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Addition of Fat to Diets of
Lactating Sows. Il. Effects on
Energy Intake, Meal Patterns,

and Blood Hormones and

Metabolites

1 Paul M. Ermer energy intake, increased milk fat and
Scott L. Tilton energy, and increased litter weight gain.

Phillip S. Miller At these levels of fat addition, energy

Austin J. Lewis intake is increased by approximately

Cynthia K. Wolverton* .8% for every 1% addition of fat to the

diet. However, adding fat seems to have
Suboptimal feed intake during lac- little effect on reducing lactation weight
tation is associated with reduced litter loss.
» weight gain and increased sow weight Our research sought to identify
loss. This weight loss may lead to a possible physiological mechanisms
I-prolonged weaning-to-estrus interval whereby energy intake isincreased when
- and decreased embryo survival in sub-tallow (fat) is added to the diets of
| sequent parities. Feed intake is a par-Hactating sows.
ticular concern in primiparous sows,

-which consume 15% less feed than Methods
multiparous sows.
The consequences of low feed in- Two experiments were conducted

take and excess body weight loss duringusing 18 second parity sows and 16 first
rlactation have received considerable parity sows (gilts). Sows and gilts were
attention. However, little research has assigned to dietary treatment after
focused on the mechanisms that regu-parturition. Weights postpartum were
late feed intake in the lactating sow. 469 and 375 Ib for sows and gilts,
, Furthermore, the progress being maderespectively. A complete description of
in increasing litter size will continue to experimental methods and diets is pre-
increase milk production and nutrient sented in the preceding article.
demands during lactation. Sow and litter weights were re-
Numerous researchers have foundcorded weekly throughout the 28-day
that adding relatively large amounts of lactation. Feed intake was determined
fat to the diet of lactating sows (e.g., daily for 21 days. On days 7 and 20 of
10% of the diet) results in increased lactation, meal patterns of 24 sows (12
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Figure 1. Feed and energy intake of gilts fed either a corn-soybean meal diet or a corn-soybean meal-10% tallow diet throughout a 21-d lactation
(n=16).

sows and 12 gilts) were examined con-ties associated with the meal. Longertion period (24 hours).

tinuously for 24 hours. Time spent eat- (30 minutes to several hours), and less  Fasting (overnight) concentrations

ing and time between feedings were frequent intervals represented sleepingof hormones and metabolites were mea-

recorded and feeders were weighed toor other activities. Statistical methods sured on venous blood drawn from all

determine the amount of feed consumedwere used to establish whether an inter-sows on day 109 of gestation and days

Sows were considered to be feedingval was categorized as occurring dur- 9 and 23 of lactation. Blood plasma was

when observed with their head in the ing the course of a meal or betweenanalyzed for glucagon (gilts only),

feeder and chewing feed. meals. insulin, glucose, and nonesterified fatty
For each sow during each 24-hour Feed consumption rate was calcu- acids (NEFA).

period, periods of feeding were charac- lated by dividing intake during the 24-

terized into meals. Meals were consid- hour observation period by the duration Results
ered to be periods of feeding separatedf time spent consuming feed. Simi-
by intervals of relatively short duration larly, the percentage of time spent con- Daily feed and energy intakes are

(usually 20 minutes or less). These suming feed was obtained by dividing presented in Figures 1 and 2. There
brief and frequent intervals generally the duration of time spent consuming were no differences (P > .3) in either

represented drinking and other activi- feed by the total length of the observa- (Continued on next pagea0
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Figure 2. Feed and energy intake of sows fed either a corn-soybean meal diet or a corn-soybean meal-10% tallow diet throughout a 21-d lactation
(n=18).
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Table 1. Megl patterns of gilts fed either a corn-soybean meal or a corn-soybean meal-10% tallow

