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A RECENTLY published paper from 
Zeng et al. (2019) at the University 
of Minnesota adds novel insights 

into the impact birth weight and early 
growth rate have on pigs’ lifetime per-
formance.

As has been documented before, 
lower birth weights incur higher pre-
weaning mortality (PWM) and inferior 
wean-to-fi nish performance compared 
to pigs with heavier birth weights. What 
remained to be elucidated was the fact 
that some low-birth weight pigs can 
also exhibit compensatory growth and 
achieve similar fi nishing weights (within 
the same given days) as their counter-
parts. This article addresses these is-
sues and quantifi es the impact of birth 
weight within commercial systems.

To investigate the effects of birth 
weight and early growth rates on the 
fi nishing performance of pigs, Zeng et 
al. analyzed data from 536 litters, for a 
total of 7,654 pigs weighed individually 
at birth. Piglets received creep feed and 
were weaned at an average age of 26 
days. During the nursery period, 4,805 
pigs were kept in a nursery barn until 
they reached approximately 25 kg of 
bodyweight. The grow/fi nish phase in-
cluded a subset of 1,417 animals from 25 
kg to 120 kg of bodyweight.

During the suckling period, the aver-
age daily gain (ADG) of piglets was calcu-
lated to be 225 g per day, which then was 
divided into a slow (ADG < 225 g per day) 
or fast (ADG > 225 g per day) growth rate 
category. In the nursery phase, ADG was 
424 g per day, and animals were also cat-
egorized as slow growing (ADG < 424 g 
per day) or fast growing (ADG > 424 g per 
day).

Average PWM was 12.9% and, as ex-
pected, was higher for pigs weighing less 
than 1 kg at birth, as those accounted for 
54.1% of total mortality (Figure 1), fol-
lowed by PWM of 24.2% for pigs weigh-
ing between 1.0 kg and 1.3 kg at birth.

A segmented regression analysis (Fig-
ure 2) shows that pigs born at a body-
weight of less than 0.99 kg were at a high-
er risk of mortality than pigs weighing 1 
kg or more at birth.

As demonstrated in Figure 3, lighter 
pigs at birth have lower fi nishing weights 
than heavier pigs at birth. Slow-growing 
pigs perform worse up until 2 kg of birth 
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weight, at which point the authors sug-
gest that these are still able to catch up 
by means of compensatory growth post-
weaning, while low-birth weight pigs that 
also underperform during that period 
may not. This demonstrates that a heavy 
pig at birth may still fall out for a shorter 
period during suckling, and it is not as 
acutely penalized for poor performance 
as a light-birth weight pig is.

As expected, during the nursery 

phase, heavier-birth weight piglets and 
pigs that were categorized as fast grow-
ing had higher weaning weights and im-
proved performance overall (Figure 4). 
Fast-growing pigs in the nursery took 
fewer days to achieve nursery and fi n-
ishing weights than slow-growing pigs 
(in a linear fashion) as their birth weight 
increased. Slow-growing pigs during 
the nursery period had lighter fi nishing 
weights compared to fast growers, and 
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1. Preweaning mortality distribution

Source: Zeng et al., 2019.

2. Regression analysis for preweaning mortality

Source: Zeng et al., 2019.
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that was independent of birth weight.
Similar to other research, this study 

found that a 1 kg increase in birth weight 
led to an increase of 1.5-1.9 kg in wean-
ing weight, an increase of 6.6-12.5 kg in 
fi nishing weight or decreases of 10.6-17.9 
days in days to slaughter.

These data further validate that the 
nursery period is a critical time when 
management and nutrition should be 
optimal so animals can achieve their full 
potential.

Economic value
Using the data provided by the authors, 
coupled with an example of birth weight 
distribution data from NutriQuest inter-
nal research, we evaluated a scenario 
in which a given technology would im-
prove birth weights by 0.07 lb. (or 32 g). 
We focused on two routes by which val-
ue is created to model the birth weight 
impact: (1) the impact on lifetime perfor-
mance (2) and the impact on PWM.

