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Introduction

Aquaculture, like other agricultural practices, requires certain know-how and skills
for proper management and decision-making. Aquaculture is a unique field because
it crosses several disciplines including agronomy, animal science, hydrology, lim-
nology, engineering, economics and aquaculture-the science of producing aquatic
crops under managed conditions.

This handbook serves as a quick reference or guide to aid in understanding and
solving problems that require calculations. Aquaculture involves problem solving
and knowing how to perform various calculations correctly. This capability can
translate into economic benefits and sound management decisions.

When making calculations for chemical treatments, always recheck your calcu-
lations before any treatment is applied to avoid a possible mistake that could result
in under- or overtreatment rates. Also, read the product label carefully before any
chemical or drug is used because it contains information on the recommended rates
and uses. Any trade names or products in this publication are used for examples
only and do not imply any endorsement from the Louisiana Cooperative Extension
Service.

For any additional information or assistance with aquaculture-related problems,
contact your local county agent of the Louisiana Cooperative Extension Service, LSU
Agricultural Center. Gary Jensen

Associate Aquaculture Specialist




Determining Pond Areas

Many pond management actions are based on the
surface area of water in a pond and not the volume
of water. The number of fish to stock, the amount
of fertilizer or lime to add, and the treatment rates
of several aquatic herbicides are determined by the
water area in a pond. Pond levees will wear down
with time, and pond areas wiil change as the water
level fluctuates. All ponds should have a designed
water depth. This is the elevation at the top of the
overflow pipe or spiliway. Ponds are not one stand-
ard shape nor made with concrete walls to prevent
bank erasion. The areas of all ponds on acommercial
fish farm should be determined accurately and this
information kept handy for reference.

The following methods and information can bhe
used to make an accurate estimate of your pond area.
Pond areas can also be determined by surveying with
an engineer’s transit. More error is made when as-
suming straight shorelines for ponds that have very
irregular shorelines. Remember to determine dis-
tances from the water’s edge or shoreline and not
the top of the levee. Sketch a map of the pond, and
record the distance of each section of the pond as
it is measured.

Measuring Distances

The most accurate method of determining dis-
tances is with an engineer’s transit using surveying
techniques. Distances on flat land can be estimated
well by either chaining or pacing. Chaining is more
accurate than pacing.

Chaining

To determine distances by chaining, use a field
tape to measure distances. The important thing to
remember is to reset tape at proper location when
measuring a long distance, and keep track of the
number of times the tape length is repeated on a
side. Mark the end of a measured tape length with
a stake to locate the starting point for the next tape
length.

Pacing

To determine a distance by pacing, simply deter-
mine your number of strides or paces along a meas-
ured distance of 100 feet. Repeat several times using
a natural walk, and take the average of your paces.

&

Example: Determining your pace:

First trial was 40 paces in 100 feet,
Second trial was 42 paces in 100 feet.

Average paces per 100 feet; 40 + 42

Example: Determining Distance By Pacing:
The number of paces along one bank was 387
the first trial and 395 the second trial. What is
the length of the shoreline in feet?

387 Paces + 395 Paces 782 Paces average

2 2 paces

391 Paces

x 100 ft. = 9.54 x 100 ft. = 954 ft. length
41 Paces

of shoreline

Remember, you previously determined that your
pace was 41 paces or steps per 100 feet. Below is
the basic formula for measuring distances by pac-

ing.

Total Number of Paces in Unknown Distance

Average Number of Your Paces in 100 feet

X 100 ft. = Distance in feet
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Ponds With Different Shapes

For square or rectangular ponds, use the method
below. The letters on each side of the shapes rep-
resent the length of that side.

S
A C
D
B
A C
D
A+C B+D

— — X — — — = Area of Pond
2 2

Example 1. The following lengths in feet were
found for each side of the pond
sketched below. What is the pond
area in acres?

1,020 ft.

2 2

= Area of Pond
in ft.2

978 ft. 2,015 ft.
5 X 5 = 489 ft. x 1,007.5 ft. = 492,667.5 ft.2

Convert ft.2 to acres: 1 acre = 43,560 ft.2

492,667.5 ft.2
_9_ 6_6_5_t — = 11.31 acres

43,560 ft.2/acre

For ponds with a triangular shape and 90° angle,
use this method:

V2 X A X B = Area of pond

Example 2. The pond below had the following
measurements.

275 ft.

90° 90°

B 200 ft.

To determine the area of Example 2:
V2 X 275 ft. X 200 ft. = V2 x 55,000 ft.2 = 27,500
ft.2

How many acres is this? Remember 43,560 ft.? are in
1 acre, so:

27,500 ft.2

478 ft.

— — — — X 1 acre = 0.63 acres
43,560 ft.2

500 ft.

995 ft.




For ponds with atriangular shape (3 sides) and no 90°
angle and unequal sides, use this method:
VS(S- A) (S- B) (S- C) = Area of Pond

Where: 5 = 112(A+B+C)

60 ft.
80 ft.

100 ft.

Example 3. Determine the area of the above pond
with three unequal sides and no 90° an-

gie.
First: 5 = 112(60 ft. + 100 ft. + 80 ft.)
S = 112(240 ft.)
S = 120 ft.

Then: Area =V1-2-0-ft--{-20-ft- —6-0-ft- -J-12-04-t,
-100 ft.) (120 ft. - 80 ft.)

Area =V120 ft.(60 ft.)(20 ft.)(40 ft.)
Area =V5,760,000 ft.4

Area = 2,400 ft.2 or

2
E’AQO—H'— X 1 acre = 0.055 acres
43,560 ft.2

For ponds with a trapezoid shape of four sides and a
90" angle, use this method:

A+C
—2— X B = Areaof Pond

100 ft.

120 ft. 140 ft.

150 ft.

Example 4. Determine the area, in acres, of the
measured pond that is shaped like a
trapezoid.

100 ft. + 150 ft.
- == 2— — —2>< 120 ft. = Area of Pond

2 .
— —2>< 120 ft. = 125 ft. X 120 ft. = 15,000 ft.2

) 15,000 ft.2
Area in Acres: X 1 acre = 0.34 acres
43,560 ft.2




Area 1

For ponds that have a mix of various shapes, divide
the pond into sections that have shapes for which
their areas can be determined. Then add the areas
of each section to determine the area foF\th\e total
pond.

Area 2

Area 3

Example 5. Divide the total area into sections that
have shapes that can be measured for
area calculations.

Area 1 is a triangle with no 90° angle and sides of
unequal length. Use the method in Example 3 to
determine the area of this section.

Area 2 is a-rectangle. Use the method in Example
1 to determine the area of this section.

Area 3is atriangle with a90° angle. Use the method
in Example 2 to determine the area of this section.

