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Quantitative Analysis on the Feeding Patterns of the
Crayfish Relating to the Molting Cycle

Kaworu NAKAMURA¥

Abstract

It has been commonly known that the feeding habits of decapods are affected by inevitable
moltings for their developments. In this report, the quantitative methods were applied to
feeding experiments of individual crayfish, Procambarus clarkii, for the purpose to clarify the
relation of feeds to the molting cycle. Some kinds of pellets were prepared, especially such
pellets as containing much cellulose (90%) or oil (14.19) were used for the examinations of
nutritional consideration. Such items as the body weights at different stages on the molting
cycle, the diurnal amount of consumed pellets, and in some cases the amount of feces were
weighed. After that, the feed conversion factor of each molting cycle, the amount of con-
sumed pellets during one cycle/(the body wt. of postmolt—the body wt. of intermolt), was
calculated. Further, the values of the molting power were introduced here as the indicatives
of the degrees of water absorption at the molting time, which were calculated as (the body wt. of
postmolt— the body wt. of premolt) x 100/the body wt. of premolt.

As results, the diurnal amount of consumed pellets showed a distinct variation following the
lapse of molting stages. Its pattern had the Ist maximum, which is also the greatest value,
at the short postmolt period and the 2nd maxima were recognized in some cases before the
next molting. Such greatest values correspond to the 2-3% of their body weights, and the
summed feeds of the diurnal amounts during one molting cycle occupy about 23%, of the body
weight of intermolt. Considering with the experimental results of cellulose feeding, it suggested
that the internal factor(s) of a feed-control mechanism if existed in the crayfish might participate
primarily with the hemolymph concentration(s) of absorbed nutritive(s) rather than the physi-
cal factor as the capacity of the digestive tract, that is the stomach and intestinal volume. In
addition, as the pellets of much contained oil gave comparatively a high efficiency to the molt-
ing power and the feed conversion factor, it seems that lipid may propose a physiological interest
for the nutritional approach to the molting development.
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BEH, PIZIHEME, WER, SRR GIRHMRED Soo 3ERHELER, FOMY K

WHBLUEZORMICY . > TE, FYUMOMAEEICH LckBREMc 2HME LT,
THIAMRZE HTBLERHAH. LT APk, WRBICE T 5 TR % 52 i

Wo7ToWER, ZOPICZULEHBIEShE T EbHD, WKy ) 7=%—FlL LTZOH

IS e AT R O e & £ - 7cit RIS TN 5 &L 5 X 5 T L&A, i THEIPHREEL
R B I D WK FEITICHE D  BIEE D JE AW E B J) molting power 75 % B % AT 5
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X B A &

MERTI3 S ERARFIE OB KT TR LicT 2 ) A9 ) ' =  Procambarus clarkii
ZHUV, REH 2~10g OfkzET & UTHhBIcit L.

FEBE BB N AT B U 7o R O B2 WIREIC U, A T A O I REZ 3 5 L
TOFEMNERE LT e — 2 B2 A, X 5ICHEFOIRE KL DBIEIT X 5 B
FAOEBEND A2 HME U fFaBRAEHA .

HREENEYILT A E, BIXUERBSERNEED DD THALI LS, V)=
Wt UCTIRIEFE SR ET 4TI nDs, RERR, B, S, SoMik
ORI ANUE O E 2B U TR E 2R U7, fERSRE LTz A
HPEEN U MERICD M Gmm H) 2MEEE L, Ry 2 ) ovIEs, Fimicid
REFDHIZMAZ B 723 HOMAD WA 2 B fiif S & Tl di & S BHH H O R & Lo
TR E L. (Fig. ).