First, we predicted from the data that 
a 0.07 lb. improvement in birth weight 
would result in a 0.4 lb. heavier pig at 
market. Using current market data (as of 
Sept. 6, 2019) from the NutriQuest “Hog 
Crush” newsletter, we estimated the 
value of this added weight on a per-sow 
basis of around $5.57 per sow per year 
using this formula: (0.4 lb. bodyweight 
heavier at market x 26.4 pigs per sow per 
year x 96% wean/fi nish livability x 75% 
yield x 74 cents/lb. carcass) - (0.4 lb. x 
2.35 feed:gain x 5 cents/lb. feed). How-
ever, after factoring in the costs to pro-
duce the extra weight, the benefi ts may 
not exceed the cost of the technology.

Second, when considering a normal 
distribution of birth weights in a given 
farm, even a small shift in birth weight 
is enough to move pigs out of the high-
risk category (birth weight under 1 kg) 
for PWM. Figure 5 shows birth weight 
distribution (in kilograms) and the shift 
that occurs in the population with the 
technology impact.

By using the birth weight equations 
for PWM provided by the authors (Fig-
ure 4), the shift to a higher birth weight 
improves PWM by approximately 13%, 
as shown in the Table.

If we consider a system weaning 2.2 lit-
ters per sow per year, at 13.5 born alive 
and 12 pigs weaned per litter (10.9% 
PWM), such an improvement in PWM 
could generate 0.22 more pigs weaned 
per sow per year. Using the NutriQuest 
“Hog Crush” fi gures, which estimated 
that weaned pig costs are fi xed at $37.5 
per pig and margin per head at $34 per 
pig, we estimated that a 1,000-head sow 
farm would generate an extra $34,606 
annually ($37.50 free pig + $34 margin = 
$71.50 per pig times 484 pigs), minus the 
cost of technology.

This example demonstrates how even 
a small change in birth weight has a great 
impact on PWM, which results in more 

3. Day 167 adjusted finishing bodyweight affected by suckling growth rate

Note: SGS = piglets with slow suckling growth rate (< 225 g/day). FGS = piglets with
fast suckling growth rate (> 225 g/day).

Source: Zeng et al., 2019.

A
d

ju
st

ed
 f

in
is

h
in

g
 b

o
d

y
w

ei
g

h
t 

(d
ay

 1
6

7
),

 k
g

4. Day 167 adjusted finishing bodyweight affected by nursery growth rate

Note: SGN = pigs with slow nursery growth rate (< 424 g/day). FGN = pigs with
fast nursery growth rate (> 424 g/day).

Source: Zeng et al., 2019.
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5. Birth weight distribution with or without technology

Source: NutriQuest research data obtained from 430 litters.
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pigs weaned and heavier pigs at market, 
making the use of the technology likely 
desirable, even in dire market times.

The Bottom Line
With continuing genetic improvement 
toward more prolifi c sows and im-
provements in embryonic/fetal mor-
tality, piglet birth weight has increas-
ing importance to the profi tability of 
a system. It is fairly well established 
that increasing the number of piglets 
born alive typically will reduce average 
birth weight, meaning more and more 
pigs enter higher mortality risk catego-
ries.

These results clearly support the 
idea that early growth rate is crucial 
to a pig’s lifetime success/perfor-
mance, especially during the nursery 
period. Therefore, improving care and 
nutrition to maximize growth during 
this phase seems to be extremely im-

portant. Technologies that have been 
shown to increase birth weights can 
provide a high return on investment 
via their impact on preweaning livabili-
ty and subsequent performance, allow-
ing producers to remain competitive in 
the market.
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Preweaning mortality (%) for normal and heavier birth 
weight distribution after technology impact

Birth                                            -Pigs in normal population-            -Pigs in pop. after tech. impact-
weight, kg PWM, % Born Weaned Born Weaned
0.4-0.8 50 70 35 45 22
0.8-1.0 23 110 85 95 73
1.0-1.2 9 140 127 130 118
1.2-1.4 8 180 166 220 203
1.4-1.6 6 220 207 180 169
1.6-1.8 4 140 134 160 153
1.8-2.0 3 100 97 120 117
2.0-2.2 1 30 30 40 40
2.2-2.8 0 10 10 10 10
Total — 1,000 891 1,000 905
PWM, % — — 10.9 — 9.5


