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ABSTRACT 
 
This study aimed to use sea grass 

(Posidonia oceanica, PO) as a 

partial substitute of alfalfa hay in 

growing rabbits’ diets. Also, to 

maintain the ecological balance, 

prevent environmental pollution and 

get rid of this marine waste. Forty-

eight New Zealand White (NZW) 

rabbits, (aged 6 wk. and weighted 

about 749±24.22 g) allocated into 

comparable four groups (12 rabbits 

in each). Each group was divided 

into (4 replicate in each). The 1st 

group fed on basal diet (CON). The 

other three groups (SGR1, SGR2 and 

SGR3) fed on diets containing 7.5 ,15 

and 22.5 % Posidonia oceanica, 

respectively. At the end of 

experiment, digestibility trial was 

carried out to assess the digestibility 

and nutritive values of the tested 

diets. Four rabbits from each 

treatment group were slaughtered to 

evaluate carcass traits, some blood 

indices and economic efficiency . 
Results showed that feeding PO up to 

22.5% did not effect on growth 

performance traits, such as live body 

weight (LBW), total weight gain 

(TWG), daily weight gain (DWG), 

total and daily feed intake, feed 

conversion ratio (FCR), relative 

growth rate (RGR) and performance 

index (PI) at different ages (6- 14 

weeks of age). Viability of SGR3 

group was 83.33% versus 100% for 

the other three groups (CON, SGR1 

and SGR2). Insignificant differences 

were registered in DM, CP and EE 

digestibility among the experimental 

diets. However, OM and NFE 

digestibility of CON diet were higher 

(P<0.05) than those of diets contains 

PO. CF digestibility was decreased 

significantly with increasing of PO 

inclusion in the experimental diets.  

Nutritive values as DCP (%), TDN 

(%) and DE (Kcal/ kg diet) were 

decreased significantly with 

increasing levels of PO inclusion in 

the diets. Inclusion of PO in rabbit 

diets did not show any significant 

effect on all carcass traits, except 

abdominal fat, which was lower 

(P<0.05) in SGR1 as compared to 

CON group. No significant 

differences among treatment     

groups in most blood indices were 
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INTRODUCTION 

There is a wide nutritional gap between the amount of animal protein 

required for human nutrition and the amount produced in developing countries, 

including Egypt. The rabbit production industry can be used to fill this gap and 

solving this problem (Abdel-Razek et al.,1999). Rabbits have been recognized 

to have a very important role to play in the supply of animal protein. Rabbits 

are characterized by high fertility, short generation duration, high number of 

offspring, fast growth rate and low cost of producing a kilo of meat, as well as, 

rapid growth rate and high feed efficiency and conversion, high reproductivity 

and prolificacy, as well as rabbit meat owns a high protein and nutritional value 

and less fat and cholesterol content compared with other kind of meat (Abdel-

Samee, 1995 & 1997, Abdel-Samee   et al., 2003 & 2014 and Daader et al., 

2016). 

Rabbits can be successfully raised on diets rich in fiber-containing by-

products (Cheeke, 1986). Fibre serves to preserve microecological balance of 

the gastrointestinal tract, promoting the development of digestive system and 

improving the efficiency of reproduction (Gu, 2002). The high expensive of  
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feeding rabbits conventional feed can be avoided by using several 

unconventional feeds that have a reasonable nutritional content (Khayyal et al., 

2017 and Bakr et al., 2019 and 2021). 

  The use of sea grass as ruminant animal feed should be included in 

animal nutrition programs in order to decrease the nutritional gab between the 

demand and the available for livestock consumption. Also, to maintain the 

ecological balance, prevent environmental pollution and get rid of this marine 

waste. Seagrass nutritional research should be done based on the availability of 

the plant local (Torbatinejad, et al., 2007). In the Mediterranean, PO is an 

endemic sea grass (Boudouresque et al., 2006). It is widely spread in the 

Mediterranean Sea (Davis, 1984). PO extends along Egypt's Mediterranean 

coast from the far west, El Salloum, to the far east, El Arish (Nihal and 

Zeinab, 2013).  

  PO contains amino acids (Augier and Santimore, 1979), sterols (Sica 

et al., 1984), fatty acids (Viso et al., 1993), carbohydrates (Invers et al., 2004). 

Castillo et al. (2014) showed that PO contains 42 CP, 13 EE, 155 ash, 760 

NDF, 533 ADF and 116 ADL (g/kg DM). The NDF values found in PO 

indicate it is can be used as a source of fiber in the ruminant diets. Recently, 

Micheli et al. (2021) showed that an ethanol extract of PO leaves contains 

potential biological qualities such as antioxidants and anti-inflammatory 

compounds.  

  Recent studies indicated that PO is a waste that is essential for 

providing ruminants a source of fiber (Castillo et al., 2014). Which can help to 

reduce the production costs. in addition, the neutral detergent fiber content of 

PO suggests that it may benefit to animals fed high-grain diets by increasing 

saliva and chewing behaviour (Castillo et al., 2015). 

  Therefore, this study aimed to estimate the effects of using Posidonia 

oceanica (L.) Delile (sea grass) at graded levels instead of alfalfa hay on 

growth performances, digestibility coefficient, carcass traits, blood profile and 

economic efficiency of NZW rabbits under North Sinai conditions. Also, to 

maintain the ecological balance, prevent environmental pollution and get rid of 

this marine waste. 
 

MATERIALS AND METHODS 

This study was carried out at the Rabbitry Farm, Department of Animal 

and Poultry Production, Faculty of Environmental Agricultural Sciences, Arish 

University, North Sinai, Egypt, this study lasted for eight weeks started in April 

and finished in June 2022.  
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This work aimed to assess the effects of using varying levels of Posidonia 

oceanica (PO) as untraditional feed ingredient replacement of alfalfa hay 

inrabbit’s diets on growth performance traits, digestibility coefficients, some 

blood metabolites and economic efficiency of weanling NZW rabbits, under 

North Sinai conditions. 