Total Pond Area = Areal + Area 2 + Area 3
Remember that not all pond shapes will fit the ex-
amples given. These methods permit a good esti-
mate of a pond's area and should be used rather
than depending on a visual estimate.

Use surveying methods to determine accurately the
areas of ponds that have irregular shorelines.




Estimating Volumes of Water

In fish farming, itis necessary to know the volume
of water in all fish culture facilities whether it is a
vat, pond, trough or transport unit. Most chemical
treatments are based on adding a recommended
concentration of a chemical to the water. If the vol-
ume of water is not known or is determined incor-
rectly, then an overdose of the treatment can kill fish
or cost more money unnecessarily. An underdose
can waste money and time by not causing the desired
effect.

The following methods can be used to determine
the volume of water in various shaped containers
that are used to hold or grow fish. Very accurate
déterminations of water volume can be made for
rigid containers or tanks. The water volume of ponds
is more difficult to determine because of irregular
shorelines, bank erosion, uneven bottoms and their
large size.

Noncircular Tanks, Troughs, Transport Boxes

These are usually rectangular. To determine the
volume, you need to know three things: 1) inside
length of unit, 2) inside width of unit, and
3) average depth of water in unit.

These measurements can be made in English
or metric units. In examples, we will use inches
and feet.

1. Trough or Tank with Overflow Pipe and
Flat Bottom use:
Water Volume = Length X Width X Water
Depth

Width (W)

Length (L) Depth (D)

Example 1: A trough is 10 feet long and 2 feet wide
with an average water depth of 10
inches. How many gallons of water are
in the tank?

a. First, make sure all measurements are in the
same unit. The water depth in inches should be
converted to feet.

10 inches
10 inches = X 1 foot = 0.83 feet
12 inches

b. Second, determine the volume of the tank in
units of cubic feet (ft.3):

16.6
Volume = 10 feet X 2 feet X 0.83 feet = cubic
feet

c. Finally, convert cubic feet to gallons:

16.6 cubic feet X 7.48 gallons/cubic
foot = 124.17 or about 124 gallons.

2. Trough or tank with overflow pipe and sloped
bottom.

Use the method in Example 1, but determine the
average water depth in the tank. To determine the
average water depth in atank with a sloping bottom,
measure the water depth at the shallow end, middle
of the tank and deep end near overflow pipe. De-
termine the average depth by adding the three depth
measurements and then dividing the total number
by three.

Example 2. A tank is 50 feet long and 4 feet, 6 inches
wide. The bottom is sloped and depth
at shallow end is 3 feet, 4 inches, and
depth at drain is 3 feet, 8 inches. How
many gallons of water does this tank
hold?

Volume = Length X Width X Average wadter
depth
a. Determining average depth of water:

3 feet + 3 feet and 4 inches

Average + 3§ 4 8 inch
water eet an inches
depth 3




You cannot add unequal units like feet and
inches, so convert the 12 inches to feet:

12 inches
— — — —x 1foot = 1 foot

12 inches
Now substitute 1 foot for 12 inches so all the
units are in feet:
Average 9 feet + 1 foot 10 feet
water =3.33 feet
depth 3 3
For practical purposes, you do not have to carry out
more than two numbers past the right side of the
decimal. Your calculator will show 3.3333333.
b. Returning to the formula for Example 2:
Volume = 50 feet x 4 feet and 6 inches x 3.33
feet

Again, you cannot multiply numbers.of differ-
ent units, so you must convert 4 feet and 6
inches to feet:

6 inches
4 feet+ x 1foot = 4 feet + 12 foot
12 inches

= 4V feet

Your calculator will not use the fraction 2, so
this fraction should be converted to a decimal.
This can be done easily by dividing 1 by 2 on
your calculator:

Y2 = 1 divided by 2 = 0.5; so 4%2 becomes 4.5

Now, complete the fina.l calculation with all the
units the same and no fractions in the numbers
that are multiplied.

Volume = 50feet x 4.5feet x 3.33 feet
= 749.25 cubic feet (ft.3)

c. Now, convert cubic feet to gallons:
749.25 cubic feet x 7.48 gallons/cubic foot

= 5,604 gallons

Circular Tank with Center Standpipe

ﬁ DI ameter —_—
FiI

R N

Use the formula below to determine the volume of
water:

Volume = o X r2x d

Where = m is a constant = 3.14
r is the radius of the tank and is equal to
15 the diameter.
d is the water depth.
r2 means r squared or the value of r times
itself (r x r).

The radius is determined by measuring the distance
from the cen.ter of the standpipe to the inside edge
ofthe tank. The diameter is determined by measuring
the longestwidth of the tank that is the distance from
two opposite sides that crosses the middle of the
tank or center standpipe.

Example 3: How many gallons of water are in a cir-
culartank that has a3 foot high standpipe
and diameter of 8 feet?

a. Volume = 314 x 2x d

r = Y2 the diameter or 2 x 8 feet; % = 0.5

r =05 x 8feet = 4 feet

d = water depth or, in this case, the height of

the standpipe

d = 3feet

Water Volume 3.14 x (4 feet)2 x 3 feet
3.14 x 16ft.2 x 3feet
150.7 cubic feet (ft.3

Volume in gallons = 150.7 ft.® x 7.48 gallons/ft.3

= 1,127.23 gallons.
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Earthen Ponds

Below is the basic formula used to estimate the
volume of water in fish ponds:

Water volume = Surface area of pond X Average
water depth.

Surface area is usually expressed in acres, and
water depth is in feet. The water volume of ponds
is usually determined in units of acre-feet that is
equal to the surface area in acres X water depth
in feet.
1 acre-foot = 325,851 gallons = 43560 ft.® =
2,718,1441bs. of water == 1 surface acre covered with
1 foot of water

Methods to determine the areas of ponds of var-
ious shapes have been presented. Now, determine
the average depth of water in a pond.

The accuracy of your determination will depend
on how level the pond bottom is or if it has a uniform
slope. The inside slopes of levees can vary from 2:1
to 4:1. The slope affects the volume of water that
can be impounded.

1 foot

2 feet

1 foot

4 feet

The accuracy of your estimate will also depend on
the number of depth measurements that you take
throughout the pond. The more measurements, the
better will be the estimate.

Use the following method when the pond is
empty. One easy way to determine the average
depth of water is to use an engineer's transit and set
it at the elevation of the designed water level or the
lip of the overflow pipe. Move the Philadelphia level
rod to different locations throughout the pond. Add
all the height measurements, and divide by the total
nurnber of stations to determine the average depth.
Rememberto make readings near the shoreline also.

