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The objective of this work was to verify the performance of two crossbred
combinations in a large-scale operation using a field test. The two combina-
tions used were CVM x (LW x L) and PN x (LW x L). For them, reproduction
performance was assessed in 44 and 46 litters, respectively, and production
performance of these combinations was assessed in 135 finishing pigs of both
crossbred combinations. In order to examine more precisely the phenotypic
values of reproduction and production performance of the genotypes used, and
the effects affecting this performance, linear models with fixed and random
effects were used. On the basis of the results one could draw the following
conclusions:

— Reproduction performance of the CVM x (LW x L) crossbred combination
was significantly higher than that of the PN x (LW x L) combination.

~ As regards fattening indicators, the PN x (LW x L) pigs had a lower growth
capacity compared to the CVM x (LW x L) pigs with the values achieved
being at a very low level, affected primarily by environmental factors.

— PN x (LW x L) combination had significantly better results in carcass value
assessment, especially as regards lean meat share. Also here, however, the
indicators are first of all affected by the weight achieved.

— From the economic point of view, the genotype of CVM x (LW x L) pigs
appears more suitable for the establishment concerned.

pig; testation; reproductive performance; growth and fattening capacity; car-
cass value; meat quality; profit formula; linear models

INTRODUCTION

‘ 0}: ttl}l1e Czech Republic, pig breeding is based on the testing of gnimals coming
o the Operations producmg grandparent and' parent generations as.well as
& ie fattemng operations. There are two testing arrangements for pigs:
tations for pig heredity and fattening capacity testing, where pure-bred
PIogeny of boars and sows is tested and where also the crossbred combi-
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nations from fattening operations will be tested after the Central Tegt

Station for Crossbred Pigs was dissolved. -
— Field tests of crossbred pigs in fattening operations where usually ty,

crossbred combiljations are tested in large-scale operations using a great

sample of pigs (Sprysl et al., 1988).

Appropriate selection and ingenious use of breeds and lines in crossbregq.
ing is a necessary prerequisite for achieving an economic effect in pig breeg.
ing. To this end, field tests of crossbred pigs in fattening operations are ygeq
(Sprysl etal, 1993).

The field tests examine all traits ranging from those related to reproductiop
to the production ones. From this viewpoint, the field tests are one of the
measures that effectively assist to the optimisation of on-farm crossbreeding
programmes'thus contributing significantly to increasing the profitability of
these farms(Sprysl, Stupka, 1990, 1991).

The problems of field tests in fattening operations including the determi.
nation of the most important indicators and effects to be monitored were
examined, for instance by Smith (1977), Blendl (1978), Schepp
(1980), Jakubec etal. (1981), Moskal (1984, 1986), Brandt (1986),
Jakubec (1990), Sprysl et al. (1998).

MATERIAL AND METHODS

The objective of this work was to assess the performance of four-crossbred
combinations in a large scale operation using a field test. In the mother line
genotype sows of genotype LW x L were used and in the sire line Pietrain (PN),
resp. Czech Pig Meat (CVM) boars were used, so the genotypes used were PN
x (LW x L) and CVM x (LW x L). For them, reproduction performance was
assessed in 46, resp. 44 litters, and the following indicators were observed:

— litter size: — all born piglets

live born piglets

stillborn piglets

reared piglets

mortality

— litter parity (number of litter in sequence of litters)

— length of farrowing interval (days)

_ reproduction indexes — by the Czech National Standard No. 46 6164 (I39)
— by Moskal (1984b) (Ir).

In the growing and finishing phase, the following production {r
observed:

— number and weight of animals moved in and moved ou
phases (head, kg)

|

aits were

t in individual
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_ duration of individual phases (days)

_ mortality and emergency slaughters (head)
_ average daily weight gain (g) in phases

_ feed conversion (kg) in the finishing phase.

As it was not possible to establish the feed consumption in the growing
phase due to technological reasons, the average feed consumption per heag
was used to calculate the profitability function for both genotypes.

