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 Thirty growing Ossimi lambs [25 kg ± 1kg average live body weight and 6-7 months old] 

were used to investigate the effect of incorporating eucalyptus leaf powder [ELP] in 
growing lambs ration on nutrients digestibility, rumen liquor parameters and growth 

performance. Three experimental rations were concentrate feed mixture [CFM] plus bean 

straw [control, R1], control ration plus 0.1 g ELP/1 kg live body weight, LBW, [R2], and 
0.2 g ELP/1 kg LBW [R3] were fed to growing Ossimi male lambs for 104 days in growth 

and metabolism trials. Ration was consisted of 60% concentrate: 40% roughage and were 

offered for all animals by 4% of live body weight. Results indicated that there were no 
significant [P<0.05] differences among groups in the mean of pH, NH3-N and VFA. The 

best nutrients digestibility and nutritive value were recorded with feeding R2 compared 

with R1 or R3. The highest average daily gain [236 g] was observed with lambs fed R2 
compared to 200 and 176 g for those fed R1 or R3, respectively. Also, R2 recorded the 

best feed conversion ration compared the other experimental rations. Meanwhile, it could 

be concluded that using eucalyptus leaf powder by 0.1 g/ 1 Kg live body weight in 
growing lambs ration had a positive effect on growth performance.   
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INTRODUCTION 

 

 There are many of chemical feed additives such as‘antibiotics’,‘ionophores’, ‘methane inhibitors’ and 

‘defaunating’ agents have been introduced in the ruminant nutrition to improve rumen fermentation with an aim 

to enhance the efficiency of ruminant production [1]. However, most of these additives are not used routinely 

because of the toxicity problems to the host animals and residues of these chemicals in the animal derived foods 

and bacterial resistance to antibiotics as results of increased use in the feeds. Consequently, considerable effort 

has been devoted towards developing alternatives to antibiotics. Numerous studies have attempted to exploit 

some plant secondary metabolites as natural feed additives to improve the efficiency of rumen fermentation such 

as enhancing protein metabolism, decreasing methane production [2]. Many reviews have been published on 

some plant and its extracts such as saponins, tannins and essential oils [EOs] as rumen modifiers [3]. One of 

these plants is eucalyptus, which derived EOs may be a useful means to improve efficiency of nutrient 

utilization in ruminants and reduce the impact of their production on the environment [4]. The Eucalyptus is a 

tall evergreen tree native with many species available and these can be found in many parts of the world, 

included Egypt, which produce a wide variety of oils. [5] mentioned that the major components of Eucalyptus 

camaldulensis were ethanone [13.73%], eucalyptol [25.36%], caryophyllene [11.55%]. Eucalyptol [1.8- cineole] 

is the main active ingredient in eucalyptus oil [EuO] from E. camaldulensis [6]. The in vitro studies have 

demonstrated that EOs or their components have the potential to favorably alter rumen metabolism [7]. 

However, there are few experimental data on effects of the eucalyptus on rumen digestion and rumen ecology.    

 Therefore, the objective of this study was to investigate the effect of incorporating eucalyptus [E. 

camaldulensis] leaf powder [ELP] in growing lambs ration on nutrients digestibility, rumen parameters and 

growth performance. 
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MATERIALS AND METHODS 

 

Growth trial: 

 Thirty growing Ossimi male lambs [25 kg ± 1kg average live body weight and 6-7 months old] were 

randomly divided according to their live body weight into three feeding groups [10 each] in a growth trial for 90 

days. Mixture from concentrate feed mixture, CFM, [14.56 % CP and 70% TDN]  and  bean straw by 60:40, 

respectively, were offered for all animals by 4% of live body weight without any addition [R1,control], with 0.1 

g ELP/1 kg LBW [R2] or with 0.2 g ELP/1 kg LBW [R3].  Amounts of CFM were adjusted biweekly according 

to live body change. Drinking water was available at all time. Feed intake was daily recorded; meanwhile, daily 

body weight gain and feed conversion [g feed/g gain] were calculated biweekly. 

 

Metabolism trial: 

 At the end of the growth trial, five animal of each group were used in metabolism trials. Animals were 

dwelled in metabolic cages for seven days as a preliminary period, and then feces and urine were collected 

during the next seven days. Samples represented tenth of the voided feces and excreted urine were taken daily 

just after collection. Urine samples were stored in tight bottles containing sulfuric acid [1:1] and refrigerated at 

4°C for nitrogen determination. Feces samples were weighted and dried at 60°C /12 hrs. in a hot oven. Dried 

samples of feces and feeds were ground to pass through 1-mm sieve, and it was stored in emerged bottles for 

chemical analysis. Meanwhile, digestion coefficient and nutritive value of the experimental rations were 

calculated. 

  

Rumen liquor parameters: 

 Rumen fluid samples were taken individually from animals at the end of digestibility trials before feeding 

[zero time], then at 3 and 6 hrs. post feeding using a stomach tube. Samples were filtered through four layers of 

surgical gauze, then ruminal pH was immediately recorded using digital pH meter. Then, the samples were kept 

frozen for ruminal parameters determination. 