Collection and preparation of Posidonia oceanica (PO): 

 Fresh PO (all parts of the plant) was collected from Bardawil lake in 

North Sinai, Egypt. Fresh PO was collected during summer of 2021 and then, 

sun- dried for 48 hours, until the moisture content was about 10%. It was turned 

many times to maintain its greenish coloration. The dried PO were grinded 

handily, mixed and stored in tight polyethylene until it used. 

Experimental Design and diets: 

Forty -eight weanling New Zealand White (NZW) rabbits unsexed, aged 6 

weeks and weighed 749.34 ± 24.22 g were randomly allotted to four equal and 

similar treatment groups, each of 12 rabbits in 4 replicates (3 rabbits in each).  

The first group (CON) was fed on pelleted basal diet, while the other 

three treatment groups (SGR1, SGR2 and SGR3) were fed on basal diet, which 

containing 7.5, 15 and 22.5 % of PO, respectively replacing 25, 50 and 75% 

alfalfa hay, respectively. The composition of the tested diets is shown in Table 

1. Tested diets were formulated to cover the nutrients requirements of growing 

rabbits according to NRC (1977). 

 Housing and management: 
The rabbits were housed in galvanized wire cages (batteries) with 

dimensions (40*40*30). The rabbits were raised in well- ventilated building 

(light and natural air through windows) and under similar management, 

hygienic conditions.  

The daily amount feed was offered one time a day at 08:00h for all 

groups. Drinker water and feed were provided ad libtim during the study 

period. Rabbits were individual weighed at the starting of the study then 

biweekly before offering the morning meal until the end of this study (14 weeks 

of age). Feed intake was estimated weekly during the period of study. Live 

body weight, total weight gain, daily gain and feed intake were recorded. Feed 

conversion (g feed/ g gain) was determined.  

Performance index %= [(final live body weight (Kg) / feed conversion) 

*100] according to North (1981).  

Viability (%) and economic efficiency were recorded and calculated. 
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Table 1.  Composition of experimental diets. 

 

Items Experimental diets at different levels of PO
* 

CON SGR1 SGR2 SGR3 

Alfalfa hay (15%) 30.0 22.5 15.0 7.5 

Posidonia oceanica - 7.5 15.0 22.5 

Yellow corn 10.55 10.55 10.55 10.55 

Soybean meal (44%) 15.0 15.0 15.0 15.0 

Wheat bran 25.15 25.15 25.15 25.15 

Barley 16.50 16.50 16.50 16.50 

Salt 0.30 0.30 0.30 0.30 

Premix
** 

0.30 0.30 0.30 0.30 

Limestone 1.05 1.05 1.05 1.05 

Di-calcium phosphate 0.95 0.95 0.95 0.95 

Anti- coccidia 0.1 0.1 0.1 0.1 

Anti- fungi 0.1 0.1 0.1 0.1 

Total 100 100 100 100 
*
Experimental diets; CON = Basal diet containing zero PO, SGR1= Basal diet containing 7.5% 

PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO.      

** One kilogram of premix contains Vit. A 12000 000 IU, Vit. D3 2200 00 IU, Vit. E 1000 

mg, Vit. K3 2000 mg, Vit. B1 1000 mg, Vit. B2 4000 mg, Vit. B6 100 mg, Vit. B12 10 mg, 

pantothenic acid 3.33 g, biotin 33 mg, Folic acid 0.83 g, Choline Chloride 200 g, Zn 11.79 

g, Mn 5 g, Fe 12.5 g, Cu 0.5 g, I 33.3 mg, Se 16.6 mg and Mg 66.7 g 

 

Digestibility and nutritive values: 

Digestibility trial was designed at the end of the experiment (14 weeks of 

age), 16 male rabbits were chosen randomly (4 from each experiment group) 

weighted about 2.3 Kg for determine the digestibility coefficients of nutrients 

and feed values for the tested diets. Rabbits housed individually in metabolic 

cages to collection of all dropping faeces. Preliminary period lasted 10 days 

however rabbits fed on the same tested diets, which offered to the rabbits during 

the experiment period, followed by 7 days as collection period. The feed actually 

consumed and total faecal output were estimated. The daily feed was offered one 

time a day at 08:00h for all groups. Water and feed were provided ad libtim. 

Faeces collected daily in the morning from each rabbit before offering the daily 

feed. Faeces of each rabbit were cleaned from fur and scattered feed. For trapping 

any ammonia evaporate, the faeces were sprayed 10% sulphuric acid, then dried 

at 60º C for 36 hours in an electric oven. All dried faeces of each rabbit were 

mixed together at the end of collection period, weighed, finely grinded and stored 

until chemical analysis. Samples of PO, tested diets and faeces were chemically 

analysed (AOAC, 2012). 
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TDN and DCP (%) were evaluated according to formula described as 

follows: by Cheeke et al. (1982). 

TDN% =DCF % + DNFE % + DCP % + 2.25 (DEE %).  

DCP % = (DP × CP %) /100.  

DE (K cal/ Kg diet) = 5.28 (%DCP, g/kg) + 9.51 (%DEE, g/ kg) + 4.2 

(% DCF+ % DNFE g/ kg) ±0.3 according to Schiemann et al. (1972) 

cited by El- Kerdawy (1997). 

Carcass traits: 

At feeding trial ending (14 weeks of age), 16 rabbits (4 rabbits in each 

group) were chosen to slaughter to evaluate carcass traits.  Rabbits were fasted 

for 12 hours, weighted and slaughtered according to Islamic Method. After 

complete bleeding and skinning, the empty carcass with head, liver, heart and 

kidneys were weighted separately according to (Cheeke, 1987). Dressing 

edible parts (Empty carcass with head + giblets) as percentage of pre-slaughter 

was calculated.  

Blood metabolites: 

Blood serum was collected from each rabbit during slaughter in a clean, 

non- heparinized tube and allowed to clot at room temperature and then 

centrifuged at 3000 rpm for 15-20 min, and then the serum was separated and 

stored at -20º C until analysing (Schalm et al., 1975). Serum total protein and 

glucose were calorimetrically determined using commercial kits provided by 

Bio Merieux (France) according to Henry et al. (1974) and Doumas et al. 

