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ABSTRACT 
 

Rabbit as one animal with multi benefits for meat production need to be improved upon in the area of semen quality 

and quantity as it affects conception of does, hence this study to ascertain “rhizopith” effect on semen characteristics of 

rabbit buck. Forty-eight healthy mixed breed of adult rabbit (Oryctolagus cuniculus) bucks of about 2.2kg average 

weight were investigated in an 84-days feed trial with rhizopith in a 4x3 Completely Randomized Design (CRD). Water 

and feed were served ad-libitum. Results indicated active, sluggish motile, non-motile, and abnormal cells, cells total 

count and semen volume to be significantly different (P˂0.05). The level of significance however, differed and were 

varied among treatment means (P˂0.05). Active cells and semen volume were highest for treatment four whose rhizopith 

inclusion rate was the highest (15%).  Semen volume for treatment four was at least 150% above treatment one and 

250% above treatments two and three respectively. Also, sluggish motile, non-motile and abnormal cells were least for 

treatment four (P˂0.05). It was observed from the result of the experiment that rabbit buck’s fed rhizopith greatly 

influenced the semen volume and abnormality of the live cells in the semen was also influenced. Therefore, inclusion 

of rhizopith is recommended in male rabbit and other animal diet to improve semen quality.  
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INTRODUCTION 

 

Plant parts and/ or extracts have proved very useful as 

supplementary diets in domesticated rabbits. These they tend 

to do by not abating breeding cost but to help provide the 

required nutrients in the animal’s diet. In recent times, use of 

herbal medicines has gradually acquired vital therapeutic 

role of replacing synthetic medications for animals and 

humans due to increased incidence of drug resistance 

(Olowosulu and Ibrahim, 2006). In Africa particularly in 

Nigeria, several plants have been identified to have 

medicinal and nutritional importance. The diverse African 

herbal plants afford the trado-medical practitioner best 

opportunities in the selection of herbs for various human and 

animal diseases (Johnson, 2004). In folk and traditional 

medicine practices, several herbal plants and/or their extracts 

have been used to enhance fertility in male and female 

animals (Vasudeva and Sharma, 2007; Singh and Singh, 

2009) in their unaltered form. Some of the herbs and/or its 

extracts have been reported to improve libido, sexual 

behaviour, mating performance and spermatogenesis 

(Chauhan et al., 2007), while others balance the levels of 

hormone such as testosterone, luteinizing hormone, and 

follicle stimulating hormones in hypothalamic-pituitary 

gonadal axis (reproductive axis) of male and female animals. 

Previously, tropical ethno-medical and ethno veterinary 

plants and other products with propensity to limit and/or 

enhance reproductive function in animals have been reported 

Yahaya et al. (2015). The current study was therefore 

conducted to assess semen characteristics of rabbit bucks fed 

(pith) of plant red mangrove (Rhizophora mangle) hence the 

word ‘rhizopith’. The objectives of the study include an 

examination of Rhizophora mangle pith effect on semen 

mortality, microscopic (visual), colour, viscosity, volume, 

reaction and odour. 

 

MATERIALS AND METHODS 

 

Study area 

The study was conducted at Ignatius Ajuru University 

of Education Ndele Campus Demonstration Farm in 

Emeohua LGA Rivers State of Nigeria. 
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Experimental animal 

Oryctolagus cuniculus was sourced from University of 

Ibadan. Fourty-eight (48) apparently healthy mixed breed 

adult rabbits weighing average of 2kg was used. The 

rabbits were screened and treated with broad spectrum 

(kempromec®) on arrival against endoparasites and 

helminthes infestation before the commencement of the 

experiment while water and feed were provided ad-libitum. 

 
Experimental Test Material (Rhizopith) 

Young root of Rhizophora mangle (Red Mangrove) 

were harvested from the intertidal zone of Kraka-ma waters 

in Asari-Toru L.G.A., Rivers State. The roots were 

immediately broken open and the pith extracted and sun 

dried to remove moisture and grinded to about 2mm size to 

enable easy picking by the rabbits.  

 
Experimental design 

Forty eight mixed breed of adult male rabbits were 

randomly allotted to four dietary treatments having three 

replicates per treatment. Each replicate had four rabbits in 

a Complete Randomized Experimental Design (CRD). The 

experiment lasted twelve (12) weeks. 

