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Summary 

We have measured the four lifetime components of sow nonproductive days (NPD) and proportions of the four lifetime NPD 

components by farm productivity groups， by using 44，720 lifetime r巴cordson 101 Japanese commercial faロns.Lifetime NPD were 

divided into four components :五rst-mating-to-conceptioninterval at parity 0 (FMCI)， lifetime weaning-to】白rst-matinginterval (WMI)， 

lifetime sow first-mating】to-conceptioninterval (MCI)， and last weaning-to-culling interval (WCI). Three farm productivity groups 

were formed on the basis of the upper and lower 25th percentiles of pigs weaned per mated female per year : high-， intermediate-ラor

low-performing farms. Mean lifetime NPD (:t SEM) was 87.4:t 0.31 days. Mean FMCI， lifetime WMI， lifetime MCI and WCI were 

5.8:t 0.10， 27.4:t 0.11ヲ 14.9土0.16，and 39.3:t0.23 days， respectively， and comprising 6.6ラ 31.4，17.0， and 45.0%， respectively of 

lifetime NPD. High-performing farms had lower lifetime NPD and four NPD components than low-performing farms (P<0.05)， 

although there were no differences between the farm groups in sow life days. On high-perf、ormingfarms， the relative contributions of 

the NPD components in FMCI， lifetime MCIヲandWCI were 1.9 to 5.4% lower than those on lowゃerformingfarms (P<0.05). In 

order to improve sow lifetime efficiency it is important to decrease the duration of each NPD component. Additionally， the relative 

contribution ofWCI is the largest ofthe four NPD components， so controlling this is especially critical. 

Keywords : Lifetime e伍ciency，Management， Nonproductive days， Removal， Swin巴

Introduction 

One of the most critical factors for determining pig farm pro-

ductivity， measured by pigs weaned per mated female per year 

(PWMFY)， is nonproductive female day (NPD) 13， 17). Decreasing 

NPD in any parity results in increased lifetime productivity of 

sows， improved farm productivity， and increased profitability9， 11) 

Additionally， lifetime NPD of sows accounts for 20.7% of their 

herd life10). Lifetime NPD accumulation is negatively associated 

with reproductive efficiency111. 

The lifetime NPD of sows is comprised of four components幻

自rst-mating-to-conceptioninterval at parity 0 (FMCI at parity 0)， 
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weaning-to-first-mating interval in lifetime (lifetime WMI)ヲsow

first-mating-to-conception interval in lifetime (li:fi巴timeMCI)， and 

weaning-to-culling interval (WCI). The number of days in each 

NPD component and its proportion oflifetime NPD vary between 

parities at culling because lifetime NPD accumulates with in 

creased parity of sows. However， no study has measured the four 

lifetime NPD components in individual sows by the parity at cull-

ing or their relative contributions to lifl巴timeNPD. In order to 

controllifetime NPD， it is necessary to measure each NPD com-

ponent by sow life stages. Additionally， it has been suggested that 

NPD component measurements on high-performing farms， based 

on PWMFY， could be used as benchmarks for swine producers 

and veterinarians81. Therefore， the objectives ofthe present study 

were to measure the four lifetime NPD component of sows and 

their relative contributions to lifetime NPD by farm productivity 

groups on commercial breeding farms. 
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Materials and Methods 

Data 

Producers located in Japan using recording software (Pig-

CHAMP Inc.， Ames， IA， U.S.Aよnumberingapproximately 130 
farms， were 1右questedto mail their data files to Meiji University 
each time they renewed the yearly maintenance contract. By Au-

gust 31， 2008， 120 commercial farm producers had mailed their 

data files to the university， and the present study used data from 
101 of these breeding farms that had accurate records of birth 

dates of female pigs. The data analyzed were a subset of a larger 

dataset from an earlier study14). Mean (:t SEM) and median herd 

size were 378:t 50.4 and 244 females， respectively， with a range 

between 25 and 3，304 females. 

