
Bull. Fpc. AWn Cairo UIIiv" 61: 481-493 (lOW

NIGH'ITIME DISSOLVED OXYGEN DYNAMICS AND GROWTH PERFORMANCE
OF NILE TlLAPIA UNDER DIFFERENT FEED LOADS

(Received: 22.10.2011)

By
M.A. Elnady, R.K. Abel EI Wahoo ud A.A. AbeluIJabbar

Animal Production Department, Faculty ofAgriculture, Cairo University, Egypt

ABSTRACf
Maximum feeding rate adopted in fish' farming in still water in the western hemisphere ranges from

40-50 kg feed /ha lday (4-5 grams feed 1m' lday) without water quality deterioration; while that of
Egyptian water was not investigated. The study was conducted to assess the effect of feeding fish with
constant areal (per area) feeding rates (8, 10, 12, 14 g diet Im'/day) on daily oxygen production,
nighttime community respiration and pH dynamics as well as the~ performance of Nile tilapia. The
control treatment received a daily feeding rate load of 6.5 g 1m lday. The experiment lasted 90 days
during summer season. Dusk oxygen concentrations in experimental tanks were significantly higher in the
8 gram and control treatments compared to those of 10, 12 and 14 gram treatments .The 8 gram and
control treatments had just the correct feeding rate (6.5-8 gj m' lday) that exactly equaled the waste
assimilative capacity of the water and sediment, resulting in a slightly positive oxygen budget at dawn. In
the high feed loads (10 -14 gjm'/day) treatments, the average nighttime community respiration exceeded
the daytime net oxygen production, with duration of (near zero) depleted oxygen that ranged from 01:58
to 02: 55 hours before daybreak. All other treatments resulted in positive oxygen budgets, with oxygen
surplus at dawn suggesting net autotrophy. The 8 grams and control treatments did not suffer oxygen
deficiency before daybreak. Feed conversion ratios and daily weight gains were significantly improved in
those treatments compared to the treatments with high feed loads. The better environment of the lower
feeding rates improved treatment performance in terms of daily weight gain and feed conversion ratio.
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1. INTRODUCTION
Dissolved oxygen concentration is often

considered to be the primary water quality factor
limiting production intensification (Hargreaves,
2006). Generally, diswlved oxygen should be
maintained for some warm water fish above 3 mg
/L. (Colt, 2006). Dissolved oxygen concentrations
below this level will result in reduced growth and
increased mortality (Colt et al., 2009). This is
particularly true during the night, when there is no
photosynthesis to produce oxygen. Consequently,
monitoring oxygen levels is perhaps the single
most critical management function (Boyd and
Clay, 2002). Dissolved oxygen (DO) is widely
considered to be the most limiting water quality
variable affecting fish production. An adequate
concentration of dissolved oxygen is needed to
avoid stress and to assure good growth of the
cultured species. Moreover, sufficient dissolved
oxygen is needed in aquaculture systems to
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oxidize wastes and prevent them from
accumulating to levels harmful to fish (Boyd,
2008). Two of the key parameters in ecosystem
energy and mass flow are rates of gross primary
production (GPP) and respiration ( Howarth
and Michaels, 2000).

Practical experience indicates that when
artificial aeration is not used, critical point occurs
when mid-5ummer, long-term feeding rates
exceed 30 to 50 pound lacre per day (3-5 g feed
Im'/day) (Tucker, 2003). As feeding rates increase
past 30 to 50 pound/acre per day, a point is
eventually reached where the capacity of the pond
to assimilate and process fish waste products is
exceeded, and fish growth rate decreases markedly
due to the deterioration of water 'quality.
Presumably, the waste assimilation capacity of the
pond is exceeded when higher feeding rates are
used because water quality deterioration
suppresses fish appetite (Tucker, 2003).


























