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|ntr0ducti0n From birth until the pig is approximately eight weeks of

s the feeding and management technologies for thad€ there are also_many digestive, metabolic, and immuno-
Ayoung pig have improved, many producers havdodgical changes taking place. Fo_r example, th_e enzymes that

begun weaning pigs at younger ages. This practic@'® nee_ded to _break down various dle_tary_lngred|ents are
has provided the opportunity for improvements in the producdeveloping at different rates. As shown in Figure 1, lactase
tivity of the sow herd (increased pigs/sowlyear), provided 4N€ enzyme associated with the digestion of milk carbohy-
means of breaking the cycle of disease transmission from tigates) is high at birth, reaches a peak at two to three weeks
sowto the pigs, and helped to increase the flow of pigs throud} 29, and then declines rapidly. On the other hand, amylase
facilities. Although it is possible to successfully wean pigs afthe €nzyme needed to break down the carbohydrates found in
14 to 21 days of age, it is more challenging to keep thesgereal grains)is quite low at birth and increases with age. This
young, newly weaned pigs healthy and growing than pigt also the pattern for the enzymes involved in the digestion of
weaned at older ages. proteins. Those involved in the breakdown of the simple

Weaning can often be a time associated with a lag jproteins found in milk are high at birth, while those required

performance (referred to as "postweaning lag") that includgd" the digestion of the more complex proteins found in cereal
depressed gain and feed intake with increased disease H&NS and oilseed meals a_lrelow_atblrth and |ncrease_W|th age.
mortality. Unless managed properly, this postweaning |aa"| Ilght of these fa_lcts, t_hemgregﬂents that should be included
will be more magnified in pigs weaned at younger ages. Thid diets for weanling pigs are highly dependent on the age at
publication will address the factors that contribute to théVhich the pigs are weaned.
postweaning lag and some technologies that can help to
alleviate the poor performance often associated with wean-

ing.

Lactase

Understanding the
Newly Weaned Pig :

Weaning is probably the most stressful time in a pig's Iife%
because of the many changes it must undergo. Before wea@-
ing, pigs consume approximately 24 equally spaced meals p
day. These meals come in the form of a highly digestible¥
liquid that contains about 35% fat, 30% protein, and 25%U o
lactose (on a dry matter basis). All pigs are conditioned to .’
eating at the same time and only when the sow tells themto eat. -® Amylase
After weaning, pigs are expected to adjust to a dry diet with a
vastly different composition. They are also expected to tell 1 2 3 4 S 6 7 8
the_mselves_ when, how much, and how often to eat. Als_o, Weeks of age
unlike nursing when there was usually ample space for all pigs
to have their meal together, feeders do not typically provid€igure 1. Digestive enzyme development in the young pig
enough space for simultaneous feeding.

tivity
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Figure 2 shows the immunological changes that are occur- As discussed earlier, the digestive system of the young pig
ring in the young pig. The newborn pig acquires passivés not fully developed at the time of weaning, making the
immunity by absorbing the antibodies present in colostrumchoice of ingredients to meet the nutrient requirements criti-
The levels of these maternally-derived antibodies are highesal. Of particular concern is the appropriate source of protein
on day one post-farrowing and then decline to very low leveldlysine) and carbohydrate.
by the time the pig reaches about three weeks of age. The pig's

own immune system begins developing at approximatelysouI.CeS of Protein

three weeks of age, but is not able to mount an effective active_l_h traditional f orotein for th .
immune response until the pig is four to five weeks of age. € traditiona’ SoUrce ot protein for th€ young nursery pig

This makes the two- to four-week-old pig very susceptible téidré?dt3¢'$ m”_k‘ Th|s 'f not su_rprls;\r/}_pfksmc? r_mlk maI;_eshllJp
disease and pathogenic stressors, e diet of the pig prior to weaning. Milk proteins are highly

