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General Introduction 

GENERAL INTRODUCTION 

Selection of breeding pigs for fattening and carcass traits generally takes place at 

central test stations. In relation to other traits, daily feed intake is an important trait 

for selection on performance. Till now, individual feed intake recordings only have 

been possible by testing pigs in individual pens. Ketelaars (1979) and Merks (1989) 

showed, that rather low genetic correlations exist between central test and commercial 

fattening results, due to genotype x environment (GxE) interactions. However, Crump 

et al. (1990) and Van Diepen and Kennedy (1989) found no evidence for GxE 

interactions. As commercial fattening pigs are housed in groups, genotype x housing 

system (GxH) interactions can contribute to possible GxE interactions. 

The main difference between individual and group housing is probably the 

occurrence of social interactions between animals, like competition for the feed and 

stimulation of eating by seeing other pigs eating (social facilitation). Social ranking 

may influence daily feed intake and growth rate (McBride et al., 1964). Wittmann 

(1981 and 1983) showed that housing system (individual v. group housing) 

significantly influenced daily eating time, rate of feed intake and frequency of eating. 

Individually housed pigs had a higher daily feed intake and higher growth rate than 

group housed pigs. These results indicate, that housing system influences feed intake 

pattern, i.e. the distribution of feed intake over meals and over the day. In turn, feed 

intake pattern may be related with performance. 

Feed intake pattern and performance can be related through many pathways. First 

of all there may be a relation through digestibility. A second group of relations occurs 

with utilisation of energy and nutrients after they have been absorbed. The availability 

of amino acids may be altered by pattern of feed intake (Batterham and Bayley, 1989; 
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Den Hartog et al., 1979). In addition, feed intake activity may vary and thus also alter 

heat production and overall efficiency (Braastad and Katie, 1989; Luiting, 1991). 

The main aim of this thesis is to investigate relationships between feed intake 

pattern and performance. Knowledge of relationships between feed intake pattern and 

production traits can be important for pig breeding. These relationships may be 

associated with part of the occurrence of GxH interactions. Furthermore, feed intake 

pattern may also be used for selection of those pigs with the best feed utilisation. 

Subjects to be addressed are: 

1) Effects of housing system on feed intake pattern and production traits. 

2) Effect of feed intake pattern on production traits. 

3) Genetic aspects of feed intake pattern. 

In Chapter 1 the IVOG®-station is described. This feeding station enables testing of 

pigs in group pens under competition, with individual feed intake recording. At each 

visit of a pig to the IVOG-station the animal identification number, beginning and end 

time and beginning and end weight of the feed are recorded. From these data not only 

individual daily feed intake, but also the feed intake pattern can be derived. 

Data were collected of Dutch Landrace (DL) pigs, housed in individual and in 

group pens, during three batches. Individual feed intake and feed intake pattern were 

recorded by using IVOG-stations. Performance traits, like growth rate during test, 

ultrasonic backfat thickness, feed conversion and lean percentage were also measured. 

Differences in feed intake pattern and production traits between individual and group 

housing are analysed in Chapter 2. In Chapter 3 individual digestibility coefficients of 

pigs, housed in both housing systems, are determined to investigate the effect of 

housing system on digestibility. The relationships between feed intake pattern and 

digestibility are analysed and housing system effects on these relationships are 

investigated. 
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After three batches with individual and group pens, data were collected in group 

housing during two batches, with Great Yorkshire (GY) as well as DL pigs. These 

data, together with the group housing data of the first three batches, are used to 

estimate genetic effects and relationships between feed intake pattern and performance 

traits in group housing. 

In Chapter 4 individual residual daily feed intake (RFID) is estimated, as a measure 

for efficiency of production (Foster et al., 1983; Luiting and Urff, 1987). RFID is 

defined as the difference between the observed feed intake of an animal and its 

predicted feed intake, based on metabolic body weight and production traits. The 

effects of feed intake activity and feed distribution (over meals) on efficiency of 

production are analysed by estimating relationships between feed intake pattern, RFID, 

growth rate and body composition. 

Genetic aspects, like breed effect, sex effect and heritabilities for feed intake traits, 

are investigated in Chapter 5. Differences in feed intake pattern between DL and GY 

pigs are determined, with possible implications for performance. 

In the General Discussion differences in feed intake pattern between individual and 

group housing and differences in trait relationships between individual and group 

housing are evaluated. These differences are also examined as possible explanations 

for GxH interactions. It is discussed by what mechanisms feed intake pattern can be 

related to production traits. Finally, the value of individual feed intake recording for 

selection of breeding pigs is evaluated. 
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A NOTE ON THE IVOG-STATION: A FEEDING STATION 

TO RECORD THE INDIVIDUAL FEED INTAKE OF 

GROUP HOUSED GROWING PIGS 

L.C.M. de Haer, J.W.M. Merks, H.G. Kooper, G.A.J. Buiting 

and J.Â. van Hattum 

ABSTRACT 

A feeding station is described that is used for individual feed intake recordings of 

group housed growing pigs. The IVOG*-station can be used for performance testing in 

group housing or for investigating effects of, for example housing system, feed 

composition, breed or sex on feed intake pattern and production traits. 

INTRODUCTION 

In pig breeding programmes selection at nucleus level for growth rate, feed intake 

and slaughter quality usually takes place through performance testing at central test 

stations. Pigs are housed individually to measure the individual feed intake of each 

pig. This is in contradiction to group housing in commercial fattening. Therefore, a 

disadvantage of the normal used test system is that genotype x housing system 

(individual v. group housing) interactions may exist and contribute to genotype x 

environment interactions. A result of genotype x housing system interactions may be 
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that moderate genetic relationships occur between performances at nucleus level and 

performances at commercial fattening level (Merks, 1989), which will reduce the 

efficiency of the breeding programme. To avoid genotype x housing system 

interactions, testing should take place in group housing. An advantage of group 

housing is also the lower level of housing system costs per test place. 

At our institute a feeding station has been developed to measure individual ad 

libitum feed intake of growing pigs in group housing. This station, referred to as 

IVOG"-station (Individual Voluntary feed intake recording in Group housing) was 

developed in cooperation with TFDL (Technical and Physical Service in Agriculture), 

Wageningen, The Netherlands. With the IVOG-station daily feed intake patterns may 

be deduced from individual feed intake data. Experiments are performed to analyse the 

effect of housing system on feed intake patterns (De Haer and Merks, 1992). 

