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ABSTRACT: This study aimed to
evaluate the possibility of using
Panicum maximum hay (Pmh) as an
alternative to clover hay in rabbit
diets. Sixty New Zealand White
(NZW) weaned male rabbits, 6 weeks
old with an average body weight of
720+42 g, were allotted to four
dietary groups (15 rabbits in each).
The control group fed a basal diet
contained 36 % clover hay (D1), The
other three groups were fed graded
Pmh levels of 12, 24 and 36 (%) of the
total diets to replace the clover hay in
the basal diet, by nearly 33, 66 and

100% (D2 and D3 and D4,
respectively). Rabbits were fed
pelleted feed ad libitum. The

experiment extended for 8 weeks.

The chemical composition of Pmh
was 12.18% CP, 28.38% CF, 1.4%
EE, 12.63% ash, and 37.41% NFE.
The results of the feeding trial
indicated  that  feed intake,
digestibility, of CF and NFE, nutritive

value (TDN and DE), daily body gain,
FCR and carcass percentage were
slightly  significantly (P< 0.05)
decreased with increasing the Pmh
replacement up to 24% (D2 and D3)
and significantly (P<0.05) declined
with the highest replacement level
(D4) as compared with the control.
On the other hand, using Pmh as a
replacement for clover hay improved
the net revenue by increasing the Pmh
level as a result of reducing the total
feed cost, and the highest replacement
level gave the best relative economic
efficiency than control (114%).
Conclusively, from these results it
could be concluded that inclusion of
Pmh instead of clover hay can be
used as an alternative and more
economical feed than clover hay in
rabbit diets.
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INTRODUCTION

Global meat production is expected to be more than double in 2050
(Steinfeld et al., 2006). To meet such demand other alternative meat sources
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production is required. Rabbit is a good potential source as part of a solution
to fulfill the increasing demand for animal proteins (Daader et al., 2016). One
of the main problems faced by farmers to increase their livestock productivity
is the gap between feeding animals available and required.

Clover hay is a common feed ingredient in rabbit feeding and the main
winter forage for the other ruminant animals in Egypt. It's necessary to find
other alternative forage resources to cover the shortage of green forages and
to maintain the animal requirement and performance with suitable economical
costs. Using alternative feed resources appears seems to be promising way to
not only in overcome the limitations of native feed, but also to reduce
environmental pollution (Sallam et al., 2019).

Panicum maximum is one of these new alternative forages is the (Pm),
It may be found all across the tropics The proper management of this grass
can aid in overcoming the growing gap between animal supply and demand
for nutrients. Because of its high biomass and dry matter output, Panicum
maximum is the best grass for hay production (Ajayi, et al., 2008). This grass
was used in many countries in the west and center of Africa, Asia, and South
America and used as a forage source in the feed of growing rabbits (Liu et al.,
2018 and Refaie, et al., 2020). This plant has various advantages; it has a fast-
growing rate, adapted to different environments. It also has high nutritional
value, with 10.5 percent crude protein, 2.5 percent ether extract, 30.4 percent
crude fiber, and 7.5 percent ash. (IronKwe and Ukanwoko, 2016).

Few investigators have been done on using Pm as feed for growing
rabbits. In this respect, when rabbits were given a concentrate diet plus Pm in
a 1:2 ratio by Amata and Okorodudu (2016), the weight gain values were
greater than when rabbits were fed the same concentrate diet with Myrianthus
arboreus or Gmelina arborea grass in the same ratio by Amata and
Okorodudu (2016). Also, Refaie et al., (2020) reported that replacement of
clover hay by Pm as a percentage of 15%, 30%, and 45% improved the
cecum bacterial count and crude protein digestibility. The results also
revealed that replacing up to 45 percent of the Pm with Pm resulted in better
growth and reduced cecum coliform bacteria. Furthermore, Ezea et al., (2014)
found that pregnant rabbits fed a concentrate diet plus a mixed forage
containing Pm gained more weight for their does and litters than those on a
commercial control diet.

