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ABSTRACT

Over a 49 days period (June-July 1999), the effect of a flushing method to improve the productive performance 

of fattening rabbits reared in plein-air system were studied. One productive cycle was investigated on 384 

rabbits weaned at 35 days. Four experimental treatments were performed in drinking water: module 1 - pure 

water during all time (controls); module 2 - propylene glycol (PG) at 2%, as energetic source, during the first 24 

days and pure water during the last period (25 days); module 3 - pure water, during the first 24 days and then PG 

at 2% at the last period (25 days); module 4 - PG at 2% during all time. Daily weight gain (DWG) did not show 

statistically significative differences amongst treatments during the whole trial, but controls had the highest 

DWG. Feed conversion ratio and daily feed intake (g) of the 4 treatments were: 3.60-114.58, 3.47-103.33, 3.40-

103.87 and 3.28-99.45, respectively.  

INTRODUCTION

Breeding animals have high-energy requirement during the fattening period. In order to 

balance energy intake, some Authors suggest the use of Propylene Glycol (PG) to increase it 

in a lot of species such as veal calves, dairy cows and sows (Formigoni et al., 1996; Cozzi et

al., 1996; Sabbioni et al., 1999). Propylene glycol (PG) is a polyhydric alcohol (C3H8O2).

Pure PG is colourless, odourless liquid with mildly acrid and sweetish taste. It is freely 

soluble in water and ethanol. In rabbits, the use of this substance is quite unknown; just a few 

studies look at the effect of PG to improve reproductive performance on rabbit does (Luzi et

al., 1999, 2000). Because the economic interest of this substance is very high in the other 

breeding animals, the objective of the present study is to evaluate the benefits of PG on the 

productive performance in rabbit during the fattening period. 

MATERIAL AND METHODS 

Farm and Management

The trial was carried out on an intensive rabbit farm in the North of Italy, producing lab and 

commercial animals (Grimaud). The rabbitry is constituted by three traditional buildings for 

reproductive and productive cycles. For our experiment, it was added a system including four 

plein-air modules for fattening rabbits. Every module is formed by forty-eight bi-cellular 

boxes (25x44x28cm), on two semi-superposed levels. The cage is totally insulated and it has 

a manual simultaneous opening system of the reversible saddle roof. This system controls the 

air changing, inside temperature and relative humidity. The plein-air system has an East-West 

exposure.

The diet, ad libitum administered, was a normal commercial feed (crude protein 15.7%, crude 

fibre 18.5%, crude fat 3%), manually distributed 

Animals and experimental treatments
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Three hundred and eighty four rabbits were studied during the summer of 1999 (June-July). 

The performance trial was run from weaning (35 days old) to slaughtering (84 days old), for a 

total 49 days. The animals were divided in four experimental groups of 96 subjects each one, 

according to the following plan: 

Module Treatments 

1 (W) Water - 49 days 

2 (PG/W) PG - 24 days Water - 25 days 

3 (W/PG) Water - 24 days PG - 25 days 

4 (PG) PG - 49 days 

At the end of the study, 10 animals of every experimental groups were sacrificed to evaluate 

the residue in meat, kidney, liver and lung, by gas chromatographic analysis (Kaijwara et al.,

1981).

Animal performance

The microclimatic parameters were recorded by temperature and relative humidity probes 

connected to a data logger with solid state memory (LSI BABUC/M). The two probes were 

located inside the plein-air system, under the roof, between the 1
st
 and the 2

nd
 modules and the 

other one between the 3
rd

 and the 4
th

 ones. 

Animal weight are divided according to the cage position (East - West). Rabbits were 

weighed every week, from housing to slaughtering, to evaluate the daily weight gain (DWG) 

divided in the following periods: 

DWG 7  = daily weight gain from 35 to 42 days; 

DWG 14  = daily weight gain from 35 to 49 days; 

DWG 21  = daily weight gain from 35 to 56 days; 

DWG 28  = daily weight gain from 35 to 63 days; 

DWG 35  = daily weight gain from 35 to 70 days; 

DWG 42  = daily weight gain from 35 to 77 days; 

DWG TOT = daily weight gain from 35 to 84 days; 

DWG 0-7 = daily weight gain in the first week; 

DWG 7-14 = daily weight gain in the second week; 

DWG 14-21 =  daily weight gain in the third week; 

DWG 21-28 = daily weight gain in the fourth week; 

DWG 28-35 = daily weight gain in the fifth week; 

DWG 35-42 =  daily weight gain in the sixth week; 

DWG 42-49 =  daily weight gain in the seventh week. 

Every week the distributed and residual feed was recorded to evaluate the feed conversion 

ratio (FCR) and the pro capite intake; PG administered and its total consumption were also 

recorded.