The total of 135 crossbred pigs of both combinations were finished in the
test and the following indicators were assessed after they were slaughtered:
_ carcass weight in warm state (kg) ) |
_ backfat according to the Czech National Standard No. 46 6160
_ measured over the last rib in the middle spot (mm)

_ lean meat share (%) using the ZP (Zwei-Punkte-Verfahren) method
- pHi (45 minutes post mortem) for MLT (musculus longissimus thoracis)

at the last thoracic vertebra using a portable WTW pH-meter and ORION
201 probe.

All the traits were analysed by the method of least square i
GLM procedure (SAS, 1997). : SRR e

To assess reproduction, linear model with fixed effects 5 :
e was used Jaku-

yi=UW+ai+ hj + (ab),-j + €Cijk

where: y;j — observed variable
H — population average
ai ~ effect of i-th genotype (combination)
bj — effect of j-th litter in sequence

(ab)ij ~ effect of interaction between i-th genotype and j-th litter in sequence
eij — residual error

i EO compare the fattening and carcass value indicators, linear model with
Ndom effects was used (Jakubec, 1993):

Vi =W+ a; + bxij + eiji

Where: ..
B35 — observed variable

W — population average

Z:‘ ~ effect of i-th genotype (combination)
— regression coefficient

Yij = carcass weight (independent variable)

¢j - residual error

Basic ist
- Statistical values have been calculated for all the traits for the entire
HiE (x, Sx, 8, V).
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Economic assessment of the crossbred combinations was carried out USine
the profit function of Sellier (1976), as adjusted by Podé&braq Sk;
and Jakubec (1982):

Z.=[cin —-{nlxl + axxy + (n3:x3) +A}] r

F=365:(x2+ k)

x2=(yr—yo) : x2’

Z.=2Z.r

where: Z. — annual profit per capacity unit

Z - profit per head
r — annual speed of turnover
¢1 — average sales price per unit of production
n; — unit cost of compound feed
n2 — fixed costs per feeding day (in growing and finishing phase)
n3 — costs per sow and litter
A - costs of piglet treatment and feeding
y1 — carcass weight
yi’'— live weight of slaughter pig
yo — initial live weight of fattened pig
x/ — quantity of consumed compound feed
x2 — duration of fattening
x2’— average daily weight gain from live weight yo to live weight y; of the slaughter pig
x3 — number of reared piglets per sow and litter
k — number of days between two rounds of fattening

RESULTS AND DISCUSSION

Table I summarises the reproduction indicators observed, Table II assesses

the reproduction performance from the viewpoint of the significance of the
effects that affect it.

Table 11 documents that the sow fertility expressed in terms of all piglets
and live born piglets per litter reaches a peak in the fifth litter. The CVM X
(LW x L) genotype gives a better reproduction performance than the PN X
(LW x L) combination.

The reproduction performance of sows in the operation concerned 15 SIEy
nificantly affected by genotype. It means that the environmental condltlopz
netl

there are at such a level that they allow to take advantage of the gem
progress achieved in the breeding sphere. The insignificance of the effects
examined with respect to mortality suggests that mortality is affected by
non-genetic, 1.e. environmental factors. m

Results of the growing and finishing phase are given in Table I Bom
phases took place in the same pig house to ensure the same environmen
conditions.
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L Reproduction indicators of the tested sows

