
 561 
Arab Univ.  

J. Agric. Sci.,  
Ain Shams Univ.,  

Cairo, 26(2), 561 - 571, 2018 

 
(Received 26 August, 2017) 
(Revised 29 October, 2017) 
(Accepted 6 November, 2017) 

 
EFFECT OF BIOLOGICAL TREATMENTS OF GREEN CORN STOVER AND 

STALKS ON DIGESTIBILITY COEFFICIENTS, RUMEN FERMENTATION 
AND SOME BLOOD PARAMETERS IN SHEEP 

 [43] 
Hanan, A.A. Saad1; H.M. Gado2; T. Draz1 and H.M. Metwally2 

1- Animal Production Research Institute, Agric. Research Centre, Giza, Egypt 
2- Animal Productions Dept., Fac. of Agric., Ain Shams Univ., Cairo, Egypt 

  
Keywords: Corn stalks, Corn stover, Silage, Bio-

logical Treatment, Cellulose enzymes, ZAD. 

 

ABSTRACT 

 

This study aimed to investigate the effect of a 

mixture of  (ZAD) and (Lacto bacillus plantarum) on 

chemical composition of green corn stover and 

corn stalks and the effect of  these treatments in a 

metabolism trial on digestibility coefficients , rumen 

fermentation and some blood parameters. 

One ton of either green corn stover or corn 

stalks was chopped into (2-3 cm) and  its mixed 

with 0. 5 cubic metre of water or one cubic metre of 

water, respectively. They were then mixed with 

3%w/w molasses and 1.5%w/w urea and incubat-

ed for six weeks. The experiment included six 

treatments, three of them were on green corn 

stover and the rest were on corn stalks. The treat-

ments on green corn stover were as follows: (T1) 

Untreated green corn stover (control). (T2) corn 

stover + lactobacillus palantarum + ZAD (2litres of 

ZAD + 1 liter of lactobacillus palantarum / 1ton). 

(T3) corn stover + ZAD ( 2 liters of ZAD/ 1 ton). 

The treatments on corn stalks were as follows: (T4) 

Untreated corn stalks (control). (T5) corn stalks + 

lactobacillus palantarum+ ZAD (2litres of ZAD +1 

liter of lactobacillus palantarum /1ton) (T6) corn 

stalks + ZAD (2 liters of ZAD/ 1 ton). Eighteen Os-

simi male lambs were divided to six group rations 

for 15 days in metabolism trials. Results indicated 

that biological treatment on T2 and T3 treatments  

on green  stover and T5 and T6 on  dry corn stalks 

decreased CF and NDF, ADF, ADL contents and 

increased CP content compared to the control.  

  Feeding lambs on treated green corn stover 

or treated dry corn stalks significantly (P<0.05) 

improved all of nutrients digestibility compared with 

those fed on control. The nutritive values as TDN,  

DCP and N balance for lambs fed treated green 

stover or treated dry corn stalks showed signifi-

cant(P<0.05) higher than those fed untreated and it 

had the same trend of nutrient digestibility . Adding 

lactobacillus palantarum + ZAD improved digestion 

coefficients of nutrients and TDN values compared 

with control.  

Results of blood parameter indicated that T2 of 

green corn stover and T5 of corn stalks had a sig-

nificant (P<0.05) effect on (Tp, Alb, Glb, A/G) com-

pared to the control and T3 of corn stover and T6 

of corn stalks. All values of plasma ALT and AST 

for all treatments were in normal rang where all 

treatments had no effect on ALT. However, T2 of 

green corn stover and T5 of corn stalks had a sig-

nificant (P<0.05) effect on AST compared to the 

control and T3 of corn stover and T6 of corn stalks. 

All values of plasma creatinine and urea for biolog-

ical treatments appeared to significant(P<0.05) 

higher values. However, these values were in nor-

mal range.    

Results of rumen parameters indicated that all 

treatments had no effect on pH and NH3-N. On the 

other hand T2 of  green corn stover and T5 of corn 

stalks significantly (P<0.05) increased TVF
'
S. 

