
 

 

 

  International Journal of Farming and Allied Sciences 
Available online at www.ijfas.com 

©2014 IJFAS Journal-2014-3-8/876-883/ 31 August, 2014 

ISSN 2322-4134 ©2014 IJFAS 

 

PERFORMANCE AND NUTRIENT UTILIZATION OF 
BROILER CHICKENS FED WATER LEAF MEAL 

SUPPLEMENT 
 

Friday C. Nworgu1, Philip C. N. Alikwe2, Gabriel N. Egbunike3 and Elijah I. Ohimain4* 

 
1. Federal College of Animal Health and Production Technology, Institute of Agricultural Research and 

Training, ObafemiAwolowo University, Moor Plantation, P.M.B 5029 Ibadan, Nigeria 
2. Biochemistry/Biptechnology Research Unit, Animal Science Dept, Niger Delta University, Wilberforce 

Island, Bayelsa State, Nigeria. 
3. Animal Science Dept University of Ibadan, Ibadan, Nigeria 

4. Agricultural and Veterinary Microbiology Research Unit, Department of Biological Sciences, Niger Delta 
University, Wilberforce Island, Bayelsa State, Nigeria 

 
           Corresponding author: Elijah I. Ohimain 

 
ABSTRACT: Freshly matured leaves of water leaf (Talinum triangulare) plant were harvested sun dried 
to moisture content of 12%,  milled and incorporated into the experimental diets, which contained 0,3, 6, 
9 and 12% water leaf meal (WLM) for treatments A, B, C,  D and E, respectively for broiler chickens. 
Treatment A served as control. Water and feed were served ad-libitum. Necessary sanitation and the 
required drug administration and vaccination were carried out as at when due. The research work was 
carried out to determine the effect of WLM supplement on the performance and nutrient utilization of broiler 
chicken. The duration of the experiment was 8 weeks (4 weeks for broiler starter (BS) and 4 weeks for 
broiler finisher (BF)). The results of the proximate chemical analysis of WLM depicted that it is rich in crude 
protein (19.89%), ash (10.00%), Potassium (1.5%), Calcium (1.39%)   and moderate in crude fibre 
(8.10%). The final body weight gain (FBW), mean body weight gain (MBWG), total feed intake (TFI), feed 
conversion ratio (FCR), daily water intake, cost of feed  per kilogram live weight gain (CFPKLWG), total 
digestible nutrient (TDN), and protein efficiency ratio (PER) were significantly (P<0.05) affected in each 
phase among the treatments. At the starter phase, increased concentration of WLM resulted to depression 
of weight gain (14.14-28.90%) compared to control, unlike finisher phase in which there was elevation of 
weight gain (10.83%) for the birds fed 12% dietary inclusion of WLM. Similar scenario was observed for 
the FCR, CFPKLWG, TDN and PER for the both phases. Hence WLM is a good protein supplement for 
broiler finishers. The increase in weight and it is non- hazardous for the Broiler Finisher fed 3-12%WLM 
indicated that WLM is a good protein supplement for Broiler Finishers. 
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INTRODUCTION 
 