Because of the behavioral, biological, and immunologica?“g_eSt'ble_danId h;(;’.? ar; e.txche.”int bzli_ltancet O.f thg _ezsekntlal
changes that are simultaneously occurring at the time minoacids. n addition totts high quality proteins, aried skim

weaning, proper attention to nutrition, management, and thr(I:lllk 'St_ allso_ h'ghl n c(;ilc_|tum,_ ph%sphorus,dandd m;ny O.tIE‘?r
environment is essential for getting the newly weaned pigsSsen il minera’s anc vitarnins. HoOWever, aried Skim mrk 15

started on the right foot. A breakdown in just one of these are very expensive ingredient. Therefore, it is generally fed for

can cause problems in the nursery and the subsequent growfﬁ y one to two weeks 10 _pl'gs t_hat are weaned at three We‘?"s
periods. of"age or less. As the pig's digestive system matures with

increased age, less expensive sources of protein can be fed.
Unlike older pigs, the two- to three-week-old pig cannot
utilize the protein from soybean meal very well. The enzymes
that are needed to break down the complex proteins and
. o’ carbohydrates present in soybean meal are not fully devel-
Passive -~ opedinth ig. Infact, th lex proteins in soyb
; " ped inthe young pig. In fact, the complex proteins in soybean
Immunity »* Active meal (such as glycinin and beta-conglycinin) have been
o Immunity implicated as causing an allergic reaction (transient hypersen-
’ sitivity) in the early weaned pig. This allergic reaction results
. in severe damage to the lining of the intestinal tract, which
0 reduces the digestive and absorptive capacity and increases
0 the susceptibility to enterotoxins. Because of this, diets fed to
pigs weaned between 14 and 21 days of age should contain
. only limited amounts of soybean meal.
ee"” L — There are a number of soybean protein products that have
been processed to remove a major portion of the complex
0 1 2 3 4 5 6 7 8 proteins and carbohydrates and, therefore, have lower anti-
Weeks of age genic (allergic) properties than soybean meal. Examples of
these products include soy flour, soy protein concentrate, and
Figure 2. Development of passive and active immunity in the youngg|ated soy proteins. Data from a relatively recent feeding

Level of immunity

Pig trial with these purified soybean products would indicate that
o . . soy protein concentrate and isolated soy protein have a higher
Nutritional Considerations nutritional value than soybean meal for pigs weaned at three

The primary goal of the feeding program in the nurseryveeks of age (Table 2). However, neither of these processed
should be to provide a palatable, digestible, nutritious diet thgybean products supported pig performance equal to that
is economical and allows for uniform, rapid pig growth.fromfeeding dried skim milk, especially during the first week
Depending on the weaning age of the pig, meeting this go&pllowing weaning.
may require feeding two or three diets during the nursery One of the most exciting ingredients to become available to
phase. Suggested allowances of key nutrients for differedf€ swine industry in recent years is spray-dried plasma

from slaughter facilities and is quite high in protein (approxi-

Table 1. Suggested nutrient allowances for nursery (weanling) Mmately 78%) and lysine (approximately 6.9%). Numerous

pigs. studies have been conducted in recent years comparing the
Weight of pig feeding value of spray-dried plasma protein to dried skim
<15 Ib. 15-25 Ib. 2550 Ib. milk. A consistent observation in most all of these experi-
Energy, kcal ME/Ib. - 1,450 1.450 1.450 ment_s is an increase in daily gai_n and feed inta_ke Wit_h plas_ma
Protein, % 20-22 18-20 18 protein. A summary of 11 experiments comparing dried skim
Lysine, % 1.50-1.60 1.35-1.45 1.25-1.35 milk and spray-dried plasma protein is shown in Table 3.
Calcium, % 0.90 0.90 0.80 Averaged across these studies, replacing dried skim milk with
Phosphorus, % 0.80 0.80 0.70 spray-dried plasma protein improved daily gain by 41% and




Table 2. The effects of including dried skim milk, soybean meal, extruded soy flour, soy protein concentrate, and isolated soy protein
in starter diets on weanling pig performancé®

Dried skim Soybean Extruded Soy Soy Protein Isolated Soy
Milk Meal © Flour¢ Concentrate Protein®