The original dataset included Iifetime records of 63，990 fe-
males bom from 2001 to 2004 on 101 farms. Excluded from the 

present study were 7，493 non四culledanimals， 2ヲ784that were still 
alive when the data were coIIected， 6，688 culled gilts that did not 

have any Iitters， and 2，305 females that had either inaccurate life-
time records or incomplete parity records. Hence， 44，720 sows 

culled at parity 1 or later were included in the present study. 

Females were mainly crossbreds be同reenLandrace and Large 

White， which were reproduced within the farm， or gilt replace-

ments purchased from domestic or intemational breeding compa-

nies. Breeding stock for these breeds was originally imported 

from U.S.A. or Europe 

Definitions and category 

Lifetime NPD is defined as the number of days when females 

are neither gestating nor lactating during their reproductive herd 

life12). The reproductive herd life was defined as the days from 

the date that the gilts were first mated to culling. Lifetime NPD 

consisted offour components : FMCI (白rst-mating-to-conception

interval) at parity 0， Iifetime WMI (weaning-to-first-mating inter-
val)， lifetime MCI (sow first-mating-to-conception interval)， and 
WCI (weaning-to-culling interval in parity at culling). The FMCI 

at parity 0 was defined as the interval between the first mating 

date from en町 tofarm and the date of mating and conception. 

The date ofmating and conception was defined as the date offirst 

mating of a female followed by the subsequent farrowing 121
• Life-

time ¥¥市11and lifetime MCI were calculated by the summing of 

each interval. The WCI was defined as the number of days from 

weaning to cuIIing in parity at cuIIing. Entry-to-first-mating in-

terval at parity 0 was excluded from components ofIifetime NPD， 
because the interval included management discretion in establish-

ing time offirst mating relative to time of entry into the farm 111
• 

Parity 6 includes data of parity 7 or high. 

Farm reproductive productivity was measured as P¥¥市1FY

over five years from 2002 to 20063). Three farm groups were buiIt 

on the basis ofthe middle 50th p巴rcentileand the highest and the 

lowest 25th percentiles of PWMFY : high-performing farms 色

23.6 pigs ; 26 farms)， intermediate-performing farms (20.2 to 

23.5 pigs; 49 farms)， and low問performingfarms (< 20.2 pigs ; 26 
farms). The P¥¥市1FYis a farm based measurement for females 

fed on a farm from first mating as a gilt to cuIIing. 

Statistical anaIysis 

All statistical analyses were performed with SAS software， ver-

sion 9.1 (SAS Inst. Inc.， Cary， NC). A multilevel analysis was 

used to account for the hierarchic structure of the individual fe-

males within the faロn，by using a farm at level 2 and an individu-

al record at level 115). A linear mixed-effects model was used to 

compare perfoロnancemeasurements by using the MIXED proce-

dure with a Tukey-Kramer multiple comparisons test. Model 1 

was buiIt to compare NPD measurements between farm groups 

and groups of parity at culling. The dependent variable was Iife-
time NPD and the four components of lifetime NPD， and the in-

depend巴ntvariables were farm group， groups of parity at culling， 

and the interaction between the farm group and parity at culling. 

A square root transformation was performed on the NPD compo-

nents used as a dependent variable， and after analysis， the data 

W巴reback-transformed to present the results. Model 2 was con-

structed to compare differences in the relative contributions ofthe 

four NPD components in lifetime NPD between three farm 

groups. The dependent variable was the relative proportions of 

four NPD components in lifetime NPD， and the independent varト

able was the farm group. In these Models， herd size was also in-
cluded as a fixed effect. In addition， farm， birth year and an inter-

action between farm and birth year were included as a random 

mtercept. 

Results 

Mean values ofIifetime NPD， FMCI at parity 0， lifetime ¥¥も11，

lifetime MCI， and WCI in the sample of 44，720 sows are shown 

in Table 1. High-performing farms had shorter lifetime NPD and 

NPD components than low-performing farms (P<0.05)， but had 

similar Iifetime WMI to intermediate-performing farms. Inter-
mediate-performing farms had shorter FMCI at parity 0， lifetime 

WMI， and Iifetime MCI than low【performingfarms (P<0.05)ヲ
but had similar WCI to low-performing farms. There were no 

differences between farm groups in herd life days or female life 

days. 