 World feed resources are on the verge of rapid decline, caused probably by increase in human population and 
consumption of agricultural products. Hence, conventional animal feeds are becoming increasingly expensive. The 
high cost of conventional ingredients has been the prime stimulant for the continuing search for alternative feedstuff 
to reduce cost of feed and animal production (Onifade,1998). A typical Nigerian consumes about 15g of animal 
protein per day as against 54g per caput per day by Americans (FAO, 1989). This is grossly inadequate and poses 
a serious threat of malnutrition. Recent high cost of livestock products makes it impossible for an average Nigerian 
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to consume adequate quantity of animal protein. Consequently, a great number of the livestock farmers located all 
over the country are not producing to capacity as a result of high cost of conventional feed resources (soybean and 
groundnut meals, maize and millet). In a situation like this, animal nutritionists have been embarking on a search for 
various materials hitherto considered as neglected or un-utilizable that could be used as feedstuffs. Several 
agricultural products and agro-industrial by–products have been evaluated for this purpose in Nigeria ( Aletor, 
1994,Odunsi, 1994 Nworgu, 2003)   
 Water leaf meal is an agricultural product whose nutritional importance on poultry/livestock has been ignored. 
Water leaf is considered an untapped indigenous vegetable. No attention has been paid to this crop which contributes 
significantly to nutritional security in some rural communities in Africa. Water leaf (WL) grows very well in tropical 
environment and it is available in Nigeria for 9 months without irrigation. Its inclusion in the diets of broilers and other 
poultry birds will reduce cost of production. Cost of feed from the total cost of production in poultry is about 55.00 - 
75.20% in Nigeria (Atteh, 2002). However, utilization of water leaf meal (WLM) in poultry nutrition is not common in 
Nigeria. Soybean remains the protein source of choice for most ration formulations because of its high protein, 
balanced amino acids and relatively low fibre content (Chesson, 200 l). Presently, in Nigeria soybean is very costly 
and not readily available and affordable to so many small scale farmers. In an attempt to solve the aforementioned 
problems, non conventional locally available and relatively low cost and nutritionally rich forage meals are sourced 
for poultry production. Cheeke (I987) reported that tropical forages are rich in protein, potassium, calcium and 
phosphorus, though high in indigestible fibre. Water leaf can be harvested almost all year round in our tropical 
environment and it is rich in crude protein and minerals. Birds keenly look for and scramble for it. Sonaiya  (2000) 
reported that water leaf leaves are rich in crude protein (23.0%), ash (19.7%) and ether extract (4.0l %) and very low 
crude fibre (9.60%). There is paucity of information on the use of this crop in poultry/livestock nutrition. Therefore the 
objectives of this study are to evaluate the performance and nutrient utilization of WLM at different levels of 
supplementation in the diets of broiler starters and finishers. 
 

MATERIALS AND METHODS 
 

Animals and their management 
 One hundred and fifty (150) day-old broiler chicks of Anak 2000 strain were bought from Zartech Farms Limited, 
lbadan. The birds were randomly allotted to five dietary treatments A, B, C, D, and E of 30 chicks per treatment and 
each treatment was replicated 3 times, with 10 birds per replicate and each diet contained 0, 3, 6, 9, 12% WLM (0, 
30, 60, 90, 120g WLM/Kg feed) respectively. The WLM was used in partial replacement of soybean meal and 
groundnut cake weight for weight.  Every other ingredient remained constant.  Water and the experimental diets were 
served (ad libitum) .The chicks were weighed at the beginning of the experiment and on weekly basis. The starter 
and finisher phases lasted for 4 weeks each. At the end of the starter phase, the experiment proceeded with the birds 
from the original treatments without rearrangement. The broiler starters were fed the same starter diet, while broilers 
finishers were equally fed the same finisher diet (Table 1 and 2). Data on feed and water intake were recorded on 
daily basis, while weight gain was determined on weekly basis. Throughout the period of the trial leftover feed and 
water were determined on daily basis.  Other management practices such as routine vaccination, drug administration 
and maintenance of cleanliness within and outside the poultry pens/house were observed. 
 

Table 1. Gross composition of experimental diets 
 STARTER  FINISHER 

Ingredients A(%) B(%) C(%) D(%) E(%) A(%) B(%) C(%) D(%) E(%) 
Maize 47.00 47.00 47.00 47.00 47.00 49.00 49.00 49.00 49.00 49.00 
Corn bran 10.00 10.00 10.00 10.00 10.00 11.00 11.00 11.00 11.00 11.00 
PKC 5.00 5.00 5.00 5.00 5.00 6.00 6.00 6.00 5.00 5.00 
SBM 20.00 18.50 17.50 16.50 14.00 19.00 17.50 16.50 15.50 13.00 
Fishmeal 4.00 4.00 4.00 4.00 4.00 3.00 3.00 3.00 3.00 3.00 
GNC 10.25 9.25 7.25 6.25 5.25 8.25 7.25 6.25 5.25 4.25 
WLM 0.00 3.00 6.00 9.00 12.00 0.00 3.00 6.00 9.00 12.00 
Vit/Min * 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
Bone meal 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 
Lysine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Methionine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.250 0.25 0.25 
Calculated analysis           
Crude Protein 22.31 21.86 21.17 20.75 20.11 20.83 20.38 20.63 19.61 19.00 
Crude fibre 4.59 4.77 4.94 5.03 5.18 4.78 4.88 4.98 5.07 5.21 
ME(Kcal-kg) 2897 2881 2853. 2828. 2799      
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Bimba Agro-mix. Vitamins and Mineral premix for Broilers and Chicks (2.5kg/ton) Vitamin A 12,500.00iu. Vitamin D3 
2,5000.00iu. Vitamin E= 35,000iu Vitamin K=200g,Thiamine B1=200g, Rlbloflavin B2= 5.00g, Niacin B3 = 40.00g, D-Calpan B5 
11.00g, Pyridoxine B6=400g, Biotin=0.10g, Folic acid= I.50g Vitamin B12=0.012g, Manganese= 70.00g, Zinc=50.00g, Copper = 

