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Abstract
Background and Objective: Plant proteins have been reported to be useful in poultry nutrition in this era of sincere efforts of reducing
cost of production. This study was conducted to investigate how far fish meal (FM) can be replaced with duckweed meal (DWM) in broilers
diets at starter (0-4 weeks) and finisher (4-8 weeks) phases. Materials and Methods: One hundred and fifty days old unsexed Anak strain
of broiler chicks were randomly allotted into (5) dietary treatment groups (T1-T5) with DWM replacing FM at 0, 25, 50, 75 and 100%,
respectively in a completely randomized design. Each dietary group was replicated thrice with ten birds. Performance characteristics of
the birds were studied over 8 weeks. Blood samples were collected at 28th and 56th day of the experiment for haematology and serum
metabolites analyses. Relative weights of the internal organs were determined at the end of the feeding trial. All data generated were
subjected to analysis of variance statistically. Results: Daily feed intake, weekly body weight and total body weight gain were not
significantly (p>0.05) improved by the dietary treatments and also feed conversion ratio and feed conversion efficiency at starter and
finisher phases with the best results from birds on control diet and least from T5 were not significant. Haematological and serum
parameters measured were not significantly (p>0.05) improved by the treatments at both phases, so also the relative weights of the
internal organs. However, birds on T2 compared favourably with the control group at both phases in all parameters measured. Birds on
T5 had the highest rate of mortality at both phases. Conclusion: The DWM can be used to replace FM up to 25% at starter phase and 50%
at finisher phase beyond which the birds may be negatively affected.
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INTRODUCTION

Poultry as domesticated birds kept by humans is the
second most widely eaten meat in the world accounting for
about 30% of meat production after the pork1. Apart from
supplying meat, poultry is an excellent source of eggs and
feather and the industry has grown tremendously in Nigeria
especially with a lot of development in areas of eggs and meat
production, hatchery, equipment fabrication, feed, drugs and
vaccines production2. Generally, birds are cheap sources of
animal protein for many Nigerians and at the same time
sources of livelihood as it was reported by Okonkwo and
Akiubuo3, which about 10% of the Nigerian population is
involved in poultry production particularly at subsistence level.
However, the industry is being challenged by very high cost of
production especially feed cost4 and this unprecedented
increase in the cost of conventional feed ingredients used in
formulating feed has necessitated intensive investigations into
the use of agricultural and agro-based industrial by-products5. 

Broiler is the most common meat type chickens with fast
generation of income because of their faster rate of growth
over short period of 42-49 days6. However, they depend on
high quality feed in terms of energy and protein. Madubuike
and Ekenyem7 recommended 23% crude protein (CP) and
2800 kcal kgG1 metabolizable energy (ME) in the diet of
broilers  at  starter   phase   and   CP   of   21%   and   ME  of
2700 kcal kgG1 for broiler finishers in the tropical environment.
However, the energy and protein densities of the broiler diets
at both phases may vary with the production target of the
farmer but the ME may range from 2600-3200 kcal kgG1 and
CP, 20-24%8. These nutritional requirements demand for
energy- rich ingredients such as maize, sorghum and edible oil
and protein-rich ingredients such as soybean meal, groundnut
meal and fish meal which are relatively expensive and
seasonal in availability. Furthermore, the protein-rich
ingredients of broiler feeds are critical and attempt to get
cheaper substitutes for them will be highly profitable. Fish
meal is an excellent source of animal protein for poultry
because it contains adequate quantities of all the essential
amino acids required by chickens and an excellent source of
lysine and methionine.  Its  crude  protein  value  ranged from
65-72% and thus considered to be of high nutritional
importance for the birds9. As good as fish meal is for broiler
production, it is relatively expensive. In Nigeria, imported fish
meal is currently being sold at N1350 ($4.00) kgG1 and this is
making the feed cost to be very high thereby limiting the
income of the poultry farmers. 
Many  attempts  have  been  made  to  substitute  fish

