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ABSTRACT 

Two experiments were performed to evaluate Panicum maximum (Pm) and its effect on rabbits’ growth 

performance. In the first experiment, six adult V-line male rabbits were used to determine the digestible energy in 

Pm by continuously feeding these 120 gram (g) Pm and 120 g clover hay for 3 days, and then the digestible energy 

was recorded 1959 kcal /kg. In second experiment, a total of 64 rabbits of V-line, 6 weeks old with average weight 

of 702 g, were divided into 4 groups, each in 4 replicates (4 rabbits/replicate), the first fed basic diet; control (T1), 

the 3 groups fed on the diet contained Pm to replace clover hay as a percentage of 15%, 30% and 45%, which 

corresponds to 4.5%, 9% and 13.5% of the total diet; which represent T2, T3, and T4, respectively. Rabbits were fed 

ad libitum with pellet feed until the end of growth attempt (14 weeks). The results indicated that the proximate 

analysis of Pm was 11.65% crude protein, 2.67% crude fat, and 30.66% crude fiber. Rabbits in T4 group 

significantly had the best final weight, daily weight gain, and Feed Conversion Ratio FCR. All groups had high 

crude protein digestibility except the group fed T3 diet. The total number of cecum bacterial count was improved in 

all tested groups. In conclusion, feeding growing rabbits with Pm up to 45% instead of clover hay achieved higher 

growth performance and lower cecum coliform bacteria. 
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INTRODUCTION 

  

Clover hay is a conventional feed ingredient in rabbit nutrition in Egypt. However, the price is rising sharply, so it is 

necessary to find alternatives which are included in diets to produce balanced pellet feeds by using local raw materials 

that are available at a low price. Thus, the inclusion of new ingredients in diets that maintain performance and keep costs 

down was welcomed by rabbit producers.  

Many countries in West and central of Africa and others in the tropical regions of South America and Asia used 

Panicum maximum (Pm) as forage for animals. That plant is related to the Poaceae family. It has many common names 

like Guinea grass, buffalo grass, and zacate Guinea. This grass was traditionally used in these aeries as a fiber source in 

the diet of growing rabbits (Liu et al., 2018). It is also a promising feed resource because of its various advantages such 

as high quality, which contains 10.5% Crude Protein (CP), 2.5% Ether Extract (EE), 30.4% Crude Fiber (CF), and 7.5% 

ash as reported by Ironkwe and Ukanwoko (2016). Also, it has a fast-growing rate, easy adaptation to the environment. 

However, only few researches have been done on the application as feed for livestock. In this respect, Udeh et al. (2007) 

observed that rabbits fed Pm recorded the highest feed intake compared to other forages as Centrosema pubescens and 

Sidaacuta. In addition, Amata and Okorodudu (2016), found that rabbits fed concentrate diet plus Pm (1:2) had higher 

weight gain values than rabbits fed diets concentrate diet with Myrianthus arboreus or concentrate with Gmelina 

arborea. Moreover, Ezea et al. (2014) concluded that pregnant rabbit fed concentrate plus a mix of forage (containing 

Pm) recorded better weight gain of pregnant rabbits and their litters compared to the control group (fed commercial diet). 

Uzegbu et al. (2010) found that pigs that fed 5% fresh green Pm had better final body weight than the control group and 

other pigs that fed 10, 15, or 20 % fresh green Pm. 

The current study aimed to evaluate the effect of inclusion Pm instead of clover hay to the diet on the growth 

performance of growing rabbits. 

 

MATERIALS AND METHODS 

 

Location of the study 

The experimental work was carried out at the El-Serw Research Farm, in the Dametta governorate in Northern 

Egypt, Animal Production Research Institute, Ministry of Agriculture. 
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Ethical approval 

The protocol for the present study was carried out at the meeting of the Animal Production Research Institute 

Scientific and Ethics Committee (Protocol No. 02-03-03-429).  