(1971), respectively. Albumin, alanine transaminases (ALT) and aspartate 

transaminases (AST) were calorimetrically determined using Kits supplied by 

Randox, (England) according to Doumas et al. (1971) and Reitman and 

Francle (1957), respectively. The difference between total protein and albumin 

was used to compute the serum globulin level. A/G ratio was estimated by 

dividing the value of albumin on the value of globulin. Creatinine and urea 

nitrogen were analysed using commercial kits according to Husdan and 

Rapoport (1968). 

Economic efficiency: 

Economic efficiency was calculated as ratio between income (Price of 

weight gain) and outcome (Cost of feed consumed) during 6-14 weeks of age. 

Statistical analyses: 

Data were statistically analyzed using Least Squares Analysis of 

Variance according to Snedecor and Cochran (1982) using the SAS (2004) 

using the following fixed model for rabbits: 
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Yij = μ + Ti+ eij 

Where, Yij = The observed value of a given dependent variable, μ = Overall 

adjusted mean, Ti = Effect of using varying levels of Posidonia oceanica (PO) 

in rabbit’s diets (i = 1, 2 ,3 and 4) and eij = Random error.  

The differences between LSM (least square means) were analyzed by Duncan's 

New Multiple Range-test (Duncan, 1955). 

 

RESULTS AND DISCUSSION 

Approximate analysis of Posidonia oceanica and experimental diets: 
Table 2 revealed that the proximate chemical composition of PO and 

experimental diets. PO contains 11.52% CP, 11.53% CF ,1.17% EE, 41.23% 

NFE and 34.55 % ash.  CP and ash of PO were within the range values reported 

by previous researches (Castillo et al., 2014 and Elsaied et al., 2015), while 

CF and EE of PO were less values than that reported by the same authors. This 

may be attributed to many factors such the depth and place, where PO was 

collected, the seasonal changes and degree of plant development 

(Torbatinejad et al., 2007). The CP, CF and EE contents of tested diets were 

decreased, while ash content was increased with increasing PO inclusion in the 

tested diets (Table 2). This is attributed to the fact that CP, CF and EE (11.52, 

11.53 and 1.7 %), respectively of PO were lower than that of alfalfa hay (16.27, 

30.24 and 2.68 %), respectively and ash content of PO (34.55 %) was higher 

than that of alfalfa hay (10.68 %). 

Table 2. Chemical analysis (%) of alfalfa hay, PO and treatment diets as DM % 

 

*
Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet containing 

7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO.      

**According Abd-Allah, (2017). 

 

 

Items 

(%) 

Alfalfa hay** 

(Calculated) 
Posidonia  

oceanica 

Dietary treatments* 

CON SGR1 SGR2 SGR3 

DM 87.56 87.70 93 92.50 91.50 91.40 

OM 89.32 65.45 91.61 89.81 88.02 86.19 

CP 16.27 11.52 17.85 17.49 17.14 16.78 

CF 30.24 11.53 13.93 12.52 11.12 9.72 

EE 2.68 1.17 3.24 3.13 3.01 2.90 

NFE 40.13 41.23 56.59 56.67 56.75 56.79 

ASH 10.68 34.55 8.39 10.19 11.98 13.81 
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Growth performances traits: 
Live body weight: 

Data in Table 3 revealed insignificant differences among treatment 

groups in live body weight (LBW.), total weight gain (TWG.) and daily weight 

gain (DWG.) at different ages, from 6 to 14 weeks. Similarly, in goats, Castillo 

et al. (2015) reported that supplementation with the sea grass had no significant 

effect on body weight and milk production for dairy goat fed ration containing 

PO. On the other hand, Torbatinejad and Sherlock (2008) found that total 

body weight gain of the sheep, which received ration containing 75% treated 

PO + 25% lucerne (T1) was significantly less than that received the other two 

rations (25% lucerne +75% treated wheat straw (T2) and 25% chicken litter + 

75% treated wheat straw (T3)).  Castillo et al. (2017) showed that adding any 

quantity of PO above 15% in sheep ration led to reduce weight gain. Slightly 

decreasing was observed in LBW, TWG and DWG of rabbits due to inclusion 

of PO in the rabbit diets may be related to lower feed intake in sea grass diets as 

compared to CON diet. This is because of a lack of adaptation to PO feeding 

during the study period (Castillo et al., 2017) and increasing DCP, TDN and 

DE in CON diet when compared to sea grass diets as shown in Table 6. 

Viability of treatment groups were 100, 100, 100 and 83.33 % for CON, SGR1, 

SGR2 and SGR3, respectively as shown in Table 3. 
 

Feed intake and feed conversion ratio: 

Insignificant differences among treatment groups concerning, total feed 

intake (TFI) and daily feed intake (DFI) were observed (Table 4). Our results 

were in agreement with Torbatinejad and Sherlock (2008), who found that no 

significant differences among ewes’ experimental diets (25% lucerne +75% 

treated sea grass (T1), 25% lucerne + 75% treated wheat straw (T2) and 25% 

chicken litter +75% treated wheat straw (T3)) in dry matter intake.  

On the contrary, Castillo et al. (2017) found that dry matter intake of 

sheep was significantly decreased when fed ration containing 60 % PO 

substituted by barely straw as compared to control ration. As shown in Table 4, 

there were no significant differences in feed conversion ratio among dietary 

treatments. CON group had the best value, but PO groups had the poorest 

values.  

In the same trend, Torbatinejad and Sherlock (2008) found that feed 

conversion ratio of ewes fed ration containing PO (T1) did not significant differ 

when compared to those of ewes fed on (T2) or (T3) rations. Similar feed intake 

in all treatment groups may be attributed to the balanced diets offered to all 

treatment groups (Khadr and Abdel-Fattah, 2008).  
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Table 3. Live body weight and viability % of growing rabbits as affected by 

Posidonia oceanica feeding (X
-
±SE) from 6 to 14 weeks of ages (56 

days). 

*Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet containing 

7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO. 

