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Behavior, sexual maturity and productive traits in gilts reared under different floor area

1 2M. Kirov , V. Doychev *

1Agricultural Institute, 9700 Shoumen, Bulgaria
2Department of Animal Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. A trial with 16 gilts of Danubian White breed has been performed. The gilts have been divided into two groups (8 pigs per group) equal by origin, age 
2and live weight. The experiment has been performed during the spring on 2012 year. The gilts from I group have been kept on floor area of 1.5 m /head and the 

2gilts from II group have been kept on floor area of 2.5 m /head. Growth of gilts, age at first heating, back fat thickness, MLD thickness, carcass meat percent, 
age at first heating, behavior of gilts (movement, lying and feeding time) during pregnancy, number of live born and weaned pigs per sow have been controlled. 

2 2The gilts kept on floor area of 2.5 m /head have reached sexual maturity at an average age of 178,71 days, while their sisters kept on floor area of 1.5 m /head at 
an average age of 199,50 days – 20,79 days later (P<0.001). The gilts kept in larger floor area had thinner back fat, more meat in the carcass, have moved 
more, have lied less, had more live born and weaned pigs.

Keywords: gilts, floor area, sexual maturity, behavior, productive traits
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Introduction gilts Danubian White breed. The pigs have been divided in two 
groups (8 pigs per group) equal in age, weight and origin. The pigs 
have been kept as follows:The main reasons for increased popularity of organic farming 

2I group – in group pen with 1.5 m  per head;nowadays are the requirements for human treatment to agricultural 
2II group – in group pen with 2.5 m  per head.animals and ensuring larger space gives them abilities for free 

The floor of the pens was solid made of floor bricks. Dividing movement and occurrence of their natural behavior. In organic pig 
walls allowed visual contact of sows between pens.production systems pigs are kept in groups and the floor area per 

The experiment started at an average age 111 days and head is one of the main environmental factors. According to Stahle 
average live weight of pigs 44 kg. The pigs have been fed twice per (2000) the floor area, even limited, plays an important role in group 
day at 8.00 am and 2.00 pm in feeders with eight feeding places housing systems ensuring the pigs a space for lying, feeding and 

2 according to the feeding guidelines with compound feed for gilts defecating. Group housing of pigs with floor area of above 2 m /head 
(BGS-1642-96). The water has been supplied at libitum by drinking with either straw bed or walking yards is assumed an organic pig 
nipples. During the experiment growth rate of gilts and age of first production (Schafter et al., 1986; Hesse, 1993; Krause, 1995; 
estrus (by reflex of staying to “back pressure test” and standing to Arkenau, 1996). 
“test boar”) has been determined.  The gilts have been mated on The investigations of organic pig farming revealed that 
second estrus by two-fold insemination at 12 h intervals.regardless of pig welfare, it ensures controversial results regarding 

Back fat thickness has been measured by apparatus Pig log some biological and productive trait. Germanova (1995), Benkov et 
105 at manifestation of first estrus. Gilt behavior has been detected al. (1996) and Todorova (2007) concluded that in group housing the 
by direct 10 hours observation (from 8.00 am to 6.00 pm) in two larger area stimulates sexual maturity. Rudhner et al. (1992), 

th th thconsecutive days at 30 , 60  and 90  days of pregnancy. Behavior Rudhner et al. (1994) and Rozeboom et al. (1995) found out that 
reactions of sows movement, lying and feeding has been detected higher growth intensity increases meat percentage in the carcass 
according to Guantman et al., (1977).but delays sexual maturation. Other authors (Todorova, 2008; 

Performance of sows and growth rate of suckling pigs have Todorova and Kirov, 2009) reported that larger floor area and 
been determined by controlling the litter size and individual weight of movement abilities decrease growth intensity but stimulate sexual 

th theach pig at birth, at 21  day of age and at weaning (35  day of age).maturity. As floor area is one of the main factors of human rearing of 
Data were analyzed using Statistica for Windows, Release, 4.3 swine, controversial results regarding its influence on the swine 

(Stat. Soft. Inc.,1994).productive traits increases the research interests in this field.
The aim of the study was to investigate the influence of floor 

area in rearing gilts of Danubian White breed on sexual maturity age, 
behavior and productive traits of the gilts. Results and discussion

Growth of pigs and back fat thickness, at first estrus, are shown 
2in Table 1. Gilts kept on floor area of 2.5 m /head (II group) have Material and methods

reached sexual maturity considerably earlier (20.79 days) compared 
2to their sisters from I group kept on floor area of 1.5 m /head The experiment was conducted during the spring of 2012, at the 

(Р<0.001). The larger area for I group, as main environment factor, experimental farm of the Agricultural Institute in Shoumen with 16 
* e-mail: v.doichev@gmail.com
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has large influence on the earlier sexual maturity. The live weight at authors (Benkov, 1987; Benkov and Marchev, 1993; Todorova, 
first estrus is also significantly lower in gilts of II group compared to 2007). As for the feeding time, there is no large difference in the 
these of I group (Р < 0.001). The variation coefficient of the studied groups. This could be explained by the fact that the larger area in 
traits is low which means that the ensured floor area has satisfied group housing decreases the social contacts and the social tension 
gilts requirements. within the group.

