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SUMMARY 

 

his experiment was carried out at a private rabbit farm under supervision of Banha University 

Animal Feed Professors duration time from May to July 2014 on 48New Zealand white young 

male rabbits at 6 weeks of age and about 675 to 717 grams live body weight were divided into four 

groups (each group contains 12 male rabbits and three replicates) to investigate the effect of feeding different 

levels of dried water hyacinth leaves and stems (0, 25, 50, 75% of Egyptian clover Hay) on rabbits growth 

and digestibility during 8 weeks of experiment. The results showed non-significant effects on rabbits live 

body weight and feed intake during 8 weeks of experiment for different levels of water hyacinth. Best final 

body weight in control group followed by second group, third group and first group of rabbits were 2045, 

2008, 1938 and 1896 grams, respectively. Rabbits average daily weight gain, feed conversion and economical 

feed efficiency during all experiment duration showed a significant (P‹0.05) different between feeding 

groups. Highly daily gain in control group followed by second group, third group and first group of rabbits 

were 24.62, 23.08, 22.13 and 20.56 grams, respectively. Rabbits of the second feeding group (feeding 25% 

water hyacinth) gave the significant worst average feed conversion (3.56 feed/gain), while control group 

recorded the best one (3.06 feed/gain).  Present results conclude that, dried water hyacinth leaves and stems 

may be used as a feed for rabbits to replace 50% water hyacinth of clover hay in concentrate feed mixture 

without negative effect on rabbits growth, feed conversion, economic efficiency and digestibility.   
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INTRODUCTION 

 

Animal feed stuffs shortage is the most important problem in animal production therefore, a new feed 

stuffs are required to solve this problem. Water hyacinth (WH) was one of these new feedstuffs, to 

replace apart of animal feed to solve this problem shortage of animal feed. Animal feed prices have 

increased yearly therefore; efforts to find more economical nutrient sources less competitive with human 

feedstuffs have been intensified. Using of such non-traditional feed as water hyacinth in animal feeding 

substantially participates in solving this problem decreases the cost of feeding and hence the marketing 

price of animal products (Zewil et al., 1993). Rabbit is suitable to raise for meat production due to its high 

feed conversion efficiency, rabbits use protein more efficiently than broilers and up to 20 % roughage can 

be included in their diet. Water hyacinth, an aquatic weed that grows widely in irrigation and drainage 

canals in Egypt, was successfully used in partial substitution of hay in rabbit’s diets (Eleraky and 

Mohamed, 1996). The main constraint for using water hyacinth in animal feeding was its low feed intake, 

due to its content of unpalatable substances such as tannins, nitrates and oxalates. The pressing and 

extraction of water hyacinth showed satisfactory results for both extracted protein and fibrous residues. 

This satisfactory results my due to the elimination of part of these unpalatable substances throughout 

pressing and extraction (El-Adawey et al., 2000).   

The objectives  of this study to investigate effect of replacing Egyptian clover (Trifolium 

alexandriunm) hay by dried water hyacinth leaves and stems on growth performance, feed conversion, 

economic efficiency and digestibility of growing rabbits in different levels (0, 25, 50 and75%) in rabbits 

diet. 
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MATERIAL AND METHODS 

 

Preparation of water hyacinth: 

Water hyacinth was collected from River Nile in EL-Qalag, Qalyubia and separated leaves and stems 

from roots of plants to sun drying for 20 days and flipping the plants every three days. Dried water 

hyacinth leaves and stems was chopped to replace Egyptian clover hay in concentrate feeding mixture and 

added to rabbit’s diet in different levels (0, 25, 50 and 75 %). Chemical composition of water hyacinth 

and the experimental diets are presented in Table (1).  

 

Table (1): Chemical composition of water hyacinth and the experimental diets. 

