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TOTAL BORN ALIVE: 11.8 PIGS
活产仔数：11.8头
SOW MORTALITY: 8%
母猪死亡率：8%
OPPORTUNITY FOR MORE PIGS 
AND PORK PER SOW
每头母猪都有机会获得更多的仔猪和
猪肉
#1 GOAL – IMPROVE 
REPRODUCTIVE PERFORMANCE
第一个目标-提高繁殖性能
NRC PUBLISHES CURRENT 
EDITION
NRC发布当前版本

Looking back - 2012 回顾2012   

2014 Photo. USDA Celebrates 150th Anniversary. https://www.ars.usda.gov/oc/images/photos/mar14/k9441-1/
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IS THERE A RELATIONSHIP BETWEEN 
LITTER SIZE OR WEIGHT AND SOW 

MORTALITY? 
产仔数或体重与母猪死亡率之间有关系吗？

Simple regression of TBA 
and sow mortality
TBA与母猪死亡率的简单回归

R2=0.97
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1-FEEDING STRATEGIES FOR THE 
SOW TODAY AND THE FUTURE
1-今天和未来的饲喂策略
2-REPRODUCTION IS STILL THE 
FOCUS BUT…
2-繁殖仍然是人们关注的焦点。
3-FEEDING FOR SOW HEALTH IS 
NOW IMPORTANT - BEYOND 
REPRODUCTION
3-除了繁殖之外，喂养母猪健康现在
很重要
4-PRECISION FEEDING IS A 
NECESSARY ADVANCEMENT FOR 
THE PROLIFIC SOW
4-精准饲喂是高产母猪的必要进步

Goals of this Presentation
本报告的目标   
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“Smart” feeding needs to 
consider the changing demands 
of the system to increase 
conversion efficiencies
“智能”喂养需要考虑系统不断变
化的需求，以提高转换效率

Precision feeding capabilities are 
a solution to changes 
精确的饲喂能力是对变化的一个解
决方案

Genetic 遗传的

Genomic selection 基因组选择

Management 经营

Labor 劳力

Training/Systems 培训/系统

Physical 物理的

Pigs, not sows e.g. teat #
猪，而不是母猪，比如乳头#

Nutrition营养

Season 季节

Lower farrow rates 低分娩率

Health 健康

Multi-site production 
多位点生产  

PRRS
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SUCCESSFUL FEEDING STRATEGIES 
成功的饲喂策略
▪ Stages of Breeding and Gestation 
繁殖和妊娠的各个阶段

• Gilts: key dates 后备母猪：关键日期

• Parity I sows     一胎母猪

• Body Condition 体状

▪ Transition: Pre-farrowing 过渡期：
分娩前

▪ Farrowing 分娩

▪ Lactation 泌乳期

▪ Durability – keeping sows in the 
herd

▪ 耐久性—将母猪留在群中

▪ Efficiency 效率

克诺尔母猪卡尺
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THE SOW AND LITTER ARE CHANGING…
母猪和窝都在变化。
SINCE 2012  自2012年起

▪Define changing needs:定义不断变化的需求：
• Reproduction (22% higher) 繁殖（高出22%）

q Pregnancy 怀孕

• Milk production (18%) 母乳产量（18%）

• Growth 生长
q Lean: (5-7%)  瘦肉率：（5-7%）

• Maintenance 维持
q Lean tissue: 5-7% greater 瘦组织：增加5-7%

▪ Yet, feeding rates are most commonly unchanged from 2012 in 
gestation.

▪ 然而，妊娠期的饲喂率通常与2012年相比没有变化。国
际
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SUCCESSFUL FEEDING STRATEGIES 
成功的饲喂策略

▪ Stages of Breeding and Gestation 繁殖和妊娠的各个阶段

• Gilts: key dates 后备母猪：关键日期

• Parity I sows     一胎母猪

• Body Condition 身体状况

▪ Transition: Pre-farrowing 过渡期：分娩前

▪ Farrowing 分娩

▪ Lactation  泌乳期

▪ Assess durability 评估耐久性

• Health    健康

• Nutrition 营养
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GOALS IN FEEDING DEVELOPING GILTS
喂养发展中的母猪的目标  
Puberty starts early: Use selection pressure even at birth and 
weaning 青春期开始得早：即使在出生和断奶时也要施加选择压力

• Adequate birth weight and colostrum intake for >6.0 kgweaning weight
• 足够的出生体重和初乳摄入量，断奶体重>6.0 kg
• Selection pressure on soundness – adapt feeding 稳固性的选择压力——适应喂养