** NS= Not significant 

 

 

 

 

Items Dietary treatment groups
*
 Sig. 

test

** 
CON SGR1 SGR2 SGR3 

Live body weight (LBW, g): 

6 Wk (Initial weight) 750.0 ±25.88 750.0 ±24.56 749.17± 22.17 748.0 ±24.26 NS 

8 Wk. 1188 ±38.14 1169 ±35.96 1149 ±33.65 1147 ±23.53 NS 

10 Wk. 1658 ±41.39 1566 ±63.55 1586 ±37.77 1579 ±31.36 NS 

12 Wk. 2123 ±46.91 1988 ±68.74 1988 ±46.72 1992 ±34.41 NS 

14 Wk.(Final weight) 2393±36.85 2269 ±64.10 2245 ±57.43 2252 ±40.93 NS 

Total weight gain (TWG, g) from:  

6-8 Wk. 437.5 ±22.33 419.2 ±28.64 400.0 ±20.63 399.0 ±7.371 NS 

8-10 Wk. 470.8 ±19.32 396.7 ±26.69 436.7 ±18.72 432.0 ±28.28 NS 

10- 12 Wk. 464.2 ±17.90 422.5 ±39.13 402.5 ±22.33 413.0 ±16.19 NS 

12- 14 Wk. 270±22.27 280.8 ±26.81 256.7 ±21.15 260.0 ±29.66 NS 

6- 14 wk. 1643 ±40.16 1519±57.99 1496 ±56.19 1504 ±46.19 NS 

Daily weight gain (DWG, g) from:  

6- 8 Wk. 31.25 ±1.595 29.94 ±2.046 28.57 ±1.474 28.50 ±0.527 NS 

8- 10Wk. 33.63 ±1.380 28.33 ±2.795 31.19 ±1.337 30.86 ±2.020 NS 

10 -12 Wk. 33.16 ±1.279 30.18 ±1.906 28.75 ±1.595 29.50 ±1.157 NS 

12- 14 Wk. 14.57 ±1.591 20.06 ±1.915 18.33±1.511 18.57 ±2.119 NS 

6-14 Wk. 28.16 ±0.717 27.13 ±1.036 26.71 ±1.003 26.86 ±0.825 NS 

Viability %  

Animals No. 12 12 12 12  

No of dead rabbitss 0 0 0 2  

Viability % 100 100 100 83.33  
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Table 4. Feed intake and feed conversion ratio of growing NZW rabbits as 

influenced by Posidonia oceanica feeding (X
-
±SE) from 6 to 14 

weeks of ages (56 days). 

Items Dietary treatment groups
* 

Sig. 

test** CON SGR1 SGR2 SGR3 

Total Feed intake (g.) from:  

6-8 Wk. 1042 ±25.75 1081 ±30.83 1044 ±26.30 1026 ±17.34 NS 

8-10 Wk. 1444 ±48.94 1372 ±72.14 1407 ±32.58 1383 ±32.83 NS 

10-12 Wk. 1748 ±53.17 1674 ±66.83 1678 ±44.52 1641± 110.3 NS 

12-14 Wk. 1700 ±59.64 1635 ±45.74 1584 ±69.69 1697 ±105.0 NS 

6-14 Wk. 5935 ±173.6 5762 ±159.8 5713 ±98.08 5747 ±229.2 NS 

Daily feed intake (g/day) from:  

6-8 Wk. 74.49 ±1.839 77.20 ±2.202 74.58 ±1.878 73.27 ±1.239 NS 

8-10 Wk.  103.2 ±3.496 97.98 ±5.153 100.5 ±2.327 98.81 ±2.345 NS 

10-12 Wk.  124.9 ±3.798 119.6 ±4.773 119.9 ±3.180 117.2 ±7.876 NS 

12-14 Wk.  121.4 ±4.260 116.8 ±3.267 113.2 ±4.978 121.2 ±7.497 NS 

6-14 Wk.  106.0 ±3.100 102.9 ±2.854 102 .0 ±1.752 102.6 ±4.092 NS 

Feed conversion ratio (g feed intake/g gain) from:  

6-8 Wk.  2.386 ±0.060 2.530 ±0.159 2.722 ±0.124 2.574 ±0.078 NS 

8-10 Wk.  3.066 ±0.074 3.511 ±0.200 3.226 ±0.087 3.193 ±0.316 NS 

10-12 Wk.  3.774 ±0.137 4.032 ±0.254 4.200 ±0.169 3.941 ± 0.135 NS 

12-14 Wk.  6.302 ±0.283 6.153 ±0.895 6.206 ±0.181 6.618 ±0.578 NS 

6-14 Wk.  3.610 ±0.065 3.795 ±0.036 3.824 ±0.048 3.784 ±0.139 NS 
*Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet containing 

7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO. 

** NS= Not significant 

 

Relative growth rate (RGR) and performance index (PI):  

The general trends of relative growth rate (%) and performance index 

(%) were similar to those of LBW TWG and DWG. There were insignificant 

differences among treatment groups.  

Slightly decreasing in RGR, and PI (%) result of increasing PO in tested 

diets. This indicates that up to 22.5 % of PO could be added to rabbit diets 

without having a negative impact on productivity (Table 5). 
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Table 5. Relative growth rate (RGR) and performance index (PI) of growing 

NZW rabbits as influenced by Posidonia oceanica feeding from 6 to 

14 weeks of ages (56 days). 

