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By Claude E. Boyd, Ph.D.

Water column sampling delivers more speci�c data
In pond aquaculture, water quality variables such as temperature,
speci�c conductance, salinity, turbidity, pH, and dissolved oxygen
typically are measured in situ with sensing probes. These probes
are attached to cables that allow measurements to be made at
different depths. Other water quality variables must be measured
in samples of water by traditional laboratory methods or with
water analysis kits.

Surface samples
The most common way of collecting water samples is to obtain surface water in a bottle. This is a crude method, however.
The sample can only be taken from near the surface and close to shore. The person doing the sampling usually must
remain in an uncomfortable position until the bottle �lls. 

Fig. 1: A simple water column sampler.
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The water near the pond edge often is stagnant, and may contain debris. Since wave action typically causes �oating
debris to drift to the leeward side of ponds, samples usually should be dipped on the windward side. Even when there is no
�oating debris, the action of submerging the bottle in shallow water often disturbs the bottom, and water entering the
bottle can be contaminated with resuspended sediment.

Boats can aid in obtaining clean surface samples away from the water’s edge. The main problem with sampling from a
boat is the di�culty in moving the boat from one pond or other sampling site to another.

Long-handled dippers facilitate the collection of water samples from pond or canal banks. The handle allows one to stand
in a comfortable position and extend the dipper far enough away from the edge to secure a reliable sample. The sample
can be transferred to a plastic bottle for transport to the laboratory. Those not willing to invest in a factory-made dipper
can make one by taping a wide-mouthed bottle to a long handle.

Water column sampling
Concentrations of water quality
variables can vary with depth.
Water column sampling provides a
better representation of average
pond water quality than can be
obtained with surface water
samples. An excellent water
column sampler can be made from
a length of 5-cm-diameter plastic
pipe, a piece of nylon cord, and a
rubber ball or tennis ball, as
illustrated in Fig. 1. 

The cord is adjusted so that the
ball dangles 5 to 10 cm below the
lower end of the pipe. The pipe is
then inserted vertically into the
water to the desired depth and held
steady so the ball can be pulled
into the tube with the cord. After
holding the cord tight to seal the
end of the pipe while removing it
from the water, hold the pipe over a
plastic bucket and release the cord
to allow the water to �ow out. 

While column samples must be
taken in deeper water, wading
usually is unsatisfactory, for it
disturbs sediments around the
person doing the sampling. Some
ponds have piers from which
column samples may be collected,
but a boat usually is required for
securing column samples. 

Water samples may be needed
from speci�c depths to evaluate
changes in water quality related to
depth. In shallow water bodies,

Fig. 2: A simple device for obtaining water samples from speci�c depths.
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samples can be obtained to depths up to 2 m with the device illustrated in Fig. 2. The stopper is placed in the bottle and
the handle is used to submerge the bottle to the desired depth. The stopper is then pulled out by tugging the cord to allow
the bottle to �ll with water.
Cage culture is sometimes conducted in deep lakes where water
samples from depths of 20 m or more may be needed. Kemmer or
van Dorn bottle water samplers or small battery-powered pumps
attached to hoses may be purchased from scienti�c supply houses
and used to secure such samples. An alternative to expensive,
manufactured samplers is illustrated in Fig. 3. The stopper is
inserted tightly and the weighted bottle is lowered to the necessary
depth. The stopper is then removed by a sharp tug of the rope and
the bottle is retrieved with the rope.

Sampling time
The timing for sampling water is critical for some variables. Water temperature, dissolved oxygen, and pH are lowest in the
early morning and highest in the afternoon. Carbon dioxide concentrations follow the opposite trend. Although total
ammonia nitrogen concentration does not exhibit a daily trend, non-ionized ammonia concentration does. The percentage
of total ammonia in the unionized form is highest in the afternoon because of the greater water temperature and pH. Most
other variables do not exhibit well-de�ned daily variation. 

Pond bottom sampling
Soil samples can easily be collected from the bottoms of aquaculture ponds after the ponds are drained for harvest. The
most common variables measured in soil samples are pH and organic carbon. A 5-cm-deep sample is satisfactory, but
samples should be taken in 10 to 15 places in a pond and combined to give a single composite sample for analysis. The
same amount of soil should be taken from each place for making the composite. 

This can be assured by a mark 5 cm from the end of a 60- to 80-cm length of thin-walled plastic pipe. The pipe is forced
into the soil to the mark, removed, and the soil core removed. A round wooden stick slightly smaller than the bore of the
sample tube can be inserted into the tube to push the sample out into a bucket. After placing all samples from a pond in
the bucket, the samples should be thoroughly mixed together to form a composite. Only a portion of the composite is then
needed for analysis.

Soil samplers
Soil samplers such as weighted core tubes, Ekman dredges, and Peterson dredges for collecting samples from the
bottoms of full ponds or lakes can be purchased from scienti�c supply houses. A simple device made from a can and
wooden stick can be used to collect samples from shallow ponds. A wading worker can sample bottom soils to a depth of

Fig. 3: A weighted-bottle sampler
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1.5 m, and a diver can take samples from greater depths.

(Editor’s Note: This article was originally published in the January/February 2007 print edition of the Global Aquaculture
Advocate.)
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