When ponds contain water, it is necessary to wade
in the pond or use a boat to take depth readings
throughout the entire pond area. Again the more
readings, the better the estimate.

A long pole with yardsticks attached end to end
makes a good depth sounding pole. Also, it is easier
when one person takes the depth and another per-
son records the individual measurements. Take
depth readings at regular intervals in a criss-cross
fashion, making sure to measure both deep areas
and shallow water along the bank.

Diagram showing criss-cross pattern of depth readings

To determine the average depth of water, add all
of the depths measured. Then divide the total of all
depths by the number of individual measurements
taken. More depth measurements improve accuracy.




Example 4. What is the volume of water in a pond
that has a surface area of 15.5 acres and
an average water depth of 4.4 feet?

Acre-feet of water =
Average
Surface Area (length X width in feet) X water
depth
43,560 in feet

Acre-feet of water = Surface area in acres X Av-
erage water depth in feet = 15.5
acres X 4.4 feet = 68.2 acre-feet

How many gallons are there in
68.2 acre-feet?

68.2 acre-feet X 325,851 gallons/acre-foot
22,223,038 gallons

22,223,038 gallons o
o =22.2 million gaUons
1,000,000 (1 million)

The water volume in small ponds with fill times of
several days or less can also be estimated by knowing
the water discharge rate of the supply pipe and the
time required to fill the pond. If the soil is dry, then
some water is used to moisten or saturate the soil
before water is actually collected in the pond. The
filling time should begin after soil is saturated and
water begins to collect in the pond. For several days,
evaporation is minimal. There should be no rainfall
during the filling time. A good estimate of the water
flow from the supply pipe is required.

Example 5. A water supply pipe provides a contin-
uous flow of SOD gallons per minute
(gpm). This pipe fills a pond in 56
hours. How many acre-feet of water
does the pond contain?

60 minutes

SOD gallons/minute x = 30,000 gﬁllons/

1 hour
ou our

30,000 gallons/hour x 56 hours = 1,680,000
gallons in
pond

1,680,000 gallons
————— ———X 1 acre-foot = 5.15 acre-feet

325,851 gallons
Another -method to estimate the volume of water
in apond is to use the formula below. This is asimple
method but less accurate than the other methods.
V =A X040 X D
Where: V = Volume of water in acre-feet
A = Surface area of pond in acres
D = Maximum depth of water in pond in
feet
0.40 = Correction factor

11




Water Requirements

When planning to develop an aquaculture pro-
duction facility, whether a hatchery or earthern
ponds, there is a need to estimate the water re-
quired. If the water needs are not carefully evalu-
ated, then afacility may not meet its production goal
if the water supply is inadequate. A suitable water
supply in both volume and quality is essential for
the intensive, commercial production of fish. The
following examples will illustrate the steps and cal-
culations required to estimate the water require-
ments for various production units.

Example 1. A producer wants to construct four
ponds in the same area and service all
with one water well. The ponds vary
in size and the owner wants to be able
to fill any pond within 7 days. The sizes
of the ponds are 6 acres, 4 acres, 52
acres and 3V2 acres. The average water
depth in each pond is 5 feet. What
flow rate in gpm is required from the
service well to fill any pond in at least
7 days?

a. First determine the volume of water in the larg-
est pond. If the largest pond can be filled in 7
days, then any smaller ponds will fill in 7 days
or less.

Volume in acre-feet

6 acres X 5 feet average depth = 30 acre-feet

b. Convert 30 acre-feet to gallons:
30 acre-feet x 325,850 gallons/acre-foot =
-9,775,500 gallons

c. Determine the minimum flow rate needed to fill
the pond in 7 days. In this case, we are not
including any adjustment for possible seepage,
evaporation or rainfall.

9,775,500 gallons

7 days x 24 hours/day x 60 minutes/hour =970 gpm

To be on the conservative side, a 1,000 gpm well
should be adequate.

12

Example 2: With the 1,000 gpm well from Example
1,whatwould be the filling time in days
for the smallest pond of 3V2 acres and
5 feet average water depth?

a. First, determine the volume of water in the
pond:

Volume in acre-feet =
3.5 acres X 5 feet average depth = 17.5 acre-feet

b. Convert 17.5 acre-feet to gallons:

17.5 acre-feet X 325,850 gallons/acre-foot
5,702,375 gallons

c. With a flow rate of 1,000 gpm, the filling time
in minutes is:

5,702,375 gallons
1,000 gallons/min

= 5,702 minutes

d. Convert 5,702 minutes to days:
5,702 minutes X 1 hr/60 minutes = 95 hours
95 hours X 1 day/24 hours = 3.96 or 4 days to
fill pond

Example 3. A fish hatchery facility is being planned
that will include six fish holding tanks
each 4 feet wide and 30 feet long. The
average water depth in each is 3 feet.
The water supply for these tanks has to
provide at least two complete water ex-
changes per hour in all tanks at the
same time. The facility will also have 20
troughs each 2 feet wide and 10 feet
long with an average depth of 1 foot. A
water supply of 5 gpm is required for
each trough and all may need water at
the same time. What is the minimum
water requirement in gallons per min-
ute (gpm) for this facility?




1. First, determine the water requirement for the
six holding tanks.

a. Determine the volume of water that the six hold-
ing tanks will contain.

Volume per tank =
4 feet (width) X 30 feet (length) X 3 feet (depth)
= 360 cubic feet/tank

Convert 360 cubic feet to gallons: 2,693

360 cubic feet X 7.48 gallons/cubic-foot = gallons/
tank
2,693 gal./tank x 6tanks = 16,158gal. capacity
for tanks

b. The desired filling time for all tanks is 1 hour
or 60 minutes. The gpm required to fill tanks is
calculated as follows:

270 gpm
16,158 gallons capacity of all tanks _ required to
60 minutes - fill all tanks

in 60 minutes

c. Determine how much water is required to sup-
ply two complete water exchanges per hour to
all tanks. Two exchanges per hour means that
the total volume of water in all tanks needs to
be completely replaced every 30 minutes.

16,158 gallons in tanks = 540 gpm for two water
30 minutes

exchanges per hour in
all tanks

The water requirement for the six holding tanks
is 540 gpm. It is not 540 gpm plus 270 gpm be-
cause the maximum requirement of 540 gpm for
continuous flow use can be reduced to 270 gpm
to fill all tanks within 60 minutes. If fewer tanks
are filled at one time or the flow rate is in-
creased, then the filling time will decrease.

