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Abstract

A nutrition enrichment feeding experiment was conducted to evaluate the effect of nutrition
enrichment on the biochemical composition, reproductive performance and larval quality of Pro-
cambarus clarkia. The results showed that: After a period of feeding, the contents of moisture,
protein and carbohydrate were all found be decreased in the ovary of both enriched and control
groups, but the lipid contents of both groups were all increased. Furthermore, the lipid content in
ovary as well as the GSI of the enriched group were significantly higher than the control, which in-
dicated that nutrition enrichment can promote the ovarian development obviously (P < 0.05). The
HSI, GSI as well as the contents of lipid and protein in hepatopancreas of both groups were all de-
creased with significant differences in the lipid and protein contents, but the moisture and carbo-
hydrate content of both groups were all obviously increased, and the lipid content of enriched
group was markedly higher than the control. Though no significant difference was found in egg
production between the two groups, the survival, vigorous rate and egg weight of the enriched
group were significantly higher than the control. As for larval quality, the body length, weight and
weight gain rate (WGR) of the enriched group were significantly higher than the control, and the
enriched group revealed relatively shorter intermolt periods among the first three molts in the
individual feeding experiment.
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AL RGBT T RAE AT B X7 IR AT K0 5 R AT R AR AL S BRI R, 5 PR T FL AR R
REAEIAIIT A KRR ER . SRRY: T, ERBRUMAMNBHNETKISTE. BEA
HEMSHES MUK AR, EREENAEE, FAEFRLANBERIEEER T
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1. 5|8

50 IR IR ZEHR (Procambarus clarkia), AGFR/INIEHER, B~ TR E R af, ME ARSI B2
T HOZE A B A S, RET B S HEE SRR RS, Y HEI e E, AR
oA, CEONIRIEEZE K= E e —(1] (2] Tk, v RIFE RN TIRE R BLEEY K, 2 2016
SRR, FREHSCEIAR] T 8523 JIME, EERrh ARR L BRI 58 R A 3R R R e VR K 2 R e 2R E)
Y. 2012~2016 4, FRHE v KSR EAF TR A 600 A7 AT S KE# I 1000 a1~ H 55 J5m
WKZ 85 JIM[3], FEAPMELNAS B R 2 5 QR B MR IR P R R I LR 3 2 —, N TR E e AL
J b RS BRI, AR BTEAT R E R G LA, SEARMEIR K G RGN T — TR I B2 VPN
IKFEE o B )RR, TS e, Y AR AN S [R] A — B A PEAN Y S sl 4 v R 5T B ) R AR 4]
[5]c RIMARSEES RGWETT 1 3R AE FRomA G B0 oo PR AR (14 O 538 JH P i A= AL 2 ity s, I ELL 17
ATEVEREFII IR SR R A K e RE 22 5, DU o PR BR (R SR AR B S ik — e i3I 4R K HE

2. RIRAEE
2.1. RIRRENFEARE
SIS FERS 2015 4 2 AJREUE T L 52 BEK = RoRHE  5h . SLIe FFaRaTHhik 20 RMERR 34T FR
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HP R, N THE RGN EEI, KO Bl 4, 3% 77808, R E R AT 60 R A
T2, A BB AR T VSO0 SR e Sl IR IR SR B AR A AL T e = 4.

2.2, RREEINEATE

KRB 2 A, B4 30 H, 0 N=ATAT, FRET 100 053 REKGEFE T, FRERTE] 4
YR AR HAR R . SR, TR ANERIRA TR, st bR T RRER AN, BRI AR E
5% MR i 24K

2.3. BRE R ATRRBRE LS4

Gi it S0 A e FRJF SR B B 3R o RN TR K 70, 1 R R B 25 S B0 4 o IR BB IR ) B
FEA R BENLE 10 A TRERI AN Mr o AERR PR ICRE IR AR B SZ BRI B AT 1k
FRVERFRR T, T SO0 SR HOR R R 45 2L 6] -