Generally, Adding enzyme with or without lactoba-

cillus  to green corn stover or dry corn stalks tend-

ed to improved nutrient components , digestibility 

coefficients, feeding values and nitrogen balance 

with no adverse effect of animal health .  

 

INTRODUCTION 

 

 In Egypt, there is a limitation in the cultivated 

area, so there is a wide gap between the available 

feeds and animals requirements. It was estimated 

as a shortage of 4.79 million tons of TDN per year 
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(El-Ashry, 2007).  Thus, there is a serious short-

age in animal feeds, causing high negative effects 

on livestock production.  

By-products can play an important role to min-

imize this gap. The annual agriculture by-products 

estimated to be around 35 million tons of dry mate-

rial per year (Ministry of Agriculture and Re-

claiming Lands, 2008). The utilization of by-

products can not only be used in favor of solving 

feed shortage problems but also to prevent envi-

ronmental pollution. In general there are some 

factors limiting the utilization of some wastes which 

have low nitrogen content, high fiber and lignocel-

luloses content and hence low palatability and di-

gestibility. Some of these wastes are corn stalk 

and corn stover  To maximize the utilization of 

these wastes as ruminant feeds different treat-

ments as physical, chemical and biological treat-

ments. These treatments  can be carried out to 

destroy the linkages between cellulose, hemicellu-

loses and lignin (El-Ashry et al 2003 and Galila 

and Ali, 2005). Incorporating by-products in animal 

feed  in general or after up-grading their nutritive 

value by mechanical, chemical or biological treat-

ments can also reduce the cost and increase the 

profit of animal production projects. Biological  

treatment such as ZAD compound (Gad et al 

2005; Gado et al 2006 & 2007a,b and Ramadan, 

2007) can be an approach to convert the low quali-

ty agricultural wastes into higher quality feeds for 

ruminants. Lacto bacillus plantarum treatment can 

construct a stable and functional lactic acid bacte-

ria community that can be used in the ensilage of 

the green corn stover and dry corn stalk to improve 

the taste and flavor. The accumulation of lactic 

acid amounted to 4.01% at the end of ensiling (Li 

Qiao Liang Zhang et al 2014). 

The objective of the present study was to in-

vestigate the impact of biological treatments on 

chemical composition of green corn stover and dry 

corn stalks. Moreover, digestibility coefficient, nutri-

tive values, some Rumen Parameter and some 

blood Parameter were determined. 

 

MATERIALS AND METHODS 

 

Preparation of corn stover, corn stalks and bio-

logical treatment  

 

Ensiling 

 

The samples of both green corn stover and 

corn stalks were chopped into 2-3 cm.  One ton of 

corn stover was mixed with 0.5 cubic metre of wa-

ter and one ton of corn stalk was mixed with one 

cubic metre of water.  After that, they were mixed 

with 3%w/w molasses and 1.5%w/w urea and in-

cubated for six weeks. The experiment included six 

treatments, three of them were on green corn 

stover and the rest were on corn stalks. The treat-

ments on green corn stover were as follows: (T1) 

Untreated green corn stover (control). (T2) Green 

corn stover + lactobacillus palantarum + ZAD 

(2litres of ZAD +1 litre of lactobacillus palantarum/ 

1ton). (T3) Green corn stover + ZAD (2 litres of 

ZAD/ 1 ton). The treatments on corn stalks were as 

follows: (T4) Untreated corn stalks (control). (T5) 

Corn stalks+ lactobacillus palantarum + ZAD 

(2litres of ZAD + 1 litre of lactobacillus palantarum/ 

1ton) and (T6) Corn stalks + ZAD (2 litres of ZAD/ 

1 ton).  

 
Metabolism trial 

 

Eighteen Ossimi male lambs were divided into 

six groups (3 animals in each) and allowed to re-

ceive six experimental  rations for 15 days. All an-

imals fed concentrate feed mixture with rate of 

1%of LBW. Animals were dwelled in metabolic 

cages for seven days as a preliminary period. Fe-

ces 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 bot-

tles containing sulfuric acid (1:1) and refrigerated 

at 4
°
C for nitrogen determination. Fecal 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 were 

stored in emeried bottles for chemical analysis. 