)

2. Now, determine the water requirements for the
20 troughs. The water requirement for these
troughs needs to be added to the water require-
ment for the holding tanks because all facilities
may be in use at the same time. First, determine
the total volume of water in the troughs:

a. Volume per trough = 2 feet (width) x 10 feet

(length) x 1foot (depth) = 20 cubic feet/trough

Convert 20 cubic feet to gallons:
20 cubic feet x 7.48 gal/cubic foot = 150 gal-
lons/trough

Total water volume in troughs:

150 gallons/trough x 20troughs = 3,000 gallons
b. The desired filling time for all troughs is a max-

imum of 60 minutes. To determine the water

requirement, do the following calculations:

3,000 gall ity all t h >0 gpm d
, allons capacity all troughs ;
= g pactty uans - require to
60 n,inutes foll all troughs
in 1 hour

c. Determine the flow rate required for all troughs
once they are full of water. The required con-
tinuous flow rate for each tank is 5 gpm.

5 gpm/trough x 20 troughs = 100 gpm

d. For the troughs, the water requirement is 100
gpm because only 50 gpm is needed to fill the
tanks within the desired time of 1 hour.

3. To determine the total water requirement for
the facility, the water requirements for each
component of tanks or troughs are added. If
more water is needed for other purposes that
would occur when all other facilities are oper-
ating, then these water requirements are also
calculated and added to the total requirement.

Total water requirement,in gpm for facility =
540 gpm for six holding tanks + 100 gpm for 20
troughs = 640 gpm

13
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Water Filling Times

To plan times and events for fish stocking or var-
ious pond treatments, it is helpful to estimate the
filling times of ponds or tanks.

To determine the filling time, we must know the
volume of water that a pond or tank can hold and
the flow rate of the water. The water should flow at
auniform rate continuously from startto finish. Refer
to Table 1 in Appendix for pond filling times at dif-
ferent pumping rates.

Example 1: A pipe supplies a pond with a steady
flow of 1,200 gpm. The pond can hold
65 acre-feet of water. How long will it
take this pond to fill? Assume that the
soil is already moist.

a. 65 acre-feet x 325,851 gallons/acre-foot
= 21,180,315 gallons

21,180,215 gallons
1,200 gallons per minute

17,650 minutes

60 minutes/hour
294 hours
= 12.25 days
24 hours/day
b. The short-cut method is:
21,180,215 gallons
1,200 gal/min. X 60 min/hr. X 24 hr/day

= 12.25 days

Example 2: A trough contains 200 gallons of water.
A discharge of 5 gallons per minute
flows through the supply pipe. How
long will it take for the tank to fill?

200 gallons

: = 40 minutes

5 gallons/minutes
How many water exchanges per hour would occur
if the flow rate was increased to 8 gallons per min-
ute?

200 gallons

: = 25 minutes to fill trough
8 gallons/minute

60 minutes (1 hour) L
) ) = 2.4 complete fills in 1 hour
25 minutes/fill

14
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Flow Rates in Smal Pipes

Fish culturists often need to adjust the supply of
water in a pipe to obtain a desired water exchange
or flow rate. Water discharge from small pipes in
hatcheries or to vats can be determined easily using
the following methods. Table 2 in Appendix sum-
marizes water discharge for short drain pipes.

The flow rate is easiest to determine by using a
container of a known volume. A 1-gallon container
can be used or alarger container of known volume.
Also needed is a stop watch or watch with a second
hand. Turn on the water, then place container under
pipe to collect water. With your watch, determine
the time that it takes for the container to fill com-
pletely. Then make the following calculation.

Volume of container in

ga.l-lons
Total seconds to fill container

X 60 seconds/minute

= flow rate in (gpm)

Example 1: A 5-gallon container is filled in 45 sec-
onds. What is the water flow rate of the
supply pipe?

5 gallons ]
X 60 seconds/minute =

6.67 m
45 seconds 9p

Example 2: A 3-gallon container filled up in 1 min-
ute and 20 seconds. What is the flow
rate of the supply pipe?

a. First, convert 1 minute to seconds.
1 minute X 60 seconds/minute = 60 seconds

b. Then change 1 minute and 20 seconds to total
seconds.
60 seconds + 20 seconds = 80 seconds.

3 gallons )
X 60 seconds/minute = 2.25 gpm
80 seconds
Flow rates of larger pipes can also be determined
with this method. However, larger containers are
required, and fill times may be only 10 to 15 seconds
or less. This procedure should be repeated several
times to confirm consistent results and determine
an average value. For large pipes with high volume
flow rates, other methods should be used to estimate
discharge rates.




Feed Conversion Ratio

Feed conversion ratios are calculated to determine
the cost and efficiency of feeding your fish. It is
affected by the quality of feed, size and condition of
fish, number of good feeding days related to tem-
perature and water quality, and your feeding prac-
tices. Feed conversion ratios for catfish can vary -from
less than 1.5 to as high as 4 or more. If your feed
conversion ratio is much higher than 2, try to reduce
it. It is a ratio of the pounds of weight gained by fish
after consuming a known amount of feed. In com-
mercial fish ponds, the fish get little nutrition from
natural food organisms, although this is not the case
for fry or a low standing crop of fish. In ponds, the
feed conversion ratio represents the weight gain
from any type of food the fish consumes whether it
is natural or formulated.

Feed Conversion Ratio (FCR) =

Feed Given Fish (lbs.)
Weight Gain of Fish (Ibs.)

To determine the feed conversion ratio, you must
keep records of the amount of feed fed to fish in
each pond and record fish losses and pounds of fish
harvested. The feed conversion ratio can be calcu-
lated monthly when fish are sampled and when fish
are harvested.

Feed conversion ratios are more difficult to de-
termine when fish are topped frequently and mixed
sizes of fish exist when fingerlings are stocked with
much larger fish. Feed conversion ratios are easier
to calculate when fish are produced in batches or
single annual crops.

Use the following procedure to determine the
feed conversion ratio for your fish. First, keep rec-
ords for each pond of:

. Amount of feed fed daily.

. Initial weight and number of fish stocked.

. Pounds of fish harvested or lost

. Estimated standing crop of fish from pond
sampling.

A wpN P

Your feed conversion ratio for any period

Total Pounds Feed Fed

Final Fish Weight-Initial Fish Weight orweightgain
between sampling pe riods

Example 1. 67,500 fingerlings weighing 50 lbs. per
1,000 fish were stocked in a pond.
Later, the fish were sampled and the
average weight of fish was V4 or 0.25
Ibs., or 250 Ibs. per 1,000 fish. During
this time 10 tons plus 1,600 Ibs. of feed
were fed. No fish losses were ob-
served. What is the feed conversion ra-
tio?
Amount feed fed

Feed Conversion Ratio (FCR) == , ff h
Weight gain o I1s

a. Convert all feed weight to one unit (pounds)
instead of having two units (tons and pounds).
One ton = 2,000 Ibs.
10 tons x 2,000 Ibs./ton + 1,600 Ibs.