meal  with  other  locally  available   and   cheaper  protein-rich

ingredients from both animal and plant sources in the diets of
broiler and egg-type chickens in low and middle-income
countries. Maggot meal, meat meal and feather meal have
been identified to be good substitutes for fish meal10 while a
lot of researches have been done to incorporate leaf protein
concentrate (LPC) into poultry nutrition11-14. LPC are purely
amino acids derived from plant cells and they are very
nutritious probably because of the high protein content,
higher content of unsaturated fats, carotenes, xanthophylls,
starch and minerals such as iron, calcium and phosphorus and
therefore, will be very good in the nutrition of ruminant and
non-ruminant animals including aquatic animals15. LPC from
plants such as Telfairia occidentalis (fluted pumpkins),
Moringa oleifera have been reported to be of nutritional
advantages to the chickens16,17. Fasuyi and Nonyerem18

reported that leaves of T. occidentalis  have high crude protein
(21-37%)   while    Alabi    et    al.19    reported   that   LPC  from
T. occidentalis  when administered to broiler finishers orally
improved the feed intake, body weight gain and feed
efficiency of the chickens best at inclusion level of 15%.
Olugbemi et al.20 submitted that Moringa oleifera leaf meal
can be included in cassava chip based diets for broiler
chickens upto 10% of  the  total diet without any negative
effect on the carcass quality and internal organ weights and
eventually   reduced    the   abdominal   fat   deposition.
Kakengi et al.21 reported that Moringa  leaf meal diets were
highly preferred by chickens because of its palatability.
Furthermore, Foluke and Olufemi22 reported that wheat bran
can be replaced with cassava peel meals fortified with
Moringa  leaf meal up to 75% without adverse effect on the
performance characteristics and blood profile of broilers both
at starter and finisher phases. Alalade and Iyayi23 had earlier
reported that there was a significant improvement in the yolk
pigmentation of eggs from layers fed with xantophylls of
Spirulina.
Recently, incorporation of LPC from aquatic weeds is

attracting interests in animal nutrition. The use of LPC either
from aquatic or terrestrial plants in the diets of chickens is
getting popular because they are readily available in
abundance and at relatively reduced price24. Ferentinos et al.25

reported that duckweed can be easily cultivated and that the
yield can be as high as 50 metric tons per hectare in a year.
Aquatic weeds are commonly found in riverine areas and

include duckweed (Lemnaceae), Azolla  pinnata, Hydrodictyon
reticulatum, Ceratophyllum demersum, Eleocharis
ochrostahys, Potamogeton gramineous, Elodea trifoliate and
Muyriophyllum spicatum26. El-Sayed27, reported that the crude
protein of aquatic weeds vary with species. Ipomea aquatic
Forsk   had    the    highest    protein   content   of   29.4%  while
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Eleocharis dulcis  had the lowest value of 4.3%. However, there
may be need for phytase supplementation to make phytic
acid-bound minerals available, to reduce the effect of
antinutritional factors to protect amino acids from
degradation28. Duckweed is among the aquatic weeds that are
available abundantly in humid tropics and specifically in
South-West and South-South regions of Nigeria.
The objective of this research was to investigate the

extent to which duckweed meal (DWM) can be utilized by
broiler chickens both at starter and finisher phases as a
replacement for fish meal (FM).

