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Condition Factor for Salmonid Aquaculture

INTRODUCTION
Condition factor (K) is an easy, fast and non-invasive
assessment tool that can be used in aquaculture to

help determine whether fish are properly nourished.

Based on the length-weight relationship of a
fish, condition factor is expressed as a numerical
value (K).

K is a proxy for food fat and body reserves of a fish:

¢ Higher K values indicate greater fat and body
reserves and a more rotund or round fish.

e Lower K values indicate less fat and body reserves
and a more slender or elongated fish, as length is
increasing faster than weight.

K is typically greater than 1.0 in healthy salmonids
but can vary by:

® species
e strain

¢ life stage
® season

IMPORTANCE OF CONDITION FACTOR (K)
Condition factor is a welfare indicator that can help
producers optimize feed management and the
nourishment (i.e., energy state) of fish. It can help
identify welfare issues related to body mass such
as emaciated fish and may be used to determine
whether fish are able to withstand stressful events
such as transportation or fasting.
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Sampling fish for condition factor can be a good
time to perform broader fish health assessments to
identify and score concerns (e.g., lesions, injuries,
fin wear, disease, deformities, etc.) and whether

or not disease interventions or culling of welfare-
challenged fish is appropriate.

CALCULATING CONDITION FACTOR (K)
Condition factor can be calculated using the
following formula:

W (g)

Condition Factor (K) = ———— x 100
L? (cm)

Where “W” is the live weight of the fish in grams (g),
and “L” is the fork length of the fish in centimetres
(cm). Fork length refers to the length measured from
the snout to the fork of the caudal fin (Figure 1).

Table 1 shows the condition factor guidelines for
salmonid species.
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Condition Factor Example Calculations

_ WeII-C_onitioned

Weight = 1,265 grams
Fork length =45 cm

w
Condition Factor (K) = i x 100
L2 (cm)
1
o 2280 x 100 =1.39
453

K value of 1.39, indicating positive performance
and a well-conditioned fish.

Spinal Deformity

]

K=1.22

K value of 1.22 is within a healthy range.
However, curvature of the spine decreases the
fork length of the fish and thus increases the K
value, skewing the true condition factor of the
fish. This is a welfare issue, and these fish should
be culled.

Poor Conditioned

Weight = 279 grams
Fork length = 30.6 cm

w
Condition Factor (K) = & x 100
L* (ecm)
= i x 100 = 0.97
30.6*

K value of 0.97, indicating a poor condition
factor and a potentially emaciated state.

Vertebral Deformity

K=1.89

K value of 1.89 indicates possible malformation.
Here, the shortened tail and caudal peduncle
decreases the fork length measurement,
exaggerating the K value. This is a welfare issue,
and these fish should be culled.

Table 1. Condition Factor Guidelines for Salmonid Species

Emaciated Poor Condition

Fair Condition

Positive Performance | Possible deformity

K value <0.9 0.9-1.0

1.0-1.1 >1.1 >1.6




MEASURING CONDITION FACTOR (K)
Condition factor assessments are typically
performed on adult or sub-adult fish where growth
distribution has stabilized.

Condition factor measurements are especially
important during or shortly after higher-risk events
such as fasting, transfers and feeding regimen
changes where fish are more susceptible to
decreased growth performance.

Being handled and removed from water is very
stressful for fish. Sampling for condition factor
during routine farm management activities in
which fish are already being handled can reduce
overall stress.

Condition factor should not be measured:

¢ immediately after feeding, as the K value
increases with stomach fullness.

¢ during the spawning season. Fish nearing sexual
maturity will tend to have a higher K value than
fish at the end of the spawning season.

¢ when spinal deformities are present
(e.g., scoliosis) as they can skew K values.

CONSIDERATIONS FOR CONDITION FACTOR
Considerations to make when assessing the
condition factor of salmonids include:

¢ Condition factor varies by season. K value typically
decreases during the cold months of winter and
early spring and increases during warmer months
in summer and early fall.

¢ There will always be a certain degree of size
variation within a population. When greater
than 2% of the population have a condition
factor less than 0.9, this represents a serious
welfare concern.

¢ Keeping historical records of condition factor will
help producers and veterinarians identify welfare
issues, as well as provide useful information in the
event of an animal health emergency.
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