s
B cator PN x (LW x L) CVM x (LW x L)
Xl ' 5 1 I v | _\'2 l .\'2 l Vs
Number of sows and gilts (head) 46 44 )
Number of all piglets / litter (head) 1076 2.60| 24.16| 11.82| 2.94| 24.87
Number of live piglets / litter (head) 9.46| 2.33| 24.63| 10.21| 2.47| 24.19
Number of stillborn piglets/ litter (head) 1.30f 1.47|113.10| 1.6l 1.30| 81.25
Mortality / litter (head) 1331 1.56(117.29| 1.43| 1.58|110.48
Number of reared piglets / litter (head) 8.13 1.94| 2386 8.78 1.93( 21.98
Farrowing interval (days) 158.78 6.53 4.111160.07 6.64 4.14
Average litter parity 3.48| 094 27.01| 3.20| 098] 30.65
For 50.63| 22.72( 44.87| 58.10| 22.96| 39.18
I 95.84| 2531| 26.40|104.34| 25.77| 24.69
II. Least square means of the reproduction traits
Nu!nber Number Number | Number Mor-  |Farrowing
Trait Qt all of live of of reared | tality interval
piglets born | stillborn | piglets
piglets piglets
Genotype 9.97 8.72 2
o ; 1.29 7.59 1.13 161.39
CVM x (LW x L), n = 44 12.65 10.98 1.67 9.60 1.37 159.68
Litter parity
Il
. 10.63 9.48 1.15 8.40 1.08 158.73
L 11.31 10.02 1.28 8.39 1.62 158.47
1 11.03 9.45 1.58 8.19 1.26 159.95
. 12.60 10.30 2.40 9.00 1.30 162.02
| 11.00 10.00 1.00 9.00 1.00 163.50
1gnificance of effects
Combin;
ombination A A c A c c
Litter parity e ¢
C
C"l'nbinmio i i ¥ C )
n X litter parity ¢ C C B C C

&
< "
00 B-P <005 C- insignificant
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111, Assessment of the growing (G) and finishing (F) phase of the tested crossbred combinagjopg

) PN x (LW x L) CVMx (LW x Ly |
Indicator =
G 5] G F
. BEiaas
Number of pigs moved in 80 72 82 76
Total initial weight (kg) 410 1794 437 2045
Average initial weight (kg) 5.12 24.92 533 26.91
Number of pigs moved out 72 62 76 73
Average final weight (kg) 24.92 97.12 26.91 100.98
Duration of the phase (days) 74 121 74 121
Total gain per phase (kg) 1384 4227 1608 5327
No. of feeding days 5711 7839 5911 8823
ADWG (g) 268 597 291 612
Mortality (head) 8 6 6 2
Emergency slaughter (head) - 4 - 1
Feed conversion (kg) - 3.68 = 3.52

When assessing the fattening capacity of the crossbred combinations tested
using the average daily weight gain (ADWG) and the feed conversion in the
finishing phase, we may conclude that the CVM x (LW x L) achieved much
better values. Nevertheless, these values are very low, especially in the grow-
ing phase (268 g and 291 g, respectively). This may be caused by the follow-
ing:
Firstly, the tested piglets were weaned at 21 days of age, which is compli-
cated in the conditions of our large-scale operations. The second cause of the
low weight gains is the low initial weight of the piglets starting the growing
phase (5.12 kg and 5.33 kg, respectively). According to the recommendations
of various EU companies, the weight should be some 1.0-1.5 kg higher. Th'is
fact has significant implications for the growth intensity and costs of p1g
production. In our case, the experimental pigs should reach the live Weight
of 41-52 kg at the age of 95 days regardless of their genotype. Their live
weight at the end of fattening in the age of 216 days should be at least 122 K8
(Guyokrma, 1994).

From this perspective, there are serious shortcomings in th
work in the operation concerned, especially as regards the growin
The effects of the environment are such that they suppress the mani
of the genotype as documented by the significance of the effects ©

(see Table IV).