SR RL(GST) = BRELFTR(g) x 100/ T F(g) o)
PRI EL(HSD) = FHBRART R () * 100//K 7 H(g) @

1% GB643586 771k 105 CHETF-MIE K4y, 1% GB643286 MUK ERIEMEE AR & &, 4 folch 3
AR S &, KHmEREC Sk &Y EE.
2.4. FEARETEM ML EKMEEENE

B S0 2H SE BN B SRR A A AT RE LR AR S, AR SRTE EL RS ONAR B, SEiinE. TR
YW E AN 5E S AR 7]

AFET) = YN E/ A )
TR E = SR EAR N E 4)

UEAMEE SRR AL IR 7 IR 5 RABnas o ial R, B aEgh ki, fR ATk 100 R
AAFHEATRESR SR, SRR IR 10 RANUF SRS, #8 SEAGE AR IR £ TG RGN E S A AR,
REFR LI PR O SR — IR AR, BRSO T SR AR A 5e 1), BRI ZE 4l g AR P E

2.5. BEEGt

KH SPSS 17.0 FAEXT SEIEA AT Ge vt 70 1, KA ANOVA X 2445 R AT /5 Z 9341, R Tukeys
POAT Z EmIE, RAMSL T Z IR ER, B P<0.05 NERTE.

3. &R
3.1. ‘EFFRL3TIRE NPT ERAR S L LE R AU RN

BEEINERAE, IERIEEOH R IR R T, g R e AR Op AR BUR 2 = TR AL,
HACRY KRG, MR, KSR, BEASEMOES BRI, EREE G, JFRERBMKA
MR & BB m T4, AR T R, WSEAL P EASER, HUOWEN, &8RN
Wi, BEE ORI RE, ER P RERE BT, AT, S S INER ST, E IR
PLRENS 2 2 IR 5 PR ZR U A B0 SRR B HERE (L 1)

S0 45 RN P A SEIGZH A IR R 5 SO RS AR s A BT, & TR A2 A PR IR R B0 2 v T xR
A, AACHBRU, FHRRALS TR S REEE TR, BEMBEASREEE LT, SRR T,
KRt Eermi A EZ R 2w T RAM L 2).
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3.2. BB EAEE NN
B IR SR A AR BRI R m X R, AR 300 KiAfA, TEREFER, M

B IR AL T BN EE N 5.46 mg, T3 TR E FFIRALALN 4.91 mg (W7 3).

Table 1. Chemical composition of ovary of enriching and control groups

= 1. EFRRURE AR S (R AR

FRYG B IRk of 1
1A (g) 30.77 + 8.91° 32.04 +1.17% 31.08 +1.82°
Gl L EE (g) 031+0.14° 1.10+0.22° 0.87 +0.35°
P SR EL 1.14 +0.66* 3.53+0.76° 2.79 +0.82°
K53 (%) 70.53 +0.78* 62.12+1.41° 69.32+ 1.47°
SR % T E) 33.42+8.10° 4171 £2.10° 38.06 + 4.22°
REH%TE) 46.79 +4.93° 4023 +1.32° 42.76 +0.54°
KFE%TE) 5.93 +0.04° 247+031° 3.84+0.17°
e R —FUEE AR RS S REFROR AT 3 2 (P < 0.05).
Table 2. Chemical composition of hepatopancreas of enriching and control groups
2 2. EFBUITFEARRTERARE AR BRI 00
&k EEiTia of
R (g) 30.77 + 8.91° 32.04+ 1.17% 31.08 + 1.82°
JHF IR IR E (g) 1.09 +0.16* 1.25+0.16° 1.21+£0.34°
JH e R AL 3.86+1.37° 414+1.19° 3.89 + 0.83°
K53 (%) 46.68 + 0.54° 39.54 + 3.54° 41.72+427°
BR%TE) 68.59 +2.16" 62.17 +2.35° 57.23 £ 4.62°
REH%TE) 15.78 + 1.51° 26.83 £2.33° 25.71+£2.12°
RBE(%TE) 3.19+0.21° 1.98+0.18° 1.84 +0.23%
e R —FUEEE ERRAN RS S REFROR AT 3 22 R(P < 0.05).
Table 3. Effects of nutritional enhancement on parental fecundity of female Procambarus clarkia
7= 3. BRI EAREENNEN
B IR it e
TG % 70%" 65%"
NS 70%" 60%"
YH H (g) 1.60 +0.38" 137+0.26
0,51 & (kir) 296.2 + 66.4 282.2 +50.72
B8 710k g) 11.46 +£2.48" 10.93 +1.94"
FL YN EE (mg) 5.46+0.87" 491+021°
e * R E IR 2 R (P < 0.05).
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Table 4. Effects of nutrition enhancement on early growth of Procambarus clarkia