• 对可靠性的选择压力-适应喂养 Growth: target body weight and lean mass 
生长：目标体重和瘦肉率

• 135-160 kg 
• Second estrus 第二次发情

• >14 mm backfatPregnancy: account for both gilt and fetal demands 
怀孕：同时考虑到后备母猪和胎儿的需求

• Focus on amino acids in late pregnancy 重点关注妊娠后期的氨基酸

Transition: frequency of feeding is important 过渡：饲喂的频次很重要

Feed/Energy Intake: target body condition
供给/能量摄入：目标体状 国
际
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GOALS IN FEEDING PARITY I SOWS
饲喂一胎母猪的目标

Feeding higher rate until 5 days after breeding 饲养率更高，直到繁殖后5天

Target body condition:目标体状：

Pregnancy: account for both gilt and fetal demands 怀孕：同时考虑到后备母猪和胎儿的
需求

•Focus on amino acids in late pregnancy重点关注妊娠后期的氨基酸

Transition: feed lactation diet 过渡：饲喂哺乳料

•Amino acid supply is most important 氨基酸的供应是最重要的

•Frequency is important for glucose and insulin sensitivity 频次对葡萄糖和胰岛素的敏感性很重要

Consider PI specific diet 考虑一胎母猪特定饲料 

Maximize feed intake in lactation 最大限度地提高哺乳期的采食量 
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PRECISION FEEDING: FEED ACCORDING TO NEEDS
精准喂养：根据需要供给
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q.

Fetuses, No. in Late Gestation

Feeding Sows in Late Gestation for Fetal Demand

Gestation diet, 12% CP Lactation Diet, 17% CP Blended diet, 14.5% CP

在妊娠后期饲喂母猪以满足胎儿的需求
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FEED AND MANAGE BODY 
CONDITION THROUGHOUT 
THE LIFE OF THE SOW 
母猪一生的饲养和管理体状

▪ Keep sows in ideal condition 

▪ 保持母猪处于理想状态

• Thin and Fat Sows reduce profitability
• 瘦母猪和肥母猪会降低盈利能力

• Fewer, lighter pigs weaned
• 较少、较轻的猪断奶

• Loss of body weight in sows 母猪体重下降

▪ Assess body condition using objective measure 
and/or caliper 

▪ 使用客观的测量方法和/或卡尺来评估体状

▪ Adjust feeding rate at d30, d60 and d90 

▪ 在第30、60和90天调整饲喂速率

▪ Consider use of the old-fashioned scale to 
validate caliper targets

▪ 考虑使用老式的磅秤来验证卡尺目标
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CONVERTING PIGS BORN TO FULL MARKET VALUE SALES 
STARTS WITH THE SOW 
将出生的猪转化为全部市场价值，销售从母猪开始

• Estimated direct cost of mortality to the industry is high: $2.8 bil* 
• 据估计，该行业的直接死亡成本很高：28亿美元*

• Sow mortality (15%)                    母猪死亡率（15%）

• Pre-weaning (16%)                      断奶前（16%）

• Wean to finish mortality (6-8%)  断奶到育成死亡率（6-8%）

▪ Conversion estimate: Only 40% of gains in total liveborn are full-value sales 

▪ 转换估计：总活仔收益中只有40%是全价值销售

• Indirect losses of sow mortality may be higher 
• 母猪死亡率的间接损失可能更高

• Loss of productivity: parity structure, growth, direct and indirect cost of disposal, and 
replacement

• 生产力损失：胎次结构、生长、处置的直接和间接成本和替换

• Loss of sows affects pig mortality rate, treatments, and full-value pigs
• 母猪的损失会影响猪的死亡率、处理方法和全价值猪

• Sow well-being, husbandry efforts, and labor and morale
• 母猪的幸福，畜牧业的努力，劳力和士气

(*estimated from Schull, 2020)
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Today:今天
Highly-prolific 
高产
CAUTIONs: 
警告：

Sow mortality = 16%
母猪死亡率= 16%
Prolapses, ascites脱垂、
腹水
Sudden death猝死

Lameness 跛行

Unknown causes >40%

未知原因导致>40%

Genetic

Prolificacy
Management 

Pens
Care

Physical 
Infrastructure

-Anatomy
-Systems

Nutritional 
EFA’s

Targets?