 
Table 1: Feed composition of the experimental diet 

Ingredients 
Treatment 

1 (Control) 

Treatment 

2 

Treatment 

3 

Treatment 

4 

Rhizopith 0 5 10 15 

Groundnut 

cake 
10 10 10 10 

Maize 15 10 5 0 

Palm kernel 

cake 
27 27 27 27 

Soya bean 

meal 
4 4 4 4 

Wheat bran 40 40 40 40 

Guinea corn 2 2 2 2 

Bone meal 0.5 0.5 0.5 0.5 

Lysine 0.4 0.4 0.4 0.4 

Methionine 0.5 0.5 0.5 0.5 

Common salt 0.3 0.3 0.3 0.3 

Vit/Mineral 

premix 
0.3 0.3 0.3 0.3 

Total 100 100 100 100 

 
Table 2: Proximate analysis of the experimental diet 

Proximate component Percentage composition 

Moisture  9.08 

Ash 

Fat  

4.63 

0.24 

Protein  4.49 

Carbohydrate  24.70 

Fibre  57.99 

Energy(kcal/100g)  115.94 

 

Semen collection and evaluation  

Assembling the artificial vagina 

Semen collection was done at the end of the 

experiment using Artificial Vagina (AV). The AV was 

assembled as follows: 

A short plastic cylinder was obtained, a latex condom 

was used as a liner, whose end was cut off to allow both 

ends opened. A rubber band was used to fix the liner on the 

cylinder at one end, then glycerol was administered into the 

space between cylinder and the rubber liner and the other 

end of the cylinder was fixed with another rubber band to 

assemble the AV. The assembled AV was placed in a 

beaker of warm water at 40°c, the warm water to cause 

expansion of the glycerol within the liner and also provide 

the necessary pressure and temperature. Traces of water 

was cleaned from the AV, a short test tube was attached at 

one end of the AV and the other end lubricated with non-

perfumed petroleum jelly for easy penetration.  To collect 

the semen from the bucks, it was ensured that the collector 

was properly gloved and a rabbit doe was introduced to the 

buck’s cage to serve as a teaser. The buck was observed 

closely and as it mounted the doe, the artificial vagina was 

placed gently at the vulva of the doe, so as to direct the 

penis into the AV for penetration and eventual ejaculation. 

 

Semen evaluation 

The ejaculate was evaluated as described by Esteso et 

al. (2006). This includes the visual or gross evaluation of 

the ejaculate soon after collection for volume, pH and color 

as well as microscopic examination for mortality, 

concentration, percentage live spermatozoa, and 

morphological abnormalities.  

 

Volume 

Volume of semen was measured directly from the 

calibrated tube used for the semen collection. 

 

Colour 

The three (3) colour categories of milky, creamy, and 

watery designated 1, 2, 3 was used for scoring the semen 

as described by Esteso et al. (2006). 

 

Semen pH 

This was determined by dipping a litmus paper into the 

ejaculate and corresponding colour changes observed and 

recorded. 

 

Gross motility 

This was examined as quickly as possible after 

collection by placing a drop of semen sample on a pre-

warmed glass slide, cover slipped and examined at X10 

magnification.  

 

Spermatozoa concentration 

This was determined using Neubauer haemocytometer 

as described by Azawi and Ishmael (2012). Micropipette 

was used to aspirate 25µl of semen and was diluted with 

5ml of 3% Nacl in a test tube, dilution factor was 5000. The 

extension of the pipette, was wiped to remove any adhering 

semen. A cover slip was placed on the haemocytometer and 

two drops of the diluted semen was placed under the cover 

slip on each sides of the haemocytometer. The 

haemocytometer was carefully placed in a pre-wetted 

chamber and lid loosed left for 5mins examined using a 

microscope at X40 thereafter, magnification and sperm 

cells was counted in five thoma squares of the chamber (i.e. 

five corner and the centre squares). The concentrated 

semen was then calculated. 

 

Percentage live sperm cells 

This was determined as described by Esteso et al. 

(2006). A thin smear of the semen was made on a clean 

grease free slide and stained with eosin-nitrogen. This 
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technique was based on the principle that eosin-nitrogen 

penetrates and stains dead sperm cells while live sperm 

cells repel the stain. Dead spermatozoa stained pinkish or 

reddish while live spermatozoa remained colourless. One 

hundred (100) stained and unstained sperm cells was 

counted when the slide was dried, using light microscopy 

at X40 magnification and percentage of each estimated. 