 

Preparation of Panicum maximum 

The grass was chopped to a length of 90 centimeter (cm) (about 1month old) and air-dried inside an empty room on 

the farm, turned over in the morning and evening then packed with Pm hay until the start of the experiment.   

 

Experimental design 

Two experiments were conducted in the present study. In the first experiment, six adult V-line male rabbits were 

used in the farm where we did the experimental work to determine Digestible Energy (DE) by feeding each rabbit with 

240 gram (g) (120 g clover hay + 120 g Pm) for seven days was divided into 4 days for adjustment, followed by further 3 

days for data collection, where the feed intake was calculated and the feces were collected. Then feces dried and 

analyzed for gross energy according to the official methods (AOAC, 2000). In the second experiment, a total number of 

64 V-line rabbits at the age of 6 weeks, with an average weight of 702 g ± 6 were divided equally into 4 groups in 4 

replicates, each with 4 rabbits (8 male and 8 female) existed for each group. Control group was fed a basal diet (T1), 

while the others three groups were fed graded Pm levels of 15%, 30%, and 45% to replace the percentage of clover hay 

to 4.5%, 9%, and 13.5% of the whole diet, which represents T2, T3, and T4, respectively. Experimental diets in pellet 

form and water were offered ad-libitum during the 8-weeks growth period. The composition and calculated analysis of 

the tested diets were listed in table 1 and covered the requirement of growing rabbit (Agriculture Ministry Decree, 1996). 

All diets contained almost 17% CP with 2500 kcal DE; DE/kg. Rabbits were housed in wire batteries with an open and 

good ventilation system. Meanwhile, live weight and feed intake were recorded, body weight gain and feed conversion 

ratio were calculated. 

 

Table 1. Feed ingredients and calculated analysis of the experimental diets 

Ingredients (Percentage) T1 T2 T3 T4 

Clover hay (12%) 30 25.50 21.00 16.50 

Panicum maximum --- 4.50 9.00 13.5 

Yellow corn 22.03 22.03 22.03 22.03 

Wheat bran 22.17 22.17 22.17 22.17 

Soybean meal (44%) 19.30 19.30 19.30 19.30 

Molasses  3.00 3.00 3.00 3.00 

Di calcium phosphate 2.27 2.27 2.27 2.27 

Salt  0.50 0.50 0.50 0.50 

Vitamin & mineral mix* 0.30 0.30 0.30 0.30 

Limestone  0.24 0.24 0.24 0.24 

D.L. Methionine 0.14 0.14 0.14 0.14 

Anticoccidia (Diclazuril) 0.05 0.05 0.05 0.05 

Total  100 100 100 100 

Calculate analysis 

Crude protein (%) 17.19 17.18 17.16 17.14 

Digestible energy (Kcal/kg)  2530 2538 2546 2554 

Crude fiber (%) 13.35 13.38 13.41 13.44 

Crude fat (%) 2.64 2.67 2.70 2.70 

Calcium (%) 1.14 1.10 1.05 1.01 

Total phosphorus (%) 0.86 0.86 0.85 0.85 

Lysine (%) 0.92 0.92 0.92 0.92 

Methionine +cyctein (%) 0.70 0.69 0.67 0.66 

*Each 3 kg contain: 6000000 IU Vitamine A; 900000 IU Vitamin D3; 40000 mg Vitamin E; 2000 mg Vitamin K3; 2000 mg Vitamin B1; 4000 mg 
Vitamin B2; 2000 mg Vitamin B6; 10 mg Vitamin B12; 50 mg Biotin; 10000 mg Pantothenic acid; 50000 Niacin; 3000 mg Folic acid;  250000 mg 

Choline; 8500 mg Mn; 50000 mg Zn; 50000 mg Fe; 200 mg I; 100 mg Se, 5000 mg Cu, and 100 mg Co. T1: control diet, T2: 15% Panicum maximum, 
T3: 30% Panicum maximum, T4: 45% Panicum maximum 

 
Digestible trail 

At the end of the experimental period, a digestibility trial was conducted by using 5 rabbits / treatment to determine the 

digestibility coefficient of the nutrients (Dry Matter (DM), Organic Matter (OM), CP, CF, EE, and Nitrogen Free Extract (NFE)) 

and nutritive value of DE, Total Digestible Nutrients (TDN), and Digestible Crude Protein (DCP) according to Fekete (1985). 

