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ABSTRACT 

 A total thirty six New Zealand White (NZW) male rabbits, 5 weeks of age 

were used in this study to investigate the effect of a partial replacement of 

berseem hay and barley in commercial basal diet with Guava by-product           

( Psidium guajava),  as untradional feedstuff, at three levels (5, 10 and 15%) on 

growth performance, digestibility coefficients of nutrients, some carcass traits 

and economic efficiency. 

The rabbits were randomly divided into 4 experimental groups (9 rabbits 

each). The 1
st
 group was fed a pelleted basal diet, while the 2

nd
 , 3

rd
 and 4

th
 

groups were fed a diets containing 5, 10 and 15% Guava by-product, 

respectively. The experimental period was extended for 6 weeks.  

Obtained results indicated that growth performance parameters had no 

adverse effect when experimental  diets included up to 10% Guava by-product, 

while the  main significant improvement in final body  weight , total body 

weight gain, average  daily gain and performance index were achieved for 

rabbit fed diets containing  at level 5% Guava by-product. 

On the other hand, daily feed intake, feed conversion, protein efficiency 

ratio (PER), carcass traits or caecum parameters had not significantly affected. 

However, the rabbits which fed diets containing 15% Guava by-product were 

recorded depression in these criteria. 

Digestibility coefficients of DM, CF, EE, NFE and the nutritive values of 

the experimental diets were not affected by inclusion of Guava by-product in 

the diets, while the digestibility coefficients of OM or CP had significant 

depression when the diets included 10 or 15% Guava by-product.  

In point the economical values, the highest economical efficiency (%) was 

recorded for rabbit group fed a diet contained 5% Guava by-product. 

Key words: Rabbits, Guava by-product, performance, digestibility, carcass 

traits, economic efficiency. 

 

 

INTRODUCTION 

 

 Rabbits are herbivorous animals consuming high roughage diets based on 

grass, lucerne, alfalfa and many other forage crops (El-Hindawy et al., 2003). Since, 

the principle factor affecting the annual profit margin is the cost of feeding, it is 
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necessary to seek for non- traditional and cheaper feedstuffs to decrease the feeding 

cost. 

 Additional, shortage of feedstuffs is one of the major limiting factor for 

increasing animal and poultry production. 

 Incorporation of cheap untraditional feedstuffs such as the agro–industrial by-

products in the animal diets substantially participates in solving the problem and 

decreases the cost of feed, which in turn decreases the marketing price of rabbit 

production,(Shqueir and Qwasmi, 1994). 

 As a herbivorous and semi- ruminant animals the nutrient requirements for 

rabbits are still questionable and under investigation (Cheeke, 1987). There was no 

available literature on using Guava by-product in rabbit feeding Abd-Alla (1993) 

recorded a good intake for broiler fed Guava by-product (during the finisher period), 

without any harmful effect on health of performance parameters. 

 In Egypt, 243434 ton/ year of Guava fruit are produced (Egyptian Ministry of 

Agriculture, 2005). Guava by-product (GBP) is the residue of juice extraction of the 

fruit and estimated to be 30% of the original quantity. 

 Therefore, the aim of this study is to investigate the possibility of 

incorporating different levels of Guava by-product in growing rabbit diets, and their 

effects on growth performance, nutrients digestibility and nutritive values, carcass 

traits and economic efficiency under Egyptian conditions. 

 

MATERIALS AND METHODS 

 

 The present study was conducted at a Private Rabbitry farm (Daltex 

Company, El-Mollack Valley) Sharkeia Governorate, during September and October 

2005. The experiment work was extended for 6 weeks. 

           A total number of 36 male New Zealand White (NZW) rabbits of 5 weeks old 

with an average body weight nearly similar (639.98 ± 15.73) were divided into four 

experimental groups. Guava by-product was collected from Kaha Company and dried 

at 70°C for 24 hours, then ground well mixed (the price of one ton 200 LE).  

 The first group was fed a pelleted basal diet (without Guava by-product) while 

second,  third and fourth groups were fed an pelleted diets contained 5 , 10 and 15 %  

Guava by-product, respectively, in replacement berseem hay and Barley (from 5 up to 

11 weeks of age) .  