Day 0 to 7 postweaning

Daily gain, Ib. 0.55 0.47 0.43 0.49 0.54

Daily feed, Ib. 0.44 0.48 0.39 0.49 0.45

Feed/gain 0.80 1.02 0.90 1.00 0.84
Day 0 to 14 postweaning

Daily gain, Ib. 0.60 0.50 0.50 0.56 0.56

Daily feed, Ib. 0.60 0.62 0.58 0.63 0.63

Feed/gain 1.01 1.25 1.15 1.14 1.12

#Data from 128 pigs with a starting age and weight of 21 days and 11.7 Ib., respectively [J. Anim. Sci. 69 (Suppl. 1):104; 1991].
bAll diets were formulated to contain 1.50% lysine and contained 20% dried whey and similar levels of lactose.
¢Soybean products were substituted for dried skim milk on an equal lysine basis.

daily feed intake by 35%, and increased feed/gain slightihigher levels of lactose, and those weaned at 21 days or greater
(5%). The results of these studies clearly demonstrate thatould need the lower levels of lactose.
spray-dried plasma protein is superior to dried skim milk as a A high quality, edible-grade, dried whey is the most com-
protein source for pigs weaned at an early age. mon source of lactose. Dried whey is a by-product of the
However, much like dried skim milk, spray-dried plasmacheese industry that is produced by drying (spray-drying or
protein is an expensive feed ingredient. Thus, it is reconroller-drying) the liquid whey that remains after the cheese
mended that pigs weaned at 21 days of age or less be fed a digtds have been removed. The dried product contains about
containing plasma proteins for a period of only 7 to 10 day30% lactose as well as some high quality protein (approxi-
immediately after weaning. The pig's digestive system wilmately 12%). The quality and nutritional value of dried wheys
have then developed to the point that a cheaper protein souisevariable, being primarily influenced by the temperature
can be fed. Unfortunately, many producers are often sosed in the drying process. The best indicator of dried whey
impressed with the performance of pigs consuming a diejuality is its color. Whey that has been properly dried will
containing plasma protein that they continue feeding it for &ave a light creamy to slightly yellow color. Whey that has
longer period of time. However, this practice should bebeen overheated inthe drying process will have dark particles
avoided as it unnecessarily increases the total feed cost amd,an overall brown appearance. When overheated, a chemi-
ultimately, the cost of production. cal reaction occurs (Maillard or browning reaction) that binds
the lysine and lactose, making both of these components less
digestible. Because of this, dark-colored wheys should not be
Sltoil;\r/-vceﬁgccoeitg?gggigt)s/ ?ol;angsvly weaned pigs shouijJ sed in nursery diets.
. Research has shown that a high quality whey permeate

contain h'gh Ieve_ls_ pf lactose. D_ependlng on the_age ofthe p 0% lactose) or straight lactose (100% lactose) can be used
at weaning, the initial nursery diet should contain from 15 t o replace a portion of the dried whev in the diet. These
25% lactose. Pigs weaned at 14 days or less would need the P P y '

Table 3. A summary of recent experiments comparing spray-dried plasma proteins to dried skim milk as a protein source for pigs
weaned at a young age

%Improvement in Performance for Pigs
Fed Spray-Dried Plasma Proteins Compared
to Dried Skim Milk

Weaning Weaning Daily Daily Feed/
Age, days Wt., Ib. Gain Feed Gain Reference
Not given 15.2 50.0 54.0 29.3 J. Anim. Sci. 68 (Suppl. 1):374 (1990)
21 13.0 42.0 37.2 -2.4 J. Anim. Sci. 69 (Suppl. 1):103 (1991)
21 11.4 15.2 27.9 10.9 J. Anim. Sci. 69 (Suppl. 1):372 (1991)
24 Not given 28.6 24.2 1.2 J. Anim. Sci. 69 (Suppl. 1):362 (1991)
Not given 15.7 81.9 34.2 59.5 J. Anim. Sci. 69 (Suppl. 1):103 (1991)
25 134 78.1 41.3 -30.6 J. Anim. Sci. 70 (Suppl. 1):60 (1992)
Not given 8.4 14.9 22.0 7.6 J. Anim. Sci. 70 (Suppl. 1):231 (1992)
21 14.1 55.8 46.6 -6.3 J. Anim. Sci. 71 (Suppl. 1):57 (1993)
11 7.5 11.8 13.7 -2.2 J. Anim. Sci. 72 (Suppl. 2):69 (1994)
18 115 325 44.6 -7.6 J. Anim. Sci. 72 (Suppl. 2):69 (1994)
30 16.1 45.0 43.8 0 J. Anim. Sci. 72 (Suppl. 1):165 (1994)
Averages 41.4 35.4 5.4

aDiets containing either spray-dried plasma protein or dried skim milk were fed for 14 days in all trials.