Feed and dried feces were analyzed according to AOAC (2000). 
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Carcass characteristics and blood sampling 

At the end of the experimental period, five animals randomly were removed from each group and slaughtered to 

study carcass characteristics. Head, foreparts, hind parts, trunk, cecum, total edible parts (heart, kidneys, and liver), 

abdominal fat and Gastrointestinal Tract (GIT) were weighed and carcass percentage was calculated according to Cheeke 

(1987). Blood samples were taken from the previous animals during slaughter in heparinized test tubes to determine 

Hemoglobin (Hb, g/dl), Hematocrit (Ht %), and Red Blood Cells (RBCs, 10
6
 / mm3). The parameters which calculated 

are Mean Corpuscular Volume (MCV) = Ht × 10/ RBC's (µm3), Mean Corpuscular Hemoglobin (MCH) = Hb × 10/ 

RBC's (Pg), and Mean Corpuscular Hemoglobin Concentration (MCHC) = Hb×100/ Ht (g/dl).White Blood Cells 

(WBCs×10
3
/µl) and its differentiation (neutrophil, eosinophil, lymphocyte, and monocyte). All measurements performed 

according to Clark et al. (2009). 

 

Bacterial count 

To determine the total bacterial count and coliform bacteria were collected in digesta from 12 rabbits (3 rabbits per 

treatment) and used for microbial assays using the spread plate technique described by Quinn et al. (1994). The microbial 

level was expressed as a Colony-Forming Unit (CFU) per gram of sample. The different isolated bacterial colonies were 

further identified according to Holt et al. (1994). 

 

Tissues Specimens 

Tissues specimens were taken during the dressing process, with the proper tissue samples obtained from the liver 

for histo-pathological examination. The tissues were immediately fixed in a 10 % formalin-saline solution. Dried 

samples were cleaned in 70% absolute alcohol. All samples were then dehydrated in ascending strengths of 70% absolute 

alcohol. After clearing in xylol, infiltration, and embedding in paraffin wax, the tissue block was sectioned and then 

stained by hematoxyl in and eosin stains, according to Mescher (2016). The histological sections (4 to 5 microns) were 

examined with a light microscope supplied with an electric lamp, and the magnification power was 400X. 

 

Statistical analysis 

The data collected was analyzed statistically by the analysis of variance using the SAS Institute’s General Linear 

Model (GLM) (SAS, 2004). Significant differences between treatments were performed using the Duncan's multiple 

range test (Duncan, 1955). The model used in the current experiment was Yij = µ+Ti + eij.  μ= overall mean of Yij, T = 

effect of treatment, i = (1, 2, 3 and 4), and eij = experimental error. 

 

RESULTS 

 

The proximate composition analysis, the amino acid profile and the tannin content of Pm are given in table 2. Pm 

contains nearby similar CP to clover hay (11.65% and 12%), CF (30.66% and 30%), crude fat (2.76% and 2.1%) and DE 

(1959 and 1780) which indicate that Pm is suitable to replace clover hay in rabbit nutrition. 

 

First experiment  
According to the analysis by AOAC (2000), the DE of Pm was 1959 kcal/kg, and knowing its DE, all diets were 

formulated and then used in the second experiment.  

 

Second experiment 

The effect of different Pm levels on the growth performance of growing rabbits is presented in table 3. The rabbits 

fed higher Pm level recorded significantly the best final weight compared to the control and T3 groups, but without a 

significant difference from T2. The same trend was observed with daily weight gain. Although feed intake was not 

significantly influenced by the treatments examined, it is noticeable that all groups that received different Pm levels 

recorded higher Feed Intake (FI) value rather than control, which indicates that the increase the inclusion of Pm in the 

feed the palatability of the food increased.  

