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ABSTRACT

The study was conducted to study the effect of high fibre diets containing silages of maize (MS) and vegetable
waste (VS) on the performance of growing-finishing pigs. Twenty-four castrated male piglets (Hampshire X
Ghungroo; about 48 days old, 8.88 + 0.15 kg BW) were randomly allotted into three groups as normal fibre basal
diet (NF-BD), high fibre maize silage (HF-MS) and high fibre vegetable waste silage (HF-VS) where pigs in NF-BD
group were fed basal diet for grower (BDG) and basal diet for finisher (BDF), HF-MS group were fed maize silage
diet for grower (MSG) & maize silage diet for finisher (MSF) and HF-VS group were fed vegetable waste silage diet
for grower (VSG) and vegetable waste silage diet for finisher (VSF), respectively for growing and finishing phases.
The basal diets BDG (6.28% CF) and BDF (8.43% CF) were prepared without silages; whereas MSG (8.17% CF)
and MSF (10.31% CF) diets contained maize silage (MS) and the VSG (8.03% CF) and VSF (10.0% CF) diets
contained vegetable waste silage (VS) as additional fibre sources to increase the crude fibre (CF) level. Feeding
high fibre diets (8-10% CF) containing silages to growing-finishing pigs had non-significant effect on daily intake
and digestibility of nutrients (P>0.05), however higher CF levels showed significant reduction in the CP intake
(P<0.05) per kg W°7 during the growing period. The N-balance was comparable (P>0.05) across the groups except
for the excretion of faecal and urinary N in HF-MS and HF-VS groups, respectively during the finisher phase. Net
gain and ADG were significantly higher (P<0.05) in basal and VS diet-fed groups. FCR values differed significantly
(P<0.001) across the treatment groups, where HF-MS showed higher values followed by HF-VS and NF-BD groups.
The cost (Rs/kg weight gain) was significantly lower in the NF-BD and HF-VS groups than in the HF-MS group.
This study revealed that the pigs fed vegetable waste silage-based diet (8-10% CF) performed better than the maize
silage-based diet at similar CF level and the overall production performance of crossbred pigs fed vegetable waste
silage-based diet is at par with low fibre basal diet (6-8% CF).
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Dietary fibre (soluble fibre or insoluble fibre) have a
significant impact on nutrient digestibility (Hogberg and
Lindberg 2004). Crude fibre is composed of cellulose,
hemicellulose and lignin in the plant cell wall and is
fermented by a large number of microorganisms in the
caecum and colon predominantly to short-chain fatty acids
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(SCFA) which are then absorbed in the intestine (Ngoc et
al. 2012). Among the SCFA, butyric acid improves gut
mucosal health and immune system of pigs besides its role
in energy supply to the gut ecosystem. Furthermore, high-
fibre dietincreases cellulolytic bacteria in the large intestines
of pigs (Anugwa et al. 1989) and dietary fibre has prebiotic
effects in pigs and improves the gut-associated immune
system (Lindberg 2014). On the other hand, diets having
higher fibre content may have adverse effects on voluntary
feed intake (due to more gut fill) and nutrient digestibility
in young pigs (Kyriazakis and Emmans 1995, Zhang et al.
2013). Similarly, higher non-starch polysaccharides (NSP)
encapsulate nutrients and hamper their accessibility to
digestive enzymes for hydrolysis (Wenk 2001).

A diverse range of natural fibre-rich ingredients are
included in pig ration. Fibrous crop by-products, forages
and roots including cassava, citrus pulp, konjac flour and
sweet potato are frequently used for pigs feeding in sub-
tropical and tropical countries (Jarrett and Ashworth, 2018).
Crude fibre-rich feed resources are relatively economical
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and have a special role in the nutrition and health of pigs.
Although high-fibre diets do not always improve pig
performance, they provide an effective and economical
use of locally grown feedstuffs and hence contribute to
sustainable swine production. Corn silage at the rate of 20—
40% dry matter in the diet of finishing heavy pigs had little
or no adverse effects on growth and carcass traits (Galassi
et al.2007, Capraro et al. 2014, Zanfi et al. 2014). Edwards
(2002) reported that forage like lucerne, maize, wheat,
barley and vegetable waste can be fed to pigs either fresh,
dried or as silage. Studies have been conducted to reduce
the production cost of finishing pigs by incorporating
vegetable waste (Potshangham ez al. 2018), corn silage
(Rajic 1988) and green berseem (Kumar and Patel 2016) in
pigs diets. The relative benefits and drawbacks of fibre-rich
feed in pig diets depend on the stage of the production and
type of dietary fibre present. The nutritive value of high-
fibre feed, their potential inclusion level in the diet and
consequences for growth performance of pigs are essential
criteria to study.