As for the back fat thickness, in two measurement points, it is The data regarding performance of sows are shown in Table 3. 
thinner in gilts kept on larger floor area (II group) but the differences Sows from II group had more live born (0.87 pcs.) and more weaned 
between the groups are not significant (Р>0.05). The back fat in both 
groups was ticker than the minimal required thickness of 13 mm at 
first mating of gilts for good performance and longevity of the sows 
(Andreev et al., 2008). The back fat thickness varies largely. The 
thickness of m. longissimus and carcass meat percent vary in lesser 
degree. Besides the thinner back fat the gilts of II group had 0.87% 
more meat in the carcass compared to those of II group. Our results 
correspond to those by Rudhmer (1994), Patterson et al. (2002) and 
Apostolov and Vladimirov (2007), who also found large degree of 
variation of back fat thickness.

thOn 30  day of pregnancy the gilts kept on floor area of 2.5 
2m /head (II group) have moved 5.07% longer time compared to their 

sisters from I group that have been quiet 4.36% longer time (Table 2). 
thOn 60  day of pregnancy an alignment of the time for lying and 

thmovemen in the two groups was observed. On 90  day of pregnancy 
a small increase of the time differences for lying and movement 
between the groups was observed again. As the pregnancy 
develops, a decrease of the movement time and increase of the lying 
time was observed by 9.85% and 12.1% for I and II group, 
respectively. Our results correspond to the conclusions of other 

Table 1. Growth of pigs and slaughter traits in estrous I

rd thNote: X  – Backfat thickness between 3  and 4  lumbar vertebra, 7 cm laterally from the spinal column; X  – Backfat 1 2
rd ththickness between 3  and 4  last ribs, 7 cm laterally from the spinal column; MLD – Thickness of m. longissimus dorsi in 

point X , LM – Lean meat2

Traits
Mean ± SEM Mean ± SEMCV CVE E

Age at the beginning of the trial, days

Live weight at thе beginning of the trial, kg

Age of estrous I, days

Live weight of estrous I, kg

X , mm1

X , mm2

MLD, mm

LM, %

113.00 ± 1.52

44.00 ± 1.49

199.50 ± 4.37

95.91 ± 2.56

22.62 ± 1.84

18.87 ± 2.35

39.37 ± 1.19

49.20 ± 1.60

113.50 ± 1.67

44.00 ± 1.37

178.71 ± 4.34

83.39 ± 1.69

21.00 ± 2.04

15.12 ± 2.82

38.87 ± 1.85

50.07 ± 1.85

4.82

12.70

7.82

10.02

23.02

35.30

8.57

9.20

3.68

11.66

8.62

7.62

27.53

32.82

13.50

10.45

2.49

3.39

2.09

2.67

8.13

12.48

3.03

3.25

23.28

3.11

2.30

2.38

9.73

18.67

4.77

3.69

+++

+++

Group I (control) Group II (experimental) T-test

Table 2. Behaviour of sows

Weight classes

30-day pregnancy

60-day pregnancy

90-dai pregnancy

240.49

40.08

230.58

38.43

190.37

31.73

295.15

49.19

309.13

51.53

354.24

59.04

63.36

10.73

60.29

10.04

55.39

9.23

270.87

45.15

224.25

37.38

204.33

34.06

268.96

44.83

316.75

52.79

341.88

56.93

60.17

10.02

59.00

9.83

53.73

9.01

Behavioural reactions from 10-hour observation

Group I (control)

Minutes, % Minutes, %

FeedingFeeding Lying positionLying position MovementMovement

Group II (experimental)