Lifetime NPD increased with parity at culling， up to parity 5 

(P<0.05 ; Table 2)， but sows culled in parity三6had shorter 

lifetime NPD than those culled in parity 3 to 5 (P<0.05). Sows 

culled in parity と6(4.5土0.12days) also had shorter FMCI at 

parity 0 than the other sows (P< 0.05) ; mean values (:t SEM) in 

sows culled at parity 1，2，3，4，5， and ;;::: 6 were 7.4:t0.34， 

7.0:t 0.40， 7.1 :t 0.41， 6.7:t 0.36， 6.8 :t 0.36， and 4.5 :t 0.12 days， 

respectively. As the number of parity at culling increased from 

parity 2 to ;;::: 6， lifetime ¥¥市11and lifetime MCI increased from 
10.6 to 38.7 days and 合om7.5 to 18.5 days， respectively (P< 

0.05 ; Table 2). However， WCI decreased as the parity increased 
from 1 to;;::: 6 (P<0.05)ー
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Table 1 Comparisons oflifetime nonproductive days (NPD)， four lifetime NPD components， and lifetime measure-

ments by farm productivity group 

Farm productivity group 
2 

恥1ean:1:SE恥f High Intermediat巴 Low 

Number of sows 44，720 14，499 20，324 9，897 

Lifetime NPD， days 87.4:1:0.31 69.8:1: 0.40
z 
92.8:1:0.47Y 102.1土0.76

x

First-mating-to-conception 5.8土0.10 3.7土0.13
Z

6.5:1: O. 17Y 7.3:1: O. 26
x 

interval at parity 0， days 

Weaning-to四first-mating 27.4:1: 0.11 26.5 :1: 0 . 15Y 27.4:1: O. 16Y 27.7:1: 0 .26
x 

interval in lifetime
1
ヲdays

Sow first-mating-to-conception 14.9:1:0.16 9.3:1: O. 20
z 16.9土0.26Y 20.1:1:0.42

x 

interval in lifetime
1
， days 

Weaning-to-culling 39.3 :1:0.23 30.3土0.32Y 42.0 :1: 0 . 36
x 
47.0:1:0.58

x 

interval， days 

Proportion ofherd life days that 11.2:1: 0.06 8.7:1: O. 08
z 11. 8土0.09Y 13.8:1:0.13

x 

wereNPD， % 

Herd life days 778.9 :1: 1 .62 799.0:1: 2.59 783.4:1: 2 .45 740.3土3.68

F emale life days 1026. 1 :1: 1 . 61 1035.9土2.58 1030.3 :1: 2.44 1002.9:1:3.67 

Parity at culling 4.5:1:0.01 4.8:1:0.01
x 4.5:1:0.01Y 4.1土0.02

z

x-乞Valueswithin a row without a common superscript are different (z< y<x， P<0.05). 

1 Number of sows on all farmラ high-performingfarms， int巴rmediate-performingfarms， and low-performing farms 

were 39，114，13，096，17，705， and 8，313， respectively. 

2 The three farm groups were categorized on the basis of the upper and lower 25th percentiles of pigs weaned per 

mated female per year.ヲ averagedover five years : high-performing farms (~23.6 pigs;印刷，intermediate-perform-

ing farms (20.2 to 23.5 pigs ; Intermediate)， and low-performing farms (< 20.2 pigs ; Low). 

Two-way interactions between farm groups and parity at cull-

ing were found in lifetime NPD， lifetime V.市11，lifetime MCI， and 

WCI (P<0.05 ; Table 2). In社1巴high同performingfarm group， 

sows culled at parity 1 and と6had equally the shortest lifetime 

NPD between parity groups (P<0.05). In con凶 st，in intermedi-

ate-and low-performing farm groups， the shortest lifetime NPD 

was for sows culled in parity 1 (P<0.05) ; those culled in parity 

~ 6 had lifetime NPD similar to parity 2 or higher. In sows culled 

at parity 2， no differences were found between the farm groups 

for lifetime WMI or lifetime MCI. In other parities， high-per-

forming farms had shorter lifetime WMI and MCI than low-per-

forming farms (P<0.05). In high-and intermediate-performing 

farm groups， sows culled at parity 1 or 2 had longer WCI than 

those culled at parity 3 or 4 (P< 0.05). In contrast， there was no 

difference in WCI in sows culled at parity 1 to 4 in the low-per-

forming farm group. 