alternative sources of lactose are usually cheaper than edibludies have shown that including a combination of copper
grade, dried whey. sulfate and antibiotics in starter feeds stimulates growth to a
One controversy concerning carbohydrates has been whetlggeater degree than when either copper or antibiotics are
corn should be used as the primary grain source in nurseagded individually (Table 6). Copper levels of 500 ppm do not
diets. Some nutritionists recommend further-processed oatimulate growth and can be toxic if fed for a long period of
products (oat groats, oat flour), rather than corn, as the graiime. Therefore, the inclusion rate of copper sulfate in diets for
source of choice. However, research would indicate there ameeanling pigs should not exceed 2 Ib./ton.
no differences in pig performance when comparing corn and Zinc (in the form of zinc oxide) is another mineral that has
oat products. Also, further-processed oat products are ofterceived attention as a growth stimulant for weanling pigs.
two to three times more expensive than corn. Therefore, it Some research has suggested that adding 7.5 Ib. of zinc oxide/
recommended that corn be used as the main grain sourcetan (provides 3,000 ppm of zinc) to starter diets stimulates

diets for weanling pigs. growth in a manner similar to copper. However, other studies
have shown no improvements in weanling pig performance
Sources of Fat when zinc was added to the diet.

. Inthe pa_st, itwas recommen_ded that_diets for r?eWIy Weane]dcxble 5. Effect of copper sulfate on the performance of weanling
pigs contain 8 to 10% of a high quality fat to increase thgigs from 15 to 31 Ib?

energy density of the diet and improve fat utilization by the

. L . Copper, ppm Improvement
pig. However, research would indicate the young pig has only 0 250 (%)
a limited ability to utilize fat. In fact, rather than being needeLi'Dail an b 051 0.62 24.0
for use by the young pig, fat is primarily needed to aid ir]:ee)(;/gain’ ' 204 1.86 97

p‘."”e“”g dle_t§ that_ contain large _amounts of milk I:’rOdUCtSaData from 12 experiments involving 462 pigs [Proc. Distillers Feed
Diets containing high levels of milk products are extremelyres conf. (1981)].

difficult to pellet and may even lodge in the pellet mill. If fat

is not added to these diets, the friction in the pellet die mayable 6. Effects of single and combined additions of antibiotics
become too great, resulting in scorching of the diet, thuand copper on the performance of weanling pigs from 15 to 40

lowering the lysine availability and milk product quality. 'b-*

Usually, fat levels of 5 to 6% are adequate for lubricating théntibiotics: - + - +
pellet die. Copper sulfate’: - - + +
When fatis included in the diet for weanling pigs, only highDaily gain, Ib. 0.57  0.66 0.68 0.75

quality fat sources such as choice white grease, soybean dpily feed intake, Ib. 119 1.28 1.30  1.40

. . . Féed/gain 2.10 1.95 1.91 1.84
or corn oil should be used. Lower quality fats like tallow,a _ - _ : )
restaurant greases, and yellow grease should not be used.Summary of 14 experiments involving 1,700 pigs conducted at six
experiment stations [taken from Swine Nutrition (1991)].

bAdded at 2 Ib./ton (provided 250 ppm copper).

Growth Promoting Agents
Growth promoting levels of antibiotics should be includedFeeding Strategy

in diets_ fed to weanling pigs. A_ntibio_tics help to_provide A phased-feeding strategy in the nursery is needed to
protection for the young pig against disease-causing orgagyadually convert the young pig from a high fat, high lactose,
isms during the time when passive and active immunity argq,id milk diet prior to weaning to a low fat, low lactose, high
low (Figure 2). Table 4 shows the relative response of start@h jyohydrate, dry diet comprised of cereal grains and soybean
pigs to the inclusion of antibiotics in the diet. meal. Because of the changes occurring to the pig's digestive
system, the number of diets that are needed to make this
transition while maximizing performance of nursery pigs will
depend on the age at which the pigs are weaned. If pigs are

Table 4. Effect of antibiotics on the performance of starter pigs
from 16 to 55 Ib?

