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SUmmary

Three hundred fifty weanling pigs (ini-
tidly 14.6 Ibsand 17 + 2 d of age) were used
in a 19-d growth assay to determine the
effects of increesng levds (2.5, 5.0, and
7.5%) of spray-dried blood mea or blood
cdls in the digt on growth performance.
Overdl, the dietary induson of both blood
products improved ADG and feed efficiency.
However, spray-dried blood med improved
ADG, ADH, and F/G from d O to 7 more
compared to blood cdls. The greatest differ-
ences during this period occurred at the 5
and 7.5% indugon levds. No differences in
growth performance were detected fromd 7
to 14. Therefore, when high levels (>5%) of
blood products are used in nursery diets
immediately after weaning, spray-dried
blood meal provides some advantage over
blood cells, but the advantage may be lost in
the overdl period.
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Introduction

The benefits of increased growth perfor-
mance of newly weaned pigs fed spray-dried
blood med and blood cells are well known.
However, the response to increasing levels of
these animd products has not yet been well
established. Typicdly, high levels of spray-
dried blood med and blood cells are not
included in nursery pig diets. This is be-
cause amino acids such as methionine and

isoleucine may become limiting if cryddline
amino acids are not used. Spray-dried blood
med contans the plasma fraction of the
blood, but blood cdls do not. Plasma has
been proven to hdp increase growth perfor-
mance; thus, including blood med at increas-
ing levds in the diet could be beneficid.
Therefore, our objective was to determine
the effects of increesng levels (2.5, 5.0, and
7.5%) of spray-dried blood mea and blood
cdls on nursary pig performance.

Procedures

A total of 350 pigs (BW of 14.6 Ibs and
17 + 2 d of age) was used in a 19-d growth
assay. Figs were blocked by weight and
dlotted to one of seven dietary treatments
with five pigdpen and 10 pens/treatment.
Fgs were housed in the Kansas State Uni-
verdty Segregated Ealy Weaning Fadility.
Each pen was 4 x 4 ft and contained one
sdf-feeder and one nipple waters to provide
ad libitum access to feed and water. The
temperature was 90°F for the first 5 d and
was lowered approximately 3°F each week
theresfter.

All pigs were fed the same pdleted SEW
diet (Table 1) to 5 d after weaning. Then
the pigs were fed experimentd diets, which
incduded a control with no added blood
products and diets containing ether spray-
dried blood med or blood cells a 2.5, 5.0,
and 7.5% of total ingredients. The blood
products replaced soybean meda in the diet
on a lydne bass. Cryddline amino acids
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(methionine, threonine, isoleucine, and
tryptophan) were included as the leve of the
blood products was increased, especialy for
the diets containing blood cells to maintain
gmilar ratios of amino acids related to lysine
that met or exceeded NRC, 1998 ratios .
Treatment diets were fed in med form;
formulated to contain 1.40% lysine, .90 Ca,
and .54 avalable P; and baanced for Na and
Cl concentrations (Table 2). Average daly
gan, ADH, and F/G were determined by
weighing pigs and messuring feed disappear-
anceond 5, 12, and 19 after weaning.

Table 1. Composition of Common Diet*

Ingredient, % SEW
Corn 33.37
Spray-dried whey 25.00
Soybean medl (46.5%) 12.80
Spray-dried animd plasma 6.70
Sdect menhaden fish medl 6.00
Choice white grease 6.00
Lactose 5.00
Spray-dried blood cells 1.65
M edicatior? 1.00
Monocacium P (21% P) 75
Limestone 45
Zinc oxide .38
Vitamin premix 25
St .20
Trace minera premix A5
L-Lysne HCI A5
DL-Methionine 15
Total 100.00
Cdculated Andyss
Lysine, % 1.70
Met:lysine retio, % 30
Met & Cyslysneratio,% 57
Threoninelysneratio, % 65
Tryptophan:lysneratio, % 18
ME, kcd/lb 1,595
Protein, % 224
Cdcium, % .90
Phosphorus, % .80
Available phosphorus, % .66
Lysnecdorieratio,
g/Mcd ME 4.83

®Ags consumed SEW diet for 5 d, then were
fed experimenta diets.
®Provided 50 g per ton carbadox.
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Data were andyzed as a randomized
complete block design with pen as the exper-
imental unit. Pigs were blocked based on
weaning weight, and andyss of variance
was performed usng the GLM procedure of
SAS. Liner and quadratic polynomid
contrasts were used to determine the effects
of increesng spray-dried blood mea and
blood cdls in the diet. Initid pig weight at
the start of the experimenta period was used
asacovaiae for datigicd andyss.

Results and Discussion

From d O to 7, the incluson of both
blood products improved feed efficiency
(P<.001) compared to the control diet (Table
3). In addition, pigs fed diets containing
spray-dried blood med had improved ADG
(P<.001), ADFI (P<.04), and F/G (P<.001)
compared to pigs fed blood cdls. Further-
more, ADG (P<.07) and feed efficiency
(P<.001) improved linearly with increasing
levds of spray-dried blood mea, whereas
ADG (P<.06) and ADFI (P<.03) decreased
lineerly as the level of blood cells was de-
vated above 2.5% of the diet.

Fromd 7 to 14, ADG (P<.001) and F/G
(P<.002) were increased for pigs fed diets
containing blood products versus the control.
Also, feed efficiency increased (P<.03) for
pigs consuming increasing levels of blood
cdlsinthe diet.