Statistical analysis

The recording data are processed by a ANOVA, according to GLM procedure (SAS
 

, 1990), 

using the following model: 

Yi,j,k = ! + "i +#j +"i#j + $i,j,k

Yi,j,k = dependent variable; 

! = overall mean; 
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"i = fixed effect of treatments; (i = 1…4); 

# j = fixed effect of the position (j = 1,2); 

"i#j = interaction between position-treatments; 

$i,j,k = random effect of error. 

RESULTS AND DISCUSSION 

During the trial, temperature and relative humidity (daily and nightly means) showed seasonal 

values according to the experimental period (Figure 1). 

The lowest data of relative humidity percentage agreed with particular climatic periods, 

marked by local strong winds. Concerning the daily weight gain, DWG42, DWG35-42 and 

DWG42-49 resulted statistically significative (P%0.01) for both the positions (Table 1).

Table 1 - Least Square Means and Standard Error of Daily Weight Gain. 

 Treatments 

N° 96 96 96 96 

 Water PG/Water Water/PG PG 

DWG 42 (East) 

DWG 42 (West) 

33.58±1.07ab

31.67±1.07a

31.13±1.07a

24.94±1.07d

29.96±1.07ac

31.73±1.07a

31.01±1.07a

30.98±1.07a

DWG tot. (East) 

DWG tot.(West) 

31.86±1.12

31.71±1.12

30.06±1.12

29.46±1.12

30.08±1.12

31.01±1.12

30.34±1.12

30.44±1.12

DWG 35-42 (East) 

DWG 35-42 (West) 

29.95±6.46

23.54±6.46

24.61±6.46

-11.33±6.46a

28.95±6.46

28.66±6.346

30.93±6.46

24.51±6.46

DWG 42-49 (East) 

DWG 42-49 (West) 

21.52±6.92

31.92±6.92

23.62±6.92

56.60±6.92a

30.79±6.92

26.73±6.92

26.29±6.92

27.19±6.92
Means values with different small letters, in the same DWG period, showed a statistical significance of P%0.05

and P%0.01.

DWG35-42 of PG/W group had a reduction balanced in the following week (DWG42-49) by 

a compensatory growth. Daily weight gain showed lower values than the normal fattening 

Figure 1 - Daily and nightly trend of tem perature and 

relative hum idity during the trial
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period (De Blas and Wiseman, 1998). Anyway, animals were weighted weekly and it caused 

a high stress situation.

Animal weight showed a homogeneous evolution amongst treatments. (Figure 2).  

In the following plan, the mean weights at weaning and at slaughtering, according to the 

treatments, are reported in  the table 2 

Table 2 : Average weights at weaning and at slaughter time 

Module
Weight at weaning 

(kg)

Weight at slaughtering 

(kg)

1 (W) 0.849 2.406 

2 (PG/W) 0.871 2.329 

3 (W/PG) 0.810 2.310 

4 (PG) 0.849 2.336 

Module 2 group (PG/W) showed an increasing weight around the 28
th

 -35
th

 days. During the 

first experimental period, PG  gave an energetic flushing; then it fell down and animals 

increased the feed intake to restore the previous energetic balance. It caused a temporary 

weight gain in the first week of the second experimental period. Weight gain adjusted itself 

on values comparable to other treatments.  

Pro capite daily feed intake, during the whole period of the trial (49 days), is showed in 

figure 3. It did not show any statistically significative differences amongst the treatments 

(mean values. 114.58 g, 103.33 g, 103.87 g, 99.45 g for the modules 1, 2, 3, 4 respectively).  

Data evolution showed an effect of PG on a improved energetic balance. Animals, drinking 

Water/PG and moreover PG, had a reduced daily feed intake, but the final weight was 

comparable amongst them. 

Figure 2  -  Weight evolution (mean values) during the trial
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Feed conversion ratio is showed in Figure 4. It did not show any statistically significative 

differences. The average values were 3.60, 3.47, 3.40, 3.28 for the thesis 1, 2, 3, 4 

respectively. Mortality rate was very low and statistically not significant.  

According to literature data, PG residues in meat, liver, kidney and lung were not present 

when used at 2% in drinking water (Kaijwara N. et al., 1981). 

The trial evidenced the flushing effect of PG, as energy source, as already shown by other 

Authors (Cozzi et al., 1996; Sabbioni et al., 1999). Although pro capite daily feed intake and 

the feed conversion ratio showed more favourable values in PG treated group, however a 

negative response on daily weight gain and final weight was obtained.

Concerning economic evaluation, pro capite daily feeding costs with GP were 0.035 €, pure 

water, Water/GP and GP/Water groups were 0.03 €.  

Further trials must be planned to better quantify the convenience of these treatments, using 

different administration periods and doses of the PG. 

Figure 3 - Feed intake (g/day) according to the treatments
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