Antibiotics. ] . Imprg%()ement weaned at 14 days of age or less, three diets will probably need
Daily gain : b 0.86 D59 Yy to be fed to minimize the postweaning lag. Pigs weaned at 21
Feed/gain’ 228 213 6.9 g_a);s (r)1f age or older may perform satisfactorily with only two

, . : , iet changes.
3Data from 1,194 experiments involving 32,555 pigs [The Hays -, . .
Report (1977) and J. Anim. Sci. 62(Suppl. 3):6 (1986)]. Table 7 shows the compositional characteristics of diets for

a three-phase feeding program. The primary objectives of the

Copper, in the form of copper sulfate, has been shown to aftial diet (Diet 1) are to match feed ingredients with the pig's
as a growth promotant when added at high dietary levels. _glgestlve capabilities and to entice the pigs to begin consum-
level of 125 to 250 ppm of copper (1 to 2 Ib. of copper sulfateind dry feed. Because of its complexity, it may be more
ton) improves growth rate and feed efficiency much like theractical to purchase the |n|t|_al diet as a complete feed. The
inclusion of antibiotics (Table 5). Interestingly, other inor- €OSt of this complex starter diet can be from $750 to $1,000/
ganic forms of copper (i.e., copper oxide and copper sulfiddP™: which makes it very important to feed it no longer than is
do not improve growth like copper sulfate. Also, numeroud'€@ded (7 to 10 days, or 5 to 10 Ib. of feed/pig). Once the pigs



Table 7. Composition of diets for weanling pigs of different weights

Diet 1 Diet 2 Diet 3

(<151b.) (15-25 Ib.) (25-50 Ib.)

Corn based Corn and soybean meal based Corn and soybean meal based
6-8 % spray-dried plasma protein 10-15% edible-grade dried whey (no specialty ingredients added)
20-25% edible-grade, dried whey 0-5% select menhaden fish meal

10% soybean meal 0-3% added fat

5-6% added fat
3-5% select menhaden fish meal

Diet should be pelleted and contain Diet can be pelleted or fed in meal Diet can be fed in meal form and

1.50-1.60% lysine, 0.42% form and should contain 1.35-1.45% should contain 1.25-1.35% lysine,

methionine, 0.90% calcium, 0.80% lysine, 0.37% methionine, 0.90% 0.35% methionine, 0.80% calcium,

phosphorus, and 1,450 kcal ME/Ib. calcium, 0.80% phosphorus, and 0.70% phosphorus, and 1,450 kcal
1,450 kcal ME/Ib. ME/Ib.