Therefore, the aim of this study was to evaluate how varying levels of
and total replacement of clover hay with Panicum maximum hay affected
digestibility, growth performance, carcass characteristics, and rabbit
economic efficiency.
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MATERIALS AND METHODS

1. Animals, feed, and management

The Rabbit Research Farm, Faculty of Agriculture, Zagazig University,
Zagazig, Egypt, was used for this investigation. All experimental methods were
carried out under the supervision of the Local Experimental Animal Care
Committee, and the institutional Committee accepted the ethics. Husbandry
standards developed from Zagazig University standard operating procedures
were used to care for the rabbits. A total of 60 weaned male New Zealand
White (NZW) rabbits (6 weeks old; average starting body weights (720£42))
were randomly assigned to four groups (15 animals in each).The experimental
groups were fed: basal diet (D1), which contained 36% clover hay, while the
other three groups were fed graded Pmh levels of 12, 24 and 36 (%) of the total
diets to replace the clover hay in the basal diet, by nearly 33, 66 and 100% (D2
and D3 and D4, respectively). Water was provided at all times and the tested
diets were offered in pelted form ad libitum. In a naturally ventilated area, the
animals were reared individually in galvanized wire cages (diameters of each
cage were 35 40 60 cm). The cages were fitted with manual feeders and
automatic nipple drinkers to provide clean fresh water continuously. All rabbits
were kept under similar hygienic, management, and environmental conditions.

All rabbits were acclimatized for one week before starting the
experiment and fed on the control diet until the start of the trial. The rabbits
received formulated diets to cover their nutrient requirements according to
De Blas and Mateos (2010) recommendations.

Panicum hay preparation:

Every five weeks, the Panicum maximum was cut (about 100 cm in
length), air-dried in the shade, milled, then combined with the other
materials and pelted. Table 1 presents the components and chemical analysis
of the diets that were analyzed.

2. Performance measurements:

The growth performance trial was continued for eight consecutive
weeks. Feed intake (g) was recorded for each rabbits by measuring the
remaining quantities of diet then subtracting them from the supplied before
giving the next quantities. All rabbits were weighed individually at the
beginning of the experiment (42-d), and then every week. The feed
conversion ratio (FCR) was calculated by dividing feed intake (g) by body
weight gain (g).
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Table 1. Formulation and chemical composition of experimental diet.

Items Experimental diets
Ingredients: D1 D2 D3 D4
Clover hay 36 24 12 0
Panicum maximum hay 0 12 24 36
Soybean meal (44% CP) 11 11 11 11
Yellow corn 28 28 28 28
Wheat bran 23 23 23 23
Sodium chloride 0.3 0.3 0.3 0.3
Limestone 1.2 1.2 1.2 1.2
Minerals & vitamins mixture 0.3 0.3 0.3 0.3
DI -Methionine 0.2 0.2 0.2 0.2
Total 100 100 100 100
Chemical analysis(%on DM basis) determined:

Organic matter (OM) 89.63 89.79 89.18 89.90
Crude protein(CP) 1534 1542 15.14 15.16
Crude fiber (CF) 14.16 1456 1451 14.85
Ether extract (EE) 232 245 282 239
Nitrogen free extract (NFE) 56.81 57.36 56.81 57.50
Neutral detergent fiber (NDF) 40.90 38.60 37.95 37.45
Acid detergent fiber (ADF) 24.03 24.00 23.83 23.72
*Digestible energy (Kcal/kg dry matter) 2294 2304 2218 2310

'Premix contains per kg (Minerals and Vitamins mixture): Vit. A, 20000 IU; Vit.
D3, 15000 I1U; Vit.. E, 8.33 g; Vit.. K, 0.33 g; Vit. B1, 0.33; Vit.. B2, 1.0 g; Vit. B6,
0.33 g; Vit.B5, 8.33 g; Vit. B12, 1.7 mg; Pantothenic acid, 3.33 g; Biotin, 33 mg;
Folic acid, 0.83 g; Choline chloride, 200; Manganese 80 g; Zinc 60 g; Iron 30 g;
Copper 4 g; lodine 0.5 g; Selenium 0.1 g; and Cobalt 0.1 g

* Calculated according to Fekete and Gippert (1986) as follows:
DE(Kcal/Kg DM) = 4253-32.6 (CF%)-144.4 (Total ash)

3. Nutrients digestibility:

The digestibility trails procedures were done at 14 weeks of age on the
last 7 days of the feeding trial. Four rabbits of each group were used. The
rabbits were kept individually in metabolism cages allowed for face
collection separately. During the collection period, feed and feces were
daily recorded quantitatively. The feces were dried and examined in
accordance with AOAC (2006).

