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ABSTRACT

The nitrogen and energy budget eguations for juvenile kumu,

Parupeneus porphyreus (t'1u1Lidae), were evaluated using brine shrimp,

Artemia salina as food. Laboratory growEh experiments measured

consumption, assinilation and growth at different levels of ration.

Starvation metabolism, routine postabsorptlve metabolLsn and the

metabolLc costs of food processing (specific dynamic action, SDA, of

the food) lrere measured Ln separate Laboratory experinents. Other

measurements estftnated food consumption, growth, sl.ze-related

biochemLcaL composLtlon and caloric density and total metabolism for

wild and pond-held popuLations of kumu consuuring a more natural diet.

The proxi-mate biochemical composition of fish, food and feces was

monitored during most of the experiments.

Log-transformed values for total food consumption and weight-

specific food consumption in the laboratory were related to wet fish

weight. AssiroLLation efficiencies were between 86 and 982 for all

levels of ration. Specific growth rates depended on feeding Ievel.

Consumed food nltrogen and energy were linearly related to growth in

terms of body nitrogen and energy. Laboratory derived gross conversion

efficiencies for nitrogen and energy were 20"1 or 1ess. ExtrapoLated

resurts indicated values may increase to between 20 and 4o7", if

consumption increases. Kumu, a tropical species, appeared to have a

higher maintenance nitrogen requirement than temperate species which

have been studied. During starvation, kumu derived approxirnately tero-

thirds of their maintenance energy requirements by catabolism of

protein and one-third by l ip id catabol ism.



Nonprotein nitrogen (NPN) content of the fish in the laboratory

and pond growth experirnents varied between 25 and 40% of. total fish

nitrogen (TN). Conversion of TN Eo total  protein by a standard

conversion factor may overest.imate the protein value.

Specific growth rates for pond reared fish were two to three

times those of similar sized fish reared in the laboratory and fed

to satiation twice a day. Estinated daily rates of consumption of

nitrogen and energy in the pond were higher than observed consumption

rat,es at maximum ration in the laboratory. Esfinated gross conversion

efficlencies in tems of nitrogen and energy for pond reared fish

were between 30 and 392.

In the laboratory, routine postabsorpti-ve oxygen consunption and

ammonia excretion i.ncreased with wet fish weight- The slopes of

these eguations indicated that netabolisrn is more nearly proportional

to surface area than weight in juvenile kumu. ApproximateLy 201^ of

ingested calor ies and 48% of ingested ni trogen at a1.1 rat ion levels

were part i t ioned into the netabol ism of.  food processing (SDA). r t  was

lndirectly determined that 80% of. exereted nitrogen rvas in the form of

ammonia. Oxygen to ni trogen rat ios (O/N) hrere approximately 8,

suggest ing that protein was used extensively as a substrate for

metabol isr.r  by juveni le kumu independent of feeding leve1 or size.

Part i t ioned ni trogen and energy budgets for laboratory and pond

reared juveni le kumu using independent est imates of each term are

presented. Comparison of part i t ioned budgets for laboratory and pond

reared f ish indicated that,  in the laboratory, the pr incipal uretabol ic



vl-

loss of nitrogen was due to SDA, while in tenns of energy the principal

metabol ic loss was due to rout ine act iv i ty.  These metabol ic sinks

assr,uned proportionally less importance to juvenile fish in the pond

environment. Results of all laboratory experimeats eurphasized the

general importance of protein nitrogen to both the anabolic and

catabolic processes of Juvenile kumu. Results further indicated that

both food and body protein may be of greater lmportance than food or

body lipid as a source of energy durLng uormal perlods of food

availability as well as during periods of food deprivation.

Field sarupl-es showed that during the transformation from pelagic

pre-juvenile to benthic juvenile, lipid was utilized as the major

metabolic substrate. The changes in transforning fish are described

as the termination of one grorrlh stanza and the begfuuring of another.

These changes may constitute a critical peri.od in the early life

history of the f ish, part icular ly from the point of  v iew of aquaculture-