20,000 Ibs. +1,600 lbs.

= 21,600 Ibs. total feed

b. Determine the weight gain of fish for this pe-
riod. The fina weight can be calculated using
two methods:

1. Average fish weight x Number fish = Total
weight

0.25 Ibs./fish X 67,500 fish = 16,875 Ibs.

67,500 fish
. . X250 Ibs. == 16,875 Ibs.
1,000 fish
c. The initia weight of fish was:
67,500 fish
.. X501Ibs. = 3,375 Ibs.
1,000 fish

d. Determine the feed conversion ratio using the
formula below:

Amount feed fed

Feed Conversion Ratio=— — — — — — — — — —

Final weight-Initial Weight
21,600 Ibs. feed
16,875 Ibs. - 3,375 Ibs.

21,600 Ibs. feed
13,500 Ibs. weight gained

The FCR means that, during the growout time, the
fish consumed an average of 1.6 pounds of feed
to gain 1 pound in weight.
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Example 2. A pond had an estimated standing crop
of 22,500 pounds of fish at the last sam-
pling. A new sample estimated the total
fish weight at 33,000 pounds. Between
these two samplings, about 2,500
pounds of fish were lost. During this
time, 11 tons plus 1,400 pounds of feed
were fed. What is the feed conversion
ratio?

a. First, convert all feed weights to the same unit

of pounds.

11 tons X 2,000 Ibs./tons + 1,400 Ibs.

22,000 Ibs. + 1,400 Ibs. = 23,400 lbs. feed
b. Final weight - Last weight = Weight gain

133,000 Ibs. - 22,500 Ibs. = 10,500 Ibs. gained

Remember, during this period 2,500 pounds of fish
were lost. These fish were part of the last weight
sampling when fish weighed 22,500 pounds. Also,
these fish did consume feed before they were lost.
From the standpoint of the feed conversion ratio,
these lost fish should be included. From the stand-
point of economic return, you lost both the weight
gain and the feed that the fish consumed. The bot-
tom line is how many pounds of feed did you feed
your fish, and how many pounds of fish did you

Feed Requirements and Costs

produce and market? Examine the feed conversion
ratio from both standpoints:

1 FCR . 23,400 Ibs. feed
. (Including
lost fish) 10,500 Ibs. + 2,500 Ibs.

23,400 Ibs. feed
FCR = . =138
13,000 Ibs. gain
2. Determine the feed conversion ratio that does
notinclude the lost fish that consumed feed but
which you will not market.

23,400 Ibs. feed
FCR = .= 223
10,500 Ibs. (Alive)

You can see how fish losses increase the conver-
sion ratio. Even though fish were converting well
at 1.8 pounds, the cost of production is 2.23
pounds because of the fish losses.

When fish are harvested, their weight should al-
ways be recorded and included in the total weight
of fish produced to determine the feed conversion
ratio. Record-keeping forms should be used to re-
cord and use the information that is needed to
determine the feed conversion ratio for fish in
your ponds.

B e S N NP N N S RV i T )

The production of food fish in the U.S. involves
the use of high protein feeds. A major production
cost is the feed bill. The cost of feeding fish is de-
termined by the feed conversion efficiency of fish
and cost of feed. Fish farmers should know how to
estimate their feed requirements over time for plan-
ning purposes and know their feed costs.

Feed Costs

Table 1 illustrates how the feed conversion ratio
(FCR) and price of feed affect the cost of producing
fish. With this information the per acre feed cost can
be estimated.
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Table 1. Cost of feed in cents to produce a 1-pound
fish at different feed conversion rates and

feed prices.
Feed Cost Per Ton
FCR $200 $225 $250 $275 $300
1.5 15.0 16.9 18.8 20.6 225
1.6 16.0 18.0 20.0 22.0 24.0
1.7 17.0 19.1 21.3 23.4 25.5
1.8 18.0 20.3 225 24.8 27.0
1.9 19.0 21.4 23.4 26.1 28.5
2.0 20.0 22.4 25.0 275 30.0

Example 1. If 4,000 Ibs. of fish were produced per
acre, the feed was $250/ton, and the
FCR was 1.8, then what is the total cost
of feeding these fish per acre?

a. From Table 1, the cost of feed in cents to pro-
duce a 1l-pound fish with feed at $250/ton and

£F&] FCRat 1.8 s 22.5¢ or $.225.

4,000 Ibs./acre X $.225/Ib. = $900/acre




b. If the same fish had a FCR of 2.0 instead of 1.8
with feed at $250/ton, then:

4,000Ibs./acre X $.25/Ib. = $1 ,000/acre or $100/
acre higher.

c. For a 15-acre pond that means $100/acre differ-
ence x 15 acres = $1,500 either saved or spent!

Feed Requirements

The feed requirements for fish change with age,
size, health and water conditions. Feeding charts are
available for catfish and rainbow trout of different
sizes and at different water temperatures.

The following examples illustrate problems and
solutions related to feed requirements for fish.

Example 1. A pond is stocked with 45,000 fish that
weigh 50 Ibs./1,000 fish. The desired
feeding rate is 3% of their weight daily.
How much feed is needed for 1 day and
for 1 week?

3
Note 3% = — — = 0.03
100

a 45,000 fish
© 1,000 fish
b. 2,250 Ibs. x 0.03/day = 67.5 Ibs. of feed daily

c. For 1 week: 67.5 Ibs./day X
7 days/ week = 4725 Ibs.

Example 2. A 12-acre pond contains 2,000 Ibs. of
fish per acre. A bacterial disease is di-
agnosed and double-strength (2 x)
Terramycin medicated feed is needed
for disease treatment. The daily rec-
ommended feeding rate is 1.5% body
weight per day for a total of 10 days.
How much medicated feed should be
ordered and fed to the sick fish?

a. Total pounds of fish in pond:
2,000 Ibs./acre X 12 acres = 24,000 Ibs. of fish
b. Pounds of medicated feed required per day:

X 50 Ibs. = 2,250 Ibs. of fish stocked
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Note: 1.5% = - = 0.015
100

24,000 Ibs. x 0.015/day = 360 Ibs./day

c. Total pounds of medicated feed required for
total treatment time of 10 days:

360 Ibs./day x 10 days = 3,600 Ibs.

d. If feed comes in 50 |Ib. bags, how many bags of
medicated feed are needed?

3,6001bs.
50Ibs./bag

Example 3. A fish farm has 45 acres of water. The
expected annual average production
per acre is 3,500 Ibs. of fish. Approxi-
mately how much feed will need to be
purchased for the year and what will
be the total feed cost iffeed is expected
to cost $240/ton? From past experience
the producer expects an FCR of 1.8.