4. Carcass traits:
At the end of the feeding trial, four rabbits per treatment were
weighed and sacrificed to assess the carcass characteristics. When complete
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bleeding was reached, skin and all entails were removed, and the carcass
weight (Empty body weight) and some carcass organs were weighed
(Blasco et al., 1993). The heart, liver, and kidney weights, as well as the
spleen and lungs, were weighed and represented as a percentage of the pre-
slaughter weight (SW). Dressing weight was calculated as a percentage by
dividing carcass weight + giblets / SW.

5. Chemical analysis

The Pmh and tested diets was oven dried and evaluated for dry matter
according to AOAC (2006) standards (JSON-100, Gongju, Republic of
Korea; method 930.15). The Kjeldahl unit was used to estimate crude
protein (UDK 129 model, VELP Scientifica, Usmate Velate, Italy; method
984.13).Ether extract level was analyzed by Soxhlet apparatus using diethyl
ether (method 954.02). Ash content was estimated by incineration in muffle
(Barnstead/Thermolyne Benchtop 47900, Thermo Scientific, Massachusetts,
United States; method 942.05). The neutral detergent and acid detergent
fiber were determined using Van Soest et al. (1991) techniques. The neutral
detergent fiber was analyzed with the addition of heat-stable -amylase and
the results were expressed without residual ash.

Phosphorus (P) was estimated by spectrophotometer manufacturer
Labomed, Inc., USA, Model spetro 22, S.N 221101 according to ISO
6491:1998. Sodium (Na) and potassium (K) contents were determined by
flame photometer spectroscopy apparatus (CIBA) Corning model 410,
USA, serial No. 4887) using the method of Westerman (1990).

The other elements contents were determined by atomic absorption
spectrophotometer (Perkin Elmar 2380, serial No. 13186, USA using ISO
6869:2000.

Amino acids were determined by using ion-exchange chromatography

on an automatic analyzer.

6. Statistical analysis

Using SAS (2004), the data were statistically evaluated using
Snedecor and Cochoran (1982) fully randomized design. The following
model was used:

Yij = p+ Di + g5

Where: Yj; = Individual observation, u= Overall mean, Di = Fixed effect of i
™ diet effect and e;; = Random error.

Duncan's multiple range tests was used to find significant differences
across diets (Duncan, 1955).
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RESULTS AND DISCUSSION

Chemical analysis of Pmh:

The chemical analysis of Pmh and its minerals and amino acid
contents (Table 2) revealed high nutrient contents (12,18 % CP, 28.30% CF,
1.4% EE and 37.41% NFE ), which were nearly identical to the nutritive
values of clover hay, indicating that it could be used as an alternative feed
resource for rabbits. Sallam et al., (2019) and Refaie et al., (2020) achieved
nearly identical results.

Table 2. Chemical analysis of clover hay and Panicum maximum

Items Clover Panicum contents

hay Fresh Hay | Amino acids profile Minerals

(%0)

DM 9125 | 3232 | 9195 | Arginine | 045 | ca | 0119/100g
CP 14.18 4.28 12.18 | Methionine | 0.16 | P | 0.16 g/100g
CF 27.91 9.95 28.30 | Cystine 0.21 | Mg | 0.16 g/100g
ADF 40.90 64.10 | 40.11 | Histidine 018 | K | 2.64g/100g
NDF 4594 | 8281 | 6490 | Leucine 067 | Na | 0.699/100g
ADL 2130 | 2314 | 842 | Isoleucine 036 | e | 33.21mg/100g
EE 2.67 0.50 14 Lysine 049 | Zn | 31.14 mg/100g
Ash 14.97 4.44 12.63 | Phenylalanine| 0.45 | Mn | 0.90 mg/100g
NFE 40.27 1315 | 37.41 | Tyrosine 0.32 | Cu | 3.07 mg/100g
DE(KcallkgDM)| 1416 - 1538 | Valine 048 | Cr | 7.08 mg/100g

*Calculated according to Fekete and Gippert (1986) as follows:
DE(Kcal/Kg DM) = 4253- 32.6 (CF%)- 144.4 (Total ash)

Feed intake, digestibility and growth performance traits:

The obtained results revealed that increasing the replacement level of
Panicum hay (Pmh) for clover hay did not significantly affect daily feed
intake (DFI) up to a 66 percent replacement level and significantly (P <0.05)
decreased when Panicum completely replaced the clover hay when
compared to the control (Table 3). This impact might be related to
Panicum's palatability, which could be connected to the plant's high NDF
and ADL content (Ajayi et al., 2008). Because it occupies a significant
volume in the stomach, a diet high in NDF typically has poor voluntary feed
intake (Ajayi et al. 2008). To indicate voluntary feed intake, NDF content is
utilized as an indicator of stomach fullness (Mupangwa et al.2000). Feed
intake was not substantially impacted by varied replacement levels of Pm
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Table 3. Growth performance of growing rabbits as affected by Panicam
dietary levels.