The relative contributions of FMCI at parity 0， lifetime WMI， 

lifetime MCI， and WCI to lifetime NPD are presented in Table 3 

In high-performing fa町田 therelative contributions of FMCI at 

parity 0 and WCI were lower than on intermediate-and low-per-

forming farms， but lifetime WMI was higher (P< 0.05). The rela目

tive contributions of lifetime MCI in high-performing farms was 

lower than on low-performing farms (P< 0.05)， but was similar to 

intermediate-performing farms. 

Discussion 

The values for lifetime NPD and its four NPD compon巴ntson 

high-performing farms provide feasible farm reproductive e節目

ciency targets for swine breeding farms. In our study high-per-

forming farms had 30 days shorter lifetime NPD than low-per-

forming farms， although there were no differences between the 

farm groups in herd life days and female life days. Therefore， 

high同performingfarms appeared to use herd life days of sows 

more efficiently than the other two farm performance groups. 

The present study showed that lifetime NPD accumulated from 

72.0 to 104.7 days with increased parity at culling. However， it 

was surprising that lifetime NPD in sows culled at parity と6

were 10 to 21 days shorter than those at parity 3 to 5 in all three 

farm groups. Additionally， sows culled at parity注6on high-

performing farms had lifetime NPD similar to those culled at par-

ity 1. This is because most sows culled at parity三6are pre四

planned culling， but those culled at low-or mid-parity are 

involuntary one4). Furthermore， high-performing farms analyzed 

in the present study appeared to impose s仕ictculling policies on 

sows showing no heat or retum to service14). In particular， WCI 

accounts for approximately 50% of lifetime NPDラsoit is impera同
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Table 2 Interactions between farrn productivity group and parity at cuIIing for lifetime nonproductive 
days (NPD) and three NPD components 

Parityat Farrn productivity group 
culIing n Mean :t SEM High Interrnediate Low 

Lifetime NPDラdays

5，606 72.0:t O. 85
d 63.4:t 1.42'Y 74.4:t I .27出 75.5土1. 75

dx 

2 3，793 87.6:t 1. 16' 74.3土1.80
by
91. 8:t 1. 73

cx 
91. 5:t 2. 39

cx 

3 3，728 98 .0 :t 1 .20
b 
80.2 :t 1 .85"' 99 . 6 :t 1 . 77

by 
111.7:t2.57" 

4 4，031 103.2:t 1.15' 84.9:t 1 .68田 107 . 8 :t 1 . 69
ay 
117 . 6 :t 2 . 69'x 

5 4，714 104 . 7 :t 1 . 06' 84.9:t 1. 45出 110.8:t 1.63
ay 
119.0 :t 2.45出

>6 22，848 83.0:t0.38' 64.6:t0.44ロ 90 . 0 :t 0 . 60'Y 104.6土1.07
bx

Weaning-to-first-mating interval in lifetime， days 
2 3，793 10.6 :t 0.23' 8.6:t 0.32' 10.7:t 0.34' 11.9:t0.50' 
3 3，728 18.2 :t0.29

d 
15.6:t0.44dY 17 . 8 :t 0 . 40

dxy 
21.4:t0.68

dx 

4 4，031 23 . 8 :t O. 30
c 20.3 :t0.36'Y 24 . 6 :t 0 .46'x

y 
26.6:t0.74

cx 

5 4，714 29.3 :t0.30
b 
25.6土0.36

by
30.3 :t0.48

bxy 
32.2 :t 0 . 72

bx 

二三6 22，848 38.7:t0.13
a 
34 . 8 :t 0 . 16

ay 
40.1土0.20"Y 43.3:t 0.35" 

