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Table 1. Description of the data set; experimental factors.

Batch Number
of

Experimental factors

numbers batches FR STL ESP FS

1- 4 4 1 8 1
5- 8 4 1 6,12 1 1
9-12 4 1 8,9 1
13-18 6 2-5 8,9 l
19-22 4 2-5 6,12 2 1
23-25 3 6,7 6,12 2 1
26 1 6,7 9+1 3 2,3
27-29 3 8-11 9+1 3 2,3
30-34 5 8-11 9+1 4 2,3

FS - feeding level of the sow during the suckling period.

= 2.5 kg ♦ 0.25 kg for each piglet. 2,3 = 1.8 kg + 0.2

0.4 kg respectively for each piglet.

FR = feeding level of the mother during the rearing period. 
1 = 1.33 M3 ME up to 40 kg, 1.26 M3 ME W"3ft from
40 kg onwards to a maximum of 2.5 kg sow feed (30,5 M3, 
calculated). 2-5 = four energy levels at a similar protein 
level. Energy levels were 3.0 M  (M = ME required for main­
tenance), 2.5M, 2.1M, and 1.8M respectively. 6,7 = feed 

_3 jl
intake 80 and 100 g.W respectively. 8-11 = four protein 
levels at a similar energy level. Energy intake was 2.1M. 
Protein intake was 100, 75, 56 and 42% respectively of 
the theoretical ad lib. lysine level.

STL = standardization level of litter size during the suckling 
period.

ESP = experiment during the suckling period. 1 = litters 
standardized at two levels. 2 = crossfostering experiment. 
3 = high .versus low variation within litter of birthweight 
after crossfostering. 4 = low variation within litter of birth- 
weight after crossfostering.

Table 2. Means and standard deviations of the individual piglet traits birth weight, growth and milk consumption at 11 days of age 
at the high (STLH) and low (STLL) standardization level. ,

Trait
Code description X 0 n X a n

W01 weight at birth <g> 1380 210 360 1400 220 198
GO,31 growth from birth to 21 days (g.d’*) 172 39 358 236 39 198
G3.5I growth from 21 to 35 days (g-d*1) 242 69 358 305 72 197
GO,51 growth from birth to 35 days (g.d-1) 200 45 358 264 42 197

milk consumption, reading 1 (8> 20 12 348 30 11 198
milk consumption, reading 2 (8) 23 11 348 31 13 193
milk consumption, reading 3 (8> 24 11 348 32 11 186
milk consumption, reading 4 <S> 24 13 348 33 14 198

Mill total milk consumption3^ (g.240 min"*) 89 34 348 122 34 198

CM11I corrected milk consumption3**̂ (g.240 min"*!) 118 36 348 146 36 198

Corrected to a 240 minute period. 'Corrected for metabolic losses.

Table 3. Means and standard deviations of the litter traits at the high (STLH) and low (STLL) standardization level.

Trait STLH STLL
Code description * 0 n X o n

WAP Weight after parturition' (kg) 172 12 32 171 13 34
WLS Weight loss during suckling period (kg) 35 10 32 27 6 34
W0La) Weight at birth <g> 1378 115 32 1396 146 34
G0,3L Growth from birth to 21 days (g.d'1) 172 24 32 237 24 34
G3,5L Growth from 21 to 35 days (g.d"1) 242 44 32 305 51 34
G0,5L Growth from birth to 35 days (g.d"*) 200 28 32 264 26 34
Npig Number of piglets at day IT 11.25 0.88 32 5.82 0.46 34
IBW11 Interval between weighings at day 11 (min) 11.5 2.5 32 8.9 2.2 34
1BW31 Interval between weighings at day 31 (min) 11.8 2.7 32 9.9 2.7 34
FR 11 Suckling frequency at day 1 i 30.7 2.4 26 31.4 2.4 28
FR31 Suckling frequency at day 31 25.6 2.5 26 26.0 3.5 28
FIS Feed intake/piglet during suckling period (kg) 1.29 0.59 31 1.16 0.64 33
M11L Milk intake at day 11 (g.240 min"*) 89 19 32 122 18 34
M31L Milk intake at day 31 ( " ) 82 18 32 117 27 34
M11.31L Milk intake, av. of day 11 and 31 ( " ) 86 16 32 146 19 34
CM11L Corrected milk intake at day 11 ( H ) 118 21 32 119 17 34
CM31L Corrected milk intake at day 31 ( " ) 128 18 32 162 24 34
CM11,31L Corrected milk intake, av. of day 11 and 31 ( " ) 123 16 32 154 IS 34

a) L at the end of the code refers to a mean per litter of individual piglet traits.
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Table 9. The average number of piglets which suckle at a specific pair of teats for litters standardized at a high or low level.