Parameter Experimental diets Sig.
test
D1 D2 D3 D4
Body weight, g:
d 42 (Initial) 731440 718+38 705442 700435 NS
d77 1641%54  1600°+41  1578%+49 1557°+51 *
d 98 (Final) 2194458  2151%46 21317452 2097°+49 *
Daily weight gain, g:
d42-d77 2600404 2520405 2494%+03 244905 *
d77-d98 26.30+0.3  26.24+04  26.39+05 25.71+04 NS
d 42-d 98 (Overall) 2611404 2559%405 2547°+04  24.94°+05 *
Daily feed intake, g:
d42-d77 107.14+7  106.81+6  104.8615 102.37+4 NS
d77-d98 15252%6  154.82%45 143194 139.06°+5 *
d 42- d 98 (Overall) 12416%44  12481%5  119.23%+4  116.13%45 *
Feed conversion ratio:
d42-d77 4.12+0.5 4.24+0.3 4.20+0.6 4.18+0.7 NS
d77-d98 5.80+0.4 5.90+0.5 544404 551409 NS
d 42- d 98 (Overall) 4.76+0.5 4.86+0.4 4.68+0.5 4.6610.8 NS

a,b Means in the same row bearing different letters differ significantly (P<0.05).
Sig. test: Significant test, NS: Not significant, * P< 0.05.

(15, 30, and 40%) for clover hay percentage in growing rabbit diets,
according to Refaie et al. (2020). Ifeanyichukwu et al. (2007), on the other
hand, investigated the influence of several forages, including Pm, on rabbit
development performance and found that rabbits fed Pm had the highest
feed intake when compared to the other forages examined and the control.
In addition, Uzegbu et al. (2010) discovered that feeding pigs with 5% fresh
Pm resulted in 20.2 percent reduced feed consumption and improved FCR
than the control group.

The digestibility of CF and NFE insignificantly (P < 0.5) declined
with increasing level of replacement level of Pm for clover hay except with
D4 (100% replacement) which significantly (P < 0.5) decreased than the
control (Table 4). The other nutrients digestibility (DM, OM, EE, and CP)
did not significantly affect via different groups. The obtained results
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Table 4: Digestion coefficients and nutritive values of growing rabbits as
affected by experimental diets

Parameter Experimental diets Sig.

test
D1 D2 D3 D4

Digestion coefficient (%)

DM 70.10%2.84  67.21%+1.93 66.50°+2.35 65.54"+1.37 *

oM 71.22°+153  68.75"+1.86 67.23*°+2.85 65.88"+1.60 *

EE 75.12+2.14 72.35¢1.75 70.76+1.99 68.98+2.72 NS

CF 45.60°+150  42.18%+0.99 40.90®+1.31 39.08°+0.94 *

cp 78.32+3.19 77.0542.26  77.18+2.93 76.07+1.91 NS
*

NFE 77.20%42.89  74.95%+178 74.11%+2.72 72.18°+2.30

Nutritive values (%)

TDN 6625119  65.00°+0.80  64.23%+1.44 62.39°+1.57 *

DCP 12.02+0.45 11.87+0.34 11.69+0.21 11.53+0.35 NS

*DE-KcalKgDM ~ 2935%+35 2880°+43 2845%+62 276451 *

a,b Means in the same row bearing different letters differ significantly (P<0.05).
Sig. test: Significant test, NS: Not significant, * P< 0.05
*DE: It was calculated according to Schneider and Flatt (1975) using the following
equation:
DE (Kcal/Kg DM) = TDN x 44.3.,

reflected on the nutritive values as TDN, DCP, and DE which had no
significant effects between different diets except D4 which showed
significantly (P < 0.05) lower values (Table 4). Refaie et al., (2020), who
examined diets containing Pm to substitute clover hay as a rate of 15 percent,
30 percent, and 45 percent, found similar outcomes. Sallam et al. (2019) also
discovered that there were no significant variations in digestibility
coefficients of all nutrients in male lambs fed blue panic grass between
treatments. On the other hand, Ajayl et al. (2008) found that goats fed various
Legumes (L. purposes, L. pubescent, and (A. histrix) supplemented diets had
worse nutritional digestibility than those fed a Pm alone diet (P <0.05),
perhaps because Legumes contain greater amounts of CP than grasses.