 Feed ingredients and chemical composition of the experimental diets are 

presented in Table (1). Guava by-product, berseem hay and barley were analyzed 

according to A.O.A.C. (1990).   

 The rabbits were housed (each of 3 together) in wire cages (60 x 55x 40 cm) 

provided with galvanized feeders and nipple drinkers. Feed and fresh water were 

daily offered to rabbits ad libitum. Individual live body weight, daily body weight 

gain, feed intake and feed conversion rate were weekly recorded. All the rabbits were 

kept under the same managerial, hygienic and environmental conditions. 

 The following parameters such as weight gain, feed intake, feed conversion   

(g feed / g gain)  and  protein  efficiency  ratio  (PER)  were  calculated  during  the  
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Table 1 : Ingredients and chemical analysis of the experimental diets  

Items 

Guava by-product  levels 
 

Control  
 

5 %  10 %  15 % 

Guava by-product 00.00 05.00 10.00 15.00 

Berseem hay  20.00 16.00 12.00 10.00 

Barley 30.00 30.00 26.00 24.00 

Yellow corn 5.30 5.30 5.30 5.30 

Wheat bran  22.00 21.00 24.00 23.00 

Soybean meal  16.00 16.00 16.00 16.00 

Molass 5.00 5.00 5.00 5.00 

Limestone 1.00 1.00 1.00 1.00 

Salt 0.35 0.35 0.35 0.35 

Vitamins + Minerals* 0.30 0.30 0.30 0.30 

D . L Methionine  0.05 0.05 0.05 0.05 

      Total 

 
100.00 100.00 100.00 100.00 

Chemical analysis( % on air dry basis ):     

Dry mater % 90.67 91.43 91.47 91.63 

Organic matter % 80.78 81.58 81.40 80.81 

Crude prtein % 15.99 15.93 15.95 15.85 

Digestible energy ( Kcal / Kg)** 2760.30 2751.10 2721.00 2700.00 

Ether extract % 2.39 2.75 3.20 3.58 

Crude fiber %  10.40 11.30 12.40 13.65 

Nitrogen free extract % 52.00 51.60 49.85 47.73 

Ash % 9.89 9.85 10.07 10.82 

Calcium ( Ca ) %** 0.85 0.82 0.83 0.86 
Phosphorus ( P ) %** 0.42 0.41 0.40 0.43 
Lysin ** 0.63 0.62 0.60 0.61 

Methionine + cyst ** 0.65 0.65 0.60 0.59 
*Each kilogram contains: Vit. A 2000000 IU, Vit., D3 150000 IU, Vit. E 8.33 g. Vit. K.0.33 g, Vit. 

B1 0.33 g, Vit. B2 1.0 g, Vit. B6 0.33g, Vit. B12 1.7 mg, Pantothenic acid 3.33g, Niacin 8.33 g, 

Biotin 33 mg, Folic acid 0.83 g, Choline choloride 200 g, Zn 11.79 g, Fe 12.5 g, Cu 0.5g, Co 1.33 

mg, Se 16.6 mg, Mg 66.79 mg and Mn 5.0 g. 

** Calculated according , NRC (1977). 

 

 

experimental period (5 to 11 weeks of age). Economic efficiency was calculated as 

follows equation : 

           Economic efficiency ( E E ) =  (A- B ) / B × 100 

Where: A = Price of Kg gain in Egyptian pound ( L.E ), B= Feed cost per Kg gain       

( L.E ). 

           Performance Index (PI) was calculated according to North (1981) as follows 

equation: Performance Index = live weight  (Kg) /  Feed conversion  × 100. 
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Slaughter trial :  

 At 11 weeks of age, three rabbits from each group were slaughtered and 

carcass traits were recorded by the standard technique according to Ckeeke et al. 

(1982). 

       At the end of the experimental  periods (11 week of age), four digestibility  trials 

were  conducted by using three male rabbits from each treatment group which were 

housed individually in metabolic cages . 