Items Dietary treatment groups
*
 Sig.  

test** CON SGR1 SGR2 SGR3 

Relative growth rate (%)
1
 from:  

6-8 Wk. 45.15 ±1.981 43.65±2.644 42.14±1.799 42.37±1.353 NS 

8-10 Wk. 33.31 ±1.570 28.55±2.452 32.06±1.471 31.67±1.985 NS 

10- 12 Wk.  24.63 ±0.925 24.06±1.716 22.52±1.208 23.18±0.942 NS 

12- 14 Wk.  12.30 ±1.125 13.41±1.464 12.07±0.852 12.24±1.398 NS 

6- 14 Wk.  107.1 ±2.792 100.6±2.408 99.77±2.645 100.3±2.737 NS 

Performance index (%)
2
 from:  

6-8 Wk.  49.89 ±1.654 46.68±2.509 42.61±2.944 45.16±2.255 NS 

8-10 Wk. 54.14 ±0.923 45.15±3.251 49.22±0.902 51.64±6.046 NS 

10- 12 Wk. 56.44±1.981 50.11±4.408 47.64±2.580 51.17±2.583 NS 

12- 14 Wk.  37.03 ±1.563 38.90±4.870 36.27±1.285 35.07±3.082 NS 

6-14 Wk.  64.43 ± 2.265 59.83±1.827 58.79±1.953 60.26±3.150 NS 
*Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet 

containing 7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet 

containing 22.5% PO.  ** NS= Not significant 
1
RGR= ([(w2-w1) / (1/2 *(w1+w2)] *100) 

: W1= initial weight and W2=final weight for the same period. 
2
PI= [(Final BW, Kg / FCR) *100] 

: BW= Body weight   : FCR= Feed conversion ratio 

Digestibility coefficients and nutritive values: 

Digestibility coefficients: 

 As shown in Table 6, there were insignificant differences in DM, CP and 

EE digestibility among the experimental diets, while OM and NFE digestibility 

of control diet (CON) were higher (P<0.05) than those of diets contains PO 

(SGR1, SGR2 and SGR3), whereas non-significant differences were among sea 

grass diets (SGR1, SGR2 and SGR3). Low NFE digestibility in the diets contain 

PO as compared to CON diet could be because PO contains tannins, which can 

bind to macromolecules like proteins and polysaccharides to form complexes (De 

– Bruyne et al., 1999 and Dei et al., 2007).  

CF digestibility was decreased with increasing of PO inclusion in the 

experimental diets. CF digestibility of CON diet was higher (P<0.05) than those 

of SGR2 and SGR3 diets, while didn’t differ significantly as compared to SGR1 

diet. This could be because sea grass has a higher lignin fraction (ADL) content 

than cereal straw or other conventional feed sources. It is clear that when the 

proportion of PO increased, the diet's digestibility reduced (Castillo et al., 2017). 
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Table 6. Digestibility coefficients and nutritive value of experimental diets 

(X±SE) at 14 weeks of age. 

*a,b and c: Means within the same row with different superscripts are significantly different 

(P<0.05). 

NS= Not significant, ,* =P<0.05. 
1
Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet containing 

7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO. 

Nutritive value of experimental diets: 

 The general trends of nutritive values were comparable to those of 

digestibility coefficients of experimental diets, however nutritive values (DCP 

(%), TDN (%) and DE (K cal/ kg diet)) were decreased with increasing PO 

inclusion in the diets. DCP (%) of CON diet was higher (P<0.05) than those of 

SGR2 and SGR3, whereas did not differ with SGR1. TDN (%) and DE (K cal/ 

kg diet) of CON diet were higher (P<0.05) than sea grass diets (SGR1, SGR2 

and SGR3).  TDN and DE of SGR1 diet were greater (P<0.05) than SGR2 and 

SGR3. This may be due to low of CF and NFE digestibility coefficients in sea 

grass diets in comparison with CON diet (Table 6). 
 

Carcass traits: 
Data in Table 7 showed that PO inclusion in diets rabbits at different 

levels (7.5, 15 and 22.5 %) did not show any significant effect on all carcass 

traits (Empty carcass with head, giblets parts, total edible parts (dressing)), 

except abdominal fat. It was higher (P<0.05) in CON group than sea grass 

groups (SGR1, SGR2 and SGR3), however there were non-significant 

differences among sea grass groups.  

Items Dietary treatments groups
1 

Sig. 

test CON SGR1 SGR2 SGR3 

Digestibility coefficients (%) 

DM 68.62 ±0.598 67.46 ± 0.63 69.07 ± 0.47 69.54 ±0.93 NS 

OM 75.18
a 
±0.555

 
72.68

b
 ± 0.52 71.83

b 
± 0.62

 
71.23

b 
 ±0.75

 
* 

CP 72.48 ±1.267 71.61 ± 1.01 71.82 ± 1.00 70.12 ±0.55 NS 

CF 51.01
a 
±1.935

 
43.81

ba 
± 1.56

 
39.97

bc 
± 1.20

 
33.26

c 
±4.30

 
* 

EE 64.44 ±0.758 63.20 ± 0.47 63.68 ± 1.00 66.01 ± 1.86 NS 

NFE 82.59
a 
±0.320

 
80.02

b 
± 0.39

 
78.80

b 
± 0.68

 
78.70

b 
±0.88

 
* 

Nutritive value  

DCP(%) 12.03
a 
±0.21

 
11.66

ba 
± 0.17

 
11.47

bc 
±0.16

 
10.98

c 
±0.09

 
* 

TDN(%) 66.48
a 
±0.50

 
62.73

b 
± 0.44

 
60.10

c 
±0.50

 
58.42

c 
±0.60

 
* 

DE(kcal 

/kg diet) 

3154.4
a 
±24.66

 
2979.8

b 
±21.06

 
2861.5

c 
±24.10

 
2785.7

c 
±33.89

 
* 
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Table 7. Carcass traits of growing NZW rabbits as influenced by dietary 

treatment (Posidonia oceanica) (Means ±SE) at 14 weeks of age. 