MATEMAL AND METHODS 

Equipment 

The IVOG-station consists of a free hanging feed hopper with a reservoir of a 

maximum of 30 kg of dry feed, a load cell to weigh the hopper, a photocell to detect 

pigs entering the station and an antenna to read the identification codes of the pigs. 

The load cell weighs with an accuracy of ± 10 grams, within a range of 0 to 50 kg. If 

the photocell is not interrupted the feed hopper is weighed continually. Each pig 

carries an ear transponder, that is activated by the antenna within a range of 60 cm. 
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TABLE 1. Example of feed intake data per visit, recorded with an IVOG-station. 

1 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

2 

259 
261 
261 
255 
255 
258 
255 
255 
261 
257 
260 
262 
258 
257 
261 
260 
260 
261 
261 
261 
257 
256 
257 

3 

317 
854 

1348 
1429 
1706 
1809 
2020 
2318 

21054 
61705 
61939 
63352 
70720 
74403 
92429 
92815 
93125 
94059 
94322 
95434 

100546 
101144 
101548 

4 

21640 
21303 
21187 
21161 
21006 
20933 
20803 
20597 
20428 
19993 
19907 
19763 
19585 
19091 
18568 
18343 
18240 
18105 
18105 
18080 
17527 
17377 
17208 

5 

841 
1031 
1402 
1656 
1806 
1947 
2305 
2519 

21538 
61929 
62203 
63710 
71547 
75215 
92809 
92945 
93312 
94102 
94343 

100452 
100930 
101527 
102112 

6 7 8 

21306 
21185 
21155 
21006 
20933 
20803 
20597 
20434 
20010 
19904 
19769 
19589 
19065 
18568 
18338 
18240 
18107 
18081 
18069 
17528 
17383 
17208 
16969 

I 4 
4 
4 
4 

I 4 
I 4 
I 4 
I 4 

4 
4 

L 4 
I 4 
I 4 
I 4 

4 
4 
4 
4 
4 

I 4 
I 4 

4 
4 

Column 1 : pen number 
2: animal identification number 
3: time at beginning of visit (h-min-sec) 
4: weight of feed at beginning of visit (g) 
5: time at end of visit (h-min-sec) 
6: weight of feed at end of visit (g) 
7: day 
8: month 
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A small fence in front of the feed hopper extends 25 cm into the pen, to make a 

clear distinction in time between two successive visits. The entrance to the feeder is 

open. The fence is small enough to make competition among pigs possible. The 

entrance width can be adjusted between 20 to 35 cm, depending on the size of the 

pigs, to prevent two pigs entering the station at the same time. When a pig enters the 

IVOG-station the photocell is interrupted and time, weight of the feed and pig 

identification number are collected. At the end of the visit, when the light beam is not 

interrupted, time and weight of the feed are collected again. After each visit the 

following data are recorded: pen number, animal identification number, time and 

weight of the feed at the beginning and time and weight of the feed at the end of the 

visit and date of visit. Thus, for each visit, duration and feed intake are known. An 

example of the output is shown in Table 1. 

Entrance to the feed hopper is blocked by a partition when the hopper is filled up, 

because at that moment no feed intake recordings can take place. Water is supplied 

outside the feeding station. Supply inside the IVOG-station would disturb the weight 

measurements. 

Test data 

At the Bantham experimental farm 20 pens were equipped with IVOG-stations. 

During five batches feed intake data were recorded of group-housed and individually 

housed pigs. A group consisted of eight pigs. The pigs were tested from a live weight 

of 25 to 35 kg until an average weight per pen of 100 kg. 
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RESULTS AND DISCUSSION 

Accuracy 

Every time the hopper was filled, the amount of feed added was recorded using a 

separate scale. To estimate the accuracy of the IVOG-stations, the recorded total feed 

intake per pen and the total amount of feed put in the feed hopper were compared. 

In 87 of 90 cases (5 batches with 20 feed hoppers, but during two batches not all 

pens were used) IVOG-stations recorded less total feed intake during test than total 

feed intake based on data of filling the feed hoppers. The average value was 

proportionately 0.96 recorded of total feed supplied. This means that total feed intake 

was on average underestimated by 0.04. 

Underestimation of real feed intake could be due to wasting feed when the hoppers 

were filled. As a consequence, registrations of feed supplies were higher than the feed 

truly put in the hoppers. 

Inaccuracy of weighing feed was mainly due to two problems. The main problem 

that caused inaccurate weighings was the accumulation of dirt under the feed hoppers. 

This problem was due to a small chink under the edge of the through that could not be 

closed, because the hopper had to hang freely. Regularly some feed hoppers had to be 

detached from the weighing part to remove the dirt. Inaccurate weighings were 

corrected for on basis of eating time, but this was an approximation of real feed 

intake. The design of new IVOG-stations is improved to prevent the influence of dirt 

on weighings as much as possible. An other problem common to all batches was the 

loss of ear tags, mostly because other pigs chewed on it and the plastic tag holder 

broke down. This influenced accuracies of feed intake recordings per pig. The 

proportional losses per batch varied from 0.12 to 0.20. When a pig had lost its ear 

tag, visits were still recorded, but without an animal identification number. 

Afterwards, these recordings could be traced back to the right animal. But when more 

than one pig in a pen had lost the ear tag, the amount of feed eaten by unidentified 
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pigs was divided equally among the pigs concerned. This caused inaccurate feed intake 

recordings, because equal division of feed was only an approximation of the real feed 

intake of each pig. When injectable identification transponders become available, these 

implants will be used for more accurate identification. 

Comparison with other equipment 

The main difference between the IVOG-station and other feeding stations for 

growing pigs (e.g. Bartussek and Hausleitner, 1987; Slader and Gregory, 1988) is the 

entrance to the feeder. At the IVOG-station the entrance is open and when a pig stands 

eating, the back and sides are unprotected. Pigs can be chased away from the feeder 

by competition with other pigs. In other feeding stations a pig can eat undisturbed, 

protected by a crate-like entrance. It is assumed that competition is a main factor in 

group housing and therefore a necessary element to include for testing of breeding pigs 

in order to prevent genotype x housing system interactions. Furthermore, an advantage 

of the IVOG-station is its relatively simple design; a disadvantage is that no restricted 

feeding can take place. 

Final remarks 

Apart from using IVOG-stations for testing of breeding pigs, there are many other 

possibilities for use in research centres, like determining the effect of different kinds of 

feed on feed intake pattern. Appetite of different pig breeds or different sexes can be 

compared. Under varying housing systems the effects on feed intake traits and related 

effects on production traits can be determined. For a description of feed intake pattern 

within individual and group housing, see De Haer and Merks (1992). 