 The experimental period was considered as a preliminary period followed by 

6 successive days collection period according to the European reference method for 

rabbit digestion trails (Perez et al., 1995). 

 The composite samples of Guava by-product, diets offered and faeces output 

were chemically analyzed according to A. O. A. C. (1990) for crude protein,  crude 

fiber, either extract, nitrogen- free extract and total ash. 

 DE (kcal/kg diet) values of the experimental  diets were calculated according 

to the equation described by Schiemann et al. (1972) as follows: 

DE (kcal/kg diet) = 5.28 (DCP g/kg ) + 9.51 (DEE g/kg) + 4.2 (DCF + DNFE g/kg ) 

+ 0.3. 

 The total digestible nutrients (RDN) values of the diets were calculated by 

multiplying the digestible ether extract (EE) by factor 2.25 and multiplying each of 

digestible crude protein (CP) , crude fiber (CF) and nitrogen free extract (NFE) by the 

factor 1.0. 

 Data of the experiment for all the variable were – subjected to statistical 

analysis according to Snedecor and Cochran (1982) by using SPSS system (1998). 

The difference between means were tested using Duncan’s New Multiple Range Test 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

Chemical composition of (GBP): 

 A detailed chemical analysis of (GBP) used in the present study is shown in 

Table 2. The chemical composition of Guava by-product was nearly similar to the 

values given by Abd-Alla (1993), who found that raw guava by-product (RGP) 

contained 9.08% CP, 10% EE, 39.5% CF, 32.97% NFE, 2.55% CA, 0.38% calcium 

and 0.10% total phosphorus. 

 However, data indicated that GBP has adequate nutrients that could be used in 

rabbit diets when compared to berseem hay and barley. Feed ingredient and chemical 

analysis of the experimental diets according to NRC (1977) are presented in Table 1. 

 

Growth performance and feed utilization: 

 Results in Table 3 show that final body weight at the end of the experiment 

were 1591.87, 1679.64, 1577.93 and 1535.41 g for rabbits fed diets  contained 0, 5, 

10 and 15% GBP, respectively. The level of 5% GBP in the diet resulted the heavier 

significant live body weight, while, 15% GBP in the diet had the lowest significant 

live body weight. 
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Total weight gain and average daily body gain took the same trend of line 

body weight and the best significant gain was achieved when the diets included 5% 

GBP compared  with control  or other diets. The same trend had been reported by  

Ghazalah and El-Shahat (1994)  they found a significant increase in live body weight 

and weight gain of rabbits fed olive kernel  meal (OKM) replaced 50% of barley, 

while it reduced significantly  when (OKM) were replaced 75 and 100% of barley. 

Abd El-Galil (2001) found also, that body weight gain of growing rabbits decreased 

by increasing olive pulp meal level more than 10% during (5-9 weeks of age) and 

15% during (9-13 weeks of age). 

 On the other hand, data showed that no significant differences in daily feed 

intake, feed conversion and PER when rabbits were feed diets included from 5% up 

to 15% GBP compared with control diet. However, insignificant improvements in 

these criteria were observed when experimental diet contained 5% GBP. These results 

agree with those obtained by Mousa and Abdel-Samee (2002)  who did not find 

significant difference in feed intake of growing rabbits feed diets containing (0.0, 10 

and 20% olive  pulp). Also, El-Kerdawy (1997) in earlier studies found that, daily 

feed consumption for rabbits fed diets containing 0.0, 5.0, 10.0 and 15.0% olive pulp 

did not differ significantly. 

 

Nutrients digestibility and nutritive values: 

 The results in Table 4 showed that, digestibility coefficients of OM and CP 

for growing rabbits fed control diet or  including 5% GBP were significantly (P<0.5) 

better than obtained by rabbits fed diets contained 10 or 15% GBP. Abd-Alla (1993) 

suggested that Guava waste incorporate pectin, which, reduce protein utilization. 