Hence, the present experiment was conducted to
evaluate the effect of diets containing higher crude fibre
levels sourced from maize and vegetable waste silages on
nutrient utilization and growth performance of growing
and finishing pigs.

MATERIALS AND METHODS

Location of study and management of animal welfare:
The study was carried out at ICAR-National Research
Centre on Pig, Rani, Guwahati, Assam, India located at an
altitude of 467m above MSL and latitude 25° 48' 30" N
and longitude 91° 17' 49" E. The experiment was carried
out with prior approval of the Institutional Animal Ethics
Committee (approval number NRCP/CPCSEA/1658/
IAEC-76). Experimental pigs were housed in a well-
ventilated sty with the provision of hygienic and uniform
management conditions. Drinking water was made
available round the clock and feeding was done twice daily
at 9:00 AM and 3:00 PM. They were also treated against
endo- and ectoparasites and vaccinated against swine fever
before starting the experiment.

Preparation of silage from vegetable waste and maize
fodder: Silages were prepared using maize fodder (Zea
mays, variety-hybrid maize 4750) and vegetable waste
separately, in silage bags (50kg capacity) following
standard procedure at regular intervals. Vegetable wastes,
mainly the old mature discarded leaves and stems of
cabbage (Brassica oleracea var. capitata) and cauliflower
(B. oleracea var. botrytis), were collected (approximately
cabbage: cauliflower: 60:40 on raw basis) from vegetable
markets and left over from the farmers’ field. The vegetable
wastes were chaffed and kept in open-air sunshine for
one day to reduce the moisture content to 65-70 per
cent. The maize fodder was harvested at 3 months after
sowing (cut 30 cm above ground) and wilted to reduce
the moisture content to 65-70 per cent before chopping.
Fodder and vegetable waste were chaffed at 2-3cm size
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with a chaff cutter machine. Jaggery (gur) was added as
fermentative accelerator @ 3kg per 100kg of raw chaffed
vegetable wastes and maize fodder following the same
silage preparation protocol. Common salt was mixed at
the rate of 250g per 100kg of raw chaffed item to improve
the palatability of silages. The material was then packed
tightly into a 50 kg capacity silage bag (thickness 100-120
microns; size 23x55 inches) separately and properly tied to
maintain anaerobic conditions. The bags were then stored
in a room and opened for sampling and feeding pigs after 4
weeks. Silages were examined for DM content; colour, pH
and presence of fungus before incorporation in the ration.
Unsuitable silages were simply avoided for feeding pigs.

The proximate composition of all the feed ingredients,
residues, faecal and urine samples were analysed as per
the methods described by AOAC (2012) while NDF and
ADF were analysed as per Van Soest ef al. (1991). The
energy content of feed ingredients was calculated from the
proximate composition referring to the formula mentioned
by NRC (2012).

Experimental animals and design: Twenty-four castrated
male crossbred piglets (Hampshire x Ghungroo) of 48 + 5d
old with an average BW of 8.88 + 0.15kg were selected for
the study. The piglets were randomly distributed into three
treatment groups viz., diets containing normal fibre level
without silages (NF-BD), high fibre diets with maize silage
(HF-MS) and high fibre diets with vegetable waste silage
(HF-VS) comprising eight piglets in each in an experiment
based on Completely Randomized Design. Two basal diets
without silage (BDG and BDF), two diets with maize silage
(MSG and MSF) and two diets with vegetable waste silage
(VSG and VSF) were prepared as per nutrient requirements
of swine ICAR (2013) with varying levels of crude fibre.
The CF level in basal diets BDG (6%) and BDF (8%) were
as per BIS (1986) standard for grower and finisher pigs,
respectively, whereas MSG and VSG contained two-point
higher CF (8%) than BDG and similarly, MSF and VSF
contained two-point higher CF (10%) than BDF diets.
Diets BDG and BDF were assigned for NF-BD; MSG and
MSF for HF-MS; and VSG and VSF for HF-VS groups,
respectively for the growing and finishing phase. The
animals were fed till they attained 70 kg live weight.