Meanwhile, digestion coefficient and nutritive value 

of the experimental rations were calculated.  

 
Sampling of rumen liquor 

 

Rumen contents were sampled by a stomach 

tube from all animals of each group at the final day 

of the metabolism trial. The samples were taken 

before the morning feeding (0 time) and at 3 and 6 

hours after feeding. The rumen samples were fil-

tered through four layers of cheese-cloth and used 

quickly as possible for the measurement of pH. 

Strain rumen liquor was stored in glass bottles(45 

ml) with few drops of toluene and paraffin oil just to 

cover the surface and stored at a deep freezer      

(-18ᵒc) till analysis for ammonia nitrogen (NH3-N) 

and total  volatile fatty  acids (TVFA
,
S ). 
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Sampling of blood 

 

Blood samples were collected at the final day 

of collecting period from all animals of each group. 

A sample of 10 ml of blood per animal was collect-

ed from the jugular vein through heparin tubes 

after morning feeding. Then, it was centrifuged for 

20 min., while the plasma samples were directly 

collected into clean dried tube and stored at a 

deep freezer (-18ᵒc) till analysis for chemical anal-

ysis. 

 

1. Chemical analysis 

 

The proximate analysis of feeds, feces and 

urine were carried out according to the conven-

tional method of A.O.A.C. (2005). Cell wall constit-

uents were determined according to Goering and 

Van Soest (1970) and van Soest et al (1991) 

 

2. Rumen liquor analysis 

 

2.1 Rumen pH value  

 

Rumen pH was determined (before rumen liq-

uor storage) by using a hand- held  pH  electrode 

(model M90, corning, NY). 

 

2.2 Ammonia nitrogen (NH3-N) 
 

Ammonia-N were determined by the modified 

semi-micro kjeldahl digestion method according to 

A.O.A.C. (2005). 

 

2.3. Total  volatile fatty  acids (TVFA
 
's ) 

 

 

Rumen total volatile fatty acids (TVFA
 
's) were 

determined by steam distillation as described by 

Warner (1964) 

 

3. Blood plasma analysis 

 

The blood plasma parameters were determined 

by using commercial kits as follows: 

 

3.1. Total protein  

 

Plasma Total protein was measured calorimet-

rically according to the method of Cannon et al 

(1974). 
 

3.2. Albumin  

 

Plasma albumin was determined calorimetrical-

ly according to the method of  Dumas and Biggs 

(1972). 

 

3.3 Globulin 

 

Plasma globulin was calculated by subtracting 

the value of albumin from the corresponding value 

of total protein for each sample. 

 

3.4 Albumin: Globulin ratio (A/G ratio) 

 

The A/G ratio was calculated by dividing each 

albumin value by its corresponding globulin value. 

 

3.5 Transaminases 

 

Plasma aspartate aminotransferase (AST) and 

alanine aminotransferase (ALT) were determined 

calorimetrically according to method of  Reitman 

and Frankel (1957) 

 

3.6 Urea 

 

Plasma urea was determined calorimetrically 

according to method of  Henry et al.(1974). 

 

3.7 Creatinine 

 

Plasma Creatinine was determined calorimetri-

cally according to the method of Spierto et 

al.(1979).     

 

Statistical analysis 

  

Data were statistically analyzed using general 

liner of SAS (2001).  Significant differences be-

tween means were tested by multiple rang test 

(Duncan ,1955). The model was as follows: 

 

Yij= µ+Ti+αij……………..where . 

 

Yij = the observation of the model. 