= 72 bags

a. Determine the total pounds of fish expected to
be produced on the farm for the year.

3,500 Ibs./acre X 45 acres = 157,500 Ibs. fish

b. Determine the amount of feed required to pro-
duce 157,500 Ibs. of fish assuming that this
weight represents weight gained and not the
total weight of fish produced. Remember that
the fish weighed something when they were
stocked but this initial weight is not taken into
account in this example.

Pounds Feed Fed
FCR =18-=
Weight gain of fish

Pounds of Feed
157,500 Ibs. weight gained

Pounds of Feed = 1.8 X 157,500 Ibs. = 283,500 |bs.

283,500 Ibs. x 1ton = 141.75 tons of feed
2,0001bs.

c. Determine the approximate cost of feeding the
fish for the year.

141.75 tons X $240/ton = $34,020




Example 4. To keep pace with the growth of fish,
the feeding allowance should be ad-
justing at least every 2 weeks when fish
are feeding well. With this in nlind,
what would be the new daily feed al-
lowance of fish in Example 1 after 2
weeks of feeding?

Remember, that fish have gained weight after 2 weeks
and the new feed allowance is now based on 3% of
the new weight.

New weight =
gained

To estimate the new weight of fish, they can be sam-
pled to determine the average weight of fish and
then the total weight, or an expected FCR value can
be used. Refer to the section on estimating weight
of fish in ponds for more detail.

Initial (stocking) weight + weight

For this example, an expected FCR of 1.6 will be used
to estimate weight gained. The importance of record
keeping is obvious because we need to know the
amount of feed fed for the 2-week period.

a. 67.5 Ibs/day x 14 days = 945 Ibs. feed fed for
2 weeks

Total Feed Fed
b. FCR = 1.6
Weight gain of fish

945 |bs.
Weight gain of fish

945 Ibs.
— — — = 590 Ibs.

1.6

Weight gain during 2 weeks

c. The new daily feed allowance is based on the
new fish weight that is the initial weight plus
the weight gained during 2 weeks.

2,250 Ibs. + 590 Ibs. = 2,840 Ibs.
2,840 Ibs. X 0.03/day = 85.2 Ibs.lday new feed
allowance

Refer to Table 6 in Appendix for feed consumption
rates for different sizes of catfish. These values are
only guidelines. Producers should keep adequate
records to determine their own figures.

For economic and management reasons, some
producers limit the daily feed allowance per water
acre. Aeration and risks of fish losses are reduced
when the daily feed allowance does not exceed
about 100 Ibs./acre. Water quality problems are usu-
ally low when feeding rates are below 50 Ibs.lacre/
day. With this in mind a producer can determine
whether buying bulk feed is feasible based on farm
size, storage time and availability of different feed
sizes and loads. Table 2 illustrates this situation. You
can also use your average feeding rate in place of
the maximum feeding rate to determine longer stor-
age periods.

Table 2. Capacity in days of feed for two sizes of bulk storage feed bins for five farm sizes and

three feeding -rates.

0 Ibs.lacre/day

Farm Size in Bin Size

Water Acres 10 ton 23 ton
15 26.7 61.3
40 10.0 23.0
70 5.7 131
100 4.0 9.2
140 2.9 5.8

Maximum Feeding Rates

75 |bs.lacre/day 100 I bs.lacre/day

Bin Size Bin Size
10 ton 23 ton 10ton 23 ton
17.8 40.9 13.3 30.7
6.7 15.3 5.0 11.5
3.8 8.8 2.9 6.6
2.7 6.1 2.0 4.6
1.9 4.4 1.4 3.3
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Use the formula below to calculate the feed stor-
age time for your situation:

Storage Time _
in Days -

Feed bin capacity in pounds

Maximum or average feeding rate in Ibs./acre/day

Example 5. The storage time or capacity in days of
feed for a 5-acre pond fed at a maxi-
mum of 75 Ibs./acre/day can be calcu-
lated as follows:

a. Determine the maximum feed requirement for

1 day:
5 acres X 75 Ibs.lacre/day = 375 Ibs./day

0K
4

() 74
i

”,
< (

b. If a person is considering bulk purchase and
storage in a10-ton bin, then the capacity in days
for feed is;

10 tons X 2,000 Ibs./ton = 20,000 Ibs. feed ca-
pacity of 10-ton bin

20,000Ibs.
= 53.3 days storage time or capacity

375 Ibs./day
This is a long storage time in the bin before new
feed is purchased. Storage time should not exceed
30 to 45 days in the summer. For this small farm,
bagged feed is recommended to reduce storage time
and assure quality and freshness of feed. Refer to
Table 7 in the Appendix for aguide to winter feeding
of catfish, and note the drastic reduction in feed

requirements during the winter.
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Fish Stocking Problems---

The number and size of fish stocked in a pond are
important. The nurrlber affects the level of manage-
ment and resources required, and the size influ-
ences the length of time needed for fish to reach a
desired market size. The following situations are re-
lated to stocking fish in ponds. Fish stocking rates
are usually based on the surface area of water unless
fish are stocked into tanks or raceways with contin-
uous water flow. Refer to Table 8 in the Appendix
for weight-length relationships for channel catfish.

Example 1. A pond is 12 acres in size and 4,500 fish
per acre is the desired stocking rate.
How many fish are needed?

12 acres x 4,500 fish/acre == 54,000 fish

Example 2. A fish farmer wants to stock 60,000 fish
in a pond. The fish he wants weigh 45
pounds per 1,000 fish. How many
pounds of fish should be stocked?

60,000 fish

— — — — X 45 Ibs. =2,700 Ibs.

1,000 fish

Example 3. A fish buyer wants to sample some fish

from his pond to check the number of
fish that he ordered. He samples 150
fish that weigh 9 Ibs. The total pounds
of fish stocked into his pond was 3,250
Ibs. How many fish were stocked?

Number Fish Stocked =

Number Fish in Sample x Total Weight Fish Stocked

Weight of Sample
Number Fish Stocked ==

150 fish x 3,250 1bs. _ o, 167 fish

Example 4. How many pounds of fish are needed
to stock 54,167 fish if a sample of 150
fish weighs 9 pounds?

Pounds of Fish Needed =

Total Number of Fish Needed x Weight of Sample

Number of Fish in Sample
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Catfish Stocking Rates

The number of catfish to stock into comnlercial
ponds depends on three factors: maximum safe
feeding rate, size of fish desired at harvest, and max-
imum pounds of fish that can be fed atthe maximum
daily feeding rate. When these factors are consid-
ered, a proper stocking rate can be obtained based
on economical production and the experience of the
producer.