Two digestions cum metabolic trials (7 days duration)
were conducted, one at the attainment of 35kg body weight
and another at the end of the feeding trial to estimate
the nutrient digestibility and plan of nutrition. Total feed
intake, live weight gain and FCR of experimental pigs were
recorded and feed cost per kg weight gain was calculated.

Statistical analysis: The data obtained were subjected
to one-way ANOVA (Snedecor and Cochran 1989). Paired
comparisons were performed using Tukey’s test and were
considered significant at P<0.05.

RESULTS AND DISCUSSION

Chemical composition of experimental diets: The
chemical composition and nutrient content of different
diets fed to growing-finishing pigs is presented in Table
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Table 1. Ingredients composition and nutrient content of experimental diets (% DM basis) for feeding growing and finishing pigs

Growing period Finishing period

Parameters (Weaning to 35 kg BW) (35-70 kg BW)

BDG MSG VSG BDF MSF VSF
Maize (crushed) 58 53.50 51.50 45.5 44.50 42.00
Soybean meal 12 6.50 4.50 8.5 7.00 3.50
GNC (expeller) 12.5 3.50 7.00 8 8.00 7.00
Wheat bran 15.5 20.00 16.00 36 15.00 11.00
VWS 0 0.00 18.50 0 0.00 34.00
MWS 0 14.00 0.00 23.00 0.00
Oil 0 0.50 0.50 0 0.50 0.50
Mineral and vitamin mixture* 1.5 1.50 1.50 1.5 1.50 1.50
Common salt 0.5 0.50 0.50 0.5 0.50 0.50

Nutrient composition (% DM basis)

Organic matter 93.06 92.90 92.20 92.35 92.42 91.20
Crude protein 19.05 18.72 18.53 17.04 17.23 17.73
Ether extract 2.63 2.63 2.71 2.55 2.57 2.72
Crude fibre 6.28 8.17 8.03 8.43 10.31 10.00
Total ash 6.94 7.10 7.80 7.65 7.58 8.80
Nitrogen free extract 65.10 62.88 62.43 64.33 61.81 60.26
NDF 20.99 22.26 20.69 27.41 26.00 21.85
ADF 6.23 8.37 8.81 7.68 10.57 11.53
ME (Mcal/kg)** 3.22 3.17 3.16 2.89 297 3.02
Calorie:Protein 169.10 169.29 170.71 169.65 172.38 170.38

BDG: Basal diet for grower; MSG: Grower diet with maize silage; VSG: Grower diet with vegetable waste silage; BDF: Basal diet for
finisher; MSF: Finisher diet with maize silage; VSF: Finisher diet with vegetable waste silage; *Each 1 kg contains: vitamin A 750,000
1U; vitamin D3 150,000 IU; vitamin C 0.75g; vitamin E 0.25g; Niacin 0.5g; Biotin 0.005g; calcium 300g; phosphorus 60g; magnesium
7.2g; manganese 1.5g; iodine 0.15g; sodium 4g; sulphur 7.2g iron 3 g; zinc 3.7 g; copper 1.2 g; cobalt 0.10 g; selenium 0.02 g; L-lysine
mono HCI 2g; DL- methionine 1g; protein hydrolysate 1.2g; BHT 0.25g; Betaine 0.75g; **Calculated values.

1. The CP (%) and ME (kcal/kg) content in grower diets
were comparable and were 19.05 and 3221; 18.72 and
3169 and 18.53 and 3163, respectively for BDG, MSG and
VSG diets with corresponding Calorie-Protein ratio (C:P)
as 169, 169 and 170. The CF (%) content in the grower
diets was assessed as 6.28, 8.17, 8.03, respectively in BDG,
MSG and VSG diets. Diets fed in finisher phase contained
CP (%) 17.04, 17.23 and 17.73 with C:P ratio of 170, 172
and 170, respectively in BDF, MSF and VSF diets. The
content of CF (%) in finisher diets were 8.43, 10.31 and
10.0, respectively for BDF, MSF and VSF diets. The other
proximate compositions were comparable among the diets.
The ADF contents were higher in diets containing silages
than basal diets. While the total ash content was higher in
diets containing vegetable silage as a fibre source.
Nutrient intake and apparent nutrient digestibility: The
mean body weight (kg) and W (kg) of pigs were similar
in both the metabolic trials across the treatment groups. The
intake of DM and OM (g/d or g/kg W) was numerically
higher in the NF-BD group during the grower phase and
in HF-VS during the finisher phase. The CP intake (g/d)
followed a similar trend as the DM and OM, whereas CP
intake (g/kg W°7) was significantly higher in NF-BD
group than in the other groups. Feeding high-fibre diets