µ = general mean common element to all observa-

tion  

Ti = effect of the treatment ( i =1….6 ) 

αij = the experimental error  

 
RESULTS AND DISCUSSION 

 

The chemical composition of DM and its com-

ponent and CF fractions for green corn stover are 

shown in Table (1). Both green corn stover treat-

ments (T2 and T3) contained higher DM (91.90 

and 91.70 respectively vs. 85.88% for T1); CP 

(19.04 and 18.65 vs.8.16%); Ash (7.72 and 7.63 

vs.5.24%); NFE (42.44 and 41.66 vs.41.26%).  
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Table 1. Effect of biological treatments on chemical composition of green corn stover (on DM basis) 

Item DM OM CP EE CF NFE ASH NDF ADF ADL 

T1 85.88
b
 94.76

a
 8.16

b
 4.66 40.68

b
 41.26

b
 5.24

b
 89.50

a
 60.00

a
 20.00

a
 

T2 91.90
a
 92.28

b
 19.04

a
 4.79 26.01

a
 42.44

a
 7.72

a
 65.80

b
 39.50

c
 15.00

b
 

T3 91.70
a
 92.37

b
 18.65

a
 4.91 27.15

a
 41.66

a
 7.63

a
 67.10

b
 40.30

b
 15.00

b
 

SE ±0.17 ±0.20 ±0.05 ±0.10 ±0.20 ±0.32 ±0.11 ±0.27 ±0.26 ±.022 

a and b: Means with different superscripts in the same column are significant (P<0.05) 
Where: (T1) Untreated green corn stover (control).  
(T2) Green corn stover + lactobacillus palantarum + ZAD of lactobacillus  
(T3) Green corn stover + ZAD 

 

While  control group (T1) recorded the highest 

OM (94.76 vs. 92.28% for T2 and 92.37 for T3); CF 

(40.68 vs.26.01 and 27.15%); NDF (89.5vs. 65.8 

and 67.1%); ADF (60.00 vs. 39.50 and 40.30%); 

ADL (20.00vs.15.00 and15.00%). These results 

were in agreement with the findings of Yang et al 

(2010). The reduction in CF and fiber fractions 

contents of T2 and T3 may be due to the influence 

of cellulase enzymes secreted by bacteria that 

break down the linkage between structure carbo-

hydrate and lignin (Fazaeli et al 2004) while, the 

bacteria treatment increased CP and ash contents 

of treated. The increase in CP content of treated 

groups (T2 and T3) may be due to the relatively 

high protein content in urea and growth of bacteria 

(Mariel et al 2011) while, the increase in ash con-

tent may reflect the decrease in OM content (Yang 

et al 2010). 

Data presented in Table (2) showed the chem-

ical composition of corn stalks alone or with addi-

tives.T5and T6 had significantly (P<0.05) higher of 

DM, being (89.30and 89.10%) respectively and the 

T4 had (85.50%). T4 recorded higher significant of 

OM (97.78%), versus (89.03 and 85.40%) for T4 

and T6, respectively.T5 and T6 had higher signifi-

cant of CP, being 18.03 and 16.84 %, respectively 

than those of T4 (3.47%). The same trend was 

observed with EE percentage, which T5 and T6 

recorded 6.83 and 6.07%, respectively, while T4 

recorded 4.68%. The opposite trend was observed 

with CF. T4 showed the highest CF (54.39%) com-

pared to T5and T6 (27.99 and 31.43% respective-

ly). With respect to NFE percentage, it could be 

noticed that the NFE % showed higher values with 

T5(36.18%) and lower values recorded with T6 

(31.06%), while T4 recorded 35.24%. Data re-

vealed that the CF fractionations as NDF, ADF and 

ADL showed significantly higher percentage with 

T4 than those of T5 and T6, as shown in (Table 2). 

Data presented in Table (3) showed significant-

ly (P<0.05) higher digestibility coefficient for DM, 

OM, CP, CF and NFE with T2 and T3 than those 

found with T1. However, EE digestibility coefficient 

showed significant (P<0.05) increase with T2 and 

not significant with T3 compared with those of T1.  

Increasing of all nutrient digestibility with T2 

and T3 might be attributed to supplemented green 

corn stover with either lactobacillus and ZAD or 

ZAD only in T2 and T3, respectively. The nutritive 

values expressed as TDN and DCP showed the 

same previous trend, recording 69.10 and 16.91% 

for T2 versus 65.30 and 15.70% for T3. 
 