The IVOG-station: a feeding station to record the individual feed intake 17 

ACKNOWLEDGEMENT 

Part of the costs for developing this system were covered by financial support of the 

Dutch Commodity Board for Livestock and Meat. 

REFERENCES 

Bartussek, H. and Hausleitner, A., 1987. Electronische abruffütterung und 

einzeltierherkennung bei mastschweinen in gruppenhaltung. Aktuelle Arbeite zur 

artgemässen Tierhaltung. KTBL-Schrift 323, p. 198-213. 

De Haer, L.C.M. and Merks, J.W.M., 1992. Patterns of daily feed intake in growing pigs. 

Anim. Prod., 54 (in press). 

Merks, J.W.M., 1989. Genotype x environment interactions in pig breeding programmes. 

VI. Genetic relations between performances in central test, on-farm test and commercial 

fattening. Livest. Prod. Sei., 22:325-339. 

Slader, R.W. and Gregory, A.M.S., 1988. An automatic feeding and weighing system for ad 

libitum fed pigs. Comp, and Elec. Agric, 3:157-170. 



19 

Chapter 2 

PATTERNS OF DAILY FEED INTAKE IN GROWING PIGS 

L.C.M. de Haer* and J.W.M. Merks* 

* Research Institute for Animal Production (IVO-DLO) 'Schoonoord', 

P.O. Box 501, 3700 AM Zeist, The Netherlands 

The Dutch Pig Herdbook Societies, 

Helvoirtseweg 227, 5263 LT Vught, The Netherlands 

Accepted for publication in Animal Production 54 (1992) 

Reproduced by permission of the British Society of Animal Production. 



Patterns of daily feed intake in growing pigs 21 

PATTERNS OF DAILY FEED INTAKE IN GROWING PIGS 

L.C.M. de Haer and J.W.M. Merks 

ABSTRACT 

Feed intake patterns of growing pigs given feed ad libitum in individual and group 

housing were derived from feed intake recordings with IVOG®-stations. The IVOG-

station is a feeding station that records animal identification number, time, duration 

and amount of feed intake during each visit of a pig to the feed hopper. The objective 

was to describe and evaluate feed intake patterns of growing pigs in individual and in 

group housing. Data were collected in three testing batches of 90 Dutch Landrace pigs 

each, housed in 10 individual pens and in 10 group pens of eight pigs per batch. 

Based on survival analysis theory, intervals between visits shorter than five minutes 

(which was used as meal criterion) were regarded as within-meal intervals and these 

visits were grouped into meals. In group housing, feed intake per day and rate of feed 

intake had no significantly non-normal distribution. In individual housing feed intake 

per day, rate of feed intake and number of meals per day had no significantly non-

normal distribution. All traits were normally distributed after discarding extreme 

values, except eating time and feed intake per visit and per meal. In group housing 

these traits were not significantly non-normally distributed after logarithmic 

transformation. 

Pigs housed in groups ate faster, had a higher feed intake per meal but less meals 

per day, less eating time per day and a slightly lower daily feed intake than pigs 
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penned individually. During the day two peaks of feeding activity occurred, especially 

in group housing: one in the morning and one in the beginning of the afternoon. 

A distinction was made between meals with a major contribution to daily feed 

intake and meals of minor importance. In group housing 69% of the daily number of 

meals accounted for proportionately 0.87 of daily feed intake and 0.83 of daily feed 

intake time. In individual housing 39% of the meals accounted for 0.90 of the daily 

feed intake and 0.79 of the daily eating time. 

Repeatabilities of day to day recordings of feed intake traits, were higher within 

individual than in group housing. Frequency and rate of feed intake were relatively 

highly repeatable traits. 

INTRODUCTION 

In pig breeding programmes, genotype x environment interactions may be present 

across levels of the breeding programme (Merks, 1989). The presence of these 

interactions indicates that differences in environment between central test and 

commercial fattening may result in selection of boars which are not the best for use in 

commercial fattening. Being part of the environment, housing system may contribute 

to genotype x environment interactions, because in central test stations individual 

housing is applied, while fattening pigs are housed in groups. To study the influence 

of housing system on production traits and feed intake characteristics, the IVOG®-

station was developed. The IVOG-station combines housing of pigs in groups with 

recording of individual feed intake while competition for the feed is maintained (De 

Haer et al., 1992). Without having to press a bar, a pig can eat ad libitum from a 

continuously weighed feed hopper. 

Fat and protein deposition may be influenced by feed intake characteristics like 

frequency of feed intake and meal size (Cohn et al., 1962; Foster et al., 1983). To use 
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these characteristics in pig breeding, a sufficient repeatability between daily values is 

important. A high repeatability indicates that measurements during a part of the testing 

period are good predictors of values measured during the whole fattening period. 

The objective of this study is to describe and evaluate objectively recorded feed 

intake patterns of growing pigs, housed individually or in groups. In a subsequent 

paper these traits will be related to production traits, especially for group housed pigs. 

MATERIAL AND METHODS 

Experimental design 

At the Bantham experimental farm three batches of purebred Dutch Landrace boars 

and gilts were tested from August 1988 till October 1989. Each batch comprised ten 

individual and ten group pens. A group consisted of eight pigs, generally not litter-

mates, penned together according to weight. In each group one pig had a litter-mate in 

individual housing. To minimise the variation in final weights within a pen, each pen 

comprised either boars or gilts. 

To identify individual animals, each pig had an ear responder. Feed was supplied ad 

libitum. Each pen was equipped with an IVOG-station (De Haer et al., 1992). The 

IVOG-station consists of a single space feed hopper which is weighed continuously, 

and an antenna to read the ear responder. To enable competition for food, the entrance 

to the hopper is always open. Each visit of a pig to the feed hopper, time and weight 

of the feed at the beginning and at the end of the visit are recorded, together with the 

identification number of the animal. 

During the test only some daylight entered the unit. The feed at the beginning of 

test contained a Net Energy of 9.4 MJ per kg and 183 g/kg of crude protein, of which 

50 kg per pig was supplied. The feed used for older pigs was a commercial feed for 

growing pigs, with a Net Energy of 9.1 MJ per kg and 168 g/kg of crude protein. The 
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floor surface per pig was 0.76 m2 in group housing and 3.27 m2 in individual housing. 

The floor was half slatted. 

