
International Council for
the Exploration of the 'Sea

This paper not tobe' quoted without prior reference to the author

CM 1971/E:16,
Fishorieslmprovement Committee

Ref.: F (Deo. Fish (n) Cttoo)

,Nutritional deficiencies of frozen and freeze-dried
Lu.~brici1lus rivalis Levinsen asa. 'food for

plaice (Pleuronectes platessa L.)

" "by

R. G. :Kirk
,Ministry of Agriculture, Fishcries and Food,

'Marine Hatchery, Port Erin, 'Isleof ~1rin' - '

•

Theenchytraeid worm, Lumbricillus rivalis, is an excellent föod for

O-g~oup flatfish, but attempts to develop a large-scale culture technique

for 'the' w6~ 'h'ave so farproved 'unsuccessful' (Kirk 1971). Although' a good'

hatching rate has been recorded in a culturemedium consisting of horse

manure and seaweed,' erowth' ofthe emergent llorms lW,S poor (Kirk, unpublished

d~·t~). ,1. rivalis is'obtainable in' very largo numb'ers in decaying sea''I'eed

durmg ~linter und spring,"but is generally scarce in the late summer when

f~ed~g dcm~dS are grcatest~ Along-term storage techni~ue is required

to extcrid 'the 'avaiiability of winter-caught Lumbric illus into the' summer

month;; F~e~zirii ~d freeze-drying have been tested in this rcspect.

"Three' expb~ii:Uenta.i d'i'ets ''I'er'e fed' to O-groupplaicc: dcep-frozen

Lumbricili~s which had been killed bY'sevoral'hours'exposUrc to a tonpera~
,'.,:, , .:,. 0 '

ture of be~'I'een -10 and -15 C, and storedat this'temperature for 5-6 months;

worms killed by exposuro to solid carbon dioxide (Drikold) and held for

18 hours in Drikold; froeze-dried llorms i.."l combination with minced qU~,?ns

(Chlamys opercularis (L.». Since freeze-dried worms alone were found to

float, it was'found nocessary to feed them cömbined'with queens to produce
• • ~ '00 " • ,_ • • ".~... .. • . ' • ~ '. • • •

a food-mix having a spccific gravity greater than that of sea water. Each·

'~f' th~ cxperimo~tal diets ,'~a~' te~ted·o~ ten identifiable O-group plaice of

lmOtm w~ight; the r'~~~'lfs w-~r~ th:e~'c;m~ared l~Üh thö pcrf~rtlarlC~ of' te~ "... . '. . ., . " . .

recognizable plaice of similar weight, which had been fed on live

Lumbricillus over the same period an the,expori~ental fish (Tables 1 and 2).

The mean daily,perc~~tage change in ,wight (calculated fro~ th~ .

formula ~f' i'1inberg 1960)' of fish rocei~ing di~ts ~f ~eep-frozcn '1mstored

worms was significantly different fram that of fish in thc control group

(p = 0.05). The difference in the mean 'VTCight change of fish receiving a

diet of live worms and those feeding on decp-frozen stored worms was highly
significant (p = 0.001). Two fish recciving thc frozcn stored worm diet
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died during the expcriment, ami' thc' menn percentage 'ieight change ,ias

calculated from thc rcmaining eight fish.

Therc was no significant~ifference between the change inwcight of

fish receiving a mixturc of frcezo-dried vorms and queens, and those

receiving queens"onlY, in spitc of·thc.lo,i':i.ntake·of the lattcir fish. Two
....... .... ....- ... '

plaice receiving queens ·only. died dur.ing.:the.'experiment, and the mean daily

percentage change in ;-teight uas calculatcd from thc data for thc surviving

eight fish. Thc differonce in:the mean.growth rate of fish receiving
" .

queens with freezc-dried worms]and~that 'of fish in the control group is

significant (p = 0.05).

To summarize, young plaice failed to grow on dieta of frozcn stored
. . ,. ~... ' . .- , -

and freeze-dried Lumbricillus mixed with queens, although the fish fed at

least as.·well on both these foods as on live Lumbricillus. The growth of .... -
plaicefeeding on frozen unstorcd Lumbricilluswas poor when compa~edw~th .

• the'grmith of fish receiving liveworms. Forster (1970) has demonstr;t:~ ~

similar phenomenon in prawns recciving diets of boiled, frozen and frec~e-
I .

dried mussel mantle. In all caGes grouth was poorer on a fee'ding regime

of .treated musseI nantle than on frcsh mantlc tissue. Forster tentatively
• i • •

suggests that the lowering of thc food.value of treated mussel mantle may
. ~ ....- ,

bo a result.of thc degradationof storaids pre~ent in the fresh tissue.

Whateverthereason for tho nutritional loss in frozen. and freeze-dried

·worm,.it is clear that preservation by these methods cannot be used to pro­

long the availability of winter Lumbricillus~to the summ~r mön~hs:">' '"
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Table 1 Change in weight and food conversion rate of O-group plaice on diets cf deep-frozen
Lumbricillus rivalis

....

Diet No. of fish

Initial Fin:ü

Nean vreight of
fish (g)

Initial Final

11ean daily
%change
in weight

\Fit of
food
tukan
(g)

Conversion rate
(wet wt food:
't'Tot wt fish)

Decp-frozen '
storcd worms

Live worms

Deep-frozen
unstored woms

Live worms

, (a) , Deep-frozen stored 1'lOrmS; duration of exp erimcnt 36 days

10 8 0.78 0.75 -0.11 57.1
...'" _..-.-

10 10 0.97 2.37 +2.33 31.6 2.3: 1

(b) Deep-frozen unstorod WOrillS; duration of experiment 9 days

10 10 2.71 3.06 +1.35 30.0 '9.0: 1

10 10 3.72 4.95 +3.19 30.0 2.4': 1



,..

Change in weight of O-group plaicc on diets of frecze-dried
~bricillus rivalis!Chlamys oporcularis and
Chlamys opercularis only*; duration of experiment 6 days

Diet,

Frooze-dried
worms + queens

Queens

Live wormn

*See text

No. of fish Hean weight of \lcight cf Mean daily
fish (g)' , . food taken" 'percontage

(g) cr.ange in

Initial Final Initial Final Height
---

10 10 4.61 4.46 16.7 -0.87

10 8 5.80 5.42 9.4 -1.14 :

10 10 6.13 6.61 11.5 +1.84
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