Table 2. Effect of biological treatments on chemical composition of corn stalks (on DM basis) 

 

Item DM OM CP EE CF NFE ASH NDF ADF ADL 

T4 85.50
b
 97.78

a
 3.47

c
 4.68

b
 54.39

a
 35.24

a
 2.22

b
 85.10

a
 57.30

a
 23.00

a
 

T5 89.30
a
 89.03

b
 18.03

a
 6.83

a
 27.99

c
 36.18

b
 10.97

a
 72.30

d
      50.10

b
 15.00

c
 

T6 89.10
a
 85.40

c
 16.84

b
 6.07

a
 31.43

b
 31.06

b
 14.60

a
 77.00

c
 43.30

c
 19.00

b
 

SE ±0.48 ±0.50 ±0.08 ±0.08 ±0.34 ±0.67 ±0.07 ±0.33 ±0.24 ±0.2 

a, b and C: Means with different superscripts in the same column are significant (P<0.05) 
Where: (T4) Untreated dry corn stalks (control).  
(T5) dry corn stalks + lactobacillus palantarum + ZAD of lactobacillus  
(T6) dry corn stalks+ ZAD 



Effect of biological treatments of green corn stover and stalks on digestibility 

coefficients, rumen fermentation and some blood parameters in sheep 
 

Arab Univ. J. Agric. Sci., 26(2), 2018 

565 

 

Table 3. Effect of treatments on apparent nutrient digestibility and nutritive values of green corn stover 

rations (%) 
 

Item DM OM CP EE CF NFE TDN DCP NB 

T1 73.10
b
 74.10

b
 67.60

b
 86.50

b
 81.60

b
 68.00

b
 59.60

b
 5.52

c
 +4.70

c
 

T2 88.60
a
 87.50

a
 88.80

a
 94.10

a
 88.30

a
 85.70

a
 69.10

a
 16.91

a
 +9.30

b
 

T3 82.40
a
 84.00

a
 84.20

a
 89.90

b
 89.90

a
 77.10

a
 65.30

a
 15.70

b
 +11.00

a
 

SE ±1.9 ±2.0 ±3.0 ±1.7 ±1.4 ±2.7 ±1.6 ±.39 ±0.32 

a, b and C: Means with different superscripts in the same column are significant (P<0.05) 
Where: 

(T1) Untreated green corn stover (control).  
(T2) Green corn stover + lactobacillus palantarum + ZAD of lactobacillus  
(T3) Green corn stover + ZAD 

 

Increasing in nutritive values for supplemented 

green corn stover (T2 and T3) might be due to 

higher digestibility coefficients of all nutrients than 

those of control (T1). In this respect, NB with T2 

and T3 tended to significantly (P<0.05) positive, 

being +9.30 and+ 11.00, respectively. 

Data presented in Table (4) showed significant-

ly (P<0.05) higher digestibility coefficient for DM, 

OM, CP and NFE with T5 and T6 than those found 

with T4 , while increasing in digestibility coefficients 

of CF were not significant. However, EE digestibil-

ity coefficient showed significant (P<0.05) increase 

with T5 and not significant with T6 compared to 

those of T4. Salem et al (2007a, b) found that ad-

dition of ZADO compound improved (P<0.05) all 

nutrients digestibility. Sutton et al (2003) and Pi-

nos-Rodriguez et al (2007) found that there were 

insignificant differences between enzymes and 

control treatments in digestibility for most nutrients. 

Gad et al (2005); Gado et al (2007a) and Rama-

dan (2007) found that ZAD compound increased 

significantly (P<0.05) all nutrient digestibility com 

pared with control. Also, Beauchemin et al (1999) 

and Bowman et al (2002) found that enzyme sup-

plementation increased (P<0.06) digestibility of OM 

and fiber of barley compared with the control diet. 