6.00g: lron = 40.00g, lodine = 1.00g: Cobalt = 1I.25g. Selenium = o.15g: Choline chloride = 500.00g 

 
Experimental site: 
 The experiment was carried out at the Research Farm of Federal College of Animal Health, Production & 
Technology, Bora, Ibadan during the early dry season  
 
Collection and preparation of water leaf: 
 The water leaves were harvested from around the paddock at the Institute of Agricultural Research and Training 
(IAR&T) Ibadan. The leaves were detached from the stems and were air & sun dried on concrete floors for 5 days. 
The leaves were dried to 12% moisture content as stipulated by D’Mello (1995). The dried leaves were milled using 
a hammer mill with a sieve/screen size of 3.36mm to produce leaf meal which was then incorporated into the diet 
(Table 1) 
 
Ration formulation 
 The diets were formulated at Dominion Livestock feed milling industry at Owode Estate Ibadan forth nightly. The 
WLM was used in partial replacement of soya bean meal (SBM) and ground nut cake (GNC).  Every other ingredient 
remained constant. The five treatments A, B, C, D, and E contained 0, 30, 60, 90, 120g WLM/kg of the feed, 
respectively. The composition of the diets is presented in Tables 1-3. 
 
Data collection: 
 Parameters measured were initial weight, final weight, weight gain, feed intake, feed conversion ratio, apparent 
protein digestibility, mortality rates and cost of feed per kilogram live weight gain (CFPKLWG), for both starter and 
finisher phases 
 
Chemical analyses: 
 The samples of the experimental diets were composited, sub-sampled and analyzed for dry matter, crude protein, 
ether extract and ash according to the AOAC (1990) procedures 
 
Statistical analysis:  
 Data collected were subjected to analysis of variance (ANOVA) in SPSS 10 computer programme and errors 
were calculated as standard errors of the mean (SEM). Significant treatment means were compared using Duncan’s 
New Multiple Range Test as outlined by Obi (1990). Significance was accepted at the 5% probability. 
 

RESULTS AND DISCUSSION 
 

RESULT  
 The results of the proximate and chemical compositions of WLM revealed that it is rich in crude protein (19.89%) 
ash (10.00%).potassium (1.5%), calcium (1.39%)., magnesium (0.47%) and gross and metabolizable energy (Table 
2) but very low in crude fibre (8.10%). The sun dried WLM has 3.85 (mg/100gDM) tannin, 0.411 (mg/100g) phytate, 
0.032 and (mg/100gDM) oxalate. The result of anti- nutrient composition (Table 2), revealed low value of tannins and 
oxalate (3.85 and 0.032 mg/100gDM). This is not high enough to constitute human/poultry poison. Table 1 - 3 reveals 
that the nutrient status of the experimental diets was adequate for the broiler chickens in both phases. The chemical 
composition of the main ingredients used to compound the experimental rations show that the crude protein content 
of the starter diet ranges from 21.05 to 22.75% while that of the finisher ranges from 19.40 to 19.94% and the crude 
fibre ranges from 4.00 to 7.70% in the starter diet while that of the finishers ranges from 4.90 to 6.50% which is low 
and indicated that the formulated feed was adequate for broiler chickens. It was observed that as the level of WLM 
supplement increased the percentage of crude fibre and crude protein decreased in the finisher diet.  
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Table 2. Proximate, Mineral and Phytochemical composition of water leaf meal (%) 
Proximate Analysis %DM Mineral % Phytochemical  (mg-100g ) DM 

