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A review of the conversion efficiency and
its influencers in marine fishes

GUO Xue-wu, TANG Qi-sheng

( Yetlow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences, Qingduo 266071, China)

Abstract: A review of conversion efficiency and its influencers in marine fishes is presented in this paper. The
conversion efficiency is the efficiency of food utilization for growth, usually expressed as energy conversion
efficiency, i.e. growth efficiency, when measured in energy, or food conversion efficiency when measured in
biomass. So, estimation of conversion efficiency is basically a work on determinations of food consumption and
weight growth of fish. Influence factor of conversion efficiency are mostly those influencing food consumption
and weight growth, containing abiotic, biotic, and physiological factors, and limitations of controlled conditions
in experiments, in many cases, which leads to results not reflecting the natural states. The abiotic influencers
include water temperature, salinity, pH, dissolved oxygen, ammonia nitrogen, current surrounding, and
photoperiod, of which water temperature and photoperiod are the most important. In experiments without food
limitation, the growth rate of fish increases generally with rising of water temperature, and reaches a maximum at
an optimum temperature. But that the optimum temperature for growth goes down at low ration levels indicates
that the temperature influence on growth depends upon food availability for fishes. The photoperiod can speed up
or keep down the fish growth with its alternation during a year. The biotic influencers contain food availability,
competition, and predation. The food availability is considered as a key factor, as important as water
temperature, manipulating food consumption and growth of fish. It is density dependent and is diversified
temporally and spatially due to climate change, physical and chemical oceanography processes in the ecosystem.
The availability of food that contains high calorie is a primary reason why food type shifts evidently the food
conversion efficiency in a species of fish. Comparatively, the energy conversion efficiency is much more steady
with the change of food type. The competition influence on feeding and growth of fish is actually associated with

food availability . For physiological influencers, it has been proved that the inheritance is not a decisive factor
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affecting feeding and growth of fish, but the genetic variance and the establishment of genetic predominance are

related closely to food environments.

Hormone is another physiological factor.

Apparent variations in

consumption, growth, and conversion efficiency between stages of life history are observed commonly in fish. It

is much like the results of the changes of incretion and pertinent metabolic function.

A literature review of

previous publications reveals obvious variation in conversion efficiency among species of marine fishes.
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Tab.1 List of food conversion efficiency (FCE) and energy conversion efficiency ( ECE}
in marine fishes in available previous publications
! o P o

SZZC)ES scieng}i? name FCE (%) ECE (%) ’iﬁeﬁ rfit{eis rejsuﬂrﬁc‘es

i fa Ammodytes personatus 10.4 32.2 B 5 B Artemiu salina 14.0 ~ 18.0T [64]

LIgE a8 Astroconger myriaster 9.2 1: ffy #1 BY sand lance flitch 17.1~22.0C [4]

3.8 75 W squid 21.7~26.3TC (4]

&5, g Cebidichthys violuceus 15~45 6.3~18 {5 At % ¥ modified seaweed 12 & P herbivorous fish {65]

26 12.2 K #X % ¥ natural seaweed [65]

FHMWIE M  Chuetunichthy stigmatias 30.0x5.6 37.4£7.0 “E 7 f4 sand lance 17.6+2.3C {5]

b5 Clupanodon punctatus 16.5 31.7 KX 1B H natural diets 25.2+3.0C [66]

{1 B Epinephelus salmoides  21.2 ~ 31.4 /N # trash fish [67]

FNLRES 11 Gadus morhua 12 & AL pellets 5T [68]

11 4 B FL pellets 8¢ [08]

24 [k 8 1 1 plaice fillets 15T [69]

s g 1061

43.9~11.5 bodﬁ%é}?? 2~5(2;O~O(2)§00g [70]

50 #i¥31% zooplankton FE 8 juveniles [71]

2088 43 f ik Hexagrammos otakii  25.128.0 23.2+7.4 F 5 f41 sand lance 19.2+0.9T [5]

Ti§ ff Hippoglossus hippoglossus 83 ~ 140 & AUBKL pellets 8~ 18T [33]

% B Hyporhamphus sajory 13.96 16.12 X SR {H ¥ natural di’els 28.0~29.6 [72]

iAo Lateolabrax japonicus 23.8~28.1 & MR pellets 30C . 4 young fish [73]

Yy Lates calcarifer 20~ 35 #% f4 minced fish 2% HIEARRMA o,

with 2% animal feed supplement
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(A1)
s:z;és scien:ﬁﬁfname FCE (%) ECE (%) Zﬁleﬁ r;%)t?fs re?(fuyﬁes
i 3 Negaprion brevirostris 10~ 25 frozen ?gf: runner yoﬂf;ﬁsh [75]
14 Notothenia neglectu 6 [76]
8.7 Pagrosomus major 9.22 19.4 ground . lr; ﬁ%‘e ?fo% eroaker 17 ~20.4C [77]
23.6+2.8 26.0+3.3 & # i sand lance 19.420.5C [5]
£1 8% Plutichthys biocoloratus 18.4 55 W, squid 4.2~6.9C [3]
8 Trarh_ﬂ)ei’g;e)zzﬁfun'irastris 6.3~8.9C (3]
16.5 #iH 1 pomfret 6.7~11.7C [3]
19.9~24.5 T #f £ sand lance 11.2~19.9C [3]
fif Platycephalus indicus 7 it £ B¢ hairtail flitch 8.5~12.0C f4]
247 E i fa sand lance 11.6~16.8C [4]
TRBE B Plectroglyphidodon lucrymatus 0.1 KSR ¥ natural diets B HE £ 2 coral-reef fish [ 78]
ity Preumatophorus japonicus 15.4+3.1 21.6+4.3 i 1 sand lance 23.120.5C [5]
K 3F by Scophthalmus maxinmus 25 ~ 38 4 BB pellets [79, 80]
32 ~ 147 & Bk pellets 10~ 22T [49]
<3 a8 Sebastes pachycephalus 14.6 T: #fi & sand lance 17.0~21.0C (4]
TR} Sebastes schlegeli 12.5 14.1 F #ifa sand lance 17.0~21.0C [64]
6.5~%4.7 B8R FAR4.0~27.3C [81]
squid, fish, shrimp annual temperature 4.0 ~ 27.3C
39.0£4.7 46.1+5.0 E#ifa sand lance 14.7£0.5C [5]
o i Sparus aurata <187 jack lﬁ'lﬁl;lﬁf%elﬂ_ﬁllets 2]
Ly Sparus macrocephalus 18.9 gizzaff fﬁ ff Ritch 16.9 ~ 22.0C (4]
6.5~14.2 & clamworm 21.6 ~27.4C (4]
8.4 & B squid 21.9~26.3C [4]
12.9+2.8 14.8+3.3 T #f sand lance 19.820.5C [5]
MR Pk i Theragra chalcogramma 26 #f1  herring fillets 5T [83]
B R B Thrissa kammalensis 35.1 39.3 KA EF natural diets 22.4+0.6C [53]
HIFE Triakis scvilium 14.2~33.6 L&t sand lance 13.5~27.3T [4]
23.7 5 8 squid 21.7~26.5C [3]
19.7 Y& clamworm 24.4~27.4C [3]
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