHEXREM (LD &)

2.1 FEEIFKEENEIE KRG E
MR T EMT(F(2,17)=3.59 Fyq

Table 5 Comparison of weight gain between nutrient levels
R L2 ATFRE 2.3 7KFER 3 KPER

difference difference difference

factor

(2’ 1?)=6.61)a %ﬁﬁw’ﬁﬂﬁ‘ﬂgyj‘ﬁgﬁﬁ:‘; /l\ T between levels 1, 2 between levels 2, Ibeiween ievels 1, 3
rotein 084" " 0.24"" 1.08%"

ATZRBEFBBEP<0.00, BORSKEH L 000 - b b39e-

AERNZEERBREEP<0.01), SR fber  0.45°° 0.77" " 1.217"

3 AT E P BHRITE R R(E S),

1180 05 =0.188 5 18Dy g3 =0.285 4
« RnEREFH(P<D.05), Sgnificant difference. + + BRER

HRER, BB A KFLAREREH aan iy EFEDIR PO, S s - RS
BERNHMERRBERATRE 2 Dk Tantne 0 ey sehen dmmee (R e ame be

R6 SATESHRTSNEMNLE
Thble 6 The comparison of mean weight gain between treatment groups

Ha il 2 difference
gop  mean weight gin AR, ABy Aol ARy ARy Ay ARy Ay
AsB, 9.%4 209" 2.08% "7 1.60"" 1.59°° 1.55%* 1.30%" 0.96"" 0.33°"
ARy 9.61 1.76% " 1.75%° 27" .26 122t D.97"" 0.637°
AzBy 8.98 1.13"° r1z- 0.64" " 0.63"" D.59*" 0.34""
A 8.64 079" 078" 0.30" G.29" 0.25
ARy 8.39 0.54"" 0.53** 0.05 0.04
AB 8.35 0.50" " 0.49* " 0.04
AyBr 8.34 D.49"" 048"
ARy 7.86 0.01
ARy 7.85
MG NG AG ACy AGs AC, AqCy A0
Ay 9.34 1.70°* 1.36° " 1.28°" 0.97"" 0.95°" 0.36"" 0.07 0
ACy 9.34 1.70* " 1.36"" 1.28"* 0.97" " 0.95*" 0.36°" 0.07
A $.27 1.63%" 1.29* 121" 0.90" " 0.88"" 0.29"
A, 8.98 %" R 1.00°° 0.92"" g.61"" 0.597"
A 8.39 §.75° " 0.41""* 0.33" 0.02
AC 8.37 0.73"* 0.3 " a.31"
Al 8.06 0.42*" 0.08
AoCa 7.98 0.34°
A 7.64
1Sy 03 =0.266 6  LSDho =0.403 8
27 EEMKEHERERRE(LSD #) FARRS MR NAWER, AHPEAFES R
Tuble 7 Comparison of SGR between nutrient levels HA0% ~44%, IRITN 6%, SFHEE N 3% i, F4ER
R 1\2_7}:5!1%& 23#‘!‘%%{ L3_ﬂd‘£ﬁ ERMEB KW ERR,
factor difference difference difference s
between levels 1, Zhetween levels 2, Fbetween levels 1., 3 MR W FBEITH I EFH(Foes(2,17) =3.59
BEH protein 0.0 ¢.00 0-18:: Fou{2,17)=6.61) E5R R, FRMFEA B
AER fber 005 0.09 .13 BRAT A SGR MBWE SR EE(P<0.0), KL

LSy 05=0.0979 LDy =0. 1453
REEFET 13 KTZE(EKT), D44y HEHARKR
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3% ML 36% FIERARM 7% ML HEEERE
BBER AT SGRIP<0.01),

2.2 FARAEAKEHFARMEARRENES
REWHLEHRN

A B F2 K F 19 PER,FCR # PAD 5 #5187
(Fes(2,17)=3.59  Fou(2,17)=6.61)&RKRY],
T FANL N 3 AKFZ RN 3 TR TR
mEE B E(P<0.01); ARMFE 3 1-7KF A3 PER &
F01R §E(P<0.01), TIA FCR 1 PAD #2004 B &
(P>0.05): EEMS G A& B ZEERY
PER 1 FCR KIZ# 8% (P<0.01), ¥ PAD b
B,

SRS B 3 DACTI BB T B E LR
(ER), EHRER, W FRFE PER BEFETH
B2 AR 4% F 6% IRMTH PER R E2FHEHT 8%
K¥53% AFAER PER BB BFHET 5% 7% K
F(P<0.01), FE FCR A1, 44% HHFK iR EE
WAL T 36% F 40% K T30 FER BB EHMET
S%HI 7% KT (P<0.01)