Table3. Fertility of sows and development of pigs during
the suckling period

*-a < 0.05

Traits

Number of sows

Number of pigs

  born

  weaned

Live weight

  at birth

  at the 21 day

  at the 25 day

Gain, g/day

  1 - 21 day 

  22 – 35 day

  1 – 35 day

8

68

65

а1.442 ±0.02
а4.877 ±0.118

6.980±0.175

а162 ±5.83

150±10.56

157±4.98

8

61

61

а1.512 ±0.026
а5.289 ±0.162

7.440±0.335

153±15.76
а179 ±7.73

169±9.47

TraitsGroup I (control) Group II (experimental)
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pigs (0.5 pcs.) compared to the sows of I group but the differences Benkov M and Marchev J, 1993. Behavior of pregnant sows during 
are insignificant (P>0.05). The birth weight of piglets from sows of I individual and group housing. Animal Science, 8, 133-138. 
group was significantly higher (P<0.05) compared to the live weight Gantman Y and Chumlivski B, 1977. Ethology of Agricultural 

st of piglets from sows of II group (1.512 vs. 1.442 kg). On 21 day of Animals. Kolos, Moscow (Ru). 
age the live weight of piglets from sows of I group is also significantly Germanova L, 1995. Influence of some genetical and 

th environmental factors on puberty age, reproductive system higher that those of II group (P<0.05). At 35  day of age the live 
development and fertility of sows. Thesis for PhD, Agricultural weight of piglets from sows of I group is again higher than those of II 
Institut, Shoumen (Bg). group, but the difference is not significant (P>0.05). The average 

st Todorova T, 2007. Influence of different ways of keeping on growth daily gain till 21  day of age was higher for piglets born from sows of I 
and behavior of gilts of Danubian White and Landrace breed. Animal group compared to the pigs born by the sows of II group (P<0.05). 

nd th Science, 5, 18-22. The average daily gain for the period 22 –35  day as well as the 
st th Todorova T, 2007. Influence of different ways of keeping on growth average daily gain for the total suckling period 1  – 35  day was also 

and reproductive abilities of gilts of Danubian White and Landrace higher for the pigs born by the sows from I group, but the difference 
breed. Thesis for PhD, Sofia (Bg).was insignificant (Р>0.05). The higher live weight of piglets born by 

st th Todorova T and Kirov M, 2009. Influence of ways of keeping on the sows of I group at birth, on 21  and on 35  day as well as their 
sexual maturity and growth of gilts of Danubian White and Landrace. higher average daily gain could be explained by larger number of live 
Animal  Science, 2, 36.born and weaned pigs by the sows of II group.
Arkenau EF, 1996, Systematish Einflubfal auf Blutparameter von 
Sanen unter Stall hal bedingunden mit Stroheisatz. Thesis for PhD, 
Christian-Albrechts-Universität Kiel.

Conclusion Hesse D, 1993, Pig keeping on straw. Technik, 48, 41-54.
Krause M, 1995. Verhalten und Körperscl von Jungsauen in 

2The gilts kept on floor area 2,5 m /head reached first estrus at Gruppen fatinf bei simul oder sequentieller Futter Teilung nix oder 
an average age of 178.71 days, while their sisters kept on floor area froh Angebot. Thesis for PhD, Technische Universität München.

2of 1,5 m /head – at an average age of 199,50 days. The age Patterso J, Hall R, Wilis H, Abernet F and Foxcraft G, 2002. The 
difference of 20,79 days is statistically significant (P < 0.001). The effect of lean growth rate on puberty attainment in gilts. Journal of 
larger floor area in keeping gilts increases the time for movement of Animal Sciences, 80, 1299-1310.
sows and decreases the time for lying, accelerates sexual maturity, Rozeboom D, Pettigrew J, Moser R, Cornelins S and et 
increases the number of live born and weaned pigs per sow. Kandelgy S, 1995.Body composition of gilts at puberty. Animal 

Science, 73, 2523-2524.
Rydmer KJ, Stern S and Eliasson L, 1992. A genetic study of 
pubertal age litter trait, weight loss during lactation and relations to References
growth and leanness in gilts. Acta Agriculturae Scandinavica, 
Section Animal Science,42, 211.Andreev A, Angelova L, Slanev S,  Machev M, Stojkov A, 
Rydhmer L, Eliasson L, Johnson K, Stevrn S and Andersson K, Motovski A, Jordanov S, Dimitrov S, Drbohlav V, Katzarov W, 
1994. A genetic study of estrus symptoms at puberty and their Kirov M, Vasilev M, Doichev V and Tenchev M, 2008. Reference 
relationship to growth and leanness in gilts. Journal of Animal Book on Pig Production. Dionis, Sofia (Bg).
Science, 72,1964-1970.

Apostolov A and Vladimirov A, 2007. Characteristics of some 
Schaffer-Muller K, Stamer S and Ernst E,1996. Behaviour and traits by own productivity of sows of Danubian White breed. I 
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the efects of providing straw. Aktuelle Arbeiten zur artgemäßer selection criteria. Animal Science, 7, 31-34.
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volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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