& motechnical
g phqse.
festatiol
hserve
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Iv. Assessment of the fattening indicators of the crossbred combinations tested

Indicator Total weight gain per phase
Combination growing finishing
PN x (LW x L) 20.71 72.44
CVM x (LW x L) 20.68 74.27
Significance of effects

Combination C C
Final weight AA AA

AA - P < 0.001; C - insignificant

V. Carcass value indicators of the crossbred combinations tested

PN x (LW x L) CVM x (LW x L)

Indicator

xp % sx, Sy
78.85" £ 1.803 | 14.20

Xy £ sx, K2
81.94% + 1316 | 11.24

Carcass weight in warm state (kg)

Last rib backfat depth

B
(Czech National Standard — mm) 13.50° =062 2

20.68% + 0.568 | 4.68

Average backfat (mm) | 19.99% +0670 | 528 | 22.52°+0.573 | 4.89
Lean meat share — ZP (%) | 55.41% +0425 | 3.35 | 52.69°+0318 | 272
pH, MLT 6.17 £0.036 | 0.28 6.14 £ 0315 | 027

A-P<00l;B-P<005

1 In order- to examine carcass value and meat quality, 135 pigs were tested.

al%le V gives a summary of basic production indicators.
b abl.e \_/“shows t_hat the difference of 3.09 kg in carcass weight is statisti-
a yb.SIgI'nhcant with a higher weight reported for the CVM x (LW x L)
coxb?naqon. It means that the other carcass value indicators of the crossbred

Inations tested are not comparable, as the

_ a able, @ are affec
. y ted by the carcass
weTheref01'e, the indicators examined were converted to a common carcass

'}g}flt, as shown in Table VI.

Crossti: above tqble_show§ that in terms of the carcass value indicators the
i sired' fombmatlon using the PN boars in C position gives better results.
2 aflcgmhcance of the effects examined indicates that the carcass value is
ected by genotype in this operation, which may suggest some short-

Omingy
g8 1n th ~hni i i i
R e zootechnical as well as breeding work in the operation con-
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3 s - SR 3 F 8052 ko
V1. Carcass value indicators after conversion to a common carcass weight of 8 kg ang
. ass _
assessment of significance of the effects examined

T
ic Backfat Average Lean meat S Bl
i (CNS) backfat share P MLT
Combination |
PN x (LW x L) 18.94 20.39 55.32 6.17
CVM x (LW x L) 20.27 22.12 52.80 6.14
Significance of effects |
C C
Combination C C
A C
Carcass weight AA AA

AA — P < 0.001; C - insignificant

VIL Economic assessment of the field test by crossbred combinations

Indicator PN x (LW x L) |CVM x (LW x )|
ndics xL)|
1 pig 615.10 659.10
95,1
1 pig in growing phase 672.90 695.10
i i 8.48
Costs | feeding day in growing phase 8.48
. ) s
i E 1 kg of weight gain in growing phase 35.00 35.20
e 1 pig 1509.20 1519.30
2.60
| feeding day in finishing phase 11.90 12.60
inishi 20.80
1 kg of weight gain in finishing phase 22.10 0.8
1 head 2 789.10 2 962.80
s N 28.80 29.50
in CZK 1 kg of live weight ; .
' 36.2
pet- 1 kg of carcass weight 35.40 "‘—0’/
i -8.10 188.7
Profit per pig 8 T
i -0.30 6.
Profitability (%)

: ; ; : -rformance
Based on the assessment of reproduction and production perfo

g ed
a comprehensive economic assessment of the crossbred Combm)a‘s,:'&::; t:isvten
was carried out using a profit function. Results of the assessment aré¢ 5
in Table VIL o ; ! - Jauchter pig be-
The above table shows that the difference in profl‘t per slau:}x;vI Sow
tween the crossbred combinations examined is substantial. The. & th b
L) combination gave a per pig profit of CZK 188.70 per pljgc\%K- 2,10 pet
CZK 196.80 more than the other combination with a loss of

): 209’219

0 3
216 SCIENTIA AGRICULTURAE BOHEMICA, 3/, 2000 (°

ig. Considering the annual turnover of the 2.87 fattening rounds, the PN x
LW x L) combination would result in a loss of CZK 24.30 per capacity unit
while the CVM x (LW x L) combination gives a profit of 565.90 CZK per
capacity unit.