Items Dietary treatment groups
1 

Sig. 

test CON SGR1 SGR2 SGR3 

Pre-slaughter (g) 2458 ±41.51 2293 ±117.80 2290 ±122.5 2315 ±103.5 NS 

Empty carcass (g) 1445 ±59.09 1310 ±74.72 1303 ±67.13 1320 ±69.88 NS 

Edible parts
2
 (g) 1529 ±56.47 1384 ±82.52 1377 ±70.62 1398 s±73.70 NS 

Dressing
3
 (%) 62.17 ±1.29 60.32 ±0.63 60.17 ±0.99 60.33 ±0.94 NS 

Liver (g) 63.99 ±4.69 53.50 ±5.97 54.39 ±3.10 56.66 ±6.17 NS 

Kidneys (g) 12.94 ±0.47 13.91 ±1.48 13.77 ±0.79 14.00 ± 0.51 NS 

Heart (g) 7.363 ±0.56 6.798 ±0.73 6.110 ±0.21 6.933 ±0.32 NS 

Edible giblets
4
 (g) 84.29 ±4.94 74.21 ±7.94 74.27 ±3.69 77.59 ±6.83 NS 

Head (g) 121.4 ±4.49 120.30 ±3.88 123.0±4.47 113.5 ±3.69 NS 

Abdominal fat (g) 23.76
a 
±3.58

 
11.69

b 
±3.26

 
13.86

ba 
±2.52

 
14.67

ba 
±4.02

 
* 

Lungs (g) 10.65 ±0.89 11.46 ±1.17 12.48 ±0.69 11.47 ±0.84 NS 

*a and b: Means within the same row with different superscripts are significantly 

different (P<0.05). NS= Not significant, ,* =P<0.05. 
1
Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet 

containing 7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet 

containing 22.5% PO. 
2
Edible parts wt.= Empty carcass wt. (with head) + Edible giblets wt.  

3
Dressing % = (Total edible parts wt. / Pre-slaughter wt.) *100. 

4
Edible giblets = Liver +Kidneys +Heart weights 

 

On the line, Torbatinejad and Sherlock (2008) showed that fat score of 

sheep fed on ration containing PO (T1) was lower (P>0.05) than that fed two 

other level rations (T2 and T3). Internal organs (heart, kidneys, and liver) did not 

exhibit any symptoms of toxicity and seemed to be of normal size. These 

results indicate that using PO up to 22.5 % had not harmful effect on carcass 

traits and internal organs. These results agree with Bakr et al. (2023), who 

found that carcass traits of rabbits fed diets containing 10% sea grass 

(Cymondocea nedosa) did not differ when compared to that of the control diet.  
 

Some blood metabolites: 

Serum glucose: 

 Results showed in Table 8 found that dietary treatments had no effect 

(P>0.05) on serum glucose. However, means tented to be numerically 

decreased in rabbits fed on sea grass (PO) as compared to CON diet. Similarly, 

Castillo et al. (2017) found that serum glucose did not affect by inclusion PO 

up to 30% in ewes’ ration. Whereas, glucose level of ewes that received 60 % 

of PO as a fodder source was lower than that received control ration or the 



 
 
 
 
 
136                                                                 BAKR et  al. 
 

lowest levels of PO (15 and 30%). These results were due to the decrease in dry 

matter intake. 

Liver fractions: 

Total protein, globulin and Alb./Glo. values did not significantly 

(P>0.05) affected by dietary treatments. Albumin value was lower (P<0.05) in 

SGR1 (7.5 %) than CON group, but did not differ significantly as compared to 

other dietary treatment groups (SGR2 and SGR3) as shown in Table 8. 

Similarly, Castillo et al. (2017) showed that total protein and albumin values 

did not differ significantly results of feeding sheep varying levels of PO. Values 

obtained fall within the normal range recommended. The above-mentioned 

values for total proteins, albumin and globulin indicate the efficiency of liver 

function and the efficiency of metabolism of feed proteins, as well as the safety 

and balance of the feeds containing PO when compared to the standard feeds 

containing alfalfa hay. Though, Abdel-Samee (1995 & 1997) and Onifade 

and Tewe (1993) revealed that the amount and quality of protein consumed 

generally affects total protein, albumin and globulin.  

Liver functions: 

When evaluating liver function, the activities of AST and GGT are 

taken together because they may be pertinent when providing new nutritional 

supplements to animals (Castillo et al., 2012). It is clear that increasing PO 

levels in the rabbit diets affect significantly on ALT enzyme, however SGR3 

(22.5% PO) group had higher value (P<0.05) than the other groups (CON, 

SGR1 and SGR2). Mean of serum ALT were 47.75, 47.25, 49.25 and 61.00 

U/L for CON, SGR1, SGR2 and SGR3 groups, respectively. Serum AST was 

lower (P<0.05) in SGR2 group than CON and SGR1 groups, but did not differ 

significantly with SGR3 group. The fact that both enzymes stayed within the 

rabbit's physiological range suggests that adding PO to the diet had no 

negatively impact the health of the rabbits. Similarly, Castillo et al. (2017) 

reported that PO inclusion up to 60 % in ewes’ rations did not affect 

significantly on hebetic function (AST and GGT) enzymes. 

Kidney functions: 

Serum U-Nitrogen has long been known to be indicator of protein 

status. The U-Nitrogen concentration in SGR1 group was lower (P<0.05) than 

in SGR2 and SGR3 groups, but was comparable with those of CON group. 

Mean of serum U-Nitrogen were 40.00, 36.25, 41.25 and 41.75 mg /dl for 

CON, SGR1, SGR2 and SGR3, respectively. No significant differences among 

dietary treatment.  
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Table 8. Serum biochemical changes of growing rabbits as influenced by 

dietary treatments (X±SE) at 14 weeks of age. 

*a, b and c: Means within the same row with different superscripts are significantly different 

(P<0.05). 

NS= Not significant,* =P<0.05. 
1
Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet 

containing 7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet 

containing 22.5% PO. 
 

groups in creatinine concentration and Urea-Nitrogen /Creatinine (Ratio). 

Serum U-Nitrogen and creatinine values of All animals were within the 

standard range recommended for clinical healthy rabbits (Manning et al., 

1994). In the same trend, Castillo et al. (2017) found that no significant 

differences in kidney function (SUN and creatinine) in sheep fed rations 

containing different levels of PO (15, 30 and 60 %) replacing barely straw and 

control rations. 