Season
Summer 
mortality

Health
PRRS

Inflammation

遗传

健康
PRRS
炎症

季节
夏天死亡率

营养
必须脂肪酸 目标？

管理
猪栏
护理

物理的
基础设施

解剖
系统

多产
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TRENDS IN SOW MORTALITY 母猪死亡率趋势

Eckberg et al., 
2021
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TRENDS IN SOW MORTALITY IN DENMARK 
丹麦母猪死亡率趋势

 Sow mortality rates are rising in Denmark – reflecting the global trend

(Source:  Sorensen, 2022; modified from Jensen, 2021). https://www.pig333.com/articles/what-role-does-feed-play-in-the-
longevity-of-breeding-sows_18890/
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MORE PIGS:
更多猪：
MORTALITY 
RISK 
PROFILES 
FOR SOWS
母猪死亡率风险
简介
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CAUSES OF SOW MORTALITY 
IN THE U.S.

美国母猪死亡的原因

Ross et al., 2019. NPB report. 

阴道/子宫脱垂

直肠/肛门脱垂

直肠和阴道/子宫脱垂

分娩困难/滞留猪只

疾病

肠道（溃疡）并发症

跛行/受伤/倒下

未知/其他
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CAUSES OF SOW MORTALITY AND POST-MORTEM 
FINDINGS IN 10 FARMS IN DENMARK 
丹麦10个农场的母猪死亡原因和剖检结果

▪ 53 sows necropsied in farrowing in Denmark
▪ 丹麦53头母猪在分娩过程中死亡

• 17 pigs born alive, 33 pigs per sow per year 
• 17头活产猪，每头母猪每年33头

▪ Peripartum period (0-5 d) mortality 24% 
▪ 围产期(0-5天）死亡率为24%

• Liver lobe torsions - 42%肝叶扭转- 42%
• Endotoxemia due to retained pigs – 13%
• 由残留的猪引起的内毒素血症-13%
• Cardiovascular collapse – 8% 心血管衰竭-8%
• Intestinal torsions – 8% 肠道扭转-8%

(KONGSTEDT ET AL., 2021)
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CAUSES OF SOW MORTALITY AND RISK FACTORS 
TO POST-MORTEM FINDINGS 
母猪死亡的原因和剖检结果的危险因素

▪ 123 post-mortem sows in Brazil – 100 spontaneous deaths, 23 euthanized

▪ 巴西123头死后母猪——100头自然死亡，23头实施安乐死

▪ Mortality highest in peripartum period 围产期的死亡率最高

• Significantly associated with heart failures, genital disorders, urinary disorders, 
and prolapses 与心力衰竭、生殖器疾病、泌尿系统疾病和脱垂显著相关

• Manual obstetric interventions led to 9% of sow deaths 人工分娩干预导致9%的母
猪死亡

▪ High BCS associated with heart failure 高BCS与心力衰竭相关

▪ Low BCS associated with locomotor disorders 低BCS与运动障碍相关

▪ Gastric ulcers in 24% 24%的胃溃疡

▪ Multifactorial – >60% had post-mortem findings with 2 or more system 
pathologies

▪ 多因素->60%的剖检发现有2种或2种以上的系统病理

(MONTEIRO ET AL., 2022)
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IDENTIFICATION 
OF THE GENETIC 
BASIS OF SOW 
PELVIC ORGAN 
PROLAPSE
母猪盆腔器官脱垂
的遗传基础鉴定
CONFIRMED A 
GENETIC ROLE
证实了遗传作用
MODERATELY 
HERITABLE
适度可遗传

 

Prolapse rate increasing 
since 2014
自2014年以来脱垂率不断上升

Bhatia, V., T. Stevens, M. Derks, J. Dunkelberger, E. Knol, J. 
Ross, and J. Dekkers. Poster. Iowa Pork Congress. 2023.
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% MORTALITY POST SERVICE AS % OF TOTAL MORTALITY
配种后死亡率占总死亡率的百分比

Yeske, 2023

22
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RISK FACTORS FOR PRIMARY PELVIC ORGAN 
PROLAPSE AND PROLAPSE RECURRENCE: AN 
UPDATED SYSTEMATIC REVIEW AND META-
ANALYSIS 
原发性盆腔器官脱垂和脱垂复发的危险因素：最新系统综
述和荟萃分析

IN WOMEN 女性中

▪ Birthweight （出生体重）: OR, 
1.04

▪ Age（年龄）: OR, 1.34

▪ Body mass index（体质指数

▪ ）: OR, 1.75

▪ Levator ani muscle defect （肛门
提肌缺损）: OR, 3.99

▪ Schulten et al. Am J Obstet Gynecol. 
2022 Aug;227(2):192-208

IN SOWS 母猪中

• Is the trend for an increase 
in litter weight at birth a 
risk factor to sow mortality?