Water quality and frequency of aeration are af-
fected by the daily feeding rate during warmer
months. Research has shown that the maximum daily
feeding rate should not exceed 100 Ibs./acre/day to
avoid serious potential water quality problems. Even
at this feeding rate, producers should be experi-
enced and have emergency aeration equipment
available.

The maximum standing crop or weight of fish per
acre can be estimated by knowing the maximum al-
lowable feeding rate and average desired fish size at
harvest. By knowing the average fish size at harvest
and estimated water temperatures, an estimate of
the daily feed consumption rate expressed as a per-
centage of fish's total weight can be made. With a
known daily feed consumption rate (% fish weight),
the maximum weight of fish that can be fed within
the limit of the maximum feeding rate (Ibs.lacre/day)
can be determined. The aim is for fish to reach this
maximum total weight at about the time of harvest.
Overstocked ponds with limits on feeding rates re-
sult in underfeeding, less than optimal growth, and
longer growout time.

The following examples do not consider variable
sizes in fish or differences in growth of individual
fish. Also, conditions with different sizes of fish
stocked, or ponds harvested periodically (topped),
and fish replaced by supplemental stockings are
more complex and not addressed in these examples.
The examples do illustrate some of the important
factors in determining stocking rates. Refer to Tables
6 to 8 in Appendix for information needed to make
calculations.

The following maximum feeding rates are rec-
ommended to serve as guidelines.

Situation Maximum Feeding Rate
(Ibs.lacre/day)
Watershed pond without aeration 30
Watershed pond with aeration 60-70
Levee pond with aeration and well 100




Example 1. A fingerling producer wants to grow
fish to an average size of 6 inches or
60 1bs./1,000. He does not want to ex-
ceed a feeding rate of 100 Ibs./acre/
day. The estimated feed consump®;on
rate of fish at harvest time is about 3%.
How many fish should be stocked?

a Maximum feeding rate )
. ] = Total weight at harvest
Percent body weight

consumed daily

100 Ibs./acre/day
0.03/day

= 3,333 Ibs./acre

b Total weight at harvest i )
= Fish stocking rate

Average weight at harvest
per acre

0.06 Ibs./fish

Example 2. A producer wants to grow catfish to an
average weight of 1V4lbs. at harvestand
limit maximum feeding rate to 100 Ibs./
acre/day. He estimates the fish will eat
about 1.75% when harvested. How
many fish should be stocked per acre?

a Total fis" Welght _ 100 Ibs./acre/day
0.0175/day

=5,417 |bs./acre

5,714 Ibs./acre
1.25 Ibs./fish

b. = 4,571 fish/acre stocking rate

In these examples, no adjustment is made for mor-
tality because it can vary and cannot be anticipated.
Some producers add an extra 5% or more to the
number of fish stocked to adjust for losses based on
experience. Future and advances in production prac-
tices may demonstrate an economic benefit of in-
creasing feeding rates above 100 Ibs./acre/day. The
maximum daily feeding rates are guidelines based
on present research findings. A complete economic
analysis should be made before higher feeding rates
are used.

Replacement Stocking After Topping
(Partial Harvesting)

It is a common practice for catfish producers to
harvest fish from a pond several times during the
year. When this is done, fish of a minimum market
size are selectively harvested, usually with a 13s to
1%s inch mesh seine. After harvesting, one fingerling
is stocked for each fish harvested. Additional fish
should not be stocked until some fish are harvested.
This avoids problems with potential overstocking
and underfeeding. Multiple harvesting can improve
profits for producers, and it assures a needed year-
round supply of fish to the processing plants.

Determine the number of fish to restock after par-
tial harvesting by using the formula below. The total
weight in pounds of fish harvested from the ponds
must be known, and a sample of fish to be harvested
must be weighed and counted.

Example 1. A producer harvested 15,000 pounds
of fish from apond. A random sample
of 50 fish weighed a total of 55 Ibs.
How many fish should be stocked to
replace those harvested?

Number Fish to Restock

it

No. fish in sample X Total weight harvested (lbs.)

Total weight of sample (Ibs.)

50 fish x 15.000 Ibs.
= 13,636 fish

21




Estimating Numbers of Fry Stock

The growth rate of fish depends much on available
food and fish density. The average size of fish ob-
tained at harvest can be planned by adjusting the
fish density or stocking rate.

Small, newly hatched fish called fry or seed stock
should be stocked at known or estimated numbers.
This permits better management, predictable results
and the ability to evaluate production efficiency.

The methods and examples given will illustrate
how numbers of small fish can be estimated accu-
rately. Because the numbers of fry are so difficult to
estimate by simple visual inspection, some method
should be used to provide a good, reliable estimate.
Small fish double their weight quickly so it is im-
portant to make number estimations just before fish
are stocked into ponds or troughs.

The volumetric method involves counting a known
number of fry and measuring water displacement.
First, count 300 to 400 fry and place them in a meas-
ured volume of water in a graduated cylinder. Use
a sponge to soak up any water from the bottom of
fine-mesh dip nets to avoid passing much water with
the fish. Determine and record the change in water
volume or the amount of water displaced. To deter-
mine the total number of fry, place them in a grad-
uated measuring container and record the change
in water level. Now use the formula below to esti-
mate the total number of fry.

Total Number of Fry =

300 x Total water volume change for all fry

Water volume change for counted 300 fry

Example 1. A sample of 300 fry raised the water
volume in a 100-milliliter (ml) gradu-
ated cylinder -from 50 to 62 ml. A large
measuring container graduated in
milliliters is used to determine the
water volume change for large num-
bers of fry. In one sample, the water
volume changed from 500 ml to 900 ml.
How many fry are in this sample?

300 fry X (900 ml - 500 ml) 300 fry x 400 ml
62 ml - 50 ml 12 mi - 1()]:%00
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The other method to estimate numbers of seed
stock or larger fingerling fish is a weighing method.
For fry, weigh a container with water to the nearest
gram. A triple-beam gram scale works best for this
method. Add 300 to 400 fry and record the increase
in weight to the nearest gram. Sponge the bottom
of the dip net.to soak up any water before placing
fish Into weighing container. Next, weigh acontainer
again with only water and record this weight. Place
all fry to be counted in this container and record the
increase in weight. Use the formula below to esti-
mate the total number of fish.

Total number of fish =

300 x Weight change with all fish
Weight change with 300 fish

Example 2. A container and water weigh 350 grams.
A sanlple count of 300 fish was placed
in the weighing container, and the new
weight was 370 grams. Next, a larger
container with water weighed 900
grams without fish. All fish were put in
the weighing container, and the new
weight was 1,250 grams. How many to-
tal fish were weighed?

a. First, determine the change in weight made by
the sample of 300 fish.