The test period started at a live weight between 25 and 35 kg and finished at an 

average pig weight within a pen of at least 100 kg. Slaughtering of pigs was once a 

week. At an age of 170 ± 10 days backfat thickness was measured ultrasonically and 

the pigs were weighed. When the test was finished, live weight was recorded and lean 

meat percentage (ham + shoulder + loin + lean offal, bone included) was determined 

according to the IVO standard dissection method (Bergström and Kroeske, 1968). 

Meal criterion 

The feeding rhythm is characterised by an alternation of 'meal' and 'interval' states 

(Metz, 1975). A meal consists of alternations of 'feeding bouts' (visits) with short 

within-meal intervals. Meals are separated by between-meal intervals that are longer 

and occur less frequently than within-meal intervals (Wiepkema, 1968). To decide if 

an interval is a within-meal interval or a between-meal interval a meal criterion (m.c.) 

was defined. The m.c. is the maximum length of the within-meal interval (Duncan et 

al., 1970; Metz, 1975; Salden en Sas, 1976). The m.c. enables grouping of individual 

visits, separated by intervals shorter than the m.c, to one meal. 

A survivorship curve was used to determine the m.c, in which the cumulative 

frequencies of interval lengths between visits were plotted on a logarithmic scale. 

Assuming that the moment of beginning of a visit is independent of the moment of 

finishing the previous visit, the cumulative frequencies of interval lengths between 

visits will be exponentially distributed, resulting in a straight line when plotted on a 

logarithmic scale (Metz, 1975). Cumulative frequencies of intervals between dependent 

visits (within a meal) will show a concave curve when plotted on a logarithmic scale. 

The m.c. was estimated for each pig by approximating the log survivorship curve of 

intervals between visits partly with a curved and partly with a linear function (Genstat 

5 Committee, 1987). There are relatively many within-meal intervals, which are 
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described by the left part of the curve. The straight line describes between-meal 

intervals. The m.c. is the breakpoint in the curve, where the concave curve (left part) 

changes into a straight line (right part). The following polynomials were used to 

estimate the breakpoint (y) iteratively: 

x < y : Y = ix + fl,(jt-7) + a2(x-yf + a^x-yf + e polynomial of order 3 

x > y : Y = n + bx{x-y) + e polynomial of order 1 

where: Y = log(l - cum.freq.(x)); x = interval length (min); y = breakpoint (m.c), in which x = y 
and E(Y) = n 

For the left part the order 3 was chosen, because in preliminary analyses the 

regression coefficient a3 was often highly significant (P<0.01). The coefficient b, was 

also highly significant (P<0.01). 

The variation in m.c. between animals within housing systems was analysed. For 

each pig, data of the whole fattening period were used to estimate the m.c. in order to 

have enough data to make an accurate estimation. Three sets of data were analysed: 

(1) all data of group housed pigs (229 pigs), (2) data of group housed pigs of visits 

that were followed by visits of the same animal (229 pigs) and (3) data of individually 

housed pigs (30 pigs). Data set 2 represents visits of pigs that were not chased away 

but continued their meal after a short interruption. After determining the m.c. in each 

data set, the influence of varying m.c. on relationships between feed intake 

characteristics was analysed. 

Feed intake pattern 

When an m.c. was chosen, visits could be grouped to meals. Within a day, the 

amount of feed intake per meal was varying. To distinguish between pigs with a few 

large meals per day (meal eaters) and pigs with many small meals (nibblers) the 
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Linda-index (De Jong, 1985) was used. This index determines the number of meals 

that have a major contribution to the daily feed intake and the number of meals that 

are of minor importance. This index is used for instance in statistical studies to 

determine the number of leading companies with largest market share ('oligopolists') 

in an industry. It also determines the measure of inequality in market share between 

the companies. With this index the first important discontinuity between the values of 

meal sizes, ordered in descending order, is determined. After reaching a minimum 

value for k meals the index for k + 1 meals has a larger value. The number of meals 

of major contribution is k. When the index is always decreasing, k is set equal to the 

total number of meals for that day. Within each day the share of k largest meals in 

relation to the total daily feed intake was calculated. 

Ô, = 
A, I i 

Lk 

(Ak-At) I (k-i) 

k-l 

k x (k-l) 

where: n = number of meals on a day; k = 2,...,n; k largest meals within n; i = I,...k-l; i varies 
within each k; A: = total share of i meals (kg) within k largest meals; Ak = total share of k largest 
meals (kg) within n meals on a day; Qt = average share of i meals in relation to the average share of 
the k-i remaining large meals; Lt = Linda-index for k largest meals = Ilk multiplied by the average 
of the 2,'s 
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The following feed intake traits were analysed within and among housing systems: 

TV = average eating time per visit (min) 
TM = average eating time per meal (min) 
TD = average eating time per day (min) 
TDLX = daily eating time in NLX large meals (min) 
NVD = number of visits per day 
NMD = number of meals per day 
NLX = number of meals of major importance (according to Linda-index) 
FTV = average feed intake per visit (g) 
FTM = average feed intake per meal (g) 
RFI = average rate of feed intake (g/min) (=FID/TD) 
Flu = average feed intake per day (g) 
FILX = daily feed intake in NLX large meals (g) 

Statistical analysis 

To test feed intake traits for normality, skewness and kurtosis were calculated for 

average values during the test period for each animal. In addition Shapiro and Wilk's 

W test for normality was used (Shapiro and Wilk, 1965). This test is especially 

sensitive to asymmetry, long tailedness and to some degree to short tailedness. It was 

developed for small samples and extended by Royston (1982a) as a test for large 

samples. Algorithms described by Beasley and Springer (1977), Hill (1973) and 

Royston (1982b and 1982c) were used to apply the W test. Small values of W indicate 

non-normality, the significance is given by percentage points of the distribution of W. 

Extreme values were discarded when the value was outside the interval of ± 2 

standard deviations around the mean. 