The values of daily body gain and feed conversion ratio were
represented in the findings of daily feed intake (DFI) and nutrients
digestibility. In comparison to the control diet, DBG values dropped
insignificantly (P< 0.05) with increasing replacement levels up to 66 percent
(D2 and D3) and significantly (P < 0.05) with greater replacement levels
(D4). However, FCR improved with increasing the replacement levels, which
represents 4.88, 4.68 and 4.66 for D2, D3, and D4, respectively, when
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compared with the control value (4.76). Bamikole and Ezenwa (1999)
confirmed a similar results, reporting that feeding rabbits forage (pm) with
concentrate resulted in higher FCR than feeding just forage. Refaie et al.,
2020 discovered that giving Pm-containing diets to growing rabbits as a
proportion of 15 percent, 30 percent, and 45 percent clover hay replacement
enhanced FCR, indicating expert feed consumers. Furthermore, Uzegbu et al.
(2010) discovered that feeding pigs with 5% fresh Pm resulted in reduced
feed consumption and an improved FCR of 20.2 percent than the control.

Carcass traits:

The treatment groups had no significant (P 0.05) effect on the carcass
characteristics of rabbits fed varied levels of Pm (Table 5). However, Refaie
et al. (2020) discovered that feeding rabbits graded Pm levels up to 30%
clover hay enhanced the percentage of carcass and foreparts considerably
(P < 0.05) compared to the control group and the replacement level of 45
percent Pm for clover hay.

Table 5: Carcass traits of male growing rabbits as affected by experimental

diets

Parameter Experimental diets Sig.

test

D1 D2 D3 D4

Body weight (g) 203366 2060+20 2040+55 2056483 NS
Carcass (%) 57.01+231 56.33+2.20 55.45+3.94 55.07+1.80 NS
Liver (%) 342+0.61 2.78+0.13 2.69+0.19 2.88+0.53 NS
Kidneys (%) 0.62+0.15  058+0.05  0.60+0.09 0.56+0.05 NS
Heart (%) 0.27£0.03  0.23+0.02  0.25+0.36 0.25+0.01 NS
Lung (%) 057+0.14  056+0.04  0.63+0.17 0.650. 13 NS
Testis (%) 0.26£0.02  0.22£0.02  0.15+0.02 0.15+0.01 NS
Spleen (%) 0.05£0.02  0.06+0.02  0.04+0.01 0.05+0.02 NS
Cecum (%) 0.51+0.03  0.49+.005  0.50+0.03 0.50+0.03 NS

Sig. test: Significant test, NS: Not significant

Economic efficiency (%):

The economic evaluation was based on the current market-selling
price of the tested diets and the kilograms of live body weight. The results
showed that using Pm hay as a replacement for clover hay increased net
revenue by lowering feed costs (Table 6). When compared to the control
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Table 6: Economical efficiency as affected by the experimental diets

Parameter Experimental diets
D1 D2 D3 D4

Total feed intake, kg 6.95 6.99 6.68 6.56
Price of Kg feed, LE 4.35 411 3.87 3.63
Feed cost rabbit, LE 30.25 28.73 25.84 23.81
Total gain, kg 1.46 1.43 1.43 1.40
Income from gain LE 58.4 57.2 57.2 56.0
Net revenue, LE 28.15 28.73 31.36 32.19
Relative economical efficiency 100 101 111 114

1. One kg Panicum hay =1 LE, Kg Clover hay = 3 LE ,and Kg live body weight = 40 LE
2. Final margin LE/rabbit=-Income from gain- feed cost.

diet, the results reveal that diet D4 (100 percent replacement) had the
highest relative economic efficiency value (114%), followed by D3 (111%)
when compared with the control diet (100%). There was no difference
between the lowest replacement level (33%) and the control level.