Dry matter 89.40 Calcium 1.39 Tannin 3.85 
Crude Protein  9.89 Phosphorus 0.37 Phytate 0.41 
Ether Extract 3.85 Potassium 1.50 Oxalate 0.032 
Crude Fibre 8.10 Magnesium 0.47   
Total Ash 10.00 Sodium 0.39   
Nitrogen Free Extract 58.16 Zinc mg-100g 0.05   
M.E (Kcal-kg)*  3016.00 Iron mg-100g 0.03   
G. E (Kcal-g)** 4307.75     

Pasanga (1985)* AFRC (1990)** 
 

Table 3. Determined proximate composition of Experimental Diet (%DM Basis) 
                               Starter phase                                            Finisher phase 

Parameter A B C D E A B C D E 
Dry matter 87.00 90.00 90.00 88.00 90.00 91.00 91.00 88.00 91.00 90.00 
Crude protein 22.75 21.24 21.25 21.21 21.05 19.94 19.53 19.46 19.44 19.40 
Crude fibre 4.00 7.70 4.50 4.61 6.50 5.00 6.50 5.50 5.00 4.90 
Ash 8.00 11.00 12.00 15.00 14.00 10.00 13.00 14.00 15.00 14.50 
NFE 65.25 60.06 62.25 59.18 58.45 65.06 60.97 61.04 60.56 61.20 
ME(Kcal-kg) 2985.70 2975.21 2970.65 2971.88 2969.10 2985.00 2988. 2975 2979 2981 

 
 Table 4 it shows that WLM is a good protein supplement for broilers. Feed intake (FI) weight gain (WG), feed 
conversion ratio (FCR) water intake (WI) and final body weight were significantly (P<0.05) affected by the dietary 
treatments at both starter and finisher phases. Average total feed intake (ATFI) in the starter phase varied from 
1374.16 to 1529.59 (Tables 4). At starter phase broilers fed 12% WLM significantly (P<0.05) had reduced feed intake 
of 3.68% and 10.16% compared to the birds placed on control 'and 9% WLM respectively. But at finishers’ phase 
broilers placed on 3 to 12% WLM supplements had significantly reduced feed intake of 2.30 - 7.15%)  compared to 
control. 
 

Table 4. Performance of Boiler birds fed Experimental diets 
                                                     Starter Phase                                                                       Finisher Phase 
  
Parameter A B C D E         SEM A                  B C D E 

Initial Live 
Weight(g/bird) 

41.91 42.86 41.00 41.00 40.00     - 872.50a 794.74b 742.11c 713.16a 630.56c 

Final Body 
Weight (g/bird) 

872.50a 794.74b 742.11c 713.16d 630.56c0.92 2460.00a 2360.00a 2380.00a 2200.00b 2390.00a 

Mean Body 
Weight (g/bird) 

830.59a 751.88b 701.11c 672.16d 590.56c  
0.73 

1587.50c 1565.26a 1637.89b 1486.84c 1759.44a 

Average Daily W 
G(g/bird) 

29.65a 26.85b 25.04c 24.01d 21.09c   
0.12 

56.70c 55.90a 53.50b 53.10c 62.84a 

Average 
TFI(g/bird) 

1426.57c 1455.44b 1375.25d 1529.59c 1374.16d 
0.73 

4504.15a 4182.11c 4396.88b 4379.36b 4327.45a 

Average DFI 
(g/bird) 

50.95c 51.98b 49.12d 54.63a 49.08d   
0.08 

160.86 149.36c 157.03b 156.41b 154.55a 

FCR 1.72c 1.94b 1.96b 2.28a 2.33a    0.72 2.84ab 2.67bc 2.69abc 2.95a 2.46c 
Ave Tot. Water 
Int (ml/bird) 

2861.32c 3014.76c 3062.17b 3005.04d 3137.57a 
0.89 

8867.80d 8679.28c 8922.85c 8999.89b 9303.92a 

Feed/water 
intake ratio 

103.16a 107.67c 109.37b 107.32c 112.06a   
0.02 

316.71d 309.98c 318.67c 321.43b 332.28a 

Mortality (%) 1:2.03 1:2.07 1:2.23 1:1.97 1:2.28     - 1:1.97 1:2.08 1:2.03 1:2.49 1:2.15 
Cost of 1kg feed 
(N)* 