MATERIALS AND METHODS

The experiment was carried out at the poultry unit of the
Teaching  and  Research  farm  of  Bowen  University,  Iwo,
Osun-State, Nigeria. A total number of 150 unsexed Anakstrain
of day old broiler to chicks was purchased from a reputable
hatchery farm and used for this experiment. The chicks were
randomly  allotted  into  5    dietary   treatments   each   with
30 chicks and replicated thrice in a completely randomized
design. In the experimental feed, DWM was used to replace
FM on weight basis but the diets were formulated to be
isocaloric and isonitrogenous and the substitution levels were 
0% (control),  25,  50, 75  and  100%  constituting  treatments
1-5 (T1-T5) respectively. Fresh duckweeds were initially
harvested and identified at the herbarium section of the
Department of Botany of the University before they were
cleaned and oven-dried at 60EC for 6 h and later grinded to
become DWM. Proximate analysis was later carried out on the
resulting DWM with the procedure of AOAC29. The diets were
given to the experimental birds ad libitum and so also water
while other management practices such as medication and
vaccination    were     carried    out.    The   experiment  lasted
8 weeks (56 days) comprising of starter phase (0-4 weeks) and
finisher phase (4-8 weeks). Data were collected in respect of
daily feed intake (DFI), weekly body weight (WBW), weekly
body  weight  gain  (WBWG),  while  feed  conversion  ratio
(FCR)   and   efficiency   of   feed   utilization   (EFU)  were
calculated as follow:

Total feed consumed
FCR = 

Total weight gain

1
EFU =

FCR

Blood  samples  were  taken  at   the   end   of   4th   and
8th weeks of  age  for  haematology  and  serum  biochemistry.

Samples were carefully taken from the brachial vein of the
wing web of each bird in all the replicates. For haematology,
about 5 mL of blood sample was taken into bottles containing
anticoagulant (EDTA: Ethylenediaminetetraaceticacid) while
those taken for serum analyses were allowed to clot inside the
bottle prior to use. Haematological parameters studied were
packed cell volume (PCV), haemoglobin concentration (Hb),
red blood cell (RBC) counts, white blood cell (WBC) counts as
described by Lewis et al.30 while blood indices such as mean
cell volume (MCV) , mean corpuscular haemoglobin (MCH)
and mean corpuscular haemoglobin concentration (MCHC)
were calculated as stated below:

PCV
MCV =

RBC

Hb
MCH = 10

RBC


Hb
MCHC = 100

PCV


Moreover, serum metabolites determined were total
protein   (TP)    using   hand   refractometer,   albumin    (Alb)
by   Bromocresol   green   method   earlier   described  by
Schalm et al.31. Others were serum glucose, cholesterol, urea,
creatinine, bilirubin and calcium. Enzymes of the serum such
as aspartate transaminase (AST), acid phosphatase (ACP) and
alkaline phosphatase (ALP) were also determined with the
enzymatic methods as described by MVM32.

At the end of the 8th week of the experiment, 15 chickens
were sacrificed for the measurement of the internal organ
weights. One bird from each replicate group was randomly
selected for this. They were weighed, stunned electrically,
bled, defeathered and eviscerated and organs such as the
gizzard, heart, spleen, liver, intestine, proventriculus and
abdominal fat were weighed and expressed as the percentage
of the live weight.

Statistical analysis: All data generated were subjected to a
one-way analysis of variance (ANOVA) using the statistical
analysis software33 and different means was separated using
the Duncan’s option of the same software (p<0.05).

RESULTS AND DISCUSSION

The  result of  the  proximate  composition  of  the
Duckweed meal in Table 1 clearly depicts DWM as a potential
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protein source comparable with other conventional protein
sources especially of plant origins34,35. The result therefore,
reveals the potential of this aquatic weed for livestock feeding.
Table 2 shows the gross composition of the experimental

diets and the resulting calculated values of metabolizable
energy (ME) and crude protein (CP). All diets were formulated
to be isocaloric and isonitrogenous to annul intake bias with
the ME ranging from 2942.60-2992.80 kcal kgG1 while the CP
ranged from 21.08-21.83%.
Table 3 shows the performance characteristics of broilers

at starter phase in response to the dietary treatments. The
initial body weights (IBW) at day old were the same which may
be attributed to the fact that the chicks tend to have uniform
weight  at  hatch  as  a  factor  of the uniformity of the egg set.

