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Catfish fingerling feeds are more expensive than food 
fish feeds because of higher protein levels and more 
expensive ingredients, such as fish meal and other ani-
mal protein sources. Prices of commercial 35% protein 
fingerling feeds have been in the range of $600−700 per 
ton in the past few years. Reducing feed cost without 
negatively affecting fish growth would increase eco-
nomic returns for fingerling producers.  

In 2015, the Mississippi Agricultural and Forestry 
Experiment Station 
conducted a feed-
ing trial to evaluate 
diets containing 
35% or 32% pro-
tein with 7.5% fish 
meal or pork meat, 
bone, and blood 
meal (PMBB) 
for pond-raised 
hybrid catfish 
fingerlings. In the 
past few years, fish 
meal typically cost 
$1,300−1,400 per 
ton, while PMBB 
cost about $700-

800 per ton. Using PMBB to replace fish meal would 
have considerable savings on feed cost. Results from 
the trial show the 32% protein diet with PMBB can 
provide the same fish growth and yield as the 35% 
protein diet with fish meal. 

As a continuation of this work, we looked at addi-
tional diets in 2016. The control diet (35% protein 
with fish meal) was the same as in the 2015 study. 
Other diets included 32% all-plant protein diet, 28% 

all-plant protein 
diet, and 28% 
protein diet with 
PMBB.     

Three weeks 
before stock-
ing, ponds were 
fertilized with 
urea according 
to recommended 
dose and schedule 
to ensure there 
were enough nat-
ural foods. Small 
hybrid catfish 
fingerlings (6.3 
pounds per 1,000 
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“Research has shown 
protein levels can 
be reduced to 32% 
and fish meal can 
be replaced with 
pork meat, bone, and 
blood meal in diets 
for hybrid catfish 
fingerling production 
without affecting fish 
growth.”
Menghe Li

a q u a c u l t u r e

Figure 1. Total ammonia concentrations in pond water. 

6/
09

/1
6

6/
16

/1
6

6/
23

/1
6

6/
30

/1
6

7/
07

/1
6

7/
14

/1
6

7/
21

/1
6

7/
26

/1
6

8/
4/

16
8/

11
/1

6
8/

18
/1

6
8/

25
/1

6
9/

1/
16

9/
06

/1
6

9/
15

/1
6

9/
22

/1
6

7

6

5

4

3

2

1

0

Diet 1 - 35% protein w/fish meal

Diet 4 - 28% protein w/ PMBB

Diet 2 - 32% all-plant protein
Diet 3 - 28% all-plant protein

To
ta

l A
m

m
on

ia
 (m

g/
L 

-N
)



2016 Annual Report  61      

 Dietary Animal Total Gross Final Feed
 protein protein feed fed yield weight1 conversion Survival1

 (%) (%) (pounds/acre) (pounds/acre) (pounds/1,000) ratio (%)
 35 Fish meal 16,933 13,743 240 1.27 c 82.1
 32 None 17,681 13,464 234 1.36 a 82.3
 28 None 17,071 13,328 221 1.32 ab 86.4
 28 PMBB2 17,338 13,701 231 1.31 bc 85.0
1Estimated based on sample weight of 1,000 fish per pond
2Pork meat, bone, and blood meal

Table 1. Production data of hybrid catfish fingerlings fed experimental diets.

or 2.9 inches) were stocked in twenty 0.1-acre ponds 
at approximately 70,000 fish per acre. Fish were fed 
once a day to about satiation from late June to early 
October.   

At the end of study, there were no statistical dif-
ferences in total amount of feed fed, gross yield, final 
weight per fish, or survival in fish fed various diets. 
However, fish fed all-plant diets had significantly 
higher feed conversion than fish fed the control diet. 
This may be in part because all-plant protein diets 
have lower fat. Fish meal has about 9-10% fat, which 
is higher than all other ingredients used. Fat has more 
than double the energy than protein and carbohy-
drates and is more digestible which may lead to better 
feed conversion. In addition, fish meal has better 
protein quality.      

As fish grew larger and more feed was fed, am-

monia levels in the pond water increased (Figure 1). 
Ponds receiving the 35% protein diet had significant-
ly higher ammonia than fish fed 28% protein diets. 
This is mainly because of higher protein/nitrogen 
load in ponds receiving the higher protein diet.  

At the time of feed purchase (June 2016), the 
control diet (35% protein with fish meal) cost $613 
per ton, while the 32% and 28% all-plant protein 
and the 28% protein pork meal diet cost $87, $112, 
and $102 per ton less than the control, respectively. 
Assuming hybrid catfish producers feed about seven 
tons of feed per acre in a growing season, there would 
be $346, $644, and $602 per acre annual savings 
using these low protein diets, respectively, after taking 
account for increased feed conversion. Actual cost 
savings of using low protein and all-plant protein 
diets will depend on feed prices and feeding rate.