The present results showed that all serum parameters were in the normal 

range of growing rabbits (Abdel-Samee, 1995 & 1997; Abdel-Samee et al., 

2003 & 2014 and Daader et al., 2016). This explained that nutrients and 

dietary protein of diets were adequate and well utilized by rabbits. The blood 

components measured in this study indicate that the rabbits were in good health 

and the feed provided was sufficient and balanced with the nutrients required 

Items Dietary treatment groups
1
 Sig. 

test CON SGR1 SGR2 SGR3 

Glucose (mg/ dl) 125.0 ±6.22 120.3 

±5.85 

122.3 ±3.84 119.0 ±2.68 NS 

Liver fractions  

TP (g/dl) 6.650 ±0.16 6.43 ±0.46 6.50 ±0.15 6.40 ±0.27 NS 

Albumin(g/dl) 4.250
a 
±0.12

 
3.33

b 
±0.40

 
3.90

ba 
±0.19

 
4.13

ba 
±0.28

 
* 

Globulin (g/ dl) 2.400 ±0.23 3.10 ±0.46 2.60 ±0.27 2.27 ±0.28 NS 

Alb./Glo. (Ratio) 1.827 ±0.20 1.17 ±0.23 1.57 ±0.23 1.92 ±0.31 NS 

Liver functions  

ALT (U/L) 47.75
b 
±1.65

 
47.25

b 
±0.63

 
49.25

b 
±3.68

 
61.00

a 
±3.72

 
* 

AST (U/L) 31.75
a 
±1.84

 
33.50

a 
±2.33

 
26.25

b 
±0.48

 
30.75

ab 
±0.48

 
* 

ALT/AST (Ratio) 0.668
a 
±0.05

 
0.71

ab 
±0.05

 
0.54

bc 
±0.04

 
0.51

c 
±0.03

 
* 

Kidney functions  

Creatinine (mg.) /dl) 1.168 ±0.06 1.24 ±0.12 1.22 ±0.08 1.18 ±0.04 NS 

Urea-N (mg /dl) 40.00
ab 

±1.58
 

36.25
b 
±0.85

 
41.25

a 
±1.25

 
41.75

a 
±1.65

 
* 

Urea-N  

/Creatinine (Ratio) 

34.56 ±2.28 30.41 ±3.78 34.22 ±2.27 35.37 ±1.40 NS 
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for production. This indicates the suitability of using Po in rabbit nutrition. The 

study also indicates that feeding on PO has no negative effect on either liver or 

kidney functions and that both work with high efficiency. Therefore, PO can be 

used up to 22.5% replacement of alfalfa hay in rabbits’ diets without any 

harmful effect on most of the selected serum constituents.  

Economic efficiency 

It is clear that the low of the price of PO was reflected on the price of 

the tested diets. Feed cost / kg gain of the diet contains 22.5% PO was 

decreased in comparison with the other tested diets. Economic efficiency (E. E) 

% and relative E.E of SGR3 were the best followed by those of SGR2. While, 

those of SGR1 were the lowest as shown in Table 9.  

Table 9. Economic efficiency of growing NZW rabbits fed diets containing 

different levels of  Posidonia oceanica, under North Sinai conditions 

at 14 weeks of age. 

*Dietary treatment groups; CON = Basal diet containing zero PO, SGR1= Basal diet containing 

7.5% PO, SGR2= Basal diet containing 15% PO, and SGR3 =Basal diet containing 22.5% PO. 

CONCOLOSION 

  It could be concluded that dried Posidonia oceanica can be used up to 

22.5% as replacement of alfalfa hay in rabbits’ diets without any harmful 

effects on growth performance, health status and economic efficiency under 

North Sinai conditions. 

 

 

Items Dietary treatment groups
*
 

CON SGR1 SGR2 SGR3 

Total feed intake/kg 5.93 5.76 5.71 5.75 

Price/kg diet  7.57 7.30 7.02 6.74 

Total feed cost /rabbit (L.E) 44.89 42.05 40.08 38.76 

Total gain/rabbit (Kg) 1.64 1.52 1.50 1.50 

Feed cost/ Kg gain 27.37 27.66 26.72 25.84 

Price/Kg B.W. 50 50 50 50 

Total return / rabbit (L.E) 82.00 76.00 75.00 75.00 

Net return/ rabbit (L.E) 37.11 33..95 34.92 36.24 

Economic efficiency (E.E) % 82.67 80.74 87.12 93.50 

Relative E.E % 100 97.67 105.38 113.10 
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انكيميائية انحيىية في انذو نذي الأراوب انىامية  أداء انىمى وبعض انحغيزات

)انبىسيذوويا  جحث جأثيز انحغذية بمسحىيات مخحهفة مه عشبة انبحز انمجففة

 اوشيىيكا( في ظم ظزوف شمال سيىاء
 

                        انسيذ عثمان عبذ انىبي بكز، اسزاء جمال شهبي، محمذ رضا مىسً، 

 ميععبذ انشافي محمذ عبذ انس

 شًبل انؼشٚش، انؼشٚش، عبيؼخ ٔانضساػخ، انجٛئخ ػهٕو كهٛخ ٔانذٔاعٍ، انحٕٛاٌ إَزبط لسى

 .يصش سُٛبء،

 

ْذفذ انذساسخ انٗ اسزخذاو الأػشبة انجحشٚخ انغبفخ )ثٕسٛذَٔٛب أشُٛٛكب( كؼهف غٛش 

رمهٛذ٘ ثذٚلاً نذسٚس انجشسٛى انحغبص٘ فٙ ػلائك الاساَت انُبيٛخ. ٔكزنك انحفبظ ػهٗ 

 الارضاٌ انجٛئٙ ٔيُغ انزهٕس ٔانزخهص يٍ ْزِ انًخهفبد انجحشٚخ

عشاو  957أسبثٛغ ثًزٕسط ٔصٌ  7اسزخذو فٙ انذساسخ صًبَٛخ ٔاسثؼٌٕ اسَجبً ػًش  

اسَجبً، انًغًٕػخ الأنٗ رغزد ػهٗ  23يغبيٛغ ثكم يغًٕػخ  5ٔصػذ ػشٕائٛب ػهٗ 

 ،SGR3ًٕػبد انضلاصخ الاخشٖ ( خبنٛخ يٍ انجٕسٛذَٔٛب ثًُٛب انًغCONػهٛمخ أسبسٛخ )