Table 1: Proximate composition of duckweed meal 
Composition (g/100 g) Duckweed meal
Moisture content 7.40
Ether extract 5.60
Ash content 1.04
Crude fibre 1.24
Crude protein 14.96
Metabolizable energy (kcal kgG1) 1326.40

 However, the final body weight (FBW), total body weight gain
(TBWG) and daily feed intake (DFI) were significantly (p<0.05)
affected by the treatments.
The values of the parameters followed the same trend

with birds on control group having the highest and the least
from birds on T5 (100% DWM). The FBW, TBWG and DFI were
decreasing as the level of substitution of FM with DWM got
increased although for FBW and TBWG, birds on T1 and T2 had
similar results. The trend of the DFI might be linked with the
poor aroma and palatability of DWM when compared to that
of FM while FBW and TBWG are DFI dependents. Results of the
feed conversion ratio (FCR) and Feed conversion efficiency
(FCE) revealed that the birds on control group had the best
FCR and FCE implying that with DWM inclusion, broilers will
eat more feed to gain a unit of life body weight and that as the
level of inclusion increased, the feed were poorly utilized. The
mortality rate showed that birds on T5 died more than others
and that the rate increased with the level of DWM inclusion
and  this  rate  may  be  linked  to  the   presence   of  some
anti-nutritional factors in DWM.
Table  4  shows  the  effect  of  replacing  FM  with  DWM

in  diets  of  broiler  chickens  at  finisher   phase.   Birds   on  T2

Table 2: Gross composition of the experimental diets
Treatments (%)
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Ingredients T1 T2 T3 T4 T5
Maize 65.00 65.00 65.00 66.00 67.00
Wheat offal 2.00 2.00 1.00 1.00 0.50
Palm kernel cake 2.00 2.00 1.50 0.75 0.50
Soya bean meal 16.50 17.50 18.50 18.50 18.50
Fish meal 10.00 7.50 5.00 2.50 -
Duck weed meal - 2.50 5.00 7.50 10.00
Oyster shell 1.00 1.00 1.00 1.00 1.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Salt 2.50 2.50 2.50 2.50 2.50
*Broiler premix 2.50 2.50 2.50 2.50 2.50
Lysine 0.05 0.05 0.05 0.05 0.05
Methionine 0.05 0.05 0.05 0.05 0.05
Calculated value ME (kcal kgG1) 2992.80 2962.75 2952.70 2942.60 2932.60
CP (%) 21.83 21.42 21.21 21.08 20.98
*Premix to provide the following per kg of feed, Vitamin A: 700 iu, Vitamin D3: 1400 mg, Vitamin E: 11 mg, Vitamin K: 2 mg, Riboflavin: 15 mg, Nicotinic acid: 10 mg,
Pantothenic acid: 7 mg, Cobalamin: 0.08 mg, Choline chloride: 900 mg, Folic acid: 1.8 mg, Biotin: 1.5 mg, Iron: 25 mg, Manganese: 90 mg, Copper: 2 mg, Zinc: 50 mg,
Cobalt: 1.20 mg, Selenium: 0.1 mg

Table 3: Effect of replacing fish meal (FM) with duckweed weed meal (DWM) on performance characteristics of broiler chicken at starter phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Initial body weight (kg) 0.04 0.04 0.04 0.04 0.04 0.001
AFBW (kg)  0.55a 0.55b 0.45c 0.42d 0.36e 0.01
TBWG (kg) 0.51a 0.51a 0.41b 0.38c 0.32d 0.01
ADFI (kg) 32.50a 33.09b  35.35c  35.33c  32.55d 0.03
FCR  1.78 1.82 2.41 2.60 2.85
FCE  0.56 0.46 0.42 0.39 0.35
Mortality (%)  0.00  2.50 2.50 5.00  10.00
a-dMeans along the same row with different super script are significantly different (p<0.05)
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Table 4: Effect of replacing fish meal (FM) with duckweed weed meal (DWM) on performance characteristics of broiler chicken at finisher phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
IBW (kg) 0.55a 0.55a 0.45b 0.42c 0.36d 0.01
AFBW (Kg)  2.25a 2.25a 2.20b 1.81c 1.78d 0.05
TBWG (Kg)  1.70a 1.70a 1.75b 1.39c 1.38d 0.05
ADFI (g)  164.27b 165.15b 171.85a 150.55c 148.60d 2.00
FCR 2.71 2.72 2.75 3.03 3.02
FCE  0.49 0.48 0.36 0.38 0.36
Mortality (%) 0.00 0.00 0.00 1.50 2.50
a-dMeans along the same row with different superscript are significantly different (p<0.05)