5.00 5.00 5.00 5.00 5.00       - 3.45 3.45 3.45 3.45 3.45 

Cost of 25kg 
feed(N) 

42.14 41.05 40.01 39.29 38.18    - 42.15 41.03 40.12 39.35 38.20 

Cost of Feed 
Consumed(N/Kg) 

1053.50 1026.25 1000.25 982.25 954.50   - 1053.75 1025.75 1003.25 983.75 955.00 

Cost of FC (N/Kg) 60.12 59.75 55.02 60.10 52.47    -   189.85 171.59 176.40 172.33 165.31 
Cost of feed/Kg 
LWG (N/Kg) 

72.58 79.47 78.48 89.41 88.85     - 
119.60 

109.62 107.70 115.90 93.96 

abc:abc Means with different superscripts on the same row differ significantly (P< 0.05) *A (%WLM),Ave: Average, FCR-Feed 
Conversion Ratio, LW-Live Weight, BW-Body Weight, BWG-Body Weight Gain, DWG-Daily Weight Gain, TFI- Total Feed 
Intake, DFI-Daily Feed Intake, TFI- Total Feed Intake, DFI- Daily Feed Intake, FCR- Feed Conversion Ratio, TWI- Total 

Water Intake, WI- Water Intake 
Exchange Rate $ 1 = N160 
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 Final live weight ranged from 630.56 g/bird in 12% WLM diet to 872.50g/bird on the broilers placed on control 
diet at the starter phase. Weight gain followed a similar trend (Table 4) Reduction in growth of the broiler starters 
was proportional to the dietary concentration of the WLM supplements. 
 However, at Finishers phase (Table 4) dietary increase in concentration of WLM supplements led to increase in 
both final live weight and weight gain. Mean body weight gain for starters.  
 (Table 4) was 590.56g/bird for the birds placed on 12% WLM compared to control 830.59g/bird while at the 
finisher phase  the mean body weight gain was 1759.44g/bird for the birds placed on 12 (% WLM compared to control 
(1587,50g/bird).  Feed conversion ratio for broiler starter ranged from 1.72 in control to 2.33 in the birds placed on 
12%WLM supplement to 2.28 for those placed on 9%  At starters phase increasing concentration of WL.M in the 
diets led to significant (P<0.05) proportional increase in FCR. But at finisher's phase, increasing the dietary 
concentration of WLM led to significant (P<0.05) improvement in the FCR of the broiler. Water consumption (Table 
4) for broilers starters significantly (P<O.05) increased with elevated concentration of WLM in the diets, most 
especially at I2%inclusion level.  Water intake ranged from 2861.32ml/bird in control to 3I37.57m1/bird in birds placed  
on 12% WLM supplement while at finisher phase it varied from  8679.28 ml/bird in birds  placed 3%WLM to 933.92 
ml/bird for those placed on 12%,while control, was 8867.80ml/bird. Feed and water intake ratio had a similar trend. 
 The apparent digestibility, nitrogen utilization and protein efficiency ratio (Table 5 ) indicated a significant 
(P<0.05) difference between the apparent digestible ether extract and TDN in the control and in all the supplemented 
treatment diets. There was no difference (P>0.05) in the apparent digestible crude protein and daily nitrogen intake 
among the birds. Table 4 shows that WLM is a very good protein supplement for broiler finishers. Feed intake (FI), 
weight gain (WG), feed conversion ratio (FCR) water intake (WI) and final body weight were significantly different 
(P<0.05) affected by the dietary treatments Average total feed intake (ATFI varied from 4182.11 to 4504. I5g/bird. 
Birds placed on 3 to 12% WLM supplements had significantly reduced feed intake of (2.30 - 7.15%) compared to 
control. Final live weight ranged from 2200.00 g/bird in 9%, WLM diet to 2460.00g/bird on the birds placed on control 
diet. Mean body weight gain (BWG) ranged from 1486.84g/bird in 9% WLM to 1759.44g/bird in 12%WLM (Table 4). 
It can be observed that as the WLM concentration increased there was an increase in both final live weight and 
weight gain. The apparent digestibility of crude protein in the starter phase (Table 5) are similar for all the treatments 
but there were significant differences (P<0.05) in all other nutrients under consideration Treatment C with WLM of 
6% had the best TDN while Treatment E (12%WLM) had the least. The Nitrogen retention were significantly different 
(P<0.05)   with  6%, 9%, & 12% WLM treatments been similar and better than control. Apparent digestibility, nitrogen 
utilization and protein efficiency ratio (Table 5) indicated a significant difference (P<0.05) between the apparent 
digestible ether extract and TDN in the control and in all the supplemented treatment diets at the finisher phase. The 
apparent digestibility of crude protein are similar for all the treatments but there were significant (P<0.05) differences 
in all other nutrients under consideration Treatment C with WLM of 6% had the best TDN while Treatment E 
(12%WLM) had the least. The Nitrogen retention were significantly (P<0.05) different with  6, 9, & 12% . WLM 
treatments been similar and better than control while the control had the best protein efficiency ratio  and 12%WLM 
had the least. There was no difference (P>0.05) in the apparent digestible crude protein and daily nitrogen intake 
among the birds. The percentage nitrogen retention was similar among the treatments though the control had the 
best protein efficiency ratio followed by 9% WLM.  Apparent digestible crude protein and protein efficiency ratio were 
not significantly affected by the dietary inclusion of WLM in both phases, unlike total digestible nutrient and daily 
nitrogen intake. Daily nitrogen retention (Table 5) was only significant (P<0.05) at the starter phase. 