In terms of feed conversion ratio, a group of T4 recorded the best FCR without significant differences from the T2 

group, but with significant differences from the control and a group of T3. As shown in table 4, the digestibility of CP 

was significantly enhanced in control group, T2 and T4, while the group of T3 recorded the lowest value. However, 

control groups and T4 achieved a significantly higher CF digestibility than T2 and T3 groups. The rest of nutrient 

digestibility (DM, OM, EE and NFE) did not significantly affected via different groups.  In respect of nutritional values, 

only the DCP was significantly affected, which followed the same trend of CP digestibility. On the other hand, TDN and 

DE had no significant effects from different treatments. The carcass characteristics of rabbits fed graded Pm inclusion 

levels (table 5) did not affect by the treatments, with the exception of the carcass and foreparts percentage, where the T2 

and T3 groups recorded significantly higher carcass percentage values than the control group, while foreparts percentage 

was significantly improved in T3 compared to control and T4 groups, but insignificantly in T2. 
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The effect of different levels of Pm inclusion on the serum hematological parameters is listed in table 6. Rabbits 

fed T3 diet recorded a significantly higher RBC’s count of 13.1% compared to the control group, 16.4%, and 19.8% 

compared to T2 and T4, respectively. On the other hand, Ht%, Hb, MCV, MCH and MCHC values had no significant 

influence on the treatments studied. White blood cells and their fractions were almost significantly affected by the 

inclusion of Pm in growing rabbit's diet. It is clear that rabbits fed T4 diet recorded fewer WBC count and neutrophil 

cells compared to other treatments. In addition, both groups of T2 and T4 recorded significantly higher lymphocyte 

counts of 17.6% and 31.8%, respectively, compared to the control group. The group of T2 recorded significantly the 

worst value of eosinophil. However, none of the treatments indicated an improvement in the monocyte count.  

As shown in table 7, all of the groups tested had a higher total bacterial count in the cecum than the control group. 

Increasing the dietary Pm level, was significantly decreased the total bacterial count. Rabbits fed T3 recorded a 

significantly higher total coliform bacteria count, followed by the control group, then the T4 group and finally the lowest 

count was recorded for the T2 group.  

According to the histological assessment, plates 1 to 4 showed liver histological sections of different treatments.  

The liver of control group showed degeneration in hepatocytes, focal area of hepatocellular necrosis, and edema in the 

sinusoids (Figure 1a). In the second group (T2), the central vein showing dilatation, dilated sinusoids and degeneration in 

hepatocytes (Figure 1b). In the third group (T3), the portal area showed dilated portal blood vessel, newly formed bile 

ductules, the focal area of hepatocellular necrosis and the hepatocyte, which revealed degeneration (Figure 1c). While in 

the fourth group (T4), there was granular degeneration of the hepatocytes, focal area of the hepatocellular necrosis and 

dilated hepatic sinusoids (Figure 1d).  

 

Table 2. Chemical composition and amino acids profile of Panicum maximum. 

Chemical composition 
Amino acids profile 

Crude protein (%) 11.65 

Moisture (%) 81.7 Methionine  0.16% Therionine  0.34% 

Calcium (%) 0.415 Lysine  0.49% Aspartic  0.80% 

Phosphorus (%) 0.16 Valine 0.48% Isoleucine 0.36% 

Ash (%) 13.1 Alanine  0.61% Leucine  0.67% 

Crude fat (%) 2.76 Glycine  0.39% Tyrosine  0.32% 

Crude fiber (%) 30.66 Proline  0.39% Phenylalanine  0.45% 

Digestible energy (kcal/kg) 1959 Glutamic 0.98% Histidine 0.18% 

Anti-nutritional factors  Serine 0.32% Argenine 0.45% 

Tannins (%) 1.734 Cysteine 0.21%   

 
Table 3. Effect of inclusion of Panicum maximum on growth performance of growing rabbits. 