Item Composition on DM basis % 

 

Sun dried water hyacinth 

CFM (Control group)* 

DM CP EE NFE CF Ash 

91.4 14.7 2.1 31.6 22.7 28.9 

91.1 16.1 4.3 61.0 14.2 4.4 

1st group (25% water hyacinth) 91.1 16.3 4.2 60.4 14.5 4.6 

2nd group  (50% water hyacinth) 91.1 16.6 4.2 59.5 14.7 5.0 

3rd groups (75% water hyacinth) 91.0 16.4 4.1 50.1 15.1 5.3 
*CFM consisted of Hay 30 %, Barley 9 %, corn Yellow 15 %, wheat, bran 30 %, soybean meal 14 % 

   and add nitration 2 %.  

 

Experimental rabbits and feeding groups: 

Forty eight  New Zealand White young male rabbits at 6 weeks of age at about 696 grams average live 

body weight were divided into four groups (each group contains 12 male rabbits and three replicates). The 

control group was fed on the normal diet according to NRC (2004) recommendations. Water hyacinth 

was used to be replacing 25, 50 and 75% of Egyptian clover hay in concentrate feeding mixture diet, for 

1st, 2nd and 3rd group, respectively.  

 

Table (2): Feed ingredients of the experimental diets. 

Ingredients% Experimental diets 

Control 

group 
1stgroup (25%) 2ndgroup (50%) 3rdgroups (75%) 

Egyptian clover hay 30 22.5 15 7.5 

Water hyacinth 0 7.5 15 22.5 

Yellow corn 15 15 15 15 

Wheat brain 30 30 30 30 

Soybean meal (48% 

protein) 

14 14 14 14 

Barley 9 9 9 9 

Common salt 0.5 0.5 0.5 0.5 

Lime stone 0.78 0.78 0.78 0.78 

Mineral premix 0.6 0.6 0.6 0.6 

Anti-toxins and fungi  0.12 0.12 0.12 0.12 

Total 100 100 100 100 

 

All rabbits in each group were individually weighed to the nearest gram at the start of the feeding 

period (6weeks of age) and then weekly in the morning before feeding and drinking till the end of feeding 

period (14 weeks of age). Diets were offered twice daily in equal quantities at the 8 am and 4 pm and 

estimated for each of the four groups every day. Both of consumed diets and refusals (if any) were 

recorded daily. 

Average daily gain, feed conversion and economic efficiency were estimated as follows: 

Average daily weight gain = total gain (gram) / number of days of feeding period 
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Feed conversion = feed intake (grams) / gain in weight (grams) 

Economic efficiency = price of weight gain (LE) / cost of feed consumed (LE) 

 

Digestibility trial: 

At the end of the experimental period a digestibility trail (4 rabbits in each group) with 7 days 

collection period. Tow rabbits with collar to prevent coprophage were used in each group. Rabbits were 

housed individually in metabolic cages to facilitate the quantitative collection of feces throughout the 

digestibility trail. Feces of each rabbit were collected and feed intake was recorded every day in the 

morning during the collection period (7 days). Fecal samples for each rabbit all collected for each male it 

stored (by draying in 60 ͦ C for 72 hours) for chemical analysis according to AOAC (1990). 

Statistical analysis:  

Statistical analysis was carried out by using the least squares procedure for analyzing the data with 

unequal sub class number described by SAS (2004). 

The statistical model was used as follows: 

Model (1) body weight, average daily gain, feed intake, feed conversion and economic efficiency 

Yijk =µ+Ti + Rj + (TR)ij + eijk   

Where: 

Yijk = the observation of growth performance for ijk rabbit; 

µ= general mean, common element to all observations; 

Ti= the fixed effect due to I th feeding group (i=1, 2, 3, 4); 

Rj = the fixed effect due to the j th replicate (j=1, 2, 3); 

(TR)ij= the fixed effect of the interaction  between feeding group and replicate; 

eijk= random error associated with the individual observation and assumed (NI D)  (0,  2e). 

 

Model (2) rabbits digestion coefficient. 

Yijk =µ+Ti+Cj+ (TC)ij + eijk 

Where: 

Yijk= the observation of digestion coefficients in feeding rabbit; 

µ= general mean, common element to all observations; 

Ti= the fixed effect due to I th coprophage status (i=1, 2); 

Cj= the fixed effect due to the j th replicate (j=1, 2, 3); 

(TC)ij = the fixed effect of the interaction  between feeding group and coprophage status;   

eijk= random error associated with the individual observation and assumed (NI D)  (0,  2e). 