 

Table 5. Total digestible nutrient, Nitrogen Utilization and Protein Efficiency ratio of Broilers 

*PER= protein efficiency ratio 

 

Starter phase           Experimental Diet        Finisher phase 

Parameter  A B C D E SEM A B C D E SEM 
Total digestible  
Nutrient(TDN) 

68.00b 68.46b 74.33a 68.47b 62.83c 0.74 83.61a 75.83b 71.95c 78.42b 77.83b 0.87 

Daily Nitrogen intake 
(g/bird) 

1.90a 
  

1.96a  2.11a 1.78b  1.20c 0.01 
 

4.73 3.91 3.92 4.04 4.16 0.04 
 

Daily Nitrogen output 
(g/bird) 

0.50a 0.36b 0.23c 0.20c  0.16c 0.02 
 

0.57a 0.54a 0.47a 0.35b 0.43a 0.01 
 
 

Daily Nitrogen retention 
(g/bird) 

1.60b 1.60b 1.88a 1.57c 1.04d 0.05 
 

4.16a 3.37c 3.45c 
 

3.69b 3.73b 0.12 
 

Nitrogen retention (%) 84.21b 81.63b 89.10a

  
88.20a

  
86.66a 1.10 87.95a 86.19a 88.01a 91.34a 89.66a 0.35 

 
PER*  3.05 2.80 2.63 2.54  2.50 0.78 

 
1.76 1.93 1.96 1.81 2.10 0.27 
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DISCUSSION 
 The nutrient status of waterleaf meal (WLM) and the results of the performance of the broilers chickens fed the 
WLM supplements reveal that WLM is a very good protein supplement for broilers. It is very rich in crude protein 
(CP), ash, potassium, calcium, metabolizable energy (ME) and gross energy /kg, but very low in crude fibre (CF). 
WLM has fairly low concentrations of oxalate, phytate and moderate tannin. The CF and CP content of WLM in this 
study is in concord with the report of Oyenuga (1968) and Rice, (1991) for water  leaves and the ether extract is in 
harmony with the reports of FAO (1968) and Sonaiya (2000). Calcium content of WLM in this study is slightly higher 
than that of FAO (1968), while the iron in this study is lower than the report of FAO (1968), ME of the WLM in this 
studyis higher than the reports of FAO (1968) and Sonaiya (2000), whose results were 2123.33 and  2726.90Kcal 
/kg, respectively. However, the GE of WLM in this study is in agreement with the GE of tropical legumes (3I 07 -4756 
Kcal/kg) reported by Raharjo, (1986). The concentrations of phytochemical that may be toxic such as oxalate and 
phytate in WLM in this study are  very low compared to the reports of Aletor and Omodara (1994) who reported that 
Centrosema pubescens contained 70.17mg/100g DM oxalate and 26.85mg/g DM phytate, while Glycine max 
contained 25.36mg/100g DM oxalate and 40.45mg/g DM phytate. According to the reports of FAO (1968) water leaf 
is very rich in energy protein, minerals and vitamins.  
 The nutrient status of water leaf meal (WLM) and the results of the performance of the broilers fed the WLM 
supplements reveal that WLM is a good protein supplement for broilers. At broiler starter phase, performance indices 
revealed a depression in growth rate and feed conversion ratio (FCR) while at finisher’s phase, increased 
concentration of WLM led to improved performance in terms of weight gain FCR and profit margin. This observation 
is in agreement with the observation of FAO (1992) who revealed that older animals tolerated leguminous leaf meals 
more than younger ones.  Generally dietary inclusion 0f WLM in broiler starter diets depressed feed intake most 
especially at 12% inclusion level (13 74.16g/bird) compared to control (1426.57g/bird). However, at 9% dietary 
inclusion of WLM total feed intake (TFI) was elevated, significantly (P<0.05) compared to control and other 
treatments. Similar TF1 (1394.30 – 1643g/bird and average daily feed intake (ADFI) (49.80 -58.68g/,bird)' were 
reported by Nworgu and Fapohunda (2002) in which broiler chicks were fed graded level of Mimosa invisa leaf meal 
supplements. Odunsi et al. (1999) and Nworgu and Fapohunda (2002) noted that as the level of forage meal 