(8 -10% CF) containing maize silage and vegetable waste
silage to growing-finishing pigs had no significant effect on
DM, OM and CP intake (g/d or g/kg W), but higher CF
levels significantly reduced the CP intake per kg metabolic
body weight during grower phase (Table 2). Likewise,
the dietary group (HF-VS) that received vegetable waste
silage as a fibre source (8% and 10% CF levels) was found
to be better than the maize silage-supplemented dietary
groups (8% and 10% CF levels) in terms of digestibility of
different nutrients. The trivial variation in digestibility of
different nutrients might be due to the varying CF levels in
the experimental diets in the grower and finisher phase and
fibre source or level of lignification. Very limited literature
is available related to the use of vegetable and maize silage
for feeding pigs to compare data generated in the present
studies. Jorgensen et al. (2012) reported a significantly
lower apparent total tract digestibility (ATTD) of DM and
energy (p<0.05) of ration containing clover-grass (NSP
38.5%), clover-grass silage (NSP 4.10%) and pea-barley
silage (NSP 39.7%) than the basal diet (NSP 16.50%).
Similarly, ATTD of DM, OM, CP and GE were significantly
reduced when the level of wheat bran was increased in the
diet (Wilfart et al. 2007). Le Gall ef al. (2009) found that
the digestibility of nutrients including energy and organic
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Table 2. Effect of crude fibre level and sources on nutrient intake and
apparent nutrient digestibility in different treatment groups in growers and finisher pigs
Grower phase Finisher phase
Parameters
NF-BD HF-MS HF-VS SEM Pvalue NF-BD HF-MS  HF-VS SEM P value
Nutrient intake
DMI (g/d) 1360 1295 1350 37.06 NS 2327 2320 2365 14.80 NS
DMI (g/kgW®7) 93.02 89.31 89.06 0.88 NS 92.60 95.58 96.74 1.19 NS
OMI (g/d) 1265.62 1203.06 1244.70 38.08 NS 2148.83  2144.14 2156.88 11.19 NS
OMI (g/kg W™) 86.57 83.03 81.99 0.79 NS 85.51 88.16 88.23 1.02 NS
CPI (g/d) 259.08 24242  250.16 8.34 NS 396.49 389.74 41931 4.95 NS
CPI (g/kg W°7) 17.72* 16.72° 16.48° 0.25 * 15.78 16.47 17.15 0.29 NS
Apparent nutrient digestibility (%)

DM 84.44 77.24 80.03 1.48 NS 77.70 66.47 69.90 2.35 NS
OM 84.86 79.77 81.56 1.25 NS 78.79 67.66 71.78 2.29 NS
Cp 80.34 71.21 74.86 1.93 NS 78.47 68.60 74.88 1.98 NS
EE 61.11 49.37 50.08 5.10 NS 63.52 52.72 59.74 2.76 NS
CF 44.19 38.45 43.26 3.32 NS 58.98 49.06 54.37 2.97 NS
NFE 90.59 89.60 90.15 0.59 NS 82.07 70.86 74.07 2.31 NS
NDF 69.24 47.98 57.06 4.29 NS 47.93 43.03 45.18 2.33 NS
ADF 16.85 21.21 17.30 3.12 NS 2221 23.85 29.46 2.66 NS

NF-BD: Basal diet (6% CF for grower and 8% CF for finisher pigs); HF-MS: Diet with maize silage (8% CF for grower and 10%
CF for finisher pigs); HF-VS: Diet with vegetable waste silage (8% CF for grower and 10% CF for finisher pigs); NS: Not significant
(P>0.05); ¢ Means bearing different superscripts within a row in particular phase differ significantly (*p<0.05)