4. EFBANEMEREKZm

B IRl it e
I3 44K (mm) 14.72 £ 0.96 14.68 +1.31
14 d &4 (mm) 21.92+1.43 19.27 +0.62
28 d A4 (mm) 61.63+2.99 58.14 +3.35
IR E (g) 0.066 £ 0.016" 0.059 +0.013"
14 d 7k H (g) 0.21+0.047" 0.15+0.011"
28 d 1A Hi(g) 5.62+0.95" 470+1.12°
IR 43% 57%
B — KW 5 () 3254043 475+0.66
B WS R A(d) 6.75+0.82" 75+1.41"
B = U e R (d) 9.14+1.55 971 +1.27"
FE DU YRt 55 ) 1 (d) 10.8+1.16 10.5+0.76

FE: ORISR R B3 E R (P < 0.05).

3.3. EFEiNE REETEHREL R

T FR R 1055 A 1 U 20 0 L T AL, 5 2 R R R 4 A S 1 R SR A A,
FI SRALAh A 28 d AE KA R SR TR IRAAA . BIESIIaTER, BRI E S I A = R 5 1 3
B ER, o R AL (0P 55— i S 1] 3.25 + 0.43 d, ot HR4LERAT— R LA L, FL4MF
57 1 A TR IR R FER AL A AR B AR 0 AR K P R SATIT ShAR 1) 1 AR B 2R AT 4 S
FEEE, FEFESI MOAEIE ALK 43%, T REFMIAMELE 4).

4. 1ig

TEF A B R, MM A BB T, WEMEPEIR R T R T — AR 7 2 IR S
HER, R ARTE IR G R B R b T I R RSy, Se At ORI, SRACTE PR O A A4 e R
IR AL R A U0, Rk, SEASURSLR A MOLFHR BB E R BRI & B ORI 575 . K BERRSCEM, F
SR FOR AR B AR B TR B[S, [RIBAE R SR B I SR SR A AT,
B T4 F— AR I R 9] -

W B P A OSSR, 1 SRR A AR B 10]. 7E R F A T S S A 5
o R S G A PR AR T R B, R A R B SRR (Y AL R R A S
I SRR 2K () A KRR B RN 1 1], W T4 K 2 MR S8 s, SRR Bitierh, gpst
B 5% IS 7 500 £ 380 0 T R it e 5 10 A TS Bk /> LA R L 12, B 6 75 UG £ 48
PR o B TR TR B UG, T L, P S22 i A 0 5 e £ I O 0 2 AR A0 0 A A
TR R [13].

TEASHTUT, 5 FR 3 RS A T2 10 5 2600 B 535 785 TR IR AN, 5 AR LM, 04N 1
KA 225 1 785 TR SR AL A, IR AR, 88 5 R A7 36 B B TR S R A ot R 48
XTI T [ AT B AR T O A Ve TS24, 8 3% AR 7 I 1 B S ek L 32 3 0 3 AR £
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