increased in the diets of broiler chicks, feed intake decreased progressively. Esonu, (2003) reported significant 
(P<0.05) and progressive increase in feed intake of broiler chicks as the concentration  of Microdesmis pubreul leaf 
meal increased from 0 to 5'% and 5 to IO%. At finisher   phase TFI and ADFI significantly decreased (P<O.05) with 
elevated concentration of WLM supplement. This observation disagreed with the reports of Esonu, (2003) but agrees 
with the report of  Nworgu et al. (2003) who observed a decrease in feed intake when broiler finishers were fed  diets 
containing graded levels of Mimosa invisaleaf meal. Average total feed intake for broiler finishers in  this study is 
higher than the report of Adetunji  and Ologhobo (1999) and Nworgu, (2009) Decreased feed intake in both phases 
could be attributed to reduction in acceptability which  could be as a  result of anti-nutritional factors in WLM though 
in low  concentrations. D'Mello (1995) made similar observations. Ngodigha (1994) also made similar observation 
when he fed broiler chickens with Centrosema pubescens leaf meal at 0, 5, 10 and 15% and noticed progressive 
decline in feed consumption as the concentration of the leaf meal increased. 
 Final live weight (FLW) and weight gain (WG) at starter phase decreased significantly (P<0.05) and progressively 
with the increased concentration of WLM supplements. Poor growth observed in the starter birds fed WLM 
supplement could be attributed to poor feed utilization as some nutrients may not be readily utilized by the broiler 
chicks as previously reported by Udedibie and lgwe (1989) and Esonu, (2003). Final live weight and WG in this study 
is slightly higher than those reported by Nworgu and Fapohunda (2002). Broiler finishers fed diets containing WLM 
supplements had a higher degree of elevation in weight gain which was significant (P<O.05). The increase in the 
weight gain of the broiler finishers fed graded levels of WLM indicated non-hazardous effects of feeding WLM 
supplements at 3-12%   (30 - 120g WLM/kg feed) to broiler finishers and proves that WLM is a good feedstuff and a 
good protein supplement for broiler finishers. This observation is in harmony with the submission of FAO (1992). The 
appreciated growth rate also indicated that the feeds were properly utilized as WLM is rich in minerals und vitamins 
with low concentration of oxalate and phytate. However  Odunsi, (l999) reported progressive and significant (P<0.05) 
depression in final live weight and weight gain of broiler chickens fed wild sunflower leaf meal supplements at 0, 25, 
50, 75 and I00g/kg.  
 Feed conversion ratio for both broiler starters and finishers varied from 1.72 to 3.33 and 2.46 to 2.84 respectively. 
At starters phase FCR was significantly (P>0.05) depressed with increased concentration of WLM as the birds fed 
control diet had the best FCR (1.72) as against 2.33 in the birds fed 12%WLM. This result suggests that the nutrients 
were not properly utilized by the broiler starters placed on WLM dietary supplement. Similar observation was made 
by Odunsi, (1999) and Nworgu and Fapohunda (2002) whose FCR values were higher in this work. But at finisher 
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phase broilers fed diets containing WLM had the best FCR (2.46).This result reveals that the diets containing WLM 
were adequately utilized and so resulted in better tissue and muscles formation. Oluyemi and Roberts (I979) and 
McDonald, (1994) reported that reduced FCR and poor growth rate of animals could be due to poor feed utilization 
as a result of poor palatability and nutrient imbalance. 
 Total water intake average daily water intake (ADWI) in both phases significantly (P<0.05) and progressively 