Table 5: Effect of replacing fish meal (FM) with duckweed weed meal (DWM) on hematological parameters of broiler chicken at starter phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Packed cell volume (%) 28.45a 26.15b 25.23c  20.10d 17.87e 2.00
Heamoglobin (g dLG1) 9.85a 9.77a 7.42b  6.85c 4.96d 0.50
Red Blood cell (10×µL) 1.36a 1.28b 1.26b  1.15c 1.08d 0.05
WBC (10×µL) 1850.00e  1985.00d 2088.00c  2142.00b 2200.00a 15.00 
MCV (fl) 20.92 20.43 20.02  17.48 16.54
MCH (pg) 72.43 76.33 58.89  59.56 45.93
MCHC (%) 3.46 3.74 2.94  3.41 2.76
a-dMeans along the same row with different superscript are significantly different (p<0.05) 

Table 6: Effect of replacing fish meal (FM) with duckweed weed meal (DWM) on hematological parameters of broiler chicken at finisher phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Packed cell volume (%) 30.05a  27.52b 25.58c 22.15d 19.86e 2.50
Heamoglobin (g dLG1) 10.05a 9.65a 8.50b  8.06c 6.45d 1.00
Red Blood cell (10×µL) 1.45a 1.37b 1.34b  1.20c 1.10d 0.08
WBC (10×µL) 1800.00e  1990.00d  2100.00c  2160.00b 2275.00a 20.00
MCV (fl) 20.72 20.08 19.09  18.46 18.06
MCH (pg) 69.31 70.44 63.43  67.17 58.64
MCHC (%) 3.34 3.51 3.32 3.64 3.25
a-dMeans along the same row with different superscript are significantly different (p<0.05) 

compared favourably well in terms of FBW, TBWG, FCR and
EFU although with slight increase in their DFI. There are strong
indications for the presence of growth stimulating factor in
(DWM) which may be traced to its well -balanced amino acid
profile36. The result corrobates previous works of Liebert and
Portz37, that the plant protein are better for the growth and
production of broilers. Feed intake result agreed with previous
works carried out on high fibre diets38-40 that the presence of
high fiber level in diets can cause intestinal irritation, lower
digestibility and overall decreased nutrient utilization. The FCR
and EFU which are important feed quality indices revealed
that birds on T2 (25%) and T3 (50%) were found comparable
with control diet T1. This trend is in agreement with the earlier
report of Islam et al.41. However, the increase in mortality rate
of birds from T4 and T5 at finisher phase as well could be due
to anti-nutritional factors present in DWM.
Table 5 shows the haematological parameters of broiler

starters in response to the dietary treatments. The packed cell
volume   (PCV),  haemoglobin  concentration  (Hb),  red  blood
cell  counts  (RBC)  and  white  blood  cell  counts  (WBC)  were

significantly (p<0.05) affected by the treatments. Early studies
by Oladele42 and Ademola et al.43 showed that blood variables
most commonly affected by dietary treatments include RBC,
PCV, WBC and Hb. The value of the PCV decreases from T1-T5,
although values observed fell within the range of 25.9-45.2%
as earlier reported for healthy chicken44 except for T4 and T5
with values less than average 25% which may indicate
anaemic condition. 
The Hb and RBC values observed for T1- T3 fell within the