matter decreased significantly as the dietary fibre increased
in the diets. Hogberg and Lindberg (2004) had reported
that the impact of fibre level on nutrient digestibility may
vary with the properties and composition of fibre, whether
it contains more soluble or insoluble fibre. It has also been
reported that high-fibre diets may have adverse effects on
voluntary feed intake and digestibility of nutrients in young
pigs (Kyriazakis and Emmans 1995, Zhang et al. 2013).
Energy metabolism and nitrogen balance: The GE
intake (kcal/d) was found to be non-significant (P>0.05)
in the NF-BD group at the grower phase while the intake
was lower in the finisher phase as compared to other
groups. However, DE and ME intake (kcal/day) in both the
digestion trial were numerically highest (P>0.05) for NF-
BD group and lowest in HF-MS group. The daily intake
(kcal) of GE, DE and ME were statistically comparable
(P>0.05) among the treatment groups (Table 3). The N
intake (g/day), N absorbed (g/day), total N excreted (g/
day), N retained in body (g/day), N retained (%) were
comparable (p>0.05) among the treatment groups in both
the trial; whereas, faecal-N excretion (g/d) was significantly
higher (P<0.05) in HF-MS (18.91) than NF-BD group and
urinary-N excretion (g/d) was significantly higher (P<0.05)
in HF-VS group than other groups. Considering the intake
and digestibility of nutrients, the NF-BD group with 6 and
8% CF levels respectively for the grower and finisher phase
revealed a better plane of nutrition followed by the HF-
VS group (8 and 10% CF). The average daily feed intake
in the growing period (22-35kg BW) by the experimental
pigs was comparable to the recommended level of ICAR

(2013) for pigs of 22-38kg BW (1350g/d) while the daily
average feed intake in finisher phase (36-70kg BW) was
higher than the levels mentioned by ICAR (2013) for pigs
39-56kg BW.

Growth performance and feed efficiency: Dry matter
intake (g/d) was significanly lower (P<0.001) in NF-
DB group in comparison to other groups although it was
comparable (P>0.05) in HF-MS and HF-VS groups (Table
4). The net gain (kg) and ADG (g/d) were significantly
higher (P<0.05) in the NF-BD and HF-VS groups than
HF-MS dietary group, while NF-BD and HF-VS were
statistically similar (P>0.05). FCR was significantly
lower (P<0.001) in pigs of the basal diet group (NF-BD)
followed by the HF-VS group. The pigs that were fed a diet
containing maize silage (HF-MS) recorded significantly
higher (P<0.001) FCR. Body weight gain and ADG in
the overall experimental period (8-70kg BW) were found
to be higher (P<0.05) in pigs fed basal diet (normal CF
level, 6 and 8%) or high fibre VS diet (8 and 10% CF)
and comparatively lower in pigs fed high fibre MS diet (8
and 10% CF). However, FCR was found higher (P<0.001)
in the high-fibre maize silage-fed group. The effect of
high-fibre diets on pig performance might be due to the
chemical and physical properties of the fibre sources and
their degree of lignification besides their level of inclusion
in the diet (Wenk, 2001). Numerous reports revealed
that increased dietary fibre levels in the diets drastically
reduced ADG and FCE (Agyekum ef al. 2014, Yu et al.
2016, Bixia et al. 2018). Contrary to the present findings,
Shin et al. (2007) observed no significant differences in
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Table 3. Effect of crude fibre level and sources on energy kinetics
and nitrogen balance in different treatment groups in growers and finisher pigs
Parameters Grower phase Finisher phase
NF-BD HF-MS HF-VS SEM Pvalue NF-BD HF-MS HF-VS SEM P value
Energy kinetics (Kcal/kg)
GE intake 5826.91 5552.83 5749.53 17584 NS  9795.04 9839.58 9941.04 57.14 NS
FE voided 1162.47 1271.04 1238.45 5420 NS 210234 314395 2777.80 21429 NS
DE intake 4664.44 4281.79 4511.08 15848 NS  7692.70 6695.63 7163.24 21793 NS
ME intake 4337.93 3896.43 415020 313.62 NS  7128.67 6041.45 6527.51 233.80 NS
Nitrogen balance

N intake (g/d) 41.45 38.79 40.02 1.34 NS 63.44 63.96 67.09 0.79 NS
N voided in faeces (g/d) 8.43 11.17 10.34 0.62 NS 12.84>  18.19* 15.70*  1.04 *