increased with increased concentration of WLM supplements. Increased water consumption could be attributed to 
the dry nature of processed WLM, as the birds tend to consume more water if the feed appears very dry. The above 
observation is contrary to the findings of Nworgu and Fapohunda (2002) and Nworgu, (2003) who reported decrease 
in water intake when broiler starters and finishers were fed Mimosa invisa leaf meal (MLM) supplements although 
reduction in growth rate of the birds fed MLM supplement, was very drastic unlike in the present study. Water intake 
reported in this study is higher than the values reported by Sainsbury (1995). Dietary inclusion of WLM in the diets 
of broiler starters and finishers significantly (P<0.05) influenced apparent digestible crude fibre (ADCF), total 
digestible nutrient (TDN), daily nitrogen intake (DNI) and daily nitrogen retention (DNR) unlike protein efficiency  ratio 
(PER) and apparent digestible crude protein (ADCP).The TDN was best (74.33%) at the starter phase on the birds 
fed 6%WLM and least on those placed on 12% WLM but at finishers phase, TDN was best on control (83.61%) 
followed by the birds placed on 9% WLM supplement. That DNI, ADCP, PER and NR were not significant at finishers 
phase indicate adequate protein and other nutrient utilization and this is a direct reflection of good performance of all 
the parameters measured at the finishers phase. Nitrogen intake in this study for broilers starters is similar to the 
reports of Ogbonna and Adebowale (1993) and Nworgu and Egbunike (1999). Nitrogen intake for finisher phase in 
this study varied from 3.91 to 4.16g/bird and these values are in harmony with the reports of Nworgu and Egbunike 
(1999). However, %NR in this study for both phases is higher than the aforementioned reports. The values of PER 
in both phases are in agreement with the reports of Nworgu, (200 l ). The observation on PER is in line with the 
submission of Lilburn, (1997) who revealed that a general increase in PER, of poults fed soybean meal was as a 
result of increase in quality of dietary protein. It was further noted that there was an overall decline in PER as the 
level of protein quality and quantity declined from 20 to 16%. McDonald, (1994) revealed that apparent digestibility 
of crude protein is dependent on the source' and the concentration in the feedstuff. Das and Waterlow (1974) noted 
that if a lower level of protein than the normal is fed to broilers amino acid catabolic enzymes decrease primarily in 
the liver and kidney resulting in lower catabolism of the amino acid from the dietary protein 
 

CONCLUSION 
 

 Water leaf meal (WLM) is a valuable feedstuff that contains quality protein, minerals and vitamins that are 
adequate for broiler production and can effectively replace 3 – 12% soybean meal and groundnut cake in broiler 
nutrition. Broiler starters can be fed diets. containing 3 – 6% (30 - 60g) WLM/kg teed), while broiler finishers can be 
fed diets containing up to 12% (120g WLM/kg feed) for maximum profit. Dietary inclusion of WLM for broiler starters 
and finishers resulted in a significant (P<0.05) depression in feed intake. At starter phase the degree of depression 
in growth rate was proportional to the dietary inclusion level of WLM. But at finishers phase, dietary inclusion of WLM 
led to progressive and significant (P<0.05) appreciation of mean body weight gain. Feed conversion ratio (FCR) of 
broiler starters fed WLM supplement increased significantly (P<0.05) with elevated concentration of WLM, but at 
finishers phase, increased dietary concentration of WLM led to significant (P<0.05) improvement of FCR. 
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