Sow first】mating-to-conceptioninterval in lifetime， days 
2 3，793 7.5:t0.41

d 
4.5土0.57

b
8.2:t0.63' 8.6:t O. 85

d 

3 3，728 13.8土0.54' 9.6:t0.79'Y 13.2:t0.78
by 
18.7:t 1.21

cx 

4 4，031 16.9 :t 0 . 59
b 
10.9 :t O. 79

ay 
17.9土0.90'y 22.5:t 1 .43

bcx 

5 4，714 20.1 :t0.62
a 
13.6土0.81

az
21 .4:t O. 96

ay 
26.2 :t 1 .48

abx 

>6 22，848 18.5土0.25
a
10.3 :t0.27

az 21. 3 :t O. 39'y 29.0 :t 0.73" 

Weaning【to-cullinginterval， days 

5，606 64.6土0.78
a
58.1:t 1.30'Y 66 . 9 :t 1. 16" 66 . 5 :t 1 . 60"' 

2 3，793 62 . 5 :t 0 . 95
a 
56.5:tl.55

ay 
65.6:t 1.44" 62.3:t 1.88凱

3 3，728 58.9:t0.94
b 
51 .3 :t 1 . 48

by 
60.6 :t 1 .40

bx 
63.3土1.98" 

4 4，031 55.8 :t 0.86' 48.7土1.28
by
57 .6:t 1.2l

x 
61 . 2 :t 2 . 02" 

5 4，714 48.5:t0.74
d 40. 8 :t 1 .08'y 51.7:t1.12CX 52.2:t 1 .72

bx 

>6 22，848 21.3土0.22
e
16.5:t0.2t

y 
23 . 3 :t 0 . 35

dx 
26.5 :t0.64

cx 

a-'Yalues within a column without a common superscript are different (e<d<c<b<a， P<0.05). 
x-z Yalues within a row without a common superscript aぉ different(z<y<x， P<0.05) 
1 The three farrn groups were categorized on the basis of the upper and lower 25th percentiIes of pigs 
weaned per mated female per year， averaged over five years : high-perforrning farrns (三23.6pigs ; 
High)， interrnediate-perforrning farrns (20.2 to 23.5 pigs ; Interrnediate)ラandlow-perforrning farrns ( < 
20.2 pigs ; Low). 

tive for producers to measure WCI on their fa町田andto fOllow a increasing farrowing percentage， and also decreasing reservice 
strict cuIIing policy in order to reduce NPD and increase farrn interval and MCI. 
reproductive productivityI4). Shorter FMCI at parity 0 in sows cuIIed at parity ミ6than in 
The present study showed Iifetime '̂'市11accumulates as the sows culIed at other parities indicates that these high longevity 
parity at farrowing increases， because sows norrnalIy have a post】 sowsexpen巳ncedfewer reservice occuπences than the other 
weaning anestrus period of 4 to 6 days at each parity5). However， sows. The mean FMCI of 5.8 days at parity 0 was shorter than the 
high-perforrning farrns had shorter lifetime WMI for sows in par- other NPD components， but even so it should not be ignored be-
ity 3 or later than those on interrnediate-and low-perforrning cause minimizing the FMCI component can result in increased 
farrns. Management practices such as extended lactation length， lifetime efficiency to some degree. The estrus behavior of gilts， 
increasing feed intake during lactation， and early and accurate such as estrus duration or timing of ovulation， is different from 
pregnancy detection6.7) can be effective for decreasing京市11and that of sows 1)， therefore specific management practices should be 
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Table 3 Comparisons of percentage contributions of four components of lifetime nonproductive days 

(NPD) to total NPD by farm productivity group 

Lifetime NPD Farm productivity group 
2 

components A11 farms High Inte口nediate Low 

Number of sows 44，720 14，499 20，324 9，897 

FMCI， % 6.6:t 0.07 5.3:t0.ll' 7.0土0.11
Y 7.2:t 0.16' 

Lifetime WMI 1， % 31.4土0.15 38.0:t O. 27
x 
29.5:t0.23Y 27 . 1 :t 0 . 32' 

Lifetime MCI， % 17.0:t0.l0 13.3:t0.17Y
 18 . 2 :t 0 . 16'Y 19.7:t0.23' 