Fig. 1. Keeping basket of individual crayfish. It consists of a wire netting
lateral-cylinder, an acrylic lid and a bottom cap, to which a tea ball or
a net ladle of frying was applied.
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BEZAELN FAiTEICAICEZ3C&EL, SHECTENBERLHEE L TRERD
BEZITEORERHERSE U, BANKRBEIFRERICY v P EERELT, Cchic3
HAOMMEREFRE, WD, HEIRIFAETRAMREL—CHEBDOHER~L v D
HROEEDLDESHFRATE 4% 1 AMICHIBIRBC EEREEAL L., BEICLVH
K3 DOEHRTHMOLESE L. STIHBOBRFRICBOTHE2 A HIZITHOK
fHREERIE, BHABERIGESS XS RERICMBEETE . BE3BERY 7
NMENOL ABEMCRREEELBAICOS, PHIhBEBHEBREERUTH O IITHEE
ARAZFERO%, MiFLl. B4 EIKIZED3 EMEE L THERRI N BENE,
HEMICBEUTORMIC, TEDTHEREEB/AICT 110°C - 3HONEDHE, FELT
AR (FR) 2RO, BB4HHICBOWTY Y 7L EROMEMBRICRD B4 U8
T3, ZORBHESRBERLBEERTZOZIIFR LU TCEOBMRAEAIH LTHERELT
oo, FYH=MEAL, HELLEFHINZ VDLW EMEEIIHEMEL D ARRER
Ui UTEHM UL, LCATHEEORT, BIURMAROMBNITY T - T, BRED
BEKPTOBRHEAETORRTZORHK (Rohlfie LTI1.25~1.43) % IR
BRICELLDOE (HE) BREEE L. UHHRBECHLTRREENACHERLCERNE
B ot R LROEEHOFRICELUTR/MEEUT 2L 3 THRE LI,
HERZECET S FPHREROERDPSEHEOROVEHRBZEOEVWINMIELUTLIHETTS
D, X-oT2HBUTRBEREICERTSCLE L.

AEERIABEINHAHOMEBCE ST TREREL, £h%e LILILIV,V,VIE
U VII ERBIL. #i4FRVShd V EZ208KE, FLVEEOTVWEARKEBLS
h, fb5 VI TRE1 58 & B UTIRERS EHRI0EHNS Stz 0. chidp
f&ls () OREEE~NOYROFE/ERNIZHNTRELIRTHS. I oiC VII
LULTEAH, BESIURBIORKHE v - EBZI, VDY REMOZ
VDSBS ORBERERY, BARHBNOBFEEEETIFHD LKL, V,VIBLUK VIIO
A RHT B3 2 SRR DO T % Table 1 1R L7,

Table 1. Feed composition of three different pellets applied to the nutritional
examinations. *!: vegetable oil, *2: binder contained.

Feed composition (%)

Group
Protein Lipid*!  Carbohydrate*?*  Ashes Cellulose
A\ 54.7 1.3 32.0 11.3 0
VI 53.9 14.1 18.3 11.7 0
VII 0 0 10 0 90

AERICEWTHEAINCHBHEZEETILTEOHED THS 1) H#E; hERZEL
[BiBZ stage ICHBWNTHE LBR L, 2O FHEZ MY intermolt, B&EZ#iH premolt 3 &
OB BZ #00 postmolt fBICHE M U7z, 2) fF¥EME prepared, 3) KR loss= KA+
HEBRER, 4) HERER=OINBER < BEHEK, 5) HEHER consumed = A 8T ¥
B-HE%kR, 6) HE-MINKR BFHICKBZMWELT), 7) BREH molting power= (i
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HIAE — BB RTIAE) x 100/ MREZRTIAE, RERICREHOGKENENBHERT S
PEREEZBHET, MENICRBRKEROREIEZERL, BoZ0HERBERIHED
BH#EY 5. HOMTRISIKBEZHOEIEMERQREZ oV, EEE, ZORRBKRN
INTVBHICRBIOMHEELTRINS, 8) FF%E feed conversion factor= it 5 [
DG E R AR, (5 R BN E — B A E)D.

SR I319704E 9 H —19714E 2 AT, MHEKIIH/KIRE, KB 19-23°C OHMAICH
DEFKBITBOTY ) 7= OBATHICAOERIICRDBEL, - .

BHBIC, FRICBUTRERKFESHA AR &R (4 of#E2Zy, o
FARBLUZOMBMTIED A ) = 2 VBB RNEL O IR IEZ AR - L R AT K
KBHMEEN 0, EREROERBENIC L OHETHICEROBEEREL LT