 

Sperm abnormalities 

Was determined by making a thin smear of the semen 

sample on clean grease free glass slide and stained with 

eosin-negrosin as prescribed by Esteso et al. (2006). 

 

Statistical analysis 

Data collected was subjected to analysis of variance 

(ANOVA) Steel and Torrie (1980). The means were 

separated using Duncan’s New Multiple Range Test 

(Duncan, 1995). 

 

RESULTS AND DISCUSSION 

 

Semen characteristics as expressed by rabbit bucks fed 

red mangrove pith are on table. Active, sluggish motile, 

non-motile, and abnormal cells, cells total count and semen 

volume were all statistically significant (p˂0.05). The level 

of significance at the end of 8 weeks feed trial however, 

differed and were varied among treatment means. Active 

cells and semen volume were highest for treatment four 

whose rhizopith inclusion rate also was the highest (15%).  

It was also observed that the numerical value of semen 

volume for treatment four was at least 250% above 

treatment one and 300% above treatments two and three 

respectively. In addition, sluggish motile, non-motile and 

abnormal cells were also the least for treatment four. This 

agrees with Tusel et al. (2012) that characteristics of semen 

are highly variable between collections and that the success 

of rabbit AI program depends to a great extent on the 

health, feed availability, quality of the semen collection, 

reproductive performance and quality of semen. The study 

further confirmed that the amount of semen produced and 

its quality plays a crucial role in buck’s fertility and 

prolificacy because the number of inseminating does from 

each ejaculation depends on the volume, sperm 

concentration, and motile sperm after freezing and thawing 

although, technique of semen preservation (fresh, 

refrigerated and frozen) and insemination (vagina, cervical 

intrauterine) are considered as very important techniques in 

genetic improvement programs. However, the maximized 

differences in semen volume and active cells and 

minimized differences in sluggish motile, non-motile and 

abnormal cells of treatment four may also be indicative of 

the fact that change in nutrition altered total amount of 

testicular tissue and the efficiency with which the gametes 

were produced by that tissue. Oldham et al. (1988) had 

earlier reported that a 25% increase in testicular size led to 

an 81% increase in production of spermatozoa in rams, 

while Cameron et al. (1988) found that an 86% increase in 

testicular size led to a 250% increase in production of 

spermatozoa in rams although the number of ejaculated 

spermatozoa  was  not  affected until 7 weeks after a change 

 

                                          A        B         C          D 

  
 

Plate I: Artificial Vagina adapted from IMV Technologies 2911 model (AV) for rabbits. A. rubber liner fixed on both ends by rubber 

bands.  B. Plastic cylinder.  C. Short test tube for collection of ejaculates. D. Expanded glycerol within the liner, narrowing the lumen 

of the AV. 

 
Table 3: Effect of Rhyzopith inclusion rate on semen characteristics of rabbit 

  Treatments 

Parameters T1 (control) T2 T3 T4 

  0% Rhizopith 5% Rhizopith 10% Rhizopith 15% Rhizopith 

Active cells (%)   8.07b ± 0.12   7.14d ± 0.15  7.33c ± 0.06 9.46a ± 0.1 

Sluggish motile cells (%) 15.12b ± 0.04 14.71c ± 0.44 16.43a ± 0.06 10.23d ± 0.03 

Non motile cells (%) 15.13b ± 0.13 18.04a ± 0.08 13.10c ± 0.96 10.25d ± 0.35 

Abnormal cells (%) 80.13a ± 0.13 22.46d ± 0.14 24.58c ± 0.09 53.35b ± 0.24 

Cells total count (x10⁶/ml)   9.30c ± 0.20 11.40b ± 0.20 12.60a ± 0.20 11.40b ± 0.20 

Semen volune (ml)   3.00b ± 0.40   2.20d ± 0.05   2.30c ± 0.15   8.00a ± 0.68 

Puss cells (%)      3-4 ± 0.02      2-4 ± 0.02      2-4 ± 0.02      2-4 ± 0.02 

Appearance milky Milky milky milky 

Viscosity normal Normal normal normal 

Reaction 9.0 9.0 9.0 9.0 

Odour acidic acidic acidic acidic 

Motility Progression good good good good 

a, b, c, d means within same row with different superscripts are significantly different (P˂0.05).
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in diet, suggesting that the effects on spermatogenic 

efficiency are exerted after the last spermatogenic division. 