Conclusively, the present results suggest that panicum maximum can be
utilized as a new alternative and economic forage in the diets of growing
rabbits.

REFERENCES

Ajayi, O.; Jacob, B.M.I. and Taiwo, A.A. (2008). Effects of supplementation
of Panicum maximum with four herbaceous forage legumes on
performance, nutrient digestibility and nitrogen balance in West African
dwarf goats. Animal Science Journal, 79: 673-679.

Amata, I.A., and Okorodudu, E.O. (2016). Comparative evaluation of the
growth performance and feed intake of weaned rabbits fed tropical
grasses and selected forage leaves. International Journal of Research
Studies in Agricultural Sciences, 2: 14-18.

AOAC, 2006. Official Methods of Analysis, 18th ed., Washington, DC, USA.

Bamikole, M.A. and Ezenwa, 1. (1999). Performance of rabbits on Guinea
grass and Verano stylo hays in the dry season and effect of concentrate
supplementation. Animal Feed Science and Technology, 80: 67-74.

Blasco, A.; J. Ouhayoun and Masoero, G. (1993). Harmonization of criteria
and terminology in rabbit meat research. World Rabbit Science. 1(1): 3-
10



IMPACT OF REPLACEMENT CLOVER HAY IN RABBIT FEEDING 157

Daader, A.H.; Yousef, M.K.; Abdel-Samee, A.M.and Abd EI-Nou, S.A.
(2016). Recent in rabbit does reproductive management: Special
Reference To Hot Regions. Proceedings Of The 11" World Rabbit
Congress. Qingdao (China) - June 15-18, 2016 ISSN 2308-1910.

De Blas, C., Mateos, G.G., 2010. Feed Formulation. in: Nutrition of the
rabbit. De Blas, C., Wiseman, J. (Eds.), CAB International, UK.

Duncan, C.B. (1955). Multiple ranges and multiple F test. Biometrics, 11: 1-42.

Ezea J, Iwuji TC and Oguike MA (2014). Growth response of pregnant
rabbits and their litters fed spreading day flower (Commelina diffusa
burm F.) and rock fig (Ficus ingens miquel) leaves. Journal of Global
Bioscience, 3(2): 619-625.

Fekete, S. and Gippert, T.(1986). Digestibility and nutritive value of nineteen
important feedstuffs for rabbits. J. Appl. Rabbit Res., 9(3):103-108.

Ifeanyichukwu, U.; Okorie, E.O., and Evylene, A. (2007). Performance of
weaner rabbits fed panicum maximum, centrosema pubescens and sida
acuta supplemented with poultry growers mash. Animal Research
International, 4(3): 750-752.

Ironkwe, M.O. and Ukanwoko, A.l. (2016). The evaluation of concentrate
and forage combination on the performance of litter weight of New
Zealand rabbit. Greener Journal of Agriculture Science, 6(10): 312-315.

Liu, G.Y.; Sun, C.R.; Zhao, X.Y.; Liu, H.L.; Wu, Z.Y. and Li, F.C. (2018).
Effect of substituting guinea grass with sunflower hulls on production
performance and digestion traits in fattening rabbits. World Rabbit
Science, 26: 217-225.

Mupangwa, J.F.; Ngongoni, N.T.; Topps, J.H.; Hamudikuwanda, H. (2000).
Effects of supplementing a basal diet of Chloris gayana hay with one of
three protein — rich legume hays of Cassia rotundifolia, Lablab purpureus
and Macroptilium atropurpureum forage on some nutritional parameters in
goats. Tropical Animal Health and Production 32, 245-256.

Refaie, A. M. ; Walaa Attia Salama; Ahmed Elsayed Shams El-deen; Malak
Mansour Beshara; Fouad Said Khalil, and Ahmed Moner Alazab
(2020). Influence of Panicum maximum Replacement of Clover Hay on
the Performance of Growing Rabbits. Science line Publication World’s
Veterinary Journal, 10(2): 175-182, June 25, 2020 ISSN 2322-4568.