The CVM x (LW x L) combination appears more suitable for the operation
concerned as its profitability is better.

CONCLUSION

The experiment examines the performance of two crossbred combinations
in a large-scale operation using a field test. The two combinations examined
were CVM x (LW x L) and PN x (LW x L). For them, reproduction perform-
ance was assessed in 44 and 46 litters, respectively, and production perform-
ance was assessed in 135 pigs. Finally, an economic assessment was carried
out using profit functions. Linear models with fixed and random effects were
used to analyse the significance of effects affecting the reproduction and
production performance.

The following conclusions may be drawn from the experiment:

- Reproduction performance of the CVM x (LW x L) crossbred combination
was significantly higher than that of the PN x (LW x L) combination. It
was also confirmed that the reproduction performance is affected by ge-
netic effects, which allows the production sphere to take advantage of the
genetic progress achieved in the breeding sphere.

= Asregards fattening indicators, the PN x (LW x L) pigs had a lower growth
capacity compared to the CVM x (LW x L) pigs with the values achieved
being at a very low level, affected primarily by environmental factors.

= PN x (LW x L) combination had significantly better results in carcass value
assessment, especially as regards lean meat share. Also here, however, the
indicators are not affected by the crossbred combination (genotype), but
only by the weight achieved.

= From the economic point of view, the genotype of CVM x (LW x L) pigs
dppears more suitable for the operation concerned.

= The usefulness of field tests which are capable of optimising the selection
of crossbred combinations with minimum costs as well as to reveal the

effec.ts that significantly affect the performance in the given operation was
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Prace se zabyva hodnocenim uZitkovosti dvou kombinaci kfiZeni prasat 7 uitk”
vého velkochovu pomoci polni testace. Byly hodnoceny genotypy CVM x (LWX
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A PN]XQ ('LW ZI;()V lflepvriodukéni uZitkovost byla vyhodnocena na podkladé 44, resp
46 vrm’a‘p;o ukcni VUVZItkovost na 135 jate¢nych prasatech obou kombinaci o

Vv pmud ])(/Iva ’rovn.e“{ stajlgvcna vyznamnost fixnich a nahodnych efektt ovliviiuji-
cich reprodu cnl a produkéni vlastnosti sledovanych genotypt pomoci linedrnich mo-
delil. Na zdklad€ dosaZenych vysledki lze konstatovat tyto zavéry:

) Reprodl{kcnl uZzitkovost kombinace CVM x (LW x L) dosihla prikazné lepsich
Vysledku v zdkladnich ukazatelich ve srovnini s kombinaci PN x (LW x L) ‘Pro
chov to znamend uplatnéni realizace genetické i iklé .

—— g ¢ho zisku, vznikléh § éni
| €¢ho ve Slechténi,

_ Vlastnosti c’harakterizujici vykrmnost, které nejsou ovliviiovany genetickymi efekty
byly v daném chpvu negativné ovlivnény efekty prostfedi. Presto lze konslatovat’
7e prasata kombinace PN x (LW x L) vykézala niZ§i intenzitu rastu ne? prasata
genotypu CVM x (LW x L). ‘

— 0 kombmac.e ’PN x (LW x L) byla prokizdna vyznamné& lepdi troveii jateéné
hodnoty, zejména u procentudlniho zastoupeni svaloviny. V tomto piipadé byla
jate¢nd hodnota ovlivnéna piedeviim hmotnosti.

= Na Zaklzzde ekon(ilfmckého zhodnoceni vysledki lze pro tento chov z uvaZovanych
genotyptt doporucit kombinaci kiizeni CVM x (LW x L)

p ase; testace; GCl‘OdUkCe' vﬂ(rmnOst' jﬂ[e(\fna hOan[' 5 i i va fi -
1 s . a, kvalltﬂ; zisk ¢ se; 1
ova “lﬂk(,c, li
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