BRESUER

AREEERREAN EOME, M BEK stage DR BICHERTOELOWRHEBE25RTC
LYRERBIN. BOhIERERODO %% Appendix 1, 2 ICiR ¥, Y ERE S LiTHL
72 No. 14, 148 B L 187D KA D 75 7% Fig. 2~4 IR L. OEFREROER L b
BT, UTORRBATHOREM 2 - L LTEBIW . BERBLUCZOHE%D
AhOHECRBERRZBALRDONT, CORBREKSKEVE, BUTEBICHRS2E
RELELBIDICHEEBAER LA, BUTHER 2, SEZRS LEBARZERHINS.
LR RER AN E, RROBERERT stage K472, BARERTHBARICIIHRA
T, ORAMICEHRICIBROOEALBE L, ZOHE0 F TKREIREEE THADET
BREET 30 (Fig. 2), s 2 BRIP IO DB 8 ITE UM ER 2 [4E UK
HERIEBICEY LTROBREMICAS (Fig.3,4). & ATRE®» S REBEEN
TOBEHEARRIAKOREICELOSTRECH UTKB—EDHEERL, Thi3BREHE
WK EBED23%H %% 5H 5 C &5 Appendix 3,4 B USEEBE LTEBIN:. 35T
FIBACSOTCHEEIW L EBEREIRE REEH) O13%8BIKYLY, Th3EOR
B, ESFRRERELTCVWACLHELIONS. X, BHEBOFHICIEH L EOH &
DOEBWEHERMNEETAC LALLM, SOCHNEHEBROBRWNFEZER T 5 BIT
BEART, BAETFLE-HAOHEBELEHETILERSSH. BEEMICET3
REHBRR—DICBREICAHHE L BLSR, DEEBLURE, ONEYEBRE, 77
FOBREBICE>THELBTHA ) HILBROWABFHOIBENEHE S THMHEHRLE, —
DICHBREEDOE LU ORKERICEZIMY O RBHSBEDOET WEAPK (FFEIIRE
BRINTROVIEVD) 2R T2 EHEREBBTONE Y. LZATEAEDFTERE
T 5T 5 MBXRRICOWTIE BeTHEY @, 7 2 ) # = Carcinus maenas <81 3 HE
EHREROTUMKRICLVBERRERE LS C L, oK (AE LR 11TH
RBEOWMH P EMA B THEEETRTREOANES S5, BAPREEHRE LHASESO
RPN it - e W|E R REMAERITD. ZCTRICHEAMPOZERERERORAL S
T%, YU UTRBEMAERTEROVBAR LS EL e re —RICBBITRHER
U7 #s5% lelt Uc. Fig.5 132D —#Id No. 406 DK T, %23 3 £ B%#HE Appendix
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Fig. 2. Feeding pattern of a crayfish No. 14 after the Ist molt, relating to the
molting cycle. Capital letter M on abscissa means the day of molting.
solid line: feed, dotted line: feces.
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Fig. 3. Feeding pattern of a crayfish No. 148 after the Ist molt, relating to the
molting cycle. Capital letter M on abscissa means the day of molting.
solid line: diurnal feeding.
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Fig. 4. Feeding pattern of a crayfish No. 187 after the Ist molt, relating to the
molting cycle. Capital letter M on abscissa means the day of molting.
solid line: diurnal feeding.
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Fig. 5. Feeding pattern of a crayfish No. 406 after the 1st molt. solid line:
feeding on cellulose-rich pellets, dotted line: feces.

2 IR TB O, YUFMAEIZEIC Fig. 2 iR U7z No. 14 Ok &L ERBBEICB L TK
BR—AE Qgiitk) THo7N, BEINBMEZELTH 1.8g OEFOR, RERK
CABDIKRL, 2 —2REOHEIZ20HMICHHEORERD 2D 38g OFWEXE
LTHRABRICEST, E5ICUKDOAMBEHREIHECHBELTELLBRTH{>»
DOEBRSERUEHNS STORBERICIBIHERSBEIL. MEEHEEEICBENTEAD
ShIBE 4 — Y RBESCKREDI, BLRANBETHSRETICLLENS. 5K
BOKBICENTro — 2 BHEMEKTI No. 14 DFEL D bERBOB N LBEERIH,
THRBREBZCUNARR LSS LHHE, NEMEMIC—EOEDHBMNEE LEHHIC

Table 2. . Statistical examinations of the feeding effects of different pellets on the
six groups, of which values are calculated from the data in Appendix 3, 4
and 5. *!: the amount of consumed pellets during one molting cycle/(the
body wt. of postmolt-the body wt. of intermolt), *2: (the body wt. of
postmolt-the body wt. of premolt) x 100/the body wt. of premolt.

Feed conversion Molting
factor*! power*?
Group
x On x [

I 0.808 0.179 22.6 5.93
1I 0.700 0.143 24.4 4.86
III 0.686 0.127 27.0 5.68
v 0.720 0.127 26.6 5.90
v 0.647 0.131 28.2 5.80

VI 0.617 0.126 29.8 6.34
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RPFEERSERF I TNECLEREDLES. BBt ro -2 BREXOMEDFITIIFEN
MOBERLBOTRIET 5ARLEL, BHOKER v —2HKROERELICERE L %G
MEMFER M IO, SEMETRIEIEIICRAROABSETABD oI L& H
LLTHL.
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Fig. 6. Individual molting patterns in group V after each Ist molt. Capital letter M on
abscissa means the day of 1st molt.
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Fig. 7. Individual molting patterns in group VI after each 1st molt. Capital letter M
on abscissa means the day of 1st molt.
