To obtain more information about the variation in traits from day to day in the test 

period, repeatabilities of daily values of feed intake characteristics within animals and 

periods of a week to a month were estimated. It was assumed that variances of the 

different measurements were equal and that different measurements reflect the same 

character. Therefore, corrections for weeks were performed when data were evaluated 
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over longer periods and age of the animals influenced the traits. Within housing 

system variance components between animals and within animals (p2
wa and a^J were 

estimated (Harvey, 1977) according to the following two models: 

within two-week periods in the fattening period: 

Yt] = /x + a,. + ei} (model 1) 

within each month in the fattening period and within the whole fattening period: 

Yijk = » + a, + Wj + eijk (model 2) 

where: YjJt = value of feed intake characteristic for each animal at each day; a, = effect of the j-th 
animal (random); vv, = effect of they'-th week (fixed); eijt = residual error 

The repeatability r was estimated as: 

2 

r 
2 2 

Oba + <*wa 

where: cr£, = variance between animals (= genetic variance + general environmental variance); 
aL = variance within animals (= special or temporarily variance) 

To estimate the repeatability without disturbances by starting and finishing, the test 

data from the first three weeks and last four weeks were not included. During the last 

four weeks the number of animals that were present was not constant, because every 

week a number of pigs was slaughtered. 
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RESULTS 

As an example, in Figure 1 feed intake per visit versus time during the day is 

plotted for two littermates during a randomly chosen day. One pig was penned 

individually and one was penned in a group. This figure shows that several visits to 

the hopper occur with very small time intervals in between, especially for the 

individually penned pig. By choosing a suitable m.c, such visits can be grouped to 

one meal. 
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FIGURE 1. Distribution of feed intake of two littermates, one in group housing (D) and one in 
individual housing (X), on a randomly chosen day. 

The m.c. was determined within pigs. Using the model with a polynomial of order 

3 as left part and a straight line as right part showed small differences between 

residual variances for different m.c. within a pig. In Figure 2 the distributions of m.c. 

are shown. Data sets 1 and 2 consisted both of visits of group housed pigs, but in data 
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set 2 only the visits that were followed by a visit of the same animal were included. 

Visits of pigs that were chased away were excluded. The differences in m.c. between 

data set 1 and data set 2 were small, but estimates of m.c. with data set 2 had lower 

accuracies (larger residual variances). In group housing the average m.c. was five 

minutes, in individual housing (data set 3) the average m.c. was six minutes with 

almost similar residual variances. 

6 0 r 

o 
C 

6.5 7.5 8.5 9.5 10.5 11.5 12.5 

Meal criteria (min) 

FIGURE 2. Distribution of meal criteria, determined by using all data of group housed pigs ( \ \ \) , 
group housing data consisting of visits that were followed by a visit of the same animal (•) and data 
of individually housed pigs ( = ) . 

For both housing systems a m.c. of five minutes was used to characterise clusters of 

visits to the feed hopper as meals. The reason to choose one m.c. was to create the 

possibility of comparing time and feed intake per meal and number of meals per day 

across housing systems. 

Averages and standard deviations of feed intake characteristics are given in Table 1. 

Visits and meals at which no feed was ingested were not included. Total daily eating 
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time was larger in individual housing, mainly because there were more meals per day. 

Feed intake per meal was larger in group housing than in individual housing. Although 

rate of feed intake was lower in individual housing, the pigs had a higher feed intake 

per day because of a longer eating time per day. According to the Linda-index, in 

group housing 69% of the number of meals per day accounted for proportionately 0.87 

of the total daily feed intake and 0.83 of daily eating time, therefore 31% of the meals 

were small meals of short duration. In individual housing 39% of the number of meals 

per day accounted for proportionately 0.90 of the daily feed intake and 0.79 of the 

daily eating time, consequently the relative amount of small meals was much larger in 

individual housing. 

TABLE 1. Feed intake characteristics within individual and group housing. The meal criterion is five 
minutes. 

Time per visit (TV) (min) 
Time per meal (TM) (min) 
Time per day (TD) (min) 
Time per day in 

large meals (TDLX) (min) 
No. of visits per day (NVD) 
No. of meals per day (NMD) 
No. of large meals per day 

according to Linda-index (NLX) 
Feed intake per visit (FIV) (g) 
Feed intake per meal (FIM) (g) 
Rate of feed intake (RFI) (g/min) 
Feed intake per day (FID) (g) 
Feed intake per day 

in large meals (FILX) (g) 

Group housing 

Average 

4.7 
6.9 

63.5 

52.6 
14.4 
9.2 

6.3 
158.8 
225.0 
32.0 

2043 

1774 

s.d. 

(1.5) 
(1.8) 
(13) 

(12) 
(5.0) 
(2.4) 

(1.7) 
(50) 
(59) 
(5.0) 
(291) 

(352) 

Individual housing 

Average 

1.5 
4.2 

84.1 

66.1 
58.6 
20.1 

7.8 
37.8 

110.0 
27.2 

2203 

1987 

s.d. 

(0.8) 
(1.6) 
(15) 

(13) 
(19) 
(4.9) 

(3.2) 
(17) 
(38) 
(5.0) 
(200) 

(190) 
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TABLE 2. Correlations between eating time per day (TD), daily feed intake (FID), number of visits 
or meals per day (NVD or NMD) and feed intake per visit or per meal (FIV or FIM) using meal 
criteria of four (FIM1, NMD1) and eight (FIM2, NMD2) minutes. 

TD - FIV 
TD - FIMl 
TD - FIM2 
TD - NVD 
TD - NMD1 
TD - NMD2 

FID - FIV 
FID - FIMl 
FID - FIM2 
FID - NVD 
FID - NMD1 
FID - NMD2 

NVD - NMD1 
NVD - NMD2 
FIV - FIMl 
FIV - FIM2 

Group housing 

-0.16 
-0.05 
0.01 
0.50 
0.41 
0.38 

0.03 
0.20 
0.29 
0.48 
0.39 
0.33 

0.89 
0.87 
0.92 
0.87 

Individual housing 

0.11 
-0.20 
-0.23 
-0.13 
-0.04 
0.01 

0.18 
0.48 
0.64 
0.20 

-0.05 
-0.20 

0.69 
0.52 
0.82 
0.75 

To investigate the influence of different m.c. on feed intake characteristics, the 

correlations between characteristics were calculated with two m.c. values (Table 2) of 

four and eight minutes. The correlations indicate that grouping visits into meals had 

more influence on correlations in individual housing than in group housing. In both 

housing systems, choosing a meal criterion of four or eight minutes, had no large 

influence on estimated correlations, except for the correlation between FID and FIM in 

individual housing. 



Patterns of daily feed intake in growing pigs 33 

TABLE 3. Shapiro-Wilk test for normality, skewness and kurtosis of untransformed feed intake traits. 
Skewness and kurtosis of traits transformed by the natural logarithm and of traits with discarded 
extreme values. 

