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ABSTRACT 

 

Four common Egyptian Agricultural by products 

used for ruminant feeding were treated with differ-

ent concentrations of Probiotic (ZAD) to study the 

effect of treatment on chemical composition of 

roughages. Roughages used were rice straw (RS), 

wheat straw (WS), corn stover (CS) and sugar 

cane bagasse (SCB). Concentrations of ZAD test-

ed in this study were 0.05, 1.0, 1.5 and 2 ml/Kg of 

roughage. 

Roughages were mixed with ZAD solution and 

incubated anaerobically for 4 weeks. Results indi-

cated that treatments decreased crude fiber (CF) 

contents of all roughages by 17 % in CS to 30% in 

SCB and increased EE by multiplication of 1.45 

times in WS to 4.9 times in SCB. Statistical analy-

sis showed no significant interaction between 

roughage source and ZAD concentration on chem-

ical composition of roughages except for crude 

protein where interaction was significant (P<.05). 

Results also indicated that ZAD concentration over 

0 ml/kg affected CF & CP contents, it was also 

noticed that CP of RS showed the highest re-

sponse for treatment followed by SCB and CS, 

respectively. Crude protein of WS was not affected 

by different ZAD concentration. It was concluded 

that ZAD concentration of 1 ml/ 1 Kg of roughage 

is recommended for treatment to improve rough-

age chemical analysis. 

 

Keywords: Chemical composition, Ruminant, 

ZAD, rice straw, wheat straw, corn stalls, sugar 

cane bagasse.   

INTRODUCTION 

 

Many agricultural by-products have been used 

in ruminant nutrition for a long time in Egypt. Rice 

straw, wheat straw, corn stover and bagasse are 

common agricultural by products in Egypt .They 

are usually used to feed ruminant animals as low 

quality roughages because of their low nutritive 

value, high fiber and legnocellulose content (Leng 

1991). They are also low in minerals, especially 

phosphorus, insufficient in crude protein and defi-

cient in vitamins (Tingshuang et al 2002). Several 

digestibility experiments and feeding trials have 

been conducted to study the effect of nutritive val-

ue of crop residues on digestibility (Khattab et al 

2008; Kholif et al 2014). It has been concluded 

that high fiber contents negatively affect voluntary 

intake and rate of organic matter fermentation and 

feeding such residues without treatment or un-

treatment supplementation, can just or barely cov-

er maintenance energy requirement. 

Several methods have been suggested for im-

proving feeding value of agricultural by-products. 

Ensiling of many dry crop by-products have been 

used with addition of microorganisms and/or en-

zymes after chopping, reconstitution of moisture 

and processing then saved in an anaerobic condi-

tion (Nahla et al 2014). 

Objective of the present study was to investi-

gate the effect of treating different roughages with 

different ZAD concentration on its chemical com-

position. 
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MATERIALS AND METHODS 

 

The present study was performed from No-

vember 2015 to May 2018, at the Animal Produc-

tion Research Institute (APRI) and Faculty of Agri-

culture, Ain Shams University, Cairo, Egypt. 

 

Raw material 

 

Bagasse (SCB), Rice straw (RS), Corn stov-

er(CS), wheat straw(WS), molasse, and urea were 

obtained from Farm of faculty of Agriculture- Ain 

Shams University. Strain Lactobacillus was ob-

tained from Microbial Resources Centre - Faculty 

of Agriculture - Ain Shams University (MRC). me-

dia rumen fluid was obtained from Slaughter-

house.. 

 

Chemicals 

 

All chemicals used throughout this work were 

biochemical grades from (APRI) Sigma, Chemicals 

Company.  

 

Preparation of compost solution 

 

Molasse and urea were added at the rate of 

10% and 2% respectively, then added amount of 

water to raise the humidity to 60% for feed materi-

als used. 

 

Composting 

 

The humidity of the bagasse, straw and corn 

stover was determined by drying 2 gm of each 

substance on 105°C for 3 hours until the stability of 

weight. 75 samples of each material was prepared, 

where the sample weighes 250 gm. Then compost 

solution was mixed with the Bagasse, straws and 

corn stover. 

Composting samples was carried out well in 

order to enable bacteria to grow and reproduce 

anaerobically, leaving samples at room tempera-

ture. Then takeing a representative sample (2 gm) 

of each repeat for chemical analyses. 

Approximate analyses were conducted accord-

ing to (AOAC 1995). Fiber fraction were deter-

mined according to (Vansoest et al 1991). 

  

Statistical Analyses 

 

Data were statistically analyzed using the gen-

eral linear model procedure (SAS 2002). The dif-

ferences among means tested using Duncan's 

multiple –rang test (Duncan 1995).  