 However, the digestion coefficient values of DM, CF, EE and NFE did not 

differ among treatment groups. The same results reported by Hatem (2003) where, 

concluded that apparent digestibility of CP and CF for rabbits fed diets contained  

5%-10% olive cake did not reduce  as compared to control, while, those contained  

15% or 20% olive cake were significantly decreased (P<0.05). However, digestibility 

of DM, OM, EE and NFE were insignificantly affected by aforementioned levels of 

olive cake. 

 From the data in Table 4, it could be noticed  that, the digestibility of nutritive 

values as DCP, TDN and DE were significantly decreased with increasing GBP level 

up to 15% in the experimental diets.   

 These results agree with those obtained by Ismail and Gippert (1999) using 

different levels of sunflower–cake diets of growing NZW rabbits. 

 

Slaughter traits: 

 Data of slaughter test of rabbits fed diet contained  different levels of GBP in 

Table (5), did not show any significant differences for dressing weight, carcass 

weight, giblets weight percentages or caecum parameters [Length- circum ference- 

full weight (g)]. These results agree with those reported by El-Kerdawy  (1997) and 

Zaza et al. (2001). They reported no significant differences in carcass traits for rabbits 

consumed diet including 5, 10, 15% and 20% olive cake. 
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Similar results were obtained by Soad et al. (1994) who found that, no 

differences in the percentages of each of carcass, giblets and alimentary tract weights 

when rabbit diets contained  0.0, 10., 20 and 30 % tomato pomace. 

 Moreover, El-Manylawi (2005) concluded that, rabbit groups fed on diets 

contained 3, 6 or 9% of geranium or spearmint by-product did not differ significantly 

as compared to control group in empty carcass, giblets and dressing percentages. 

 

Economic evaluation: 

 From the economical point, costs of feed / kg gain were 3.65, 3.68 and 3.76 

L.E. for rabbits fed the diets which contained 15%, 5% and 10% GBP, respectively    

( Table 6). While, that fed control diet was recorded the highest feed cost. (4.03 L.E). 

Performance index (PI) for the experimental rabbits group fed diet contained 5% GBP 

at level 5% had achieved the best significant value, while, that contained GBP at level 

15% recorded the lowest significant value. Also, the best relative economical 

efficiency (129.58%) was achieved by diet contained 5% GBP as compared with 

control diet (100%), under Egyptian conditions. 

 

Conclusion: 

 Results of this study concluded that guava by-product (Psidium guajava)  

could be included up to 5% in diets of growing NZW rabbits in place of berseem hay 

and barley without any adverse effects on their growth performance and nutrients 

utilization, under Egyptian conditions. 
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 محمـد محمـد نصـز الله 

 .اىجٞصة  -اىدقٚ  -ٍسمص اىبح٘د اىصزاعٞـت  -ٍعٖد بحـ٘د الإّخـاج اىحٞـ٘اّٜ  
 

 

  سببت ( أظبابٞ  فبٚ حج 5الأببٞ  عَبس    اىْٞ٘شٝيْبدٛذمس أزّب  ّباٍٚ ٍبِ ّب٘   66اظخخدً فٚ ٕرٓ اىدزاظت     

أظبابٞ  ( ىدزاظبت حبررٞس ابظبخبداه اىجصكبٜ ىنبو ٍبِ بزٝبط اىبسظبٌٞ ٗاىلابعٞس فبٚ ع كب   6  اظخَسث ىفخسة 

ٍٗعباٍ ث اىٖمبٌ  الأباءفبٚ حذرٝبت الأزاّب  عيبٚ ٍعبده  حقيٞبدٛاٟزاّ  اىْاٍٞت بخفو اىج٘افت مَصبدز يٞبس 

 ابقخصابٝتٗبع  صفاث اىربٞحت ٗاىنفاءة 

  ًجبٌ    ححخب٘ٙ  663.36[  ٍجاٍٞ  حجسٝبٞبت ٍخَاريبت حقسٝبباً بَخ٘ظبن ٗشُ   4إىٚ ] قعَج اٟزاّ  علا٘اكٞا

[  ٍعخ٘ٝاث إح ه ٍِ ٍخيف حفو اىج٘افبت ٕبٚ ] صبفس   4ٍنسزاث ( حٞذ اظخخدً ]   6مو ٍجَ٘عت عيٚ 