N absorbed (g/d) 33.02 27.62 29.68 1.63 NS 50.61 45.77 51.39 1.24 NS
N excreted in urine (g/d) 14.29 14.42 13.52 0.31 NS 16.23> 1646 18.29* 043 *
Total N excreted (g/d) 22.72 25.59 23.86 0.75 NS 29.07 34.65 34.00 1.20 NS
Total N retained (g/d) 18.73 13.20 16.16 1.56 NS 34.38 29.31 33.10 1.15 NS
N retained on total N intake (%)  45.19 34.00 40.39 2.73 NS 54.20 45.80 49.31 1.74 NS
N retained on N absorbed (%) 56.72 47.75 54.45 2.32 NS 67.93 64.01 64.34 0.97 NS

NF-BD: Basal diet (6% CF for grower and 8% CF for finisher pigs); HF-MS: Diet with maize silage (8% CF for grower and 10%
CF for finisher pigs); HF-VS: Diet with vegetable waste silage (8% CF for grower and 10% CF for finisher pigs); NS: Not significant
(P>0.05); ¢ Means bearing different superscripts within a row in a particular phase differ significantly (* p<0.05)

average daily gain (ADG) and FCR among the crossbred
finishing pigs (Landrace x Yorkshire x Duroc) fed with
3% ryegrass silage. The results obtained from the present
study indicated that appropriate levels of dietary CF from
selected sources could improve the growth performance of
growing-finishing pigs.

Total feed intake and feed cost per kg weight gain: Total
feed intake (kg) was significantly higher (P<0.001) in HF-
MS and HF-VS groups, whereas total feed cost (INR) per pig
was significantly lower (P<0.001) in HF-VS group (Table
4). Feed cost (INR) per kg weight gain was significantly
lower (P<0.05) in the NF-BD and HF-VS groups than in
the HF-MS group. Feeding vegetable waste silage was to
be economical and comparable to conventional feeding in

growing-finishing pigs with the feed cost per kg gain was
6.32% more in pigs fed maize silage than the conventional
feeding. Reese (1998) had earlier remarked that feeding
corn-soybean-based diets containing high-fibre feed
resources at different levels increased total feed cost from
0 to $3.30 per sow during the gestational period. While
Kumar and Patel (2016) revealed that the cost of total feed
intake and cost per kg live weight gain was lowest in LWY
finisher pigs when green berseem (7rifolium alexandrinum)
replaced 50% concentrate in a kitchen waste-based diet.
Similarly, Potshangham et al. (2018) had also reported
that supplementation of cauliflower leaves to a basal diet
reduced the cost of swine production. Rajic (1988) also
reported that the cost per kg gain in fattening pigs fed with

Table 4. Body weight changes, feed efficiency and production economy among the treatment groups

Parameters Dietary treatmentst SEM P value
NF-BD HF-MS HF-VS

Initial body weight (kg) 8.90 8.91 8.81 0.07 NS
Final body weight (kg) 73.08 69.83 73.02 0.66 NS
Net gain (kg) 64.18° 60.91° 64.21* 0.63 *
ADG (g/d) 305.60° 290.06° 305.48° 2.99 *
DMI (g/d) 1275.36° 1358.812 1367.44 9.22 **
FCR 4.18¢ 4.69* 4.48° 0.05 *E
Total feed intake (kg) 267.83% 285.35° 287.16* 1.94 ok
Total feed cost (INR) 8522.52¢ 8586.60° 8349.96° 28.66 **
Feed cost per kg weight gain (INR) 132.84° 141.232 130.29° 1.37 *

+tNF-BD: Basal diet (6% CF for grower and 8% CF for finisher pigs); HF-MS: Diet with maize silage (8% CF for grower and 10%
CF for finisher pigs); HF-VS: Diet with vegetable waste silage (8% CF for grower and 10% CF for finisher pigs); NS: Not significant; »
b¢ Means bearing different superscripts within a row differ significantly (*p<0.05, **p<0.001); INR: Indian Rupee
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corn silage was 25.59% less in comparison to the pigs fed
with complete feed.

It may be concluded that crude fibre levels and sources
in in-vivo studies had little effect on the intake and
digestibility of nutrients as well as the plan of nutrition of
growing-finishing pigs. VS and MS can be incorporated in
the diet of pigs to increase CF levels up to 8% at the grower
phase and 10% at the finisher phase without any deleterious
effect on health. Feeding vegetable waste silage-containing
diets to growing-finishing pigs was found to be more
economical as compared to feeding maize silage diets at
similar level of crude fibre.
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