Characteristics T1 T2 T3 T4 SEM 

Initial weight (g) 709 712 713 702 6.25 

Final weight (g) 1736b 1848 ab 1744b 1988a 50.8 

Daily weight gain (g) 18.3b 20.3ab 18.4b 23.0a 0.91 

Total feed intake (g) 5017 5175 5293 5131 75.4 

FCR (g feed/g gain) 4.99a 4.59ab 4.96a 3.82b 0.22 

a, b: Means in the same row with different superscripts are significantly different (p ≤ 0.05). T1: control diet, T2: 15% Panicum maximum, T3: 30% 

Panicum maximum, T4: 45% Panicum maximum 

 
Table 4.  Effect of inclusion of Panicum Maximum on digestion coefficients and nutritive values of growing rabbits. 

Nutrients T1 T2 T3 T4 SEM 

Digestion coefficient (%) 

Dry matter 69.24 65.48 66.61 66.84 2.53 

Organic matter 71.19 67.88 69.23 65.73 2.51 

Crude protein 74.23a 73.18a 68.46b 72.40a 1.01 

Crude fiber 42.70A 31.30B 34.22B 42.26A 1.54 

Ether extract 79.15 76.20 77.08 76.84 1.69 

Nitrogen free extract  76.39 74.26 70.21 72.83 4.18 

Nutritive values 

Total digestible nutrients (TDN) 66.52 63.53 64.43 61.90 2.69 

Digestible crude protein (DCP) 12.62a 12.44a 11.64b 12.31a 0.172 

Digestible energy; kcal/kg (DE)* 2946 2814 2854 2742 119.47 
a, b: Means in the same row with different superscripts are significantly different (p ≤ 0.05). A, B: Means in the same row with different superscripts are 
significantly different (p ≤ 0.01). *DE (kcal/ kg) = TDN × 44.3 according to Schneider and Flat, (1975). T1: control diet, T2: 15% Panicum maximum, 

T3: 30% Panicum maximum, T4: 45% Panicum maximum 
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Table 5. Effect of inclusion of Panicum maximum on carcass characteristics of growing rabbits. 

Items (%) T1 T2 T3 T4 SEM 

Carcass  61.88 c 65.4a 65.2ab 62.6bc 0.685 

Head  4.98 5.23 5.74 5.19 0.236 

Fore parts  19.04 bc 19.46ab 20.17a 18.32c 0.267 

Hind parts  20.64 21.73 22.61 23.42 1.423 

Trunk  13.22 13.46 13.31 13.54 0.369 

Cecum  5.09 5.01 4.70 5.21 0.549 

Total edible parts  3.84 3.74 3.55 3.69 0.316 

Abdominal fat  0.77 0.77 0.67 0.68 0.042 

GIT* 15.07 12.27 14.84 14.72 0.72 

a, b, c: Means in the same row with different superscripts are significantly different. (p ≤0.05). * GIT: gastrointestinal tract, T1: control diet, T2: 15% 
Panicum maximum, T3: 30% Panicum maximum,T4: 45% Panicum maximum 

 

Table 6. Effect of inclusion Panicum maximum on serum hematological parameters of growing rabbits. 
Parameters  T1 T2 T3 T4 SEM 

RBC(106 / mm3) 5.34B 5.19B 6.04A 5.04B 0.154 

Ht (%) 32.95 31.3 34.55 32.05 1.263 

Hb (g/dl) 11.1 10.85 11.7 10.55 0.545 

MCV (µm3) 61.7 60.3 57.35 63.5 1.503 

MCH (Pg) 20.75 20.9 19.5 20.8 0.744 

MCHC(g/dl) 33.65 34.75 34.0 32.7 0.514 

WBC (×103/ µl) 9.3a 10.4a 10.1a 6.65b 0.737 

Neutrophile (%) 49.5A 43.5A 44.0A 34.0B 1.968 

Lymphocyte (%) 42.5C 50.0AB 48.0BC 56.0A 1.854 

Monocyte (%) 6.0 5.5 6.0 8.0 1.25 

Esinophile (%) 2.0A 1.0B 2.0A 2.0A 0.001 

A, B, C: Mean in the same row with different superscripts are significantly different. (p ≤ 0.05).A and B Means in the same row with different superscripts 

are significantly different (p ≤ 0.01).Mean Corpuscular Volume (MCV) = Ht × 10/ RBC's (µm3), Mean Corpuscular Hemoglobin (MCH) = Hb × 10/ 
RBC's (Pg) Mean Corpuscular Hemoglobin Concentration (MCHC) = Hb×100/ Ht (g/dl). T1: control diet, T2: 15% Panicum maximum, T3: 30% 