Moreover, Yang et al (2002) found that digestibili-

ties of DM, OM, and CF were increased (P<0.05) 

owing to enzyme supplementation. Titi & Tabbaa 

(2004) and Abdel-Gawad et al (2007) found that 

fibrolytic enzyme contained cellulase increased 

(P<0.05) DM, OM, CF, NDF and ADF digestibilities 

compared with control. Moreover, Gado et al 

(2007b) found that biological treatments by cellu-

lase; rumen liquor and Cellumonas cellulasea for 

bagasse had significantly positive effect on DM, 

CP digestibility. However, cellulase enzyme in-

creased (P<0.05) the percent of DM digestibility 

coefficient when compared with other treatments. 

Crude fiber digestibility of treated bagasse with 

rumen liquor was the highest, while Cellumonas 

cellulasea was the lowest. In general, enzyme 

treatment positively affected digestibility of OM, 

EE, NFE. 

Increasing of all nutrient digestibility withT5 and 

T6 might be attributed to supplemented corn stalk 

with either lactobacillus and ZAD or ZAD only in T5 

and T6, respectively. The nutritive values ex-

pressed as TDN and DCP showed the same previ-

ous trend, recording 69.20 and 15.70% for T5 ver-

sus 65.40 and 13.40% for T6..  

 
 
Table 4. Effect of treatments on apparent nutrient digestibility and nutritive values of dry corn stalks rations 

(%) 
 

Item DM OM CP EE CF NFE TDN DCP NB 

T4 73.10
b
 73.20

b
 42.50

b
 77.50

b
 85.90

a
 59.20

b
 54.90

b
 1.47

c
 +4.90

c
 

T5 86.10
a
 87.60

a
 87.10

a
 94.30

a
 89.30

a
 85.20

a
 69.20

a
 15.70

a
 +9.60

b
 

T6 82.40
a
 83.50

a
 79.60

a
 79.80

b
 87.10

a
 83.90

a
 65.40

a
 13.40

b
 +11.00

a
 

SE ±1.7 ±1.8 ± 2.3 ±3 ±1.49 ±1.9 ±1.45 ±0.32 ±0.11 

a, b and C: Means with different superscripts in the same column are significant (P<0.05) 
Where: (T4) Untreated dry corn stalks (control).  
(T5) dry corn stalks + lactobacillus palantarum + ZAD of lactobacillus  

(T6) dry corn stalks+ ZAD 
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Increasing in nutritive values for supplemented 

corn stalks (T5 and T6) might be due to higher 

digestibility coefficients of all nutrients than those 

of control (T4). In this respect, NB with T5 and T6 

tended to be significantly (P<0.05) positive, being 

+9.60 and +11.0, respectively. These increases in 

TDN and DCP values may be due to the higher 

apparent nutrient digestibilities coefficients. These 

results were in good agreement with the findings of 

Abdel-Gawad et al (2007) who reported higher 

values of TDN and DCP for xylanase and cellulase 

treated corn stalks and wheat straw compared with 

control. Ramadan (2007) found that biological 

treatments by ZAD compound increased the nutri-

tive value as TDN and DCP of wheat straw and 

bean straw compared with control. Salem et al 

(2007a, b) indicated that the nutritive value im-

proved by adding ZADO in ruminant rations.  

The results indicate in general that biological 

treatments improved TDN and DCP of green corn 

stover and dry corn stalks compared with untreated 

green corn stover and corn stalks. 

 

Effect of treatments of green corn stover and 

dry corn stalks on some rumen liquor parame-

ters. 

 

Rumen pH values showed no significant differ-

ences in all treatments as shown in Table (5). The 

differences in green corn stover with respect to 

TVF's were significant (p<0.05), recording the 

highest concentration with T2 (12.20 mg/ dl) fol-

lowed by T3 (11.20 mg/dl) and the lowest concen-

tration recorded with T1(10.50 mg/dl).  Mean val-

ues of ruminal ammonia –N showed the same 

trend of TVF's with no significant difference, as 

shown in Table (5). 
 