• 出生时窝重增加的趋势是
母猪死亡的风险因素吗？
Has body infrastructure in 
the sow kept pace with 
the physiological and 
metabolic demands 
driven by more pigs?

• 母猪的身体基础设施是否
跟上了更多猪的生理和代
谢需求？国
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IS LITTER SIZE A 
RISK FACTOR?
窝仔数是风险因素吗？

• How much pressure on 
supporting tissues/change?
支撑组织/变化的压力有多大？

• Pelvic floor muscle strength?
盆底肌肉力量？

• Ligament strength?
• 韧带力量？

• Don’t forget normal 
distribution 

• 不要忘记正态分布

Has body infrastructure kept pace with demands of 
more pigs? 身体基础设施是否跟上了更多猪的需求？
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RELATION BETWEEN LITTER MASS AND TOTAL 
NUMBER BORN

窝重量与出生总数的关系

Knol et al., 2022
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RISK FACTORS ASSOCIATED WITH SOW 
MORTALITY IN A MIDWEST PRODUCTION SYSTEM
中西部生产系统中与母猪死亡率相关的风险因素

▪ Year 时间
• 2019 – 14.2%
• 2020 – 17.3%
• 2021 – 19.4%

▪ Factors with a significant impact
▪ 具有重大影响的因素

• Parity 胎次

• Gestation housing    妊娠期栋舍

• PRRS status             PRRS状态

• Feed medication       饲喂药物

• Feed med X PRRS   饲喂针对PRRS的药物

• PRRS X M. hyo         PRRS和支原体

Paiva et al., 2022 IPVS
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POSSIBLE RISKS LEADING TO HIGHER SOW 
MORTALITY – LOWER DURABILITY

可能导致母猪死亡率升高的风险——耐久性降低

Physical limits

物理限制

Body condition 
score

体况打分

Disease疾病

Fetal/ Placental 
weight
胎儿/胎盘重量

Nutrition

营养

Unprecedented gains in prolificacy 空前的多产
=
Unprecedented learning curve
前所未有的学习曲线 国
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SEASONAL STRESS IS RELATED TO HIGHER 
MORTALITY IN COMMERCIAL FARMS 
季节性压力与商业农场较高的死亡率有关

▪ Sow mortality peaks in the summer months 

▪ 母猪死亡率在夏季达到高峰

Kikuti et al., 2022 国
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Ross, J.W., 2019. Identification of putative factors contributing to pelvic organ 
prolapse in sows. Final Report, National Pork Board.

HIGH RISK POP SOWS ARE NOT WELL 
高危盆腔器官脱垂母猪身体不好
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HIGH RISK POP SOWS ARE NOT WELL
高危盆腔器官脱垂母猪身体不好

Ross, J.W., 2019. Identification of putative factors contributing to pelvic organ 
prolapse in sows. Final Report, National Pork Board.
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▪ Eliminate times of negative essential nutrient balances – particularly amino acids

▪ 消除必需营养素（尤其是氨基酸）负平衡的时间

▪ Manage to minimize body weight loss and catabolism

▪ 尽量减少体重减轻和分解代谢

▪ Maximize feed intake in lactation

▪ 最大限度地提高哺乳期的采食量

▪ Feed restriction increases sow body weight loss 饲料限制增加母猪体重减轻

▪ Consider parity structure in feeding programs

▪ 在喂养计划中考虑胎次结构

▪ Supplement with essential fatty acids for reproductive performance

▪ 补充必需脂肪酸，提高繁殖性能

FEED AND MANAGE BODY CONDITION THROUGHOUT 
THE LIFE OF THE SOW - LACTATION
母猪一生的喂养和体况管理-哺乳

(Rosero et al., 2018)
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▪ Pregnancy: account for demands 怀孕：需要考虑的问题
• Focus on amino acids in late pregnancy in thin sows 重点关注瘦母猪妊娠后
期的氨基酸含量

▪ Transition: restrict feed lactation diet if possible 过渡：尽可能限
制饲料-哺乳期饮食
• Amino acid supply is most important 氨基酸的供应是最重要的
• Frequency is important for glucose and insulin sensitivity
• 频次对葡萄糖和胰岛素敏感性很重要

▪ Consider seasonal and PI specific diet changes
▪ 考虑季节性和胎次特定的日粮变化

▪ Maximize feed intake in lactation 
▪ 最大限度地提高哺乳期的采食量

FEED AND MANAGE BODY CONDITION 
THROUGHOUT THE LIFE OF THE SOW 
母猪一生的饲养和体况管理
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