 

Chemical analysis: 

 The proximate analysis of feeds, feces and urine were carried out according to the conventional method of 

A.O.A.C. [8].  

 

Statistical analysis: 

 Data obtained from the present study was statistically analyzed according to SAS [9].  

 

The model used was: 

Yij = µ + Ti + eij  

Where:  Yij = experimental observation 

µ = general mean 

Ti = effect of treatment 

eij = experimental error 

 

While the model used for pH, NH3-N and TVFA were:  

Yij = µ +Li+ Tj + [L×T]ij+ eij  

Where: Yij = experimental observation. 

µ = general mean. 

Lj = effect of time period. 

Tj = effect of experimental rations. 

[L×T] = the interaction effect due to time and experimental rations. 

Differences in means among groups were compared by Duncan's Multiple Range Test [10]. 

 

RESULTS AND DISCUSSION 

 

 Data in Table [1] represents the chemical composition of feedstuffs and the experimental ration showed that 

chemical composition of ELP was similar with that obtained by Manh et al. [11] and Thao et al. [12], being 

96.04% OM, 8.44% CP and 3.96% ash. Bean straw contained the highest CF and ash contents, being 25.5and 

11.77%, respectively, compared with the other ingredients, but it contained the lowest OM, EE and NFE 

contents. These result agree with findings of Al-Asfour [13], and El-Banna et al. [14].   

 Data in Table [2] showed that there were significant [P<0.05] increases in the digestibility of DM, OM, CF 

and NFE% for R2 compared with R1 and R3, being [81.50, 83.32, 70.79 and 87.98%], [76.16, 79.58, 63.61 and 

84.84%], [71.61, 74.39, 51.56 and 80.12%], respectively. While, there was no significant [P<0.05] differences 
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in CPD and EED% between R1 and R2. Adding ELP in R3 significantly [P<0.05] decreased all nutrients 

digestibility by 6, 6.5, 19 and 5.6%, respectively for DMD, OMD, CFD and NFED compared with R1. But, R3 

recorded the highest significantly [P<0.05] EED compared with the other rations, otherwise, there was no 

significant [P<0.05] difference in CPD% between R1 and R3. This increase in nutrients digestibility of R2 

might be due to positive effect for essential oils in ELP, which contain 1-8 cineal, camphene and α-pinene, 

through saving some micro factors to rumen micro-flora such as microelements, vitamins, hormones and 

enzymes which are required to the efficient digestion, absorption and metabolism and minimizing effectively 

hazard of mycotoxins by inhibition of harmful microorganisms growth [15, 16, 17]. Also, El Bordeny et al [18] 

reported that adding ELP to buffalo calves ration increased nutrients digestibility.   

  While, increasing the level of essential oils via increasing the level of ELP in R3 had the adverse effect on 

nutrients digestibility. These results are in agreement with findings of Russell and Strobel [19], Sallam et al., [6] 

and Phiny et al., [20] that supplementation with eucalyptus oil led to the inhibition of ruminal cellulolytic 

bacteria, such as Cellulotytic ruminococci and Butyrivibrio fibrisolvens. And that eucalyptus leaves contain 

tannins, flavonoids and volatile oils which led to inhibitory interactions between terpenes, as well as other plant 

secondary compounds, may inhibit the activity of rumen protozoa and methanogenic bacteria.  

 The results of nutrients digestibility were reflected on the results of nutritive value in the same table, 

whereas there was a significant [P<0.05] increase in TDN value for R2 by 4% and a significant [P<0.05] 

decrease by 6% for R3 compared with R1. While, there was insignificant [P<0.05] difference between R1 and 

R2 and between R1 and R3 in DCP being, 9.78, 10.11 and 9.17%, respectively. Nitrogen balance had the same 

trend of DCP being, 10.94, 13.24 and 8.26 g, respectively for R1, R2 and R3. 

 Data in Table [3] showed that concerning sampling time, the values of pH before feeding was found to be 

high, and then decreased at 3 hrs. post feeding then returned to increase at 6 hrs. post feeding for all 

experimental rations. These result caused by the intensive fermentation process of both nonstructural and 

structural carbohydrates and the production of volatile fatty acids. There were no significant [P<0.05] 

differences among groups in the mean of pH, NH3-N and VFA. These results agreed with findings of Manh et 

al., [11] and Thao  et al.,[12].  

 Data in Table [4] indicated that there was no effect of ELP in R2 or R3 on total dry matter intake compared 

with R1 being, 1.37, 1.39 and 1.37 kg/h./d. This result was in agreement with findings of Chaves et al. [21], El 

Bordeny et al. [18], Giannenas et al. [22] and Thao  et al. [12]. In general, the effects of feeding essential oils or 

their components on feed intake have been variable depending on the type and dose of EO used [23 and 24]. 