Table 5. Some rumen parameters of lambs fed 

different green corn stover treatments 
 

Item pH 
TVFA 

[mg/dl(100ml] 

NH3-

N[mg/dl 

(100ml)] 

T1 6.40 10.50
c
 11.40 

T2 6.60 12.20
a
 12.60 

T3 6.60 11.20
b
 11.90 

SE ±0.02 ±0.15 ±0.61 

a, b and C: Means with different superscripts in the same 
column are significant (P<0.05) 
Where:  
(T1) Untreated green corn stover (control).  
(T2) Green corn stover + lactobacillus palantarum + ZAD 
of lactobacillus  

(T3) Green corn stover + ZAD 

With respect to corn stalk treatment, it could be 

noticed that the ruminal pH values as shown in 

Table (6). Recorded 6.5, 6.6 and 6.6 with T4, T5 

and T6 respectively, showing no significant differ-

ences as shown in table 6. Beauchemin et al 

(1999), Yang et al (1999), Bowman et al (2002), 

Sutton et al (2003) and Pinos-Rodriguez et al 

(2007) reported that ruminal pH was not affected 

by enzymes treatments. Also, Gado et al (2007b) 

noticed that biological treatments (cellulase; rumen 

liquor and cellumonas cellulasea) had no effect on 

rumen liquor pH values. Abdel-Gawad et al (2007) 

found that fibrolytic enzymes composed of xy-

lanase and cellulase had no significant effect 

(P<0.05) on rumen liquor pH values. The differ-

ences in dry corn stalks with respect to TVF
,
S were 

significant (P<0.05), recording the highest concen-

tration with T5 (11.70 mg/ dl) followed by T6 (10.80 

mg/dl) and the lowest concentration recorded with 

T4(10.10 mg/dl). These results were in agreement 

with the findings of Abdel-Gawad et al (2007) who 

found that TVFA's concentration of rumen liquor 

showed significant (P<0.05) increase with lambs 

fed xylanase and cellulase treated corn stalks and 

wheat straw compared with those of control. 

Mean values of ruminal ammonia –N showed 

the same trend of TVF
,
S with no significant differ-

ence, as shown in Table (6). These results are in 

good agreement with the findings of Kholif (2006) 

who noticed that ruminal ammonia nitrogen in-

creased (P<0.05) with fibrolytic enzyme treatment 

compared with control. 

 
Table 6. Some rumen parameters of lambs fed 

different dry corn stalks treatments 

 

Item pH TVFA(mg/

dl(100ml) 

NH3-

N(mg/dl(100ml) 

T4 6.50 10.10
c
 11.40 

T5 6.60 11.70
a
 12.60 

T6 6.60 10.80
b
 11.70 

SE ±0.25 ±0.18 ±0.53 
 

a, b and C: Means with different superscripts in the same 

column are significant (P<0.05) 

Where:  

(T4) Untreated dry corn stalks (control).  

(T5) dry corn stalks + lactobacillus palantarum + ZAD of 

lactobacillus  

(T6) dry corn stalks+ ZAD 
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Effect of treatments of green corn stover on 

some blood plasma parameters. 

 

Effect of treatments on the overall means of 

Plasma total protein (TP) were significant (P<0.05). 

T2 recorded the highest concentration (7.70) com-

pared to T3 and T1(7.3 and 7.3g/100ml respective-

ly).The values of plasma total protein were within 

the normal range.  

The overall means of plasma albumin (ALB) 

were 4.10, 4.90 and 4.50 for T1, T2 and T3 re-

spectively. Significant differences (P<0.05) were 

detected among all groups showing the highest 

concentration of albumin with T2. The present val-

ues of plasma albumin were within the normal 

range    

The overall means of plasma globulin (GLP) 

were 3.70, 2.80 and 2.40g/100ml) for T2, T3and 

T1 respectively. There was a significant difference 

(P< 0.05) among all groups showing the highest 

values obtained with T2. The present values of 

plasma globulin were within the normal range.  

The overall means of plasma (A/G ratio)  were 

2.1, 2.1 and 1.6 for T1, T2 and T3, respectively. It 

was significantly higher with T1 and T2 compared 

to T3.                

There were no significant differences in ALT 

among different treatments, recording 18.30, 18.80 

and 17.00 gm/100ml for T1, T2 and T3, respective-

ly. The present values  of plasma (ALT) were with-

in the normal range. 

