MODELISATION OF CAECAL FERMENTATION TRAITS IN RABBITS
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The aim of this work was to determine the main factors that affect the caecal contents weight (CCW), its pH and volatile fatty acids (VFA) concentration, and the molar proportions of VFA. The database was constituted with information received from three laboratories (n = 92) that included the mentioned traits and the chemical composition and nutritive value of diets. The combination of laboratory, dietary uronic acids, neutral detergent fibre (NDF), degree of lignification of NDF and digestible NDF contents, the most important independent variables, explained from 50 to 70% of the total variability of the traits studied. Prediction might be improved if other variables such as the total soluble cell wall carbohydrates and particle size of diets would be available.  

Table 1. Prediction of caecal pH

	Eq.
	
	Intercept
	UA 
	DNDF
	n
	R2
	rsd
	P

	1
	y =
	INRA: 

UPM:
	6.56 ( 0.12

6.35 ( 0.17
	- 0.074 ( 0.022
	
	21
	0.67
	0.18
	< 0.001

	2
	y =
	INRA: 

UPM:
	6.71 ( 0.13

6.43 ( 0.16
	- 0.063 ( 0.017
	- 0.018 ( 0.0093
	21
	0.73
	0.17
	< 0.001

	3
	y =
	INRA: 

UPM:

UTL:


	6.45 ( 0.059

6.03 ( 0.056

5.98 ( 0.057
	
	- 0.017 ( 0.0042
	82
	0.58
	0.19
	< 0.001


Range caecal pH: eq.1 and 2: 5.61-6.57, and eq. 3: 5.43-6.83. UA: Dietary uronic acid concentration (% DM) (range: 1.8-9.6%). DNDF: Dietary digestible NDF (% DM). (range: eq. 2: 0.91-19.2%, and eq. 3: 0.91-32.9%). 

Table 2. Prediction of caecal VFA concentration (mmol/l)

	Eq.
	Intercept
	UA
	NDF 
	NDF2
	ADLNDF
	ADLNDF2
	n
	R2
	rsd
	P

	1
	y =
	28.8 ( 16.8
	2.40 ( 1.22
	0.89 ( 0.29
	
	- 0.72 ( 0.33
	
	21
	0.52
	15.5
	0.005

	2
	y =
	20.9 ( 6.98
	
	1.08 ( 0.20
	
	
	
	78
	0.27
	14.1
	< 0.001

	3
	y =
	74.0 ( 26.3
	
	- 2.11 ( 0.51
	0.045 ( 0.022
	
	
	78
	0.31
	13.8
	< 0.001

	4
	y =
	83.2 ( 23.1
	
	-1.90 ( 0.46
	0.042 ( 0.017
	-0.79 ( 0.16
	
	78
	0.48
	12.1
	< 0.001

	5
	y =
	94.3 ( 21.6
	
	-1.72 ( 0.42
	0.041 ( 0.016
	-2.62 ( 0.53
	0.040 ( 0.011
	78
	0.56
	11.2
	< 0.001


Range VFA concentration: 18.1-99.8 mmol/l (18.1-95 in eq. 1). NDF: dietary NDF concentration (% DM) (range: 19.3-55.0%). ADLNDF: Dietary ADL*100/dietary NDF (range: 5.1-48.6%NDF).

Table 3. Prediction of caecal content weight (% BW)

	Eq.
	Intercept
	NDF 
	NDF2
	ADLNDF
	n
	R2
	rsd
	P

	1
	y =
	INRA:

UPM:
	15.3 ( 1.93

18.1 ( 2.15
	-0.68 ( 0.28
	0.011 ( 0.0021

0.0087 ( 0.0016
	
	64
	0.39
	0.89
	< 0.001

	2
	y =
	INRA:

UPM:
	16.0 ( 1.80

19.1 ( 2.00
	-0.70 ( 0.11
	0.012 ( 0.0019 

0.0089 ( 0.0015
	- 0.031 ( 0.0091
	64
	0.49
	0.82
	< 0.001


Range of CCW: 3.43-9.1% BW. NDF: dietary NDF concentration (% DM) (range: 19.3-55.5%). ADLNDF: Dietary ADL*100/dietary NDF (5.1-73.3%NDF). 

Table 4. Relation between DMI (y) and DE and CCW

	Eq.
	Intercept
	DE
	CCW
	n
	R2
	rsd
	P

	1
	y =
	INRA:

UPM:
	185.6 ( 18.9

201.3 ( 16.4
	-7.21 ( 1.51
	
	54
	0.44
	18.9
	< 0.001

	2
	y =
	INRA:

UPM:
	160.2 ( 13.6

182.5 ( 11.7
	
	-11.0 ( 2.26
	54
	0.44
	18.7
	< 0.001

	3
	y =
	INRA:

UPM:
	211.3 ( 17.8

227.1 ( 15.7
	-5.46 ( 1.40
	-8.46 ( 2.11
	54
	0.57
	16.6
	< 0.001


Range DMI: 60-174 g DM/d. DE: dietary digestible energy concentration (MJ/kg DM) (range: 6.4-14.6). CCW: Caecal content weight (% BW) (range: 3.43-9.1%).