&8 BREEMKEDEDRENE. GHRBNRRAHLE

HEMEEE(1L.SD F)
Table & Comparison of PER, FCR and PAD between nutrient
levels (LSD)
1.2 KFES 23K FEK 1.3 KFER
g o HE difference difference difference
index factor berween hetween between
levels 1,2 levels 2,3 levels 1,3
BORE protein 0067 0.09°° 003"

FER  BETF lpid 0.01 010" D.11°"
HEE fber 009" 017" 0.26""
EOMA protein 02977 006" 0.35°°

ECR  HHE fiber 0.14°° 0377 047"

Pal  FTHEE fiber 2,387 2.3277 4,70

HPER LSDye=0.017 9 [SDy g = 0.027 1sFCR LSI)y9s=10.
139 L8, o =0.172 4:PAD 18Dk s -0.744 4 |8y g7 1.127 7

3 ik

3.1 HEGEENANEARNEESR

MR B KT A AR AR
AR RS LT R R R R, EH KT
44% B EBUR AT, A K b SRR, R AR 3 4
KR ERRRE(P<0.01), BEEFNEARKT
7E 40:% B¢ PER Y1, 44 % 5 PER B2 TREEE,
2 40% F1 44% BB B KT Y 6% BRI 3% B
HEMERTHT IR, P RAEEER R ED
Bk TRBCH 40% —44% RWH. X —HR SN E

P gen BEF S EXEAR. BREBATE
FEOWR, WA E R ERBEREMNETES
Fa R AS% WM S AMES . A
B A B B, X 6~ 10 g BB ERH AR ST
BOEEN 0% MEFEER.
3.2 hegEEnaRdiERmEES R

R EITE R B AT BRI B, O A
AR K, RTRITARRRMEM. &
B R AT A 4% 6% [ 8 % B ET, X M A
BOFSCEMEEEE D ENHER, Hp 8 % RATK
R ERESEARRRBERE(P<0.01);[
ot 6% BIIENT T 40% - 44% BRI 3% A4 EAF
REORAKOTEER. XARTEER, 45
®heva] B4k S R RS, B0 AR T W AR R B A
fEXFE R BR TR B B 4 5 2 RE P (R B e 11K
R, TEBAEAREOREIEE. MR SaTH
HIREE W EBAN TR, d &1 A SR S By
FxrakH, AERFAMMEIEE 17 42918 105
ki ke TLEA, BEIEAH, HERECO L SR AETE
EEBENFRAEER(r= -0.630 7, P<0.01),

X RN E—MEIEH 7 RTE N # R, BRaL
AR, FEEMERS EROREE D FR oW
IR K. Dannal® SHESFAE KB RAEF L
kg, A, FTF RS PEARERN IR
MEEEEN4%~6%, XSNEEVAATESR
RSN R RB T 5.2% M5 REIT,
3.3 HERREHISPFERMEELR

A MR AN R, REARRE
SRR BAER, B P ERHAERTERIE
BT RB RN, FHT B BREFNEL
s, BB TR P EEREERY R MR
i, BEmELR, MERERAE. ABEH,
kL AU B KT R 3% b, AR R EEMNE,
SGR.PER.PAD B4, FCR B&fE, H5EHR. BN E
BENZTEER. MERS M PAERSEAMN
0, A R E R T R R R A R R AR R
R MASEORMMNAZDBEET®H(P<0.01), A
i T EARENA KHFE(P<0.01). WRER
Fo/NaE B AR BB 6 dE R A B M & PER. FCR.
PAD JUT SR May ER(RES. B8 B 1.3 KFE
O, AMEORIEEHAR, AXEFERE, F4
BEBLA AN PHAEETEAEEL 3%,
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Optimal levels of protein, lipid and fiber for Eriocheir sinensis

Qian Guoying  Zhu Qiuhua
{ Zhejiang Wanli College, Ningho 315010)

Abstract  An experiment was conducted 10 study the optimal levels of dietary protein, lipid and fiber for the fingerling E-
riocheir sinensis, desingned by Lig{3"). The serni — purified diets consist of casein, fish al, fiber, mixed vitamins and
minerals. There are 3 levels for each protein, lipid and fiber respectively. The initial body weight of the crab was 19— 25
g. The significantly (P<€.01) higher body weight gain, specific growth rate (SGR), feed conversion ratio (FCR) and
protein efficiency ratio {PER} was observed in the crabs feeding the diets at 40% ~ 44 % dietary protein, 4% ~6% di-
etary lipid and 3% dietary fiber levels. A significantly { P<(0.01) higher interaction was observed between them. The
significantly Jower values of body weight gain, SGR, PER, apparent digestibility of protein {PAD} and higher FCR were
observed in crabs feeding at 5% ~7% dietary fiber levels (P<< 0.01). Ir comes to the conclusion that the optimal levels
of dietary protein, lipid and fiber for the carb are 40% ~44%, 4% ~6% and 3% respectively.

Key words Eriocheir sinensis, formulated diet, protein, lipid, fiber
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