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of the first measurement period to determine the ad libitum water 

Chloris gayana
(Hordeum vulgare
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and feed refused per animal and day were measured and recorded. 

The ad libitum water consumption for each animal was then defined 

×

ad libitum (100%; 
ad libitum 

ad 
libitum

|

|

each of the feeds offered were collected in duplicate and stored in 

TA B L E  1
periods

Parameter

Experimental periods in 2014

1
(13th– 20th August)

2
(6th– 13th September)

3
(30thSeptember– 7th October)

35.5 37.2

27.1

30.9 31.0 31.3

70.5 70.1 50.0
a

a = +

TA B L E  2
a components offered to 

Component
Rhodes grass hay 
(n = 6)

Barley grains 
(n = 4)

± 3.0 927 ±

910 ± 1.3 970 ± 2.4

7.3 ± 15.9 ± 0.35

± 245 ± 79.7

± 5.7 491 ± 3.2

Note: ±

a

 
 cobalt 

 selenium.
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mined as the difference between water offered and refused for each 
individual animal.

|

lution for one hour and then rinsed repeatedly with tap water until 

3 3 2

 of acetic 

0

0

|

Total faecal output per animal and measurement period was calcu

|
feed and faeces

Faecal samples were thawed before commencement of analysis. 

ducted in duplicate.

220

determinations deviated by more than 5%.

tive differences between the offered feed and the feed refusals. The 

|

® ves
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|

and stored at room temperature until analysis.

ortho

lated as follows:
= × × 9 

C plus bacterial C.

|

=

λ

50 × 2λ

λ

+ 2λ

×

animal as a random factor. The model used was:

where y
μ αj and β

αβij  
 is the residual error.

Interactions between period and treatment were derived from 

p < 0.05. 

|

|
and digestibility

 
p >

p >

p >

yijk = 𝜇 + 𝛼i + 𝛽 j + 𝛼𝛽 ij + Tk + eijkl
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TA B L E  3
ad libitum

arithmetic means of (n

Variable

Treatment

SEM

p- values

W70 W85 W100 Trt Per Trt × Per

0.97 0.99 0.72

1033 0.30 0.54 0.03

0.05 0.20 0.20 0.02

94 2.4 0.17 0.95 0.05

52.2 52.2 51.2 0.44 0.30

49.3 49.3 0.92 0.43 0.30

0.010 0.01 0.54

22.2 22.5 0.54 0.57 0.01 0.27

9.9 10.2 9.7 0.27 0.50 0.20 0.21

14.5b a 14.3b 0.44 0.04

13.1b 14.9a b 0.42 0.04 0.57 0.27

0.24b 0.27a 0.24b 0.007 0.70

7.3b a 7.2b 0.24 0.03 0.24

4.4 4.2 0.15 0.15 0.54 0.41

722a b 723a 7.5 0.04 0.21 0.21

734a b 737a 7.5 0.05 0.23
a b a 13.4 0.05 0.01
a b a 0.03 0.49

553 571 10.9 0.32 0.23

Note: p <

Variable

Treatment

SEM

p- values

W70 W85 W100 Trt Per Trt × Per

945 944 945 4.3 0.27 0.45

12.0 11.9 12.1 0.12 0.01 0.12

424 432 425 9.1 0.32 0.01

194 2.2 0.29 0.22

902a 905a b 0.02

17.2 0.34 0.13 0.52 0.03

504 505 0.21

305 291 0.25 0.33

Note: n =
p <

TA B L E  4

ad libitum water consumption
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(p <

(p <

2 < 0.07 

was lower (p <

5% (p = p <

; p <

; p <

|
digesta passage

ad libitum

p < p <

compared with W100 (p <
numerically increased when water was restricted at W70. There 

cally shortest (p >
treatments. There were no interactions between treatment and 

p < 50

compared to periods 1 and 2 (T50

λ 50

r =
p < 0.001 for λ 50 r = 0.52; p <

 

r² <

λ (r² = p >

|

p <

(1.91 μ μ

p =

μ

1.12 μ p <

Parameter

Treatment

SEM

p- values

W70 W85 W100 Trt Per Trt × Per

17.1 17.3 0.94 0.25

λ 0.053 0.054 0.050 0.0023 0.49 0.14

T50 32.5 33.4 35.1 1.53 0.04

41.9 0.04

55.4 59.1 0.55 0.10

Note: n =

mean; T
λ

rumen.

TA B L E  5

of individual ad libitum water consumption

727



| RAMADHAN ET AL.

p >

cantly affected by period and treatment by period interactions and 

p <

TA B L E  6 a

Variable

Passage rate parameter

TT [h] λ [h ] T50 [h] CMRT [h] TMRT [h]

0.51 0.51 0.49

0.20 0.33 0.33 0.39

0.34 0.05 – 0.04

0.59 0.59 0.53

0.34 0.54

0.33

0.33

0.11 0.40

0.35

Note: 

λ

a p < 0.05; **p < 0.01; p <

TA B L E  7
ad libitum water consumption

Variable

Treatment

SEM

p- values

W70 W85 W100 Trt Per Trt ×Per

μ 1.7 1.7 0.11 0.025 0.54

0.22 0.25 0.02 0.39

0.04

1.7 1.7 1.5 0.07 0.44 0.29 0.13

2.3 2.1 2.1 0.10 0.51 0.22 0.29

1.4b 1.2a 1.3ab 0.03 0.01 0.01

12.2b 10.4a 11.7ab 0.74 0.03 0.01 0.01

Bacterial C 29.1 27.7 0.93 0.52 0.20

41.0 40.1 1.72 0.40

0.51 0.22 0.09 0.23

0.33 0.27 0.30 0.017 0.14

Note: n =
differ at p < = =

= =
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|

|
intake, digesta passage and feed digestibility

reduced in the present study. This contrasts the established view 

of ad libitum

ad libitum consumption 

type of feed offered.

λ

restriction increases. Our results indicate that water restriction af

|

ad 
libitum

|
microbial biomass
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ad libitum access to 

hypothesis that faecal microbial biomass will increase when water 

of water restriction imposed on the animals in the present study.
Despite the unaltered total faecal microbial biomass concentra

diet components depends on the availability of unfermented and 

an absence of Fibrobacter

|
nutrient cycling

the fibre fractions present in the faeces are of importance as they 

ad libitum

|

to 70% of ad libitum

considered harmless or even beneficial in terms of feed utilization and 
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