 

The statistical model was as follw  

 

Yiej= µ + Si + Ce + S Cie + eiej 

 

Where:  

 

Yiej = an observation 

µ = overall means 

Si = effect of roughage source 

Ce= effect of ZAD concentration 

S Cie=effect of interaction between roughage 

source and ZAD concentrations 

eiej = random error. 

 

RESULTS AND DISCUSSION 

 

Chemical Composition of Roughages used in 

the present study  

 

Chemical Composition of Roughages used in 

the present study is shown in Table (1): Dry matter 

(DM) content of rice straw, wheat straw and corns 

stover were more than 95.5% with very tiny differ-

ences, however sugar cane bagasse (SCB) had 

the lowest DM contents (93.5%).  

Crude Protein(CP) content was the highest in 

corn stover (5.52%) and the lowest in SCB 

(1.34%), while rice straw (RS) and wheat straw 

were intermediated (3.76, 2.85% respectively). 

Ether extract values (EE) as an indicator for li-

pid content of roughages were the highest (1.37%) 

in WS followed by (RS) (0.88%) and CS (0.53%) 

while SCB had the lowest EE contents (0.38%) 

among all tested roughages. 

Sugar cane bagasse contained the highest CF 

(45.63%) compared with (40.21%) for WS 

(38.58%) for RS and 38.38% for CS. 

Results obtained in the present study were sim-

ilar to those reported by Mohamed et al 2016, 

Ibrahim et al 2017. Gomaa et al 2016 and Safa 

et al 2011. Crude protein in RS ranged between 

3.41% (Ibrahim et al 2017) and 3.9 (Safa et al 

2011) agreeing with the present study (3.76%). 

Same trend of agreement was noticed for CF. 

However, for (WS) refrences reported a wide range 

for (CP); where Salama et al 2011 reported a val-

ue of 5.7%, Sharifi Hosseini et al 2015 recorded 

1.42% and Hassan & Nisa 2011 reported 2.90. 

This wide range may be due to using different cul-

tivars of wheat with different agricultural processing 

to raise wheat. Crude protein of CS in the present 
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study (5.52%) was very clause to that obtained by 

Safa et al 2011 (4.95%) who reported a value of 

34.97% for CF in CS compared to 38.38% in the 

present study. Values obtained in the present 

study for CP & CF of SCB (1.34, 45.63 respective-

ly) were comparable to those obtained by several 

investigators (Nahla et al 2014, Gado  et al 2007 

and Salama et al 2011). 

 

Table 1. Chemical composition of roughages (Rice 

straw, Wheat straw, Corn stover, Bagasse) 

 

Items DM CP EE CF NFE Ash 

RS 95.5 3.76 0.88 38.58 41.46 15.32 

WS 96.2 2.85 1.37 40.21 46.04 9.53 

CS 96.5 5.52 0.53 38.38 45.22 10.35 

SCB 93.5 1.34 0.38 45.63 41.9 10.75 

RS : Rice straw.    WS : Wheat straw.    CS : Corn stover.    

SCB : Bagasse 

 

Effect of ZAD treatments on chemical composi-

tion of experimental roughages 

 

Data in Table (2) showed the effect of treat-

ment with AZD on chemical composition of exper-

imental roughages used in the present study. Re-

sults indicated that treatment lowered CF contents 

by 27% in RS, 17% in WS, 27% in CS and 30% in 

SCB. ZAD treatment increased EE content of RS, 

WS, CS and SCB by multiplications of 2.87, 1.45, 

4.7 and 4.9 times, respectively. 

Results obtained in the present study were in 

agreement with those reported by Ibrahim et al 

2017, who stated that treating RS with ZAD de-

creased CF content of RS from 38.33% to 31.08% 

and increased EE from 1.20% up to 1.78%. Re-

sults in Table (2) also indicated that hemicellulose, 

cellulose and lignin were similar for RS & WS but 

they were significantly lower (P< o.o5) in CS and 

SCB. 

 

 

 

 

Table 2. Effect of roughages sources on chemical composition (on DM basis) 

 

Item DM CF EE NFE ASH Hemi Celi Leg 

RS 40.86±0.21 27.92±0.24c 2.53±0.12a 39.78±0.32c 15.19±0.09a 30.85±0.30a 34.71±0.34a 6.03±0.23a 

WS 40.89±0.24 33.35±0.37a 1.98±0.11b 41.60±0.23b 10.54±0.09c 30.36±0.23a 34.16±0.33a 6.03±0.23a 

CS 40.83±0.13 27.97±0.34c 2.48±0.21a 47.08±0.48a 12.11±0.27b 28.08±0.33c 34.05±0.41a 5.59±0.26ab 

SCB 41.08±0.15 31.76±0.33b 1.87±0.12b 47.87±0.40a 10.90±0.24c 29.11±0.28b 31.28±0.33b 5.27±0.17b 

a, b and c: means within each column with different superscripts are significantly differ (p<0.05). 