Ovedl, pigs gained faster (P<.005) and
were more effident (P<.001) when blood
products were included into the diet. Also,
ADFl was numericaly higher (P<.09) for
pigs consuming diets containing spray-dried
blood med compared to diets with blood
cells, but no differences occurred in ADG or
FIG. As spray-dried blood mea increased
from 2.5% to 7.5% in the digt, F/G (P<.04)
improved, and ADG showed a trend for in-
creasing (P<.10). Increasing blood cdlls had
no effect (P>.10) on ADG, ADFI, or feed
efficdency, dthough efficiency of gan was
improved by 9% as the blood cdl level was
increased in the diet.

In conclusion, the results from this exper-
iment indicate that the incluson of increas



ing levds of spray-dried blood med com-
pared to blood cdls in nursery diets was
beneficia for the first week of the experi-
ment. This may be attributed to the plasma
that is present in this product. The decrease
in performance with increased blood cells
during the firsd week may indicate a possible

paatability concern. In addition, regardiess
of blood source, improvements in ADG and
F/G were redized compared to the diets
containing no blood products. Also, effi-
ciency of gain was increased with spray-
dried blood med (11%) and blood cdls (9%)
as the level of each was increased in the diet.

Table 2. Compositions of Experimental Diets (As-Fed Basis)?

No Blood Blood Med Blood Cdls
Ingredients, % Control 25% 50% 75% 25% 50% 75%
Corn 45.68 49.65 53.62 5745 50.49 5522 59.87
Soybean medl, (46.5%) 3945 3294 26.43 19.93 3199 2453 17.09
Spray-dried whey 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Spray-dried blood meal - 250 500 750 - - -
Blood cdls - - - - 250 500 750
Monocacium B, (21% P) 1.84 186 18 187 189 194 198
Limestone .82 80 .79 .78 90 98 1.06
Antibiotic® 1.00 1.00 100 100 100 1.00 1.00
St .36 33 30 .28 32 .29 25
Zinc oxide .25 25 25 25 25 .25 .25
Vitamin premix .25 .25 .25 .25 25 .25 .25
Trace minerd premix A5 A5 .15 .15 15 A5 A5
Cdcium chloride A1 14 18 21 .08 04 -
DL-Methionine .08 A1 13 .16 A3 .18 24
L-Threonine .01 02 .03 .05 .04 .08 13
L-Isoleucine - - 01 1 - .07 20
L-Tryptophan - - - .01 .01 .02 .03
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Cdculated Andyss
Lysne, % 1.40 140 140 140 140 140 140
Met:lysneratio, % 31 32 33 34 33 36 38
Met & Cyslysneratio, % 60 60 60 60 60 60 60
Threoninelysine ratio, % 67 67 67 67 67 67 67
Isoleucinelysineratio, % 74 67 60 60 65 60 60
Tryptophan:lysineratio, % 22 21 21 21 21 21 21
Chloride, % 43 43 43 43 43 43 43
Sodium, % .26 26 .26 .26 .26 .26 .26
Potassium, % 1.19 107 9 83 106 .94 81
Dietary eectrolyte
balance, mEg/kg 296 264 233 201 262 230 197
ME, kcd/lb 1458 1453 1449 1442 1452 1445 1438

®Experimenta diets were fed from d 5 to 19 after weaning.

PProvided 50 g/ton carbodox.
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Table 3. Effectsof Increasing Levelsof Spray-Dried Blood Meal and Blood Cells on Growth Perfor mance of Weanling Pigs®®

Probability

No Blood Blood Medl Blood Cdls Control vs Med vs Blood Medl Blood Cdls
ltem Control 25% 50% 75% 25% 50% 75% SE Others Cdls Lin Quad Lin Quad
Initid wt, Ib 14.39 14.74 14.69 14.64 14.75 14.34 1457 A7 15° 40 .55 73 .62 A2
DayOto7
ADG, |Ib 32 35 39 40 .36 31 .29 .02 21 .001 .07 73 .06 74
ADF, Ib bS58 58 58 57 .59 .58 49 .03 52 .04 .88 .85 .03 46
FIG 181 165 148 143 164 187 169 .08 .001 .001 .01 .89 .16 .95
Day 7t0 14
ADG, |Ib 61 70 71 73 .73 73 .80 .04 .001 21 .38 .94 17 32
ADF, Ib 92 98 99 97 .96 91 .95 .04 .38 25 .85 .88 .84 .29
FIG 151 140 139 133 132 125 119 .05 .002 32 25 .84 .03 .79
Day Oto 14
ADG, Ib 46 .52 .55 57 54 .52 .55 .02 .005 .60 .10 91 .99 40
ADFH, Ib g5 78 718 .77 .78 71 72 .03 81 .09 .96 .85 22 32
FIG 163 150 142 135 144 137 131 .09 .001 24 .04 .99 16 .68
Find wt, Ib 20.76 21.99 2242 2260 2226 21.81 2217 46 .001 .94 .20 .88 .82 .29

®A total of 350 pigs (five pigs per pen and 10 pens per treatment) with an average initid BW of 14.6 Ibs. a the beginning of the treatment
period. All pigswere fed acommon SEW diet for first 5 days. Thus, d O of the experiment is actudly 5 days after weaning.

PGrowth performance for the first 5 d after weaning was: ADG, .27 |b; ADFI, .24 Ib; and F/G, .89.

“Initid pig weight was used as a covariate in the satistical andysis of growth performance.
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