Teat pair number 1 2 3 9 5 6 7 8

STLH 1.91 1.78 1.53 1.66 1.50 1.56 1.00 0.09
STLL 1.29 1.21 1.18 0.76 0.35 0.65 0.32 0.06

Table 5. Effect of litter, sex and rank at the udder on birth weight, growth and milk consumption (models 1 and 2).

Significance (p)

',a) •2b) litter sex rank
W01 0.258 0.253 0.000 0.025 0.036
GO,31 0.579 0.581 0.000 0.539 0.000
G3,5I 0.986 0.986 0.000 0.036 0.190
GO,51 0.591 0.590 0.000 0.112 0.020
Mill 0.386 0.391 0.000 0.118 0.000
CM111 0.357 0.369 0.000 0.121 0.000

/ (o 2 * a 2), model 1 % , model 2.

Constant estimates WOI (g) GO,31 (g) G3,51 (g) GO,51 (g) Mill (g) C M  111 (g)
U 1380 195 265 223 100 127
sex, female -19 1 5 3 2 2
sex, male 19 -1 -5 -3 -2 -2
rank 1 19 1 10 5 9 9
rank 2 0 5 7 6 7 8
rank 3 55 11 -2 6 10 11
rank 9 -12 7 6 7 2 2
rank 5 -92 -7 -7 -7 -12 -12
rank 6 21 -6 -8 -7 -7 -7
rank 7 -90 -12 -5 -9 -9 -10

Table 6. Effect of within litter variation of birth weight and milk consumption at day 11 on growth during the suckling period.

Model
y-variable
covariable b

GO,31 

P tj^(r> a) b
G3,5I

P b
GO,51 

P ° f t

la W0I-L (g) 0.095 0.000 0.911 0.070 0.000 0.918 0.055 0.000 0.889
W01-Q (g) -0.000065 0.008 -0.000117 0.005 -0.000086 0.002

la CM11I-L (g) 0.603 0.000 0.692 0.999 0.000 0.990 0.591 0.000 0.803
la W01-L (g) 0.030 0.000 0.660 0.061 0.000 0.889 0.092 0.000 0.796

W01-Q (g) -0.000033 0.116 -0.000097 0.017 -0.000059 0.018
CM111-L (g) 0.558 0.000 0.399 0.000 0.973 0.000

2a W0I-L (g) 0.099 0.000 0.919 0.076 0.000 0.908 0.056 0.000 0.888
W01-Q (g) -0.000057 0.018 -0.000117 0.009 -0.000082 0.002

2a CM111-L (g) 0.593 0.000 0.719 0.925 0.000 0.951 0.525 0.000 0.825
2a W0I-L (g) 0.030 0.000 0.682 0.068 0.000 0.882 0.095 0.000 0.760

W01-Q (g) -0.000030 0.156 -0.000101 0.012 -0.000059 0.018
CM11I-L (g) 0.551 0.000 0.321 0.000 0.958 0.000

a)ô (r) is the residual variance of the model without covariables.
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Table 7. Effect of group and standardization level on litter traits.

y-variable
Significanci
G

s (p) 
Nbig

Model 3 
Least 
b

squares-mean
5.43b R 1

Significance (p) 
G STL

Model 4 
STL 
H-L R*

WAP (kg) 0.003 0.621 0.25 1.40 0.204 0.003 0.740 0.93 0.202
WLS (kg) 0.273 0.000 1.45 7.85 0.251 0.369 0.000 8.12 0.252
WOL <g> 0.170 0.899 1 4 0.078 0.174 0.619 -16 0.082
G0,3L (g-d’1) 0.001 0.000 -12 -64 0.743 0.024 0.000 -65 0.707
G3.5L (g-d_l) 0.282 0.000 -12 -65 0.374 0.469 0.000 -63 0.340
G0,5L (g-d'1) 0.014 0.000 -12 -65 0.672 0.135 0.000 -64 0.628
Ml 1L (g.240 min"*) 0.187 0.000 - 6 -31 0.480 0.128 0.000 -33 0.489
M31L (g.240 min" ) 0.119 0.000 - 6 -34 0.431 0.254 0.000 -34 0.400
Ml 1,31 L (g.240 min"1) 0.180 0.000 - 6 -33 0.558 0.284 0.000 -33 0.541
CM11L (g.240 min"1) 0.913 0.Q00 - 5 -27 0.329 0.883 0.000 -29 0.351
CM31L (g.240 min”1) 0.015 0.000 - 6 -34 0.503 0.063 0.000 -33 0.454
CM11.31L (g.240 min"1) 0.209 0.000 - 6 -31 0.510 0.441 0.000 -31 0.493
FIS (kg) 0.527 0.387 0.02 0.13 0.052 0.495 0.413 0.13 0.050
FR11 0.073 0.187 -0.16 -0.85 0.061 0.523 0.321 -0.66 0.046
FR31 0.302 0.633 -0.07 -0.38 0.048 0.325 0.578 -0.46 0.050

Table 8. Effect of sow weight, milk and creep intake on growth of piglets during the suckling period 

G0,3L G3,5L

Covariable Sign.al R*s.m.bl Sign. R2s.m.