Untransformed 

W-test 

Group housing 
TV 
TM 
TD 
TDLX 
NVD 
NMD 
NLX 
FIV 
FIM 
RFI 
FID 
FILX 

0.912** 
0.938** 
0.976* 
0.965** 
0.958** 
0.960** 
0.925** 
0.919** 
0.956** 
0.983 
0.970* 
0.983 

Individual housing 
TV 
TM 
TD 
TDLX 
NVD 
NMD 
NLX 
FIV 
FIM 
RFI 
FID 
FILX 

probabilities 
* = P < 
** = p < 

0.772** 
0.816** 
0.835** 
0.863** 
0.962 
0.975 
0.874** 
0.651** 
0.768** 
0.957 
0.978 
0.985 

0.05 
0.01 

skew. 

1.282** 
0.922** 
0.638** 
0.755** 
0.763** 
0.434** 
0.669** 
1.244** 
0.859** 

-0.209 
0.112 
0.048 

1.959** 
1.433** 
2.009** 
1.854** 

-0.141 
-0.307 
1.572** 
2.853** 
1.967** 

-0.826 
-0.375 
-0.173 

kurt. 

2.396** 
0.980** 
1.045** 
1.081** 
0.880* 

-0.070 
0.234 
2.451** 
1.315** 
1.108** 
1.860** 
0.238 

3.770** 
1.297* 
6.022** 
6.062** 
-0.053 
0.513 
4.105** 
8.768** 
3.799** 
1.834* 
1.394* 
1.122* 

Log(e) 
Transformation 

skew. 

0.330 
0.211 

-0.177 
-0.004 
-0.117 
-0.179 
-0.011 
0.087 
-0.161 
-1.390** 
-0.993** 
-0.621** 

1.056* 
0.918* 
1.208** 
0.857* 
-1.227** 
-1.074* 
0.340 
1 499** 
1.289** 

-1.841** 
-0.909* 
-0.667* 

kurt. 

0.204 
-0.222 
1.096** 
0.346 

-0.003 
-0.228 
-0.245 
0.455 
0.893* 
6.452** 
4.523** 
0.621* 

0.798 
0.288 
3.037** 
2.733** 
2.315** 
1.467* 
0.416 
3.198** 
1.422* 
5.985** 
2.528** 
1.738* 

Discarded 
Extremes 

skew. 

0.549** 
0.351* 
0.220 
0.194 
0.333* 
0.256 
0.353* 
0.404* 
0.325 
0.119 
0.214 

-0.156 

1.495** 
1.155** 

-0.020 
0.334 
0.501 

-0.595 
0.405 
0.208 
1.265** 
0.091 
0.005 

-0.069 

kurt. 

-0.033 
-0.377 
-0.369 
-0.645** 
-0.371 
-0.680** 
-0.587* 
-0.215 
-0.462 
-0.446 
-0.157 
-0.447 

2.398** 
1.552* 

-0.263 
0.736 

-0.883 
0.193 

-0.480 
-1.036* 
1.143* 

-0.716 
-0.263 
-0.192 
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FIGURE 3 . Average feed intake (g) per h for group housed pigs in batch 1 ( D ) , batch 2 (X) and 

batch 3 ( 0 ) . 
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FIGURE 4. Average feed intake (g) per h for individually housed pigs in batch 1 ( D ) , batch 2 ( X) 

and batch 3 ( 0 ) . 
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FIGURE 5. Average eating time (min) per h for group housed pigs in batch 1 ( D ) , batch 2 (X) 
and batch 3 ( 0 ) . 

7r 

c 
S 

m 

O 2 4 6 8 10 12 14 16 18 20 22 24 

Time (h) 
FIGURE 6. Average eating time (min) per h for individually housed pigs in batch 1 (D ) , batch 2 
(X) and batch 3 ( O ). 
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Skewness, kurtosis and results of the W test for normality are presented in Table 3. 

Expected value under normality for the W-test is one. Skewness and kurtosis under 

normality are expected to be zero. The coefficients for skewness and kurtosis and the 

W-test gave comparable results. In group housing rate of feed intake and feed intake 

per day in the largest meals had no significantly non-normal distribution. Feed intake 

per day had no significantly skewed distribution. Time per visit and per meal and feed 

intake per visit and per meal had skewed distributions with high kurtosis. After 

logarithmic transformation (natural logarithm) these traits became not significantly 

non-normally distributed. After discarding extreme values (14) skewness and kurtosis 

were reduced considerably, but skewness was highly significant for time per visit 

(TV). In individual housing rate of feed intake, feed intake per day and feed intake per 

day in the largest meals together with number of visits per day and number of meals 

per day had no significantly non-normal distribution. The traits feed intake per meal 

and per visit, time per meal and per visit and time per day had a very skewed 

distribution with a high kurtosis. They did not become normally distributed after 

logarithmic transformation. Number of largest meals per day and time per day in the 

largest meals were not significantly non-normally distributed after logarithmic 

transformation. After discarding extreme values (3) all traits had no significantly non-

normal distribution, except FIM, TM and TV which had very skewed distributions. 

In Figures 3, 4, 5 and 6 the distribution of feed intake and eating time during the 

day are given, based on data of three batches. In both housing systems, the largest 

feed intake occurred from ll.OOh to 16.00h. In batch 3 the feed intake pattern was 

shifted one hour compared to patterns in batch 1 and 2. In group housing between 

5.00h and 8.00h and between ll.OOh and 16.00h most time was spent eating. In 

individual housing the time spent eating per hour was more equally distributed from 

5.00h to 15.00h, with a peak around 14.00h. In batch 3 two peaks in eating time 

occurred, both for group housed pigs and individually housed pigs. 
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TABLE 4. Average repeatabilities for daily feed intake traits in individual and group housing. 
Estimations are made within the total fattening period, within months and within two-week periods. 

TV 
TM 
TD 
NVD 
NMD 
FIV 
FIM 
RFI 
FID 

Group housing 

Total 

0.16 
0.21 
0.22 
0.12 
0.24 
0.13 
0.20 
0.27 
0.09 

Month 

0.25 
0.26 
0.26 
0.24 
0.29 
0.22 
0.27 
0.41 
0.14 

2-Week 

0.39 
0.38 
0.40 
0.50 
0.42 
0.35 
0.31 
0.42 
0.29 

Individual housing 

Total 

0.36 
0.31 
0.04 
0.45 
0.58 

.0.49 
0.56 
0.58 
0.20 

Month 

0.35 
0.41 
0.10 
0.45 
0.59 
0.45 
0.56 
0.59 
0.21 

2-Week 

0.70 
0.60 
0.63 
0.60 
0.58 
0.40 
0.47 
0.58 
0.35 

In Table 4 repeatabilities are given of feed intake characteristics. Repeatabilities 

were determined within two-week periods, within months and within the fattening 

period. Generally, in individual housing feed intake traits had a higher repeatability 

than in group housing, especially feed intake traits per meal. Repeatabilities estimated 

within short periods were higher than estimated within the whole fattening period. 