Tests of significance for differences between means were carried out according to Duncan (1955). 

 

RESULTS AND DISCUSSION 

 

Growth performance: 

The least squares means and standard errors of the studied measures are presented in Table (3). The 

highest final body weight (2045grams) was recorded for the control group followed by the 50%WH 

while, the lowest one was recorded for the 25%WH group (1896 grams). The differences in final body 

weight due to feeding treatment effect were not significant at all levels of water hyacinth. These results 

agree with those observed by Moreland and Collins (1990) who recorded that differences in rabbit body 

weights failed to reject the null hypothesis that the growth rate was equivalent for 20 and 30% water 

hyacinth diets. On the other hand, Van Thu and Kim Dong (2009) showed that rabbits final live body 

weight was 2.012 , 2.020 , 2.059 , 2.011 , 1.827 and 1.695 grams, for rabbits that fed water hyacinth at 

levels of  0, 20, 40, 60, 80 and 100 % replacement to Para-grass (dry matter basis). The same authors 
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found that live body weight affected significantly (P<0.05) by different levels of water hyacinth in 

rabbit’s diet. 

Average daily weight gain at all feeding duration weeks (8weeks) had the same trend as these of final 

body weight. The control group was the significant heavier average daily weight gain (24.62 g), followed 

by the second (23.08 g), third (22.13 g) and then the first (20.56 g) experimental group. Differences 

between average daily weight gains due to water hyacinth levels in rabbit’s diet were significant (P<0.05) 

as shown in Table (3).These results agree with those Zeweil et al., (1993) recorded a significant (P<0.05) 

differences between daily weight gain of rabbits fed on water hyacinth leaves in different levels 0, 10, 20 

and 30 % was 19.44, 20.16, 17.40 and 19.94 grams, respectively. 

Rabbits of all feeding groups almost had the same total feed intake during the feeding duration and 

there were no significant differences between groups due to feeding levels of water hyacinth as observed 

in Table (3). These results are in accordance with those shown by Eleraky and Mohamed (1996) who 

reported that rabbits total feed consumption was 5422, 5513. And 5226 grams, for animal fed 0, 15 and 

30% water hyacinth, respectively. Differences between feeding levels groups were not significantly. 

Zeweil et al., (1993) recorded that rabbits feed intake of water hyacinth levels 0, 10, 20 and 30% were 

85.6, 89.68, 93.09, and 81.6 grams/day, respectively without significant differences. 

 

Table (3): Least-squares means and standard errors (LSM±SE) of rabbit’s growth performance.  

Item Control group 
First  group 

(25% WH) 

Second group  

(50% WH) 

Third group 

(75% WH) 
Sig. 

No. of rabbits 12 12 12 12  

Initial body 

weight (g) 
675.41±36.37 717.50±36.37 715.83±36.37 699.16±36.37 ns 

Final body 

weight (g) 
2045.16±65.77 1896.16±65.77 2008.75±65.77 1938.75±65.77 ns 

Average daily 

gain (g) 24.62±.95a 20.56±.95b 23.08±.95ab 22.13±.95ab 
* 

Daily feed intake 

of dry matter (g) 
73.54±1.79 72.80±1.79 78.73±1.79 73.94±1.79 ns 

Total  feed intake 

of dry matter (g) 
4118.33±100.38 4076.83±100.38 4409.41±100.38 4141.00±100.38 ns 

Feed conversion 

(feed/gain) 
3.06±0.13b 3.56±0.13a 3.48±0.13a 3.38±0.13ab * 

Economical feed 

efficiency 

(Benefit/cost 

ratio) 

2.99±0.11ab 2.67±0.11b 2.91±0.11ab 3.12 ±0.11a * 

ns= p>0.05, *=p<0.05. 

a, b Means within any classification, followed by different letters are significantly different (p<0.05) 

 