Panicum maximum, T4: 45% Panicum maximum 

 

Table 7. Effect of inclusion Panicum Maximum on cecum bacterial count in growing rabbits. 

Bacterial count T1 T2 T3 T4 SEM 

Total bacterial count  7.11×10
10 C

 5.3×10
12A

 3.0×10
12B

 8.86×10
10C

 0.626 

Coli-form count  2.99×10
8 B

 1.26 ×10
6D

 4.99×10
8A

 7.47 ×10
6C

 1.139 

A, B, C, D: Means in the same row with different superscripts are significantly different (p ≤0.01). T1: control diet, T2: 15% Panicum maximum, T3: 30% 
Panicum maximum, T4: 45% Panicum maximum 

 

 

  
a. Degeneration in the rabbits’ hepatocytes, focal area of 

hepatocellular necrosis, and edema in the sinusoids in the 

Control group. 

b. The rabbits’ central vein showing dilatation, dilated sinusoids 

and degeneration in hepatocytes in T2 (fed 15% Panicum 

maximum) 
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c. The rabbits’ portal area showing dilated portal blood vessel, 

newly formed bile ductules, focal area of hepatocellular necrosis 

and the hepatocyte revealing degeneration in T3 (fed 30% 

Panicum maximum) 

d. A granular degeneration of the rabbits’ hepatocytes. Focal 

area of hepatocellular necrosis and dilated hepatic sinusoids in 

T4 (fed 45% Panicum maximum). 

 

Figure 1. Liver histology of growing rabbits fed different inclusion levels of Panicum maximum 

 
 

DISCUSSION 

 

Rabbits fed T4 recorded 14.5% significantly higher final weight compared to the control group. This enhancement may 

be due to better quality of mixing Pm hay (grass hay) with legume hay (clover hay) than only the clover hay (control 

diet) as documented by Ezenwa and Aken'Ova (1998). In this respect, Uzegbu et al. (2010) concluded that the inclusion 

of pig diet by 5% fresh green guinea grass (Pm) increased the final weight and weight gain.  An earlier study on feeding 

lambs with a diet contained guinea grass with coconut or fishmeal, reported a better growth performance (Hammond and 

Wildeus, 1991). Also, Ajayi et al. (2008) documented that feeding goats with Pm with Lablab purpureus gave the 

highest performance as presented in weight gain. Recently, Salama and Abo El-Azayem (2018) found that replacing 

clover hay with either 25% or 50% of the biologically treated discarded palm fronds resulted in 13.8% and 10.1% 

improvements in final weight compared to control group. Moreover, Abd- El Ghany et al. (2016) documented that 

rabbits fed diets containing conocarpus treated with bacteria and fungi had significantly (p ≤ 0.05) higher live body and 

daily weight gain than those fed with the other experimental diets. On the contrary, Ifeanyichukwu et al. (2007) studied 

the effects of inclusion in different forages (Pm, Centrosema pubescens and Sida acuta) on the growth performance of 

rabbit. They concluded that there was no significant variation in weight gain between all groups. It is known that fiber 

content affects the performance of growing rabbits, depending on the fiber source (lignification, cell wall complexity, 

and different hemicellulose), as reported by García et al. (2002). 

In the present study, higher feed intake of rabbits in all groups fed with Pm may be due to the higher palatability of 

the diets. This finding was confirmed by Ifeanyichukwu et al. (2007), who reported that Pm-fed rabbits indicated the 

highest feed intake, followed by those fed with C. pubsecens, and S. acuta compared to the control group. 