Indeed, rabbit bucks are the 3 basis of reproductive success 

in the rabbit farm, as the prolificacy and fertility of does 

depends on their productivity through performance of 

artificial insemination (AI) and or direct mating with does, 

Alvarino (2000). 

Rhizopith seem to have influenced semen quality 

characteristics by increasing the required semen volume 

and active cells while reducing the non-required sluggish 

and non-motile cells respectively. It also affected blood 

parameters as was observed in platelets peak in treatment 

four and lymphocyte peak in treatments three and four 

respectively. 

 

Conclusions 

Dietary incusion of rhizopith to concentrate feed as 

low as 5% in treatment 2 and as high as 10% and 15% in 

treatment 3 and 4, respectively did not influence 

statistically, active cells, sluggish mortal cells, none mortal 

cells, abnormal cells and cells total count were not 

influenced statistically (p<0.05) even though there were 

numerical differences. Meanwhile at 15% rhizopith 

inclusion rate, the semen volume was statistically (p<0.05) 

and numerically influenced.  

 

REFERENCES 
 

Alvarino JMR, 2000. Reproductive performance of male 

rabbits. In: Proceedings 7th World Rabbit 

Conference., Valencia July, 13-35. 134.  

Cameron AWN, Murphy PM and Oldham CM, 1988. 

Nutrition of rams and output of spermatozoa. In: 

Animal Production in Australia. Proceedings, 

Australian Society of Animal Production. (Barrett-

Lennard, IP and Ternouth, JH, editors). July, 8th-10th. 

University of Melbourne, Australia. 17: 162-165.  

Chauhan NB, 2006. Effect of aged garlic extract on APP 

processing and phosphorylation in Alzheimer‟s 

transgenic model Tg2576. Journal of 

Ethnopharmacology, 108(3): 385-394.  

Chauhan NS, Rao CV and Dixit VK, 2007. Effect of 

Curculigoorchioides rhizomes on sexual behaviour of 

male rats. Fitoterapia 78:530-534.   

Esteso MC, Soler A, Fernandez-santos M, Quinteromoreno 

AA and Garde JJ, 2006. Functional significance of the 

sperm head morphometric size and shape for 

determining freezability in Iberian Red Deer 

(Cervuselaphushis panicus) epididymal sperm 

samples. Journal of Andrology, 27(5): 662-670.  

Olowosulu AK, Ibrahim YKE, 2006. Studies on the 

antimicrobial screening of Aqueous extracts of five 

plants used in Folk medicine in Nigeria. West  African 

Journals Online: Biology & Life Sciences 3(5): 21-26. 

Singh AS, DT Pal, BC Mandal, P Singh and NN Pathak, 

2002. Studies on changes in some of blood 

constituents of adult cross-bred cattle fed different 

levels of extracted rice bran. Archive - Pakistan 

Journal of Nutrition - Science Alert 1: 95-98.  

Singh VK and Singh D, 2008. Pharmacologic effects of 

garlic (Allium sativum L.) Annual Review of 

Biomedical Sciences, 10: 6-26.  

Tusell L, Legarra, A, Gracia-Tomas M, Rafel O, Ramon J 

and Piles M, 2012. Genetic basis of semen traits and 

their relationship with growth rate in rabbits. Journal 

of Animal Science. 90:1385-1397.  

Vasudeva N and Sharma SK, 2007. Post-coital antifertility 

activity of Hibiscus rosasinensis Linn. Roots. Oxford 

Journal, 5(1): 91-94. 

Yahaya MA, Wekhe SN, Ukpai1 OO, Ajuogu PK and Ndor 

L, 2015. Response of rabbit’s testosterone and 

estrogen status to graded levels of white mangrove 

plant (languculariar acemosa). Global Journal of 

Animal Scientific Research, 3(2): 487-490.  

 

https://www.ajol.info/index.php/index/browse/category?categoryId=8
https://www.ajol.info/index.php/index/browse/category?categoryId=8
https://scialert.net/previous.php?issn=1680-5194
https://scialert.net/previous.php?issn=1680-5194
https://en.wikipedia.org/wiki/Journal_of_Animal_Science
https://en.wikipedia.org/wiki/Journal_of_Animal_Science