Sallam, S. M. A. ; M. M. H. Khalil, M. F. A. Attia, H. M. El-Zaiat, M. G.
Abdellattif, H. M. Abo-Zeid and Moustafa M. Zeitoun.(2019).
Utilization of blue panic (Panicum antidotale) as an alternative feed
resource for feeding Barky sheep in arid regions. Tropical Animal Health
and Production , Volume 51, pages2351-2360.


https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-S__M__A_-Sallam
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-M__M__H_-Khalil
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-M__F__A_-Attia
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-H__M_-El_Zaiat
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-M__G_-Abdellattif
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-M__G_-Abdellattif
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-H__M_-Abo_Zeid
https://link.springer.com/article/10.1007/s11250-019-01963-6#auth-Moustafa_M_-Zeitoun
https://link.springer.com/journal/11250
https://link.springer.com/journal/11250

158 EL-NAGAR et al.

SAS (2004). SAS/DSTAT User’s Guide: Statistics, Release 6.04, SAS
Institute, Incorporated, Cary, NC., USA.

Schneider, B and Flatt, W. (1975). The Evaluation Of Feeds Through
Digestibility Experiments. The University of Georgia Press; Athens.
USA. pp. 161-167.

Snedecor, G.W. and W.G. Cochran (1982). Statistical Methods. 8th ed. lowa
State Univ., Press Ames, lowa, USA

Steinfeld, H.; T. Wassenaar and S. Jutzi (2006). Livestock production
systems in developing countries: status, drivers, trends. Rev. Sci. Tech.
Off. Int. Epiz., 2006, 25 (2): 505-516.

Uzegbu, H.O.; Delekwute, E.K.; Igwe, IR.; Ekedo, T.O.; Ekwe, C.C.; UKin
C.1. and Ebeniro, N.C. (2010). Growth response of grower pigs feed
diets containing fresh green guinea grass (panicum maximum) as forage
supplement. International Journal of Current Research, 11: 174-177.

Van Soest,P.J.; J.B. Roberts and B.A. Lewis.(1991). Methods for Dietary
Fiber, Neutral Detergent Fiber, and Nonstarch Polysaccharides in
Relation to Animal Nutrition. Science. Volume, Pages 3583-3597.

Westerman, E.D (1990). Soil Testing And Plant Analysis,(3rd Ed),Monograph
No. 3.3,Soc.,of Am. Book Series, S.S.A., Ins., Madison, Wisconsin, USA.

(B Sty (A jheaaS Al gall o s e pal) g g Jies) il
Y s

dana plewd tailad Bl s 5 sma, Tl gyl ue Cladd) daa
Z&Jw - ‘éJMJM,I a“‘r‘y -

e 3 8 Axala | ae ) A (S gl 2] el

rae G Al | de I AIS | el gl and 2

e ayall Ga pd Jae alS gall aladiinl i i Cangs 4usl yall o2a Cy
QLY sSY e alkd (i)l 60 addiul Awlll a3 aliY) )iy
el Y Cied aa 720 GO by aulal adu e 4Dl sl
dale o a)ad) 4c sene i (40 gane IS i)l 15) 4wt gulaa
e oAV A Gl ganall Cigials | a g Gud %36 e (ssiad Al
le Y i ol Gu g Jas 936 , 24, 12 sy dlSsi sl Gy
bl 8 Baal 4y il el g alill s dznas ddile


https://www.sciencedirect.com/science/article/pii/S0022030291785512#!
https://www.sciencedirect.com/science/article/pii/S0022030291785512#!
https://www.sciencedirect.com/science/article/pii/S0022030291785512#!

IMPACT OF REPLACEMENT CLOVER HAY IN RABBIT FEEDING 159

, OsSLall 2138d) (e (5 sina e i (alidl Lgale Juaaial) guiliil) ¢ ygdii
Sogpa A Al adlly AN Gl jaa g S g WA LI aas Slalag
e1aadl ygad Jana s (oo slll saill OV ana | 4 siage A8l g 4 suiage 43S LS e
OS5 %24 A a8l arn ) Gapo Jladinl 5 siue 330 ) ae @l
cilall e (%36) amedll Gl QoS J1aiin¥) dad g Gsine (aliady)
Ailall oaly ) A Al sl JSAY) (5 sie 334 ) 5 AalaBY) Lalill e AY)
(5 gl LA‘:\ & :X:u..uu 4.1.31.;.4:19\ oeldS Jiadl u\Sﬁ , M“.Ja_ﬂ\ 4als ua\ﬁa.iy Z\A-ﬁ-!
A0 el Alay 45 H8a (% 114) Jlaiel
olail a0 alS sl G 50 aladiad Sy 431 AL ) (e 1Aa gil)
Agalll Cail Y e