Data in the same table indicated that the total body weight gain and the average daily body weight gain had the 

similar trend being they were significantly [P<0.05] higher values with lambs fed R2 compared with the 

corresponding values for those fed either R1 or R3 being, [21.25 and 0.236 kg], [18.0 and 0.2 kg] and [15.88 

and 0.176 kg]. This priority for R2 might be due to higher TDN intake [1390 g/h./d.] compared to 1047 and 

1010 g/h./d. for R1 and R3, respectively. Data of feed conversion in the same table mentioned that the best feed 

conversion ratio, either g DMI/ g gain or g TDN/g gain, was recorded with R2 followed by R1 then R3 being, 

[5.89 and 4.81], [6.85 and 5.37] and [7.78 and 5.74], respectively.   

 From the previous results, It could be concluded that incorporating Eucalyptus leaf powder in growing 

lambs ration by 0.1 g/ 1 kg live body weigh enhanced growth performance efficiency.      

 
Table 1: Chemical composition of ingredients and experimental ration [as DM basis]. 

Item 

Ingredients and experimental ration 

Concentrate feed 

mixture [CFM]* 

Bean straw 

[BS] 

Eucalyptus leaf 
powder 

[ELP] 

Experimental ration 

 

Chemical composition, % 

OM 97.12 88.23 96.04 92.78 

CP 14.56 6.00 8.44 12.49 

EE 5.70 1.55 16.15 4.49 

CF 4.90 25.5 1.45 15.03 

NFE 71.96 55.18 70.00 60.77 

Ash 2.88 11.77 3.96 7.22 
*CFM consists of 54% yellow corn, 20%soybean meal, 21% wheat bran, 3% lime stone, 1% salt and 1% minerals and vitamins. 
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Table 2: Digestion coefficients, nutritive value and nitrogen balance of growing lambs fed the experimental rations.  

Item 
Experimental rations                      ±SE 

R1 R2 R3 

Digestion coefficients, % 

DM 76.16b 81.50 a 71.61c 2.00 

OM 79.58 b 83.32 a 74.39 c 1.39 

CP 78.30 ab 80.98 a 74.78 b 2.29 

EE 74.50b 73.56b 81.89a 2.08 

CF 63.61b 70.79a 51.56c 3.02 

NFE 84.84 b 87.98a 80.12c 1.82 

Nutritive value, % 

Total digestible nutrients, TDN 78.41b 81.65a 73.73c 1.59 

Digestible crude protein, DCP 9.78ab 10.11a 9.17b 0.45 

Nitrogen balance 

Nitrogen intake, g/h/d. 29.47 29.49 25.25 

 Fecal nitrogen, g/h/d. 6.40 5.63 6.71 

Urine nitrogen, g/h/d. 12.13 10.62 10.28 

Nitrogen balance, g. 10.94ab 13.24a 8.26 b 2.06 
a, b, c….Means in the same row with different superscripts are significantly differ [P<0.05]. 

R1: control ration [60% CFM+40%BS],      R2: R1+ 0.1g E.LP/1 kg LBW R3: R1+ 0.2g E.LP/1 kg LBW 
 

Table 3:  Effect of feeding experimental rations on some of rumen parameters of sheep.     

±SE 
Experimental rations 

Sampling time Items 
R3 R2 R1 

0.19 

6.90 a 6.77 a 6.67a 0 

pH 
5.60 c 5.27 d 5.27 d 3 

6.20 b 6.37 b 6.13 b 6 

6.23 6.13 6.02 Mean 

1.27 

18.83 b 18.67 c 19.4 b 0 

NH3-N mg/100 ml RL 
18.93 b 19.17 b 22.43 a 3 

17.73 b 17.10 c 18.5 b 6 

18.50 18.31 20.11 Mean 

1.36 

13.83 c 13.0 c 12.5 c 0 

VFA's meq/100 ml RL 
22.43 b 24.17 b 28.5 a 3 

13.13 c 13.67 c 13.3 c 6 

16.47 16.94 18.1 Mean 
 

a, b, c,… Means on the same column and row with different superscript are significantly  different [P<0.05]. 

 

Table 4: Impact of feeding experimental rations on nutrients intake, live body weight gain and feed conversion of growing lambs. 

Item Experimental rations                ±SE 

R1 R2 R3  

Live body weight, kg 

Initial live body weight 25.25 24.00 25.88 1.50 

Final live body weigh 43.25 45.25 41.75 2.34 

Total body weight gain 18.00b 21.25a 15.88 b 1.20 

Daily body weight gain 0.200b 0.236a 0.176 b 0.014 

Feed intake, g /h/d. 

Concentrate 822 834 822  

Roughage 548 556 548 

Total DMI 1370 1390 1370 

TDN intake 1047 1135 1010 

Feed conversion, g feed/g gain 

DMI 6.85 5.89 7.78  

TDN 5.37 4.81 5.74 
a, b, c….Means in the same row with different superscripts are significantly differ [P<0.05]. 
R1: control ration [60% CFM+40%BS],      R2: R1+ 0.1g E.LP/1 kg LBW R3: R1+ 0.2g E.LP/1 kg LBW 
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