On the other hand, plasma (AST) were 69.00, 

65.90 and 62.00 gm/100ml for T2,T3 and T1 re-

spectively, showing significant (P<0.05) differences 

among treatments.   

The overall means of plasma Creatinine rec-

orded 1.00, 1.40 and 1.30 mg /dl for T1, T2 and 

T3, respectively. T2 and T3 recorded the highest 

(p<0.05) values compared with T1. The present 

values of plasma Creatinine were within the normal 

range.  

The overall means of  plasma urea showed the 

same previous trend of creatinine recording 36.30, 

41.20 and 41.50 mg/dl for T1, T2 and T3, respec-

tively. The T2 and T3 recorded the highest 

(P<0.05) value compared to T1. The present val-

ues of plasma urea were within the normal range. 
 

Effect of treatments of dry corn stalks on some 

plasma parameters. 
 

The overall means of Plasma total protein 

showed significant (P<0.05) differences among 

group. T5 recorded the highest concentration (8.20 

gm/100ml ) compared with T6 and T4 (6.10 and 

5.70 gm/100ml,  respectively). The values of plas-

ma total protein were within the normal range. Gad 

et al (2005) and Ramadan (2007) found that se-

rum total protein was increased with ZAD com-

pound compared with untreated group. 

The overall means of plasma albumin were 

4.90, 4.50 and 4.30 g/100ml for T5, T6 and T4, 

respectively. A significant difference (p<0.05)was 

detected among all treatments. The present values 

of plasma albumin were within the normal range. 

Ramadan (2007) found that serum albumin in-

creased with ZAD treated wheat straw compared 

with control. 

The overall means of plasma globulin showed 

the same trend of albumin, being 1.20, 3.30 and 

1.80 g/ml for T4, T5 and T6, respectively. The pre-

sent values  of plasma globulin were within the 

normal range. 

The overall means of plasma (A/G ratio) 

cleared significant (P<0.05) differences among 

treatments . The values were affected by albumin 

and globulin values, indicating highest ratio with 

T4. 

The overall means of plasma (ALT) were 

19.30, 19.50 and 20.00 unite/ml for T3, T2 and T1, 

respectively. There is no significant differences 

among treatment groups . The present values  of 

plasma (ALT) were within the normal range.  

The overall means of plasma (AST) were 

66.00, 68.00 and 69.00 unite/ml for T5,T6 and T4 

respectively, showing significant (p<0.05) differ-

ences among the treatment. However , the present 

values  of plasma (AST) were within the normal 

range . The present values of AST and ALT were 

within the normal values and indicated normal ac-

tivity of the animal hepatic tissues. Consequently, 

different biological treatments applied in the pre-

sent investigation could be used without any ad-

verse effect on the liver functions. 

The overall means of plasma Creatinine rec-

orded 1.00, 1.50 and 1.00 mg/dl for T4, T5 and T6, 

respectively. T5 recorded the highest (P<0.05) 

values compared with T4 and T6. the present val-

ues  of plasma  Creatinine were within the normal 

range. 

The overall means of  plasma urea showed the 

same trend of creatinine, being 23.50, 28.30, and 

25.80 mg/dl for T4,T5 and T6, respectively. T5 

recorded the highest (P<0.05) value compared to 

both T4 and T6. The present values of plasma 

urea were within the normal range. Gad et al 

(2005) found that plasma urea concentration in-

creased in ZAD treated groups compared with un-

treated . 
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 The present values of creatinine and urea are 

within the normal values and indicated normal ac-

tivity of the animal kideny tissues. Consequently, 

different biological treatments applied in the pre-

sent investigation could be used without any ad-

verse effect on the kidney functions. 

Generally, it could be noticed that, biological 

treatments for green corn stover or corn stalks 

tended to improve digestibility coefficients and nu-

tritive values. Moreover, some rumen and blood 

parameters had not been affected by these treat-

ments and these biological treatments could be 

applied without any adverse effect on animal 

health. 
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