1R : Rice straw.   2R : Wheat straw.   3R : Corn Stover.   4R : Bagasse. 

 

 

 

 

Effect of ZAD concentration on chemical com-

position of experimental roughages 

 

Results in Table (3) showed the effect of ZAD 

concentration on chemical composition of treated 

roughages. Results indicated that treatment (1) 

(zero ZAD 0.2% Urea and 10% molasses) de-

creased CF contents of all roughages from 40.7% 

(over all mean of all tested roughages) to 31.95%. 

However, 0.5ml of ZAD per 1 Kg roughage did not 

affect CF contents significantly. On the other hand 

ZAD concentration of 1, 1.5 and 2 ml/kg decreased 

CF contents significantly compared with zero con-

centration with no significant differences between 

different concentration.  

Ether extract contents were increased by all 

ZAD concentrations compared with over all mean 

of untreated roughages (0.79%), but there were no 

significant differences between different concentra-

tions. 
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Table 3. Effect of enzyme treatment on chemical composition of roughages (on DM basis) 

 

Enzyme 

concentration 
DM CF EE NFE ASH Hemi Celi Leg 

0 41.14±0.24 31.95±0.45a 2.26±0.14 43.93±0.62ab 11.72±0.33b 30.04±0.31 33.87±0.54 6.05±0.33 

0.5 41.00±0.19 30.33±0.4ab 2.42±0.19 43.61±0.56b 12.33±0.33ab 29.81±0.40 33.69±0.44 5.79±0.22 

1 40.97±0.17 30.27±0.52b 2.20±0.15 43.52±0.65b 12.40±0.30a 29.38±0.36 33.32±0.39 5.71±0.23 

1.5 40.62±0.22 29.39±0.49b 2.11±0.18 44.40±0.62ab 12.49±0.36a 29.64±0.38 33.78±0.39 5.72±0.24 

2 40.84±0.21 29.31±0.54b 2.09±0.16 44.97±0.77a 12.00±0.36ab 29.13±0.29 33.08±0.42 5.40±0.25 

a and b : means within each column with different superscripts are significantly differ (p<0.05). 

Enzyme concentration:   ml/kg. 

 

 

Effect of interaction between roughage sources 

and ZAD concentration on CP contents 

 

Results in Table (4) showed the effect of inter-

action between source of roughage and ZAD con-

centration on CP contents. Results indicated that 

CP of RS, CS and SCB increased significantly 

(p<0.05) by all ZAD concentrations while CP of WS 

was not affected by any concentration. It was  

noticed that RS was the highest in its response to 

ZAD concentration followed by SCB and CS,  

respectively. 

Similar results were obtained using RS treated 

with ZAD by Mohammed et al 2016. Safa et al 

2011, reported a CP value of 9.45 when RS was 

treated with fungus. However, Gomaa et al 2012, 

2016 and Ibrahim et al 2017 recorded CP values 

of 7.95, 6.08 and 6.08 %, respectively. 

 

 

 

Table 4. Effect of interaction between roughage sources and enzyme concentration 

on CP content of treated roughage 

 

R*E 1E 2E 3E 4E 5E 

RS 8.34±0.33c 11.98±0.25a 11.96±0.25a 11.87±0.31a 12.29±0.24a 

WS 9.51±0.29bc 9.85±0.17bc 9.47±0.30bc 10.17±0.33b 9.59±0.43bc 

CS 8.76±0.67c 10.33±0.50b 10.55±0.69b 10.29±0.85b 10.86±0.81b 

SCB 6.07±0.17d 8.76±0.16c 8.56±0.19c 8.507±0.23c 8.95±0.31c 

a ,b and c : means within each column with different superscripts are significantly differ (p<0.05). 

1R: Rice straw.   2R: Wheat straw.   3R: Corn stover.   4R: Bagasse. 

1E: 0 enzyme.  2E: 0.5ml enzyme.   3E: 1ml enzyme.   4E: 1.5ml enzyme.  5E: 2ml enzyme. 

 

 

 

 

Similar results were obtained using RS tested 

with ZAD by Mohamed et al 2016. Safa et al 2011 

reported a CP value of 9.45 when RS was treated 

with fungus. However, Gomaa et al 2012, 2016 

and Ibrahim et al 2017 recorded CP values of 

7.95, 6.08 and 6.08%, respectively. 

 

CONCLUSION 

 

It can be concluded that treating roughages 

with 1mlL ZAD / 1 Kg improved chemical composi-

tion of roughages used as ruminant feeds, Howev-

er, more research is needed in order to determine 

the effect of treatment with ZAD on digestion, ru-

men fermentation and animal performance. 
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