have begun eating an appreciable amount of feed, the goal isSocial interaction among pigs while they eat is another key
to lower diet cost as quickly as possible while maintainingelement in stimulating pigs to consume feed. Pigs need to be
optimal pig performance. able to see each other during feeding. Feeders with solid
Compared to feeding a simple diet (corn-soybean meadartitions prevent this interaction and are not recommended
based) to nursery pigs, a phased-feeding strategy using mdoe use in the nursery. A feeder with a non-solid partition
complex starter diets will typically increase the weights ofallows for proper social interaction and encourages maximum
pigs exiting the nursery from 2 to 4 Ib. To offset the increasetked intake.
cost of the complex diets ($1.00 to $1.50 higher cost/pig for The form of the diet can also be an important consideration
the phased-feeding program compared to a traditional corfer the feeding program. When fed in a meal form, diets
soybean meal diet), the heavier weights leaving the nurseogpntaining large amounts of specialty ingredients (dried skim
must have a carryover effect on subsequent performance iimilk, dried whey, spray-dried plasma protein, fish meal) will
the growing-finishing stage. Research would indicate that tend to bridge in the feeder and not feed down as well as a
weight advantage of only 2 Ib. entering the growing-finishingpelleted diet. Providing a pelleted or crumbled diet will also
period will translate into an increase in growth rate of approxikhelp to minimize waste of the expensive nursery diets. While
mately 0.06 Ib./day, and, depending on the overall rate dliets provided in meal form can be used, feed wastage can be
gain, a reduction in the time required to reach market weiglas much as 20% higher compared to pelleted or crumbled
of 5 to 10 days. diets. If pelleted diets are used, a pellet size of no greater than
In intensely managed operations where pigs must be movdd3-in. works best. Larger pellets are difficult for the 14-to 21-
within a certain set time period (regardless of pig weight)day-old pig to chew and break up.
lowering the time required for pigs to reach market weight can
be a tremendous benefit. However, even in operations wit .
more flexible pig flows, the decreased postweaning |agNUT'S€_r En.VIronment
reduced morbidity and mortality rates, and improved postC0n5| erations
nursery performance will usually more than offset the in- Facilities for pigs weaned at a young age pose the greatest
creased cost of the complex diets. Therefore, producers adesign challenge of any swine building. The nursery facility
encouraged to adopt a phased-feeding program for eanhgust provide a clean, warm, dry, draft-free environment to
weaned pigs. minimize the stresses of weaning while promoting high health
and maximum growth. Achieving this goal requires care
. when choosing the materials used for interior walls and
Feedl.ng M.anagement ceilings, temperature and ventilation rates (air quality), type
C0n3|derat|0n3 of flooring, pen size, stocking density, feeder design and
Once a good series of diets is identified, a producer needpace, and waterer numbers and placement.
to apply management techniques that encourage the pigs to
eat. Feeding four to six times per day is essential to he ili
stimulate intake. This also helps in keeping feed as fresh ’ay;VaIIs and Cellmg
possible. Additionally, when pigs are first weaned, they
exhibit feeding behaviors as if they were still nursing the so

Due to the low immune status of pigs at the time of weaning,
roviding a clean, sanitary environment for nursery pigs is
. : ritical. Because of this, the materials used in the construction
For example, all of the pigs will try to get up to the feeder at, .~ . - X
. f interior walls and ceilings should be able to withstand
the same time and eat as a group. Feeder space must be ) . .
o ! frequent washing with a high pressure sprayer. These surfaces
adequate for all the pigs in a pen when they are first weaned. CS . .
: , should also minimize the amount of waste material that is
Using feed boards to supplement feeder space for the first few . S . .
. . . exposed to the pigs. A combination of thin sheets (¥%-in.) of
days following weaning can be effective.

smooth, non-porous, durable materials (plastic, polyethyl-



ene) placed over %-in. plywood works quite well. Care shouldype of Flooring

be taken to ensure that the wall and Ceiling materials are The flooris the Sing|e piece Ofequipmentthatthe p|g comes

properly sealed to moisture. in contact with more than any other. For this reason, the
The walls and ceiling should also be well insulated t&looring material used in the nursery should have the ability to

maintain a uniform temperature within the nursery. Properlyemain clean and dry without daily attention to maintain a

insulated buildings reduce heating costs and the buildup @figh standard of sanitation.

condensation. Insulating to R-19 in the walls and R-24 in the pye to the poor dunging habits of the pig at the time of

ceiling is usually adequate. Vapor barriers should also bgeaning, totally-slotted flooring should be used in the nurs-

installed on the warm side of all insulated walls and Cening%ry pens. F|Ooring material such as woven Wire’ p|astic-

to protect insulation from moisture (wet insulation increasegoated wire, triangular bar, round bar, plastic slats, or metal

heat loss) and reduce building deterioration. slats work well. The largest opening in the flooring material
should be 3/8-in. Solid floors, especially concrete, are not
Temperature and Ventilation recommended in the nursery because they are difficult to keep

The floor-level temperature in the nursery for pigs weane&lean and provide a growing environment for disease-causing

at 14 to 21 days of age should be maintained at 90°F for thq{ganisms. Partially solid floors are also _not r_e<_:ommended

first week post-weaning. The temperature can then be reducg@f newly Weane_d pigs due to the difficulty in training them to

2 to 3°F each week until a minimum temperature of 70 to 75°,§Ieep on the solid area and dung on the slotted area.