Rate of feed intake (RFI) and also number of visits and meals per day (NVD and 

NMD) were relative highly repeatable traits. 

In Table 5 relationships between feed intake traits are presented. In both housing 

systems, but especially in group housing, correlations between feed intake and eating 

time per visit and per meal (FIV and FIM, TV and TM, FIV and TV and FIM and 

TM) were high. Rate of feed intake was negatively correlated with daily eating time 

(TD) and in individual housing RFI was strongly positively correlated with daily feed 

intake (FID). In individual housing, correlations between number of visits and number 

of meals (NLX, NVD and NMD) were lower than in group housing. After discarding 

extreme values to obtain normally distributed traits, correlations were estimated again. 
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In group housing correlations were not greatly influenced by omission of extreme 

values (14 of 229 records). In individual housing correlations were influenced by 

omission of 3 of 30 records. 

TABLE 5. Correlation coefficients between feed intake traits estimated within housing system. 

FIM FIV TM TV RFI TD FID NMD NVD NLX TDLX FILX 

Group housing 

FIM 

FIV 

TM 

TV 

RFI 

TD 

FID 

NMD 

NVD 

NLX 

TDLX 

FILX 

1.00 

0.91 

0.81 

0.78 

0.25 

-0.02 

0.22 

-0.74 

-0.59 

-0.66 

-0.06 

0.06 

Individual housing 

FIM 

FIV 

TM 

TV 

RFI 

TD 

FID 

NMD 

NVD 

NLX 

TDLX 

FILX 

FIM 

1.00 

0.77 

0.69 

0.54 

0.39 

-0.21 

0.50 

-0.82 

-0.43 

-0.41 

-0.07 

0.48 

1.00 

0.71 

0.87 

0.25 

-0.16 

0.03 

-0.76 

-0.76 

-0.58 

-0.22 

-0.13 

FIV 

1.00 

0.61 

0.82 

0.17 

-0.11 

0.18 

-0.66 

-0.82 

-0.32 

-0.02 

0.17 

1.00 

0.90 

-0.34 

0.39 

0.12 

-0.63 

-0.46 

-0.56 

0.27 

-0.02 

TM 

1.00 

0.83 

-0.36 

0.51 

-0.09 

-0.80 

-0.54 

-0.50 

0.58 

-0.13 

1.00 

-0.23 

0.17 

-0.06 

-0.69 

-0.68 

-0.51 

0.05 

-0.20 

TV 

1.00 

-0.39 

0.44 

-0.22 

-0.62 

-0.85 

-0.37 

0.48 

-0.24 

1.00 

-0.66 

0.17 

-0.17 

-0.20 

-0.15 

-0.51 

0.16 

RFI 

1.00 

-0.84 

0.81 

-0.04 

0.20 

0.03 

-0.77 

0.81 

1.00 

0.59 

0.40 

0.50 

0.27 

0.85 

0.41 

TD 

1.00 

-0.44 

-0.01 

-0.13 

-0.11 

0.92 

-0.47 

1.00 

0.37 

0.48 

0.19 

0.57 

0.76 

FID 

1.00 

-0.11 

0.20 

-0.02 

-0.38 

0.96 

1.00 

0.89 

0.83 

0.39 

0.34 

NMD 

1.00 

0.58 

0.57 

-0.16 

-0.07 

1.00 

0.65 

0.48 

0.44 

NVD 

1.00 

0.32 

-0.19 

0.21 

1.00 

0.22 

0.10 

NLX 

1.00 

0.09 

0.19 

1.00 

0.74 

TDL3 

1.00 

-0.34 

1.00 

1.00 
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DISCUSSION 

From the distribution of visits during the day (Figure 1) it is shown that some could 

be grouped together into meals (especially for individually housed pigs) (see also 

Wiepkema, 1968). By plotting survival curves it was tried to determine the breakpoint 

by eye as effected by Salden and Sas (1976), but because the method was not objective 

as it was difficult to detect a clear breakpoint in the curve. 

In literature, values for m.c. are reported for different species. By plotting survival 

curves of intervals between visits, Salden and Sas (1976) estimated m.c. of 2 to 16 

minutes for different pigs housed individually, with an average value of 8.5 minutes. 

Bigelow and Houpt (1988) reported a minimum inter-meal interval of 10 minutes for 

individually housed young pigs. Strubbe and Gorissen (1980) chose a value of 15 

minutes from a range of 10 to 40 minutes in lactating rats fed ad libitum. Metz (1975) 

reported a m.c. for cattle of 20 minutes. Ho and Chin (1988) arbitrarily chose a m.c. 

of 12 minutes for genetically obese mice. Also for mice, Wiepkema (1968) estimated 

a m.c. of five minutes. The average m.c. values that were found in this study by 

approximating survival curves with two polynomials did not differ greatly between the 

two housing systems. From the results five minutes was chosen as a general m.c. for 

both housing systems. One m.c. makes it possible to compare feed intake traits across 

housing systems. A m.c. was chosen that was equal to the estimated m.c. in group 

housing data, because in future research in particular feed intake patterns in group 

housing will be analysed. This m.c. falls within the range reported by Salden and Sas 

(1976) for individually housed pigs, but no comparison could be made with m.c. 

estimated for growing pigs housed in groups. 

Pigs housed in groups generally ate less feed per day in less meals and less total 

time per day, compared with individually housed pigs. On the other hand, group 

housed pigs ate faster and had a larger feed intake per meal. The hypothesis is that this 



40 De Haer and Merks 

is caused by social interactions: a pig in a group has to eat fast to get enough feed 

because of competition with other pigs. Pigs in individual pens are less influenced by 

other pigs (only by sounds). Feed intake traits as eating time and feed intake per visit, 

meal and day (TV, FIV, TM, FIM, TD and FID) in group housing were slightly 

lower than reported in literature, whereas number of meals and visits per day (NMD, 

NVD) and rate of feed intake (RFI) were slightly higher or equal to values in literature 

(Bigelow and Houpt, 1987; Kirâly et al., 1986; Schouten, 1986). Lower FIM, FIV 

and FID can be due to the breed. The larger number of meals and visits per day will 

reduce TV, FIV, TM and FIM when FID is equal. Further, TV, TM and TD could 

also be reduced because feed intake was lower and RFI was higher. The larger number 

of visits and meals compared with other reports in the literature could be explained by 

the continuous recordings and unrestricted access to the feeder (except when an other 

pig was present). In other investigations animals often had to press panel switches 

several times to be counted as a meal or registrations were performed every two or 

three minutes (Bigelow and Houpt, 1988; Duncan et al., 1970; Schouten, 1986). 