Rabbits of the first feeding group (feeding 25%water hyacinth) gave the significant worst average feed 

conversion (3.56 feed/gain), while control group recorded the best one (3.06 feed/gain). The differences 

between means of rabbits feed conversion, due to feeding groups effect, were significant (P<0.05). These 

results are in good agreement with those of Van Thu and Kim Dong (2009) who recorded that feed 

conversion rates in growing rabbits fed on 0, 20, 40, 60, 80 and 100 % water hyacinth were 3.75, 3.68, 

3.63, 3.76, 4.37 and 4.25 DM/kg live body weight, respectively, with significant differences. Zeweil et 

al., (1993) found that feed conversion ratio was 4.40; 4.45, 5.27 and 8.22, for rabbits fed on 0, 10, 20 and 

30% water hyacinth in diet. Differences between treatments were statistically significant (P>0.05).   

Third feeding group of rabbits (75%water hyacinth) had the significant highest economical feed 

efficiency value (3.12) followed by control group (2.99), second group (2.91) and then the first group 

(2.67). The differences between means of economical feed efficiency, due to feeding groups effect, were 

significant (P<0.05). These results are near to that obtained by Van Thu and Kim Dong (2009) who 

studied the effect of feeding rabbits different water hyacinth levels; found that economic returns were 

similar with the highest value of treatment was 24.52, 24.62, 26.27, 24.40, 16.81 and 13.26, for rabbits 

fed on 0, 20, 40, 60, 80 and 100 % water hyacinth, respectively. El–Adawy et al., (2000) reported that 

economic efficiency of feeding growing rabbits on water hyacinth instead of alfalfa hay was 186.36, 

197.4 and 190.01gain cost/feed cost, for rabbits fed on 0, 18 and 36 % water hyacinth, respectively. The 
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same authors concluded that feeding growing rabbits from 7-15 weeks of age on diets containing 18 and 

36% water hyacinth decreased the feed cost by 8.37 and 14.99% and increased the economic efficiency 

by 5.9 and 1.9%, respectively. 

 

Digestibility trial: 

It is of interest to notice that the digestibility coefficient of OM, CP, CF and EE between the different 

experimental groups were not significant. However, significant differences were recorded for EE 

digestibility. These results agree with those of many investigators; El–Adawy et al., (2000) observed no 

significant differences in the digestibility coefficients of nutrients among rabbits fed the control diet and 

rabbits fed diets containing 18 and 36 % water hyacinth instead of alfalfa hay. Zewil et al., (1993) 

reported that digestibility of protein and fat were similar in the rabbits given no water hyacinth leaves or 

10% water hyacinth leaves, digestibility of nitrogen free extract was not significantly different among 

groups but the digestibility of crude fiber increased with increasing level water hyacinth leaves in the diet. 

  

Table (4): Least square means and standard errors (LSM ±SE) of rabbits’ digestion coefficients. 

Item No. OM CP CF EE NFE 

Control group 4 64.00±0.54 64.25±0.66 17.25±0.51 74.75±0.46b 66.75±0.62 

1st group (25% 

water hyacinth) 
4 63.00±0.54 65.50±0.66 17.25±0.51 76.00±0.46ab 66.75±0.62 

2nd group  (50% 

water hyacinth) 
4 62.25±0.54 66.00±0.66 18.25±0.51 76.75±0.46a 66.25±0.62 

3rd groups (75% 

water hyacinth) 
4 62.50±0.54 66.75±0.66 18.50±0.51 77.00±0.46a 67.50±0.62 

Significant  ns ns ns * ns 

Coprophagy status: 

Collared rabbits 8 61.25±0.38b 62.12±0.46b 16.12±0.36b 74.25±0.33b 64.50±0.44b 

Uncollared rabbits 8 64.62±0.38a 68.37±0.46a 19.50±0.36a 78.50±0.33a 69.12±0.44a 

Significant  *** *** *** *** *** 
ns= p>0.05, *=p<0.05,***=p<0.001.  

a, b Means within any classification, followed by different letters are significantly different (p<0.05) 

 