range of values for normal chicken (7.5-13.5 g dLG1)44. The
values of MCV, MCHC fell within the range of values for normal
chicken44 and comparable to report of chicks fed soyabean in
place of fish meal44. The significant increase in values of WBC
from T1-T5 which is an indication of increase in antibodies
production may be due to presence of anti-nutritional factors
in DWM and the toxicity got increased with increase in
supplementation with DWM.
Table 6 shows the effect of DWM on haematological

parameters of broiler chickens at finisher phase. The value of
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Table 7: Effect of replacing fish meal (FM) with duckweed meal (DWM) on serum metabolites of broiler chickens at starter phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Total protein (TP) (g dLG1) 5.24d 5.50c 5.52c 5.80b 6.01a 0.15
Albumin (g dLG1) 1.82a 1.96cd 2.01c 2.24b 2.40 0.10
Globulin (g dLG1) 3.42c 3.54b 3.51b 3.56b 3.61a 0.05
Alb/globulin ratio 0.53 0.55 0.57 0.63 0.66
Creatinine (Mg dLG1) 1.84e 1.95d 2.18c 2.26b 2.40a 0.07
Bilirubin 0.84d 0.92c 0.93c 1.04b 1.15a 0.05
Urea 2.80bc 2.94b 2.95b 2.98b 3.12a 0.06
AST (IU LG1) 10.01d 10.24c 10.45b 110.56b 10.92a 0.20
ACP (IU LG1) 4.02d 4.18c 4.19c 4.64b 4.86a 0.10
ALP (IU LG1) 44.12d 46.04c 46.05c 48.15b 49.74a 1.00
Cholesterol (mg dG1) 155.40 155.80 156.20 155.80 155.70 3.50
a-dMeans along the same row with different superscript are significantly different (p < 0.05) 

Table 8: Effect of replacing fish meal (FM) with duckweed meal (DWM) on serum metabolites of broiler chickens at finisher phase
Treatments
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Total protein (TP) (g dLG1) 6.05d  6.62c 6.85c  7.21b 7.50a  0.85
Albumin (g dLG1) 2.05d  2.10c 2.12c  2.18b 2.25a  0.25
Globulin (g dLG1) 4.00d  4.52c 4.63c  5.03b 5.25a  0.30
Alb/globulin ratio 0.51  0.46 0.46  5.03 5.25 
Creatinine (Mg dLG1) 1.72e  1.85d 2.15c  2.23b 2.50a 0.50
Bilirubin 0.90d  0.95c  0.94c  1.10b  1.50a  0.06
Urea 2.70d  2.85c  2.87c  3.15b  3.23a  0.09
AST (IU LG1) 9.85c  9.82c  9.84c  10.50b 10.75a  0.80
ACP (IU LG1) 4.05d  4.11c  4.12c  4.75b  4.90a  0.50
ALP (IU LG1) 40.05d  44.22c  44.40c 46.55b  47.24a  1.00
Cholesterol (mg dG1)  130.45  130.68 131.42 130.40 130.00 2.50
a-dMeans along the same row with different superscript are significantly different (p< 0.05) 

the  parameters  followed  the  same  trend  across  the
treatment  groups  as  reported  for  the  birds  as  starter
phase.
Furthermore, the result of the influence of DWM on the

serum metabolites of broiler chickens at starter phase is as
shown in Table 7. All parameters investigated except serum
cholesterol were significantly (p<0.05) affected by the dietary
treatments. Metabolites such as total protein (TP), albumin
(Alb), globulin (Glb), creatinine, bilirubin, urea and serum
enzymes such as aspartate transaminase (AST), acid
phosphatase (ACP) and alkaline phosphatase (ALP) got
increased with increase in DWM level of the diets. TP, Alb, Glb
are indirect indices for measuring the nutritional protein
adequacy42. Values are higher in experimental birds on (AW)
supplementation to that of control but are still within the
range recorded for normal chicken by Thrall et al.44.
Albumin/globulin ratios were not significantly affected by the
treatments. Creatinine and urea are parameters used to
measure the function of kidney44. The values of both
significantly increased from T1-T5 (p<0.05) along the
treatments,  but  are  still  within  the  range  recorded  by
Thrall et al.44 for normal chickens.