WCI，% 45.0:t 0.16 43.4:t0.27' 45.3土0.24
Y 46.0:t0.36

x 

FMCI : First-mating-to-conception interval at parity 0， lifetime WMI : Weaning-to-first-mating interval in 

lifetime， lifetime MCI : Sow first-mating-to-conception interval in lifetime， WCI : W，巴aning-to-cu11ing

interval 

x-'Values within a row without a common superscript are different (z<y<人P<0.05)ー

1 Number of sows on a11 farm， high-performing farms， intermediate-performing farms， and low-performing 

farms were 39，114，13，096，17，705， and 8，313， respectively. 

2 The three farm groups were categorized on the basis of the upper and lower 25th percentiles of pigs 

weaned per mated female per year， averaged over five years: high-performing fanns (~23.6 pigs ; High)， 

intermediate-performing farms (20.2 to 23.5 pigs ; Intermediate)， and low-performing farms (<20.2 

pigs; Low). 

considered that wi11 improve efficiency of gilt mating. Suitable 

management practices to increase the farrowing percentage for 

gilts ar巴todetect estrus accurately by using a matured boar
6
)ヲand

to perform multiple matings during an estrus period16、18)

The present study did not include entry-to-mating interval of 

gilts as an NPD component because gilt age at herd entry varies 

between farms due to different isolation and acclimation practices 

in order to minimize exposure to speci負cdiseases
2
). However， a 

prolonged age at first mating would decrease lifetime profitabili-

11) ty"i. 

In conclusion， in order to improve farm reproductive efficiency 

it is important to decrease the duration of each NPD component 

in herd life. In addition， the weaning to cu11ing interval is the 

largest of the four NPD componentsラsocontro11ing this is espe-

cially critical to reduce NPD 

As an observational study， the limitation ofthe present study is 

that nutrition， environment， genotype， herd health and an occur-

rence of infectious diseases were not taken into account in the 

analyses. Even with such limitations， this study provides swine 

producers and v巴terinarianswith valuable information on the 

measurements of four components of lifetime NPD of sows to use 

in th出 practicesand production. 
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原著

高・中・低生産性農場における四つに細分化した母豚の

生涯非生産日数と生涯繁殖成績との関連性

佐々木羊介1.2..竹村洋祐1・槻瀬雄三I

1〒214-8571 神奈川県川崎市多摩区東三田 1-1-1，明治大学農学部

2日本学術振興会特別研究員

要旨

本研究の目的は，四つに細分化した母豚の生涯非生産日

数 (NPD) とその日数割合を農場生産性グループ問で比較

することとした。本研究では， 101農場における 44，720頭

の雌豚における生涯記録を用いた。生涯NPDは，出生後

初交配から受胎までの日数 (FMCI)，生涯における離乳後

初回交配日数 (WMI)，生涯における初回交配から受胎ま

での日数 (MCI)，淘汰産次における離乳から淘汰までの

日数 (wcI)の四つに細分化した。農場は，年間種付け雌

豚当たり離乳子豚数の上位と下位 25%で¥高生産性農場，

中生産性農場および低生産性農場に分類した。生涯NPD

の平均(:tSEM)は87.4:t0.31日であった。 FMCI，生涯

WMI，生涯 MCIおよびWCIの平均日数は，それぞれ5.8
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:t 0.10日， 27.4:t0.11日， 14.9土0.16日および39.3:t0.23 

日であり，日数割合はそれぞれ6.6%，3l.4%， 17.0%およ

び45.0%であった。農場生産性グループ間で生涯生存日

数に差は見られなかったが，高生産性農場は生涯NPDお

よび細分化した四つの NPDが低生産性農場よりも短かっ

た (P<0.05)。高生産性農場では，低生産性農場よりも

FMCI，生涯MCIおよびWCIの日数割合がl.9%から 5.4%

低かった (P<0.05)。母豚の生涯繁殖効率を改善するため

に，各々のNPDの日数を減らすことが重要である。また，

WCIは生涯NPDの中で最も大きな割合を占めているため，

この日数をコントロールすることは重要である。

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