SGR2، SGR1  % ٗثٕسٛذَٔٛب   9.6، 26، 33.6رغزد ػهٗ ػلائك رحزٕ٘ ػه

أشُٛٛكب عبفخ اسزجذالا يٍ دسٚس انجشسٛى انحغبص٘. ٔفٙ َٓبٚخ انزغشثخ أعشٚذ رغشثخ 

ْضى نزمذٚش يؼبيلاد ْضى انًشكجبد انغزائٛخ ٔانمًٛخ انغزائٛخ نهؼلائك انزغشٚجٛخ. ٔاٚضب 

 د أسثغ اساَت يٍ كم يغًٕػخ نزثحٓب نزمذٚش صفبد انزثٛحخ ٔثؼض يكَٕبد انذو.اخزٛش

 أوضحث انىحائج انمححصم عهيها 

% نى ٚؤصش ػهٗ خصبئص انًُٕ 33.6انزغزٚخ ػهٗ انجٕسٛذَٔٛب أشُٛٛكب حزٗ يسزٕٖ  -

انكهٛخ ٔيؼذل انًُٕ انٕٛيٙ ٔسشػخ انًُٕ انٕصَٛخ يضم ٔصٌ انغسى انحٙ ٔانضٚبدح 

ٔدنٛم انًُٕ ٔكزنك انًأكٕل انكهٙ ٔانٕٛيٙ ٔيؼذل انكفبءح انزحٕٚهٛخ ػُذ انُسجٛخٍ 

 أسجٕع(. 25- 7الاػًبس انًخزهفخ نلأساَت )

رأصشد انحٕٛٚخ ثضٚبدح يسزٕٖ إضبفخ انجٕسٛذَٔٛب أشُٛٛكب فٙ انؼهٛمخ حٛش كبَذ  -

 % نهًغبيٛغ انضلاصخ الأخشٖ.211يمبسَخ ة  SGR3% نهًغًٕػخ انشاثؼخ 84.44
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صش يؼبيلاد ْضى كلاً يٍ انًبدح انغبفخ ٔانجشٔرٍٛ ٔانذٍْ ثًُٛب رأصش كلاً يٍ نى رزأ -

يؼبيم ْضى انًبدح انؼضٕٚخ ٔانكشثْٕٛذساد انزائجخ حٛش كبَذ اػهٗ فٙ ػهٛمخ 

 انكُزشٔل يمبسَخ ثبنؼلائك انًحزٕٚخ ػهٗ انجٕسٛذَٔٛب أشُٛٛكب.

 أشُٛٛكب فٙ انؼهٛمخ.لم يؼبيم ْضى الانٛبف يؼُٕٚب ثضٚبدح يسزٕ٘ انجٕسٛذَٔٛب  -

رأصشد انمًٛخ انغزائٛخ نهؼلائك انزغشٚجٛخ )انجشٔرٍٛ انًٓضٕو% ٔيغًٕع انًشكجبد  -

انكهٛخ انًٓضٕيخ % ٔانطبلخ انًٓضٕيخ( حٛش لهذ يؼُٕٚبً ثضٚبدح يسزٕٖ 

 انجٕسٛذَٔٛب أشُٛٛكب فٙ انؼهٛمخ.

ثٛحخ فًٛبػذا نى ٚؤصش صٚبدح يسزٕٖ إضبفخ انجٕسٛذَٔٛب أشُٛٛكب ػهٗ كم صفبد انز -

 يمبسَخ ثبنكُزشٔل. SGR1دٍْ انجطٍ حٛش كبٌ الم يؼُٕٚب فٙ 

نى ٚؤصش صٚبدح يسزٕٖ إضبفخ انجٕسٛذَٛب أشُٛٛكب ػهٗ يؼظى صفبد انذو فًٛب ػذا  -

ٔانٕٛسٚب حٛش كبٌ الانجٕٛيٍٛ اػهٗ    ALT&ASTالانجٕٛيٍٛ ٔاَضًٚبد انكجذ 

 .SGR1ة  يمبسَخ   CONيؼُٕٚبً فٙ 

- ALT  ٗيؼُٕٚبً فٙ كبٌ اػهSGR3 .ٖيمبسَخ ثبنضلاس يغًٕػبد الأخش 

 & SGR2يمبسَخ ثبل  SGR1يسزٕٖ انٕٛسٚب كبٌ الم يؼُٕٚب فٙ انًغًٕػخ  -

SGR3 

اصدادد انكفبءح الالزصبدٚخ ثضٚبدح يسزٕٖ انجٕسٛذَٔٛب أشُٛٛكب فٙ انؼهٛمخ حٛش حممذ  -

 انًغًٕػخ انشاثؼخ اػهٗ كفبءح الزصبدٚخ.

ٍ اسزخذاو الأػشبة انجحشٚخ انغبفخ )ثٕسٛذَٔٛب أشُٛٛكب( ٔأصذ انذساسخ ثبَّ ًٚك -

% كجذٚم نذسٚس انجشسٛى انحغبص٘ ثذٌٔ اٌ ٚؤصش رنك ػهٗ 33.6حزٗ يسزٕٖ 

أضحذ انُزبئظ حٛش  صفبد انًُٕ ٔانحبنخ انصحٛخ ٔانكفبءح الالزصبدٚخ نلأساَت.

خ فٙ يؼظى ػذو ٔعٕد فشٔق يؼُٕٚخ ثٍٛ يغًٕػخ انًمبسَخ ٔثبلٙ انًغبيٛغ انزغشٚجٛ

  .صفبد ٔخصبئص انًُٕ 

% ثذلا 33.6ًٚكٍ اسزُزبط ايكبَٛخ اسزجذال انجٕسٛذَٔٛب أشُٛٛكب حزٗ َسجخ  انحىصية: -

يٍ دسٚس انجشسٛى انغبنٙ انضًٍ فٙ ػلائك الاساَت يٍ ثؼذ انفطبو يًب ٚزشرت ػهٛخ 

 .ساَتصٚبدح انغذٖٔ الالزصبدٚخ ٔرمهٛم ركهفخ اَزبط كٛهٕ انهحى فٙ يضاسع اَزبط الا