For 300 fish:
370 grams weight of container, water and 300
fish
-350 grams initial weight of container and
water only

20 grams weight change for 300 fish
b. Determine the weight change for all fish

weighed.
1,250 grams weight of container, water and all
fish
- 900 grams initial weight of container and
water only

350 grams weight change for all fish
c. Now use the formula:

Total Number of Fish =
300 X Weight change with all fish

Weight change with 300 fish

300 fish x 350 grams
T = 5,250 fish
20 grams
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Estimating Fish Weights in Ponds

Unfortunately, fish spend most of their time under
water, and estimating fish weights by observing fish
at feeding time is impossible. Yet, fish farmers
should know the approximate weight of fish in each
pond. Ifyou need to use a medicated feed treatment,
then you must know how many pounds of feed to
purchase and use. If you do not know the weight of
fish, then you may be overfeeding an expensive feed
or underfeeding with poor disease control. When
fish are near market size, you should know how
many pounds of fish you have and their sizes. Prob-
lems occur when the producer thinks he has fish of
a certain size and fish are harvested and fall short in
both weight and number.

If mixed fish sizes occur in a pond, then it is more
difficult to keep track of the fish. Again, good record-
keeping can help you follow various batches of fish,
although a single stock and harvest crop is much
easier to follow. The following methods can be used
to estimate fish weight in ponds.

Weights by Pond Sampling

To use this method, itis importantto keep records
of the number of fish stocked and the number of
fish lost or harvested. You will need the following
equipment to sample and weigh fish:

- A short 50- to 100-foot seine with mesh size to catch
smallest fish in the pond.

- A hanging scale that weighs up to at least 50 pounds
with increments in ounces.

- Bucket for weighing fish.

- Homemade tripod or bar off truck to hang scale.

The easiest time to sample fish is when they are
fed. Throw out a little feed in a corner where fish
are normally fed. Pull the seine quickly across the
corner to capture the fish. Do not purposely select
fish for weighing, because usually the larger fish are
selected. Use a dip net and pass through the fish
from bottom to top. This should give you a good
sample. Count and weigh all fish in the dip net.

Sample the fish during the coolest time of day or
when it is overcast to minimize stress. Always move
fish in water and handle quickly. Count and weigh
three random samples of at least 30 fish per sample
or about 90 fish. The more fish you sample, the better
the estimate. Compare the average weights from the
three samples. They should be similar. If not, then
more samples are needed until a consistent value is

found in samplings. Mixed fish sizes make this
method more difficult to determine an average fish
weight. Study the following example:

Example 1: A 15-acre pond was stocked with 67,500
fish. Since stocking, 1,350 fish have
died and been recorded. The fish pop-
ulation was sampled. Below is the in-
formation that was obtained. What is
the estimated standing crop or weight
of fish in the pond at the time of the
sampling?

Fish sample counts and weights:

Sample 1 - 25 fish weighed 18 Ibs. + 10 ozs.

Sample 2 - 30 fish weighed 21 Ibs. + 3 ozs.

Sample 3 - 27 fish weighed 18 Ibs. + 80zs.

Determine the average weight of fish in each sam-

ple and compare how similar the weights are.

a. For sample 1, convert ounces to pounds so all

weights are in the same units and can be added.
One pound equals 16 ounces (0zs.)

100zs.
18 Ibs. + 10 ozs. = 18 Ibs. + X 1 1b.
160zs.

18 Ibs. + 0.625 = 18.625 Ibs.

b. Determine the average weight of fish in
sample 1.

Average Fish Weight

Weight in pounds 18.6251bs. (.745 Ibs.
Fish in sample 25 fish per fish
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c. Repeat for samples 2 and 3.
For Sample 2:

Average Fish Weight =

21.19 Ibs. _
) = 0.706 Ibs. per fish
30 fish

For Sample 3:

Average Fish Weight =

18.5lbs. .
. = 0.685 Ibs. per fish
27 fish
d. The average weights of fish in each of the three
samples are similar, so how determine the av-
erage weight of all fish together for the three
samples.

Number of Fish ~ Total Weight (lbs.)

Sample Number

1 25 18.625
2 30 21.19
3 27 18.5
Totals 82 fish 58.315 Ibs.
Average fish weight =
Total pounds 58.315 Ibs.
— — — — =071 Ibs
Total number 82 fish

e. To estimate the standing crop of fish in the
pond, do the following:

Total Fish Weight =
Average Weight X
of Fish

Number of Fish in Pond

Total = 0.71 Ibs./fish X (fish stocked - fish lost or

Fish harvested)

Weight .
= 0.71 Ibs./fish x (67,500

fish - 1,350 fish)
= 0.71 Ibs./fish X 66,150 fish
Total Fish Weight = 46,966 Ibs.
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Weights from Feed Records

You can also estimate the pounds or weight of fish
in a pond by knowing the amount of feed you have
fed fish. You also need to know the initial weight of
fish and have a good idea of what the feed conver-
sion ratio is for your fish at the time of standing crop
estimation.

The basis for the estimation is using the formula
below. The following example illustrates how the
method is used.

Weight Gain of Fish

Example 2. A pond was stocked with 30,000 fish
that weighed 70 Ibs. per 1,000 fish.
During a period of time, the fish were
fed 2,500 Ibs. of feed and no losses
were observed. What is the estimated
total weight of fish in the pond? As-
sume that the feed conversion ratio
was 1.7.

a. Determine the initial weight of fish in the pond
or the weight since the last sampling:

30,000 fish
1,000 fish

|

x 701bs. = 2,100 Ibs. initial weight

b. Use the feed conversion ratio formula and your
values:

. ) Pounds Feed Fed
Feed Conversion Ratio=— — — — — — — —
Weight Gain of Fish

2,500 Ibs. feed
W (Estimated weight gain)

To make the calculation easier, use the follow-

ing steps:
. 1.7 2,500 Ibs.
1. Divide 1.7 by 1:
1 W(?)
2. Cross multiply the numbers across the
= sign:
1.7 2,500lbs.

1 becomes 1.7 X W = 1 X 2,500 lbs.




3. Divide each side of = sign by 1.7:

1.7 x W 2,500 Ibs.
1.7 1.7
c. Estimate the total weight of fish in the pond:

Total Weight = Initial Weight + Weight
Gained

Total Weight == 2,100 Ibs. + 1,470 Ibs.

Total Weight = 3,570 Ibs.

By making this calculation each week or two, you
can estimate the new fish weight gain in the pond
and adjust your feeding allowance to keep up with
the growth of fish. This way you are not grossly un-
derfeeding your fish and slowing their rate of
growth.

What would have been the results of Example 2 if
you used different values 