Phimphachanhvongsod and Ledin (2002) also had found that feeding growing goats with guinea grass recorded a 

significantly higher feed intake than others fed with Gliricidia sepium leaves. In addition, the improvement in FCR in the 

45% Pm T4 group was 23.4% compared to the control group. This decreased in FCR indicated professional feed 

consumers, which confirmed the findings of Bamikole and Ezenwa (1999), who reported that feeding rabbits with forge 

(Pm) with concentrate achieved better FCR than others were fed only by forage. Moreover, Uzegbu et al. (2010) 

documented that feeding pig with 5% fresh Pm achieved lower feed intake with better FCR by 20.2% compared to the 

untreated group. The enhancement in growth performance may be due to insignificant differences in CP and CF between 

T4 and the control group. These results were in agreement with Ajayi et al. (2008), who concluded that goats fed Pm 

with Lablab purpureus had higher values of nitrogen digestibility and utilization than goats fed either 

Stylosanthesguianensis, Lablab purpureus, Aeschynomenehistrix, or Centrosema pubescens. On the other hand, 

Bamikole and Babayemi (2004) demonstrated that the CP digestibility did not affect goats fed guinea grass compared to 

the untreated group.  In addition, Salama et al. (2016) concluded that there were no significant differences in dry matter, 

OM, CP, and CF between rabbit feed with olive cake (as a substitute for clover hay) and others fed with the control diet. 

In the current study, the percentages of carcass and foreparts in groups of T2 and T3 indicated a significantly higher 

percentages than in control group, which agrees with Salama et al. (2016), who reported that replacing clover hay in 

rabbit diets by diets containing 30% olive cake with 1% bentonite resulted in insignificant variations in the carcass. Abd- 

El Ghany et al. (2016) concluded that rabbits fed 15% and 30% conocarpus and treated with fungi to replace clover hay 

achieved the highest carcass weight. In the present study, although the RBC's values were in the normal range, it was 

observed that the RBC values were significantly decreased in the control, T2 and T4 groups in comparison to T3 group 

and this may be due to the presence of tannins in Pm, which is considered as an anti-nutritional factor. The same 
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conclusion was made by Yusuf et al. (2012), who found that RBC's were lower in goats fed 25% Pm/ 75% NL compared 

to the control group. It is known that hematological parameters (RBC's and WBC's) are usually related to health status 

and are of diagnostic importance for the clinical evaluation of the health state. Moreover, any change in the 

hematological status of the animals explains the impacts of the nutrients and ration ingredients used, while, these 

parameters were within the normal range and indicate that the animals have a good physiological, pathological and 

nutritional status. Therefore, any changes in hematological parameters could be used to clarify the influence of 

nutritional factors and ingredients in the diet on living creature (Ganong, 1999). Due to the increased WBC’s count and 

their fractions in the control group, may the poor growth performance in this group could be explained, which the most 

of nutrients were forwarded to the synthesize and development of immune organs, hence reduced the number of nutrients 

available for growth as reported previously by Tajodini et al. (2014). White Blood Cells are known to be the body’s first 

lines of defense (Ganong, 1999). The highest number of cecum harmful bacteria in the group of T3 could explain the 

lowest growth performance in the present study, although T2 and T4 achieved the lowest number of coliform bacteria. 

The results confirmed the previous findings of Abd- El Ghany et al. (2016), who reported that the total bacteria count in 

rabbits fed either 15% or 30% conocarpus treated with Trichoderma reesi (partial replacement of clover hay), was 

significantly higher than control rabbits. Lelkes (1987) concluded that increasing cellulose in food increased the number 

of cellulomonace bacteria, which improved cellulose digestion. 

 

CONCLUSION 

 

Panicum maximum can replace up to 45% of the clover hay in the growing rabbit's diet, which caused higher growth 

performance than the control group by improving the digestibility of CP, CF and decreasing the coliform bacteria count. 
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