(model 4a).

G0,5L

Sign. R 2s.m.

WLS L,Q 0.834 - 0,340 L 0,682
WAP L 0.735 C 0,424 C 0.671
FIS Q»c 0.754 L,Q,C 0.859 L,C 0.816
WOL - 0.707 - 0,340 - 0.628
Ml 1L L 0.802 Q 0.396 L 0.663
M31L L,C 0.772 c 0.417 L,C 0.677
M11.31L L 0.809 - 0.340 L 0.664
CM11L L,C 0.817 Q 0.397 L 0.653
CM31L L 0.799 L,Q,C 0.512 L,Q,C 0.773
CM11.31L L 0.842 Q 0.441 L,Q 0.735

al Significant components; L = linear, Q = quadratic, C = cubic. 1,1 RJ of the significant model.

Table 9. Effect of weight loss of the sow during the suckling period in combination with milk and creep intake on growth of the piglets 
(model 4a).

Significance of b (p) Least-squares mean R*

y-variable Covariable^ Lin H-L b(H) b(L) STLH STLL

G0,3L (g) WLS (kg) 0.011 0.364 1.36 0.66 168 230 0.835

CM11L <g) 0.004 0.502 0.31 0.49

G3,5L (g) WLS (kg) 0.563 0.521 -0.03 0.63 263 311 0.873

FIS (kg) 0.000 0.188 54 67

CM11L (g) 0.620 0.387 0.26 -0.06

CM31L (g) 0.000 0.019 0.96 0.26

G0,5L <g> WLS (kg) 0.031 0.999 0.74 0.76 210 261 0.906

FIS (kg) 0.000 0.337 24 31

CM11L <g> 0.132 0.895 0.21 0.18

CM31L (g» 0.000 0.079 0.69 0.35
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Table 10. Means and standard deviations of the individual piglet and litter traits; total data set.

Trait X a n trait * X O
X

n

W01 (g> 1327 281 9025 WOL (g) 1347 205 944
GO,31 (g.d-1) 209 48 6372 G0,3L (g-d*) 212 34 783
G3,5I (g-d_1) 238 70 6313 G3,5L (g-d-1) 242 51 783
GO,51 <g.d‘‘> 221 47 6313 G0,5L (g.d'1) 224 34 783

WAP (kg) 177 17 840
WLS (kg) 33 12 787
FIS (kg) 0.78 0.54 778

Table 11. Effect of sow weight, birth weight and creep intake of the litter on growth during the suckling period; total data set (model 5a).

G0.3L G3,5L G0,5L
Covariable Sign.a* R*s.m.b) Sign. R2s.m. Sign. R 2s.m.

WLS L,Q,C 0.535 L,Q,C 0.347 L,Q,C 0.476
WAP L,Q 0.410 L,Q 0.342 L,Q 0.424
FIS L 0.343 L 0.579 L 0.457
WOL L 0.367 L 0.333 L 0.392

a) Significant components; L linear; Q = quadratic; C = cubic. the significant model.

Table 12. Effect of the combination of sow weight after parturition, weight loss during the suckling period, birth weight and creep intake 
on growth of the piglets; total data set (model 5a).

Significance of b (p) Least squares mean of b

y-variable covariable Lin.

C0,3L (g) WLS (kg) 0.000
WAP (kg) 0.000
FIS (kg) 0.091
WOL (g) 0.000

G3.5L (g) WLS (kg) 0.034
WA P (kg) 0.000
FIS (kg) 0.000
WOL (g) 0.735

G0.5L (g) WLS (kg) 0.000
WAP (kg) 0.000
FIS (kg) 0.000
WOL (g) 0.017

CL=1 CL=2
STL(H-L) FS(2-3) STLH

0.000 0.397 0.72 1.03
0.037 0.770 0.30 0.35
0.999 0.209 2 0
0.832 0.059 0.03 0.03

0.001 0.999 -1.06 0.09
0.698 0.584 0.65 0.17
0.076 0.200 52 56
0.059 0.779 -0.00 0.03

0.000 0.572 -0.01 0.65
0.285 0.999 0.45 0.28
0.262 0.999 22 22
0.199 0.293 0.02 0.03

CL=3
STLL FS2 FS3 R 2

2.80 0.79 1.11 0.538
-0.09 0.34 0.27
0 -17 - 7
0.02 0.04 0.00

1.97 -0.90 -0.93 0.626
0.29 0.60 0.76
71 60 46
-0.05 0.00 0.01

2.48 0.12 0.32 0.572
0.06 0.44 0.45
28 13 13
-0.01 0.02 0.01
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