is achieved. Wide swings in temperature should be avoided

because they may lead to health problems. A thermometer thten Size and Stocking Density

records the high and low temperature should be installed in The pen size needed is determined by the number of pigs

each nursery room to monitor temperature changes. that will be housed in each pen and the length of time they will
Pig behavior can also provide insight on the adequacy @&main in the pen. The most common stocking density is 15 to

thermal conditions. Pigs that are chilled will pile on each otheps pigs/pen (two or three litters/pen). Allow 2 sq. ft. of floor

in an attempt to stay warm, while pigs that are too hot will lispace for every pig up to about 25 Ib. (or about 1 sq. ft. for

apart and exhibit rapid breathing (panting). every 10 Ib. of pig). From 25 to 40 Ib., provide 2.5 sq. ft. for
It is not necessary to heat the entire nursery room to théery pigin the pen. If pigs are to remain in the nursery beyond

desired temperature. Hovers and localized heat (infraredl |b., 3 sq. ft. of floor space should be provided for each pig.

heaters, heat lamps, heat pads) can be used to keep thehe dimensions of the nursery pen (width x length) should

temperature at pig level in the desired range and will reducgliow free movement of the pigs. Pen widths of less than 4 ft.

the heating costs. will restrict the movements of pigs over 25 Ib., particularly if
Proper air exchange in the nursery is needed to maintain thige feeder extends into the pen. Pigs over 35 Ib. require a

appropriate temperature and provide good air quality. Thehinimum width of 5 ft. to allow normal pig movement within
recommended ventilation rates for nursery pigs are shown e pen to occur.

Table 8. Ventilation rates that are too high reduce temperature

and create drafts, and ventilation rates that are too low can le
to high gas levels, high relative humidity, and moisture eeders and Waterers

buildup. Frequent, small adjustments in airflow are often Nursery pens should be equipped with feeder space that

necessary to maintain adequate temperature and air exchan@ii?Ws at least half of the pigs in the pen to eat at one time. As

Electronic controls for variable-speed fans and heaters ca&fiscussed earlier, for the first few days immediately after
easily make these adjustments and are a wise investment Weaning, supplemental feeder space (feed boards, feed pans)
should be provided to permit all pigs to eat at once. The

Table 8. Recommended nursery ventilation ratés feeders should have tray dividers that prevent small pigs from
lying in the feed tray and possibly becoming trapped. It is
important that these tray dividers be non-solid partitions to

Seasonal ventilation rates (cfm/head)
Weight Spring/

(Ib.) Winter Fall Summer allow social interaction between pigs as they eat.

<15 15 10 25 Feeders should be placed along alleyways for ease of
15-30 2 10 25 filling. There should also be at least 6 in. between the feeder
30-50 3 15 35 and the pen partitions to prevent dunging in the end of the

andapted fronBwine Housing and Equipment Handbgelidwest ~ feeder tray.
Plan Service, 1991).



Adjustable-height nipple waterers are preferred over cuBiO-Security

waterers for use in the nursery. This eliminates the need of Measures should be implemented that limit the exposure of
frequently cleaning cup waterers. One nipple waterer shoulflursery pigs to pathogens and diseases that may be present in
be provided for every 10 pigs, with a minimum of two nippleother stages of the production unit. A good practice is to feed
waterers/pen. The height of the nipples should be adjusted &d check pigs in the nursery before going into other facilities.
the height of the pig's back, and they should be spaced at legsfiorkers need to enter the nursery after being in contact with
14in. apart to prevent one pig from controlling the waterersgther pigs, they should first put on clean boots and clothing to
Water pressure on the nipple should be limited to 20 p.s.iinimize the risk of carrying harmful organisms into the

(or aflow rate of 1 to 2 cups/minute) so the pig can suck/drinkyrsery. Depending on the health status of other pigs on the
water from the nipple without getting squirted. Undersized ofarm, requiring workers to shower before re-entering the
mini-nipples can be of value in the nursery due to the smafjyrsery may also be necessary. An outside window for view-
size of the pig's mouth. Also, nipples that can be adjusted {@q pigs and a large, interior thermometer that can be viewed

drip when the pigs are first put in the nursery can be of benefifom the outside can greatly reduce the number of unneces-
in ensuring that the pigs quickly find the waterers. This isary trips into the nursery facility.

more important if the pigs were not exposed to nipple waterers
in the farrowing crate.
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