ا % [ ٍِ بزٝط اىبسظٌٞ ٗاىلاعٞس ٗماّج جَٞ  اىع كب  اىخجسٝبٞبت ٍخَاريبت حقسٝبباً فبٚ قَٞخٖب 05،  01،  5، 

  0061 – 0011%  أىٞبباخ مبباً  ،   06.65 --  01.41% بببسٗحِٞ مبباً ،   05.33 – 05.65اىذراكٞببت ] 

 ك ماى٘زٙ طاقت ٍٖمٍ٘ت / مجٌ [.

 : ٝيٜأٗضحـج اىْخـاكج ٍا 

% ىٌ ٝؤرس ظيبـاً عيٚ ٍعدبث أباء اٟزاّ   01عيٚ حفو اىج٘افت بْعبت حصو إىٚ  الأزاّ ع ك   احخ٘اء(    0  

 اىْاٍٞت .

( حبٌ   الأباء،  بىٞبو اىٍٜٞ٘فٚ     ٗشُ اىجعــٌ ، اىصٝابة فٚ اىَْــ٘ ، ٍخ٘ظن اىَْ٘   ٍعْ٘ٛ(   أفمو ححعِ  0  

%  حفبو ج٘افبت . ٗفبٚ اىَقاببو ظبجيج ّفبط ٕبرٓ اىقٞاظباث اّخفاضباً  5اىحص٘ه عيٞبٔ عْبد ٍعبخ٘ٙ إضبافت 

 حببأ أٙ فببسٗن ٍعْ٘ٝببت ّخٞجببت % حفببو ج٘افببت بَْٞببا ىببٌ ّ 05ٍعْ٘ٝبباً عْببدٍا ٗصببيج ّعبببت الإضببافت إىببٚ 

  .ٍِ بسٗحِٞ اىذراء ابظخفابةأٗ ٍعده  اىذراكٜاىَعاٍ ث فٚ مو ٍِ مَٞت اىذراء اىَعخٖيل أٗ ٍعده اىخح٘ٝو 

ٍبِ اىْخبسٗجِٞ ىبٌ  اىخباىٜ(.ٍعاٍ ث اىٖمٌ ىنو ٍِ اىَابة اىجافت ٗالأىٞاخ اىخاً ٗاىدِٕ اىخاً ٗاىَعخخيص  6  

ج٘افبت ىيع كب  . بَْٞبا اّخفب  ٍعاٍبو اىٖمبٌ ٍعْ٘ٝباً ىنبو ٍبِ اىَبابة اىعمب٘ٝت حخررس ٍعْ٘ٝاً بئضبافت حفبو اى

حبباه ىببٌ حخببررس اىقببٌٞ  أٛعيببٚ   -%    05أٗ    01ٗاىبببسٗحِٞ اىخبباً  عْببد إضببافت حفببو اىج٘افببت بَعببخ٘ٝاث   

عيبٚ اىع كب   بباحخ٘اء اىَٖمٍ٘تاىذراكٞت ىنو ٍِ اىبسٗحِٞ اىَٖمً٘ ٗاىَسمباث اىَٖمٍ٘ت اىنيٞت ٗاىطاقت 

 حفو اىج٘افت .

( ىٌ حعجو أٙ امخ فباث ٍعْ٘ٝبت ىقٞباض اىربٞحبت ٗ الأعب٘ز  ّخٞجبت اظبخخداً اىع كب  اىخجسٝبٞبت ٍقازّبت بعيٞقبت  4  

 اىنْخسٗه 

% حفو ج٘افت ىيع ك  اىخجسٝبٞت بَْٞا ماّج أفمبو  05أٗ  01أٗ  5ّخٞجت إضافت  ابقخصابٛ(  ححعِ اىعاكد  5     

 % حفو ج٘افت .  5  احخ٘ثيرٝج عيٞقٔ  اىخٜىيَجَ٘عت مفاءة  اقخصابٝت ظجيج 

 