Though values increased with the rate of
supplementation which could be due to increase in level of
some anti-nutritional factors present in DWM. AST and ALT
which are enzymes used to test liver function followed the
same trends, increases with supplementation of DWM, which
can be attributed to same reason aforementioned indicating
hepatic and renal cell degeneration22. The significance
increase in value of ALP with increase in supplementation
suggests caution on the quantity of DWM that should be fed
to   broilers.   The    value    of    cholesterol   was   not
significantly  (p>0.05)  affected  by  the  treatments  which
gave a good indication that birds are not suffering from
hypercholesterolemia  or   hypercholesterolemia   as   values
are  within  the  range  for  normal  chicken  as  recorded  by
Thrall et al.44. 

Table 8 shows the effect of DWM on the serum
metabolites of broiler chickens at finisher phase. 
The results revealed that the parameters followed the

same trend as in the starter phase.
The effect of DWM on the relative weight of the internal

organs of broiler chickens at the end of the dietary trials is
shown in Table 9.
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Table 9: Effect of replacing fish meal (FM) with duckweed meal (DWM) on the relative weight of some internal organs of broiler chickens
Treatments
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters T1 T2 T3 T4 T5 SEM
Gizzard 3.45e 3.50d 3.70c 3.85ab 3.90a 0.05
Heart 0.41 0.42d 0.46c 0.54b 0.56a 0.02
Spleen 0.10 0.15c 0.18b 0.19a 0.19a 0.09
Liver 1.95e 2.10d 2.18c 2.23b 2.55a 0.05
Abdominal fat 0.05 0.04 0.04 0.03 0.00 0.001
Intestine 8.50c 7.48e 7.50d 8.65ab 8.68a 1.00
Proventriculus  0.66 0.60 0.60 0.62  0.63 0.001
a-dMeans along the same row with different superscript are significantly different (p< 0.05)

The weight of the individual organ was expressed as the
percentage of the live weight of the respective chicken before
dressing. Internal organs such as the gizzard, heart, spleen,
liver and the intestine were significantly (p<0.05) affected by
the dietary treatments. For gizzard, the values increased
progressively from T1 (3.45)-T5 (3.90). The percentage weight
of heart and spleen of birds were also significantly (p<0.05)
affected .In both parameters, the values increased
progressively. Proventriculus shows no significant (p>0.05)
difference for all the treatment, while the percentage
intestinal weight was significantly (p<0.05) affected in all the
treatments. All significant increase in the values of internal
organs from in all the dietary treatment groups may be due to
presence of some anti-nutritional factors in DWM. These
results are in agreement the findings of Eruvbetine and
Oguntona45 that when cassava leaf meal was fed to broilers, an
increase in organ weight was noticed due to hydro cyanide
(HCN) an anti-nutritional factor present in cassava. The value
of percentage abdominal fat across the treatment groups
suggest that the DWM inclusions did not allow fat build up by
the birds but rather all nutrients are been converted to lean
meat, as the values decreases from T1 (control) to T5 (100%
DWM).

CONCLUSION

DWM can be used to replace FM in the diets of broilers at
starter and finisher phases. However, the inclusion must not
exceed 25% at starter phase and 50% at finisher phase. Also,
more works must be done to identify the anti-nutritional
factors present in DWM and their pathological effects on
chickens so as to design ways to detoxify these factors.

SIGNIFICANCE STATEMENTS

This study discovers the possible use of using duckweed
meal to replace fish meal in the diets of broiler starter and
finisher  chickens.   This   study   will   help   the   researchers  to

uncover important area of alternative feed ingredients for
effective and least cost broiler diet formulations that many
researchers were not able to investigate. Thus a new theory on
the use of duckweed meal and other aquatic weeds may be
arrived.
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