Un-collared rabbit feeding group had higher digestion co-efficient of organic matter, crude protein, 

crude fiber, ether extract and nitrogen free extract than collared rabbit feeding group. The differences 

between means of digestion co-efficient, due to coprophagy status of feeding rabbits groups, were highly 

significant for organic matter, crude protein, crude fiber, ether extract and nitrogen free extract (P<0.001) 

(Table 4). The differences among uncollared and collared rabbits due to prevention of coprophagy status 

were significant (P<0.05). These results indicate that the prevention of coprophagy in rabbits decreased 

the digestibility of all nutrients. This presented results almost agree with those of Ibrahim (2005) found 

that digestibility values of all nutrients (OM, CP, CF, EE and NFE) for uncolored rabbits were higher 

than those for collared ones. 

 

CONCLUSION 

 

Present results conclude that, sun dried water hyacinth leaves and stems may be used as a feed for 

rabbits to replace 50% water hyacinth of clover hay in concentrate feed mixture without negative effect 

on rabbits growth, feed conversion, economic efficiency and digestibility, in addition to it reduce the cost 

of rabbits feed and pollution of environment.   
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 تأثير التغذية على مستويات مختلفة من ورد النيل على أداء الأرانب النامية

  

 رفعت زعرب عياد قلينى   عبداللا و جمال على الدين الصياد ومحمد محمد  تامر مسعد محمد حسن و

جمهورية مصر العربية -جامعة بنها –كلية الزراعة بمشتهر -قسم الإنتاج الحيوانى   

 

جامعة بنها   -كلية الزراعة    –مزرعة أرانب خاصة  تحت إشراف أساتذة تغذية الحيوان بقسم الإنتاج الحيوانى    أجريت هذه الدراسة فى

ومتوسط  أسابيع    6من ذكور الأرانب الصغيرة من سلالة النيوزيلندي الأبيض بعمر    48على    2014خلال الفترة ما بين مايو إلى يوليو  

ذكر من الأرانب ومقسمة إلى ثلاث مكررات( للتغذية    12حيث تم تقسيمها إلى أربع مجاميع )كل مجموعة تحتوى على    جم  696وزن حى  

بديلا عن دريس البرسيم الموجود بالعلف المركز  %(75و  50و  25و  صفربنسب مختلفة )شمسيا على أوراق وسيقان ورد النيل المجفف  

 أسابيع.  8خلال فترة تغذية 

فروق معنوية فى وزن الجسم الحى والغذاء المأكول خلال فترة التغذية على نسب مختلفة من أوراق وسيقان   عدم وجودائج أظهرت النت

 . شمسيا ورد النيل المجفف

  1896و  1938و    2008  و  2045المجموعة المقارنة يتبعها المجموعة الثانية والثالثة والاولى )فى  أفضل وزن جسم نهائى للأرانب  

الكفاءة الاقتصادية للغذاء طوال فترة التجربة اختلافات  الجسم ومعامل التحويل الغذائي و . متوسط الزيادة اليومية فى وزنالترتيبعلى  جم(

و    24.62أعلى زيادة يومية فى وزن الجسم بالمجموعة المقارنة يتبعها الثانية والثالثة والاولى )  .بين مجموعات التغذية  (P<0.05)معنوية  

نيل( أسوء معامل تحويل  الورد    %25)  الأولىالارانب فى المجموعة الغذائية  تعطي    .جم/يوميا( على الترتيب  20.56و    22.13و   23.08

   (.3.06غذائى )  أفضل معامل تحويل أعطت( بينما المجموعة الكنترول 3.56غذائى )

المجفف   النيل  ورد  وسيقان  أوراق  باستخدام  نوصى  السابقة  النتائج  خلال  بنسبة    ياشمسمن  للأرانب  دريس 50كغذاء  عن  بديلا   %

بالاضافة    ءة الاقتصادية والهضم فى الأرانبنمو ومعامل التحويل الغذائى والكفاال  على  ىبدون تأثير سلبالبرسيم الموجود بالعلف المركز  

  . الى تقليل تكاليف تغذية الارانب وتلوث البيئة