In individual housing the number of meals was reduced considerably by using the 

Linda-index to determine the meals of major importance. In group housing the effect 

was smaller. This means that pigs in individual pens have, apart from a few large 

meals, many small meals with low RFI. Possibly they visit the feed hopper often as a 

pastime. In group housing pigs will not have many small meals on a day, because of 

competition. 

The pattern of daily feed intake can be characterised by two peaks: a relatively 

smaller peak in the morning compared with and a large peak in the beginning of the 

afternoon, especially for group housed pigs. Similar results were found by Schouten 

(1986) and Marx et al. (1987). Pigs started eating around 6.00h. This is the time 

personnel of the farm started to work in the building. Individually housed pigs had a 

more even distribution of feed intake during the day, probably due to lack of 
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competition for the feed and as they see no other pigs eating, through less stimulation 

to eat. 

Feed intake per day, feed intake per day in the largest meals and rate of feed intake 

were normally distributed traits. Most traits had a positive kurtosis. A high positive 

kurtosis is due to long-tailed distributions. This means that there is much variation and 

there are extreme values, which should be examined carefully. For breeding purposes 

extreme values are interesting, but only if these values have a genetic background. 

Extremes due to measurement errors should be discarded. In both housing systems 

discarding of extreme values resulted in not significantly non-normal distributions, 

except for FIM, FIV, TM and TV. Traits per visit or per meal had skewed 

distributions and positive kurtosis. In group housing a logarithmic transformation could 

be used for these traits to obtain a normal distribution, but in individual housing this 

did not result in a normal distribution. The distribution of feed intake traits in 

individual housing was probably influenced by the small data set. In both housing 

systems discarding of extreme values did not greatly influence relationships. To 

investigate relationships between feed intake traits, more data than available in this 

experiment would be desirable to test normal distributions. Transformations to obtain 

normally distributed traits may be necessary, although the interpretation of the results 

will be more difficult. 

Averages of estimated repeatabilities within two-week periods were higher than 

average repeatabilities within months or within the whole test period. Low 

repeatabilities indicate that much accuracy will be gained from multiple estimations 

and that it is difficult to predict future performance from past records. The 

repeatability also indicates the upper limit for the estimation of heritability. High 

repeatabilities were found for RFI and NMD in both housing systems. This means that 

observations on these traits during a short period will give much information about the 

average value during the total test period and that accuracy is not greatly improved by 

recording these traits during the whole fattening period. Repeatabilities estimated 
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within individual housing were higher. As no competition for feed was present the 

feed intake pattern of individually housed animals was probably less influenced by the 

environment. Consequently, the special environmental variance which influences the 

variance component within animals a\a was smaller. 

The manner of ingestion like frequency of eating or feed intake per meal may be 

related to the metabolism and nutritional status through enzymatic and endocrine 

activities. Cohn et al. (1962) found with full-spaced meals (meal eating) an increased 

body fat, decreased body protein and water, an increased urinary nitrogen excretion 

and higher feed to gain ratio compared with frequent small meals (nibbling). Foster et 

al. (1983) reported that with few but large meals per day pigs spent less energy on 

feed intake behaviour and were energetically more efficient. In future studies 

correlations between feed intake characteristics and production traits will be estimated. 
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FEED INTAKE PATTERNS AND FEED DIGESTIBILITY OF 

GROWING PIGS HOUSED INDIVIDUALLY OR IN GROUPS 

L.C.M. de Haer and A.G. De Vries 

ABSTRACT 

In two batches with 10 individually housed pigs and 80 group housed pigs each, 

animals were tested for growth performance from ± 25 kg to 100 kg live weight. Ad 

libitum feed intake and feed intake pattern were recorded individually using IVOG®-

stations. Digestibility coefficients for dry matter (DCdm) and crude protein (DCcp) in 

feed were determined. In the first batch only the 10 individually housed pigs were 

sampled, in the second batch all individually housed and group housed pigs were 

sampled. Digestibility was calculated as the average of two measurements. 

Batch effect in individual housing was significant (P<0.01) for DCcp and DCdm. 

DCdm in individual housing was significantly higher (P<0.01) than in group housing. 

Sex effect and age at sampling were not significant for DCcp and DCdm across 

housing systems. 

Group housed pigs had a significantly (P<0.01) lower growth rate and less backfat 

than individually housed pigs, whereas daily feed intake and feed conversion were not 

significantly different (P>0.05). Housing system had a significant influence (P<0.05) 

on feed intake pattern. 

In both housing systems digestibility coefficients were positively correlated with 

growth rate and negatively correlated with feed conversion. In group housing the 
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correlation of number of large meals per day with digestibility coefficients was 

significantly positive (P<0.05). Proportionately more large meals per day (group 

housing) and more visits within a meal (both housing systems) were positively related 

with DCdm. In individual housing better digestibility coefficients were related with 

more, short visits per day, an optimum rate of feed intake, less eating time per day 

and proportionately more eating time in large meals. 

INTRODUCTION 

In pig breeding programmes, breeding boars and gilts are usually tested in 

individual housing, whereas commercial growing pigs are kept in groups. To prevent 

genotype x housing system interactions, testing of pigs should take place in groups. De 

Haer and Merks (1992) showed that the feed intake pattern of group housed pigs was 

significantly different from the feed intake pattern in individual housing. 

Feed intake pattern may influence fat and lean growth in the pig through an effect 

on the utilisation of nutrients (Batterham and Bayley, 1989; Bhar and Katiyar, 1989; 

Cohn et al., 1962; Den Hartog et al., 1989; Fabry, 1967; Leveille, 1970, Leveille and 

Chakrabarty, 1968). Feeding frequency may influence amylase and lipase secretions 

(Hee et al., 1988) and the mobility pattern of the small intestine (Ruckebusch and 

Bueno, 1976). 

The objective of this study is to determine the relationships of feed intake and feed 

intake pattern with digestibility coefficients for dry matter and crude protein and their 

consequences for growth and carcass composition. 

Experiments were conducted with ad libitum fed growing pigs, housed individually 

or in groups. Individual feed intake as well as feed intake pattern were recorded. 

Digestibility coefficients were determined by using chromic oxide as a marker in the 

feed in combination with faeces sampling. 