diet
Response Day Com-SBMTallow P P P sk
(Diet) (Day) (Dietx Day)
Meal size, Ib 7 1.68 1.81 .92 .23 .75 .07
20 2.20 2.12
Number of meals 7 7.50 7.83 1.00 .34 .69 44
20 7.07 6.67
Rate of consumption,
oz/minute 7 1.71 2.45 .08 .93 44 4.01
20 1.91 2.19
Percentage oftime
consuming feed, % 7 8.92 6.09 .05 .57 .98 .67
20 9.88 7.00
=22
SE = standard error
(Diet) P = .01 (Diet) P = .10
(Day) P =.001 (Day) P = .23
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Figure 3. Concentrations of glucose, nonesterified fatty acids (NEFA), glucagon, and insulin in gilts fed either a corn-soybean meal diet or a corn-soybean
meal-10% tallow diet throughout a 21-d lactation (n = 16).
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Table 2. Megl patterns of sows fed either a corn-soybean meal or a corn-soybean meal-10% tallow and tallow diets. No effects (P > _10) of

diet diet on fasting insulin concentration
Response Day Corn-SBMTallow P P P sk were observed in either sows or gilts.
(Die) _ (Day) (DietxDay) Although not statistically significant,
Meal size, Ib 7 2.76 1.48 .01 17 .10 .06 the insulin to glucagon ratio was higher
20 2.67 231 in gilts fed tallow on d 9 of lactation.
Number of meals 7 5.67 8.17 .16 77 .15 43
20 17 [ Discussion
Rate of consumption,
oz/minute 207 11'285 22'?,0’,% 002 90 .79 2.68 The lack of significant differences
. ' ' in either feed or energy intake may have
Percentage oftime lted f the th tral envi
consumingfeed,% 7 10.03 586 0001 .05 .62 50  resulted from the thermoneutral envi-
20 12.64 7.44 ronmentin these studies. Adequate feed
4 = 24 intakes of sows and gilts fed both diets
®SE = standard error was reflected by minimal weight and

backfatloss. The energy intake response
to added fat is probably greatest under
conditions of heat stress and reduced
feed intake.

Although effects of added tallow
on meal size and meal frequency were
variable, there was a consistent effect of
fat on reducing the amount of time
spent consuming feed and increasing
rate of consumption. Diets that are very
palatable are usually consumed more
rapidly than diets that are less palat-
able. The effect of added tallow on diet
palatability in lactating sows is still
unknown.

feed or energy intake in either sows or that received the tallow diet spent less
gilts. However, in both sows and gilts, time (P <.05) consuming feed and had
adding tallow to the diet resulted in a greater rates of feed consumption than
numerical reduction in feed intake. Sowsthose that received the corn-soybean
fed the tallow diet consumed 8% more meal diet. (P < .08; Tables 1 and 2).
energy than sows fed the corn-soybean  Blood hormone and metabolite data
meal diet. In gilts, adding tallow to the are presented in Figures 3 to 5. In gilts,
diet resulted in a 3% increase in energyfeeding the 10% tallow diet resulted in
intake. increased (P < .01) fasting concentra-

Meal pattern data for gilts and tions of glucose, reduced (P < .10)
sows are presented in Tables 1 and 2NEFA, and reduced (P < .05) gluca-
The addition of tallow to the diet re- gon. There were no diet effects (P >
sulted in reduced meal size in sows on.10) on the concentrations of metabo- Insulin and glucagon are two
day 7 of lactation (Table 2). There were lites in sows. However, glucose concen- . .

X X : . : ajor metabolic hormones that regu-
no differences in meal size on day 20 for tration decreased as lactation advancec{n

) . Lo ate nutrient flux after the ingestion of
either gilts or sows. Both sows and gilts in sows fed both the corn-soybean mealmeals as well as during fasting. In

conjunction with their effects on
metabolite utilization, both insulin and
glucagon have pronounced effects on
P = .32 (Diet) feed intake.
251 P =.08 (Day) An increase in glucagon concen-
tration and a decrease in insulin con-
centration reflects a fasted state or
increased nutrient demand. Previous
researchers have observed a reduction
in insulin concentration and an increase
in glucagon concentration during lac-
tation in sows. In the present study,
glucagon concentration was increased
during lactation in gilts, but there was
no consistent effect of lactation on insu-
lin concentration in either sows or gilts.
The addition of 10% tallow did
numerically increase energy intake by
Wd1090de0d d23 8% in lactating sows. Although there
were inconsistent effects of diet on meal

Insulin:glucagon

]
Control Tallow

Figure 4. Molar ratio of insulin to glucagon in gilts fed either a corn-soybean meal diet or a corn-

) ; (Continued on next page)
soybean meal-10% tallow diet throughout a 21-d lactation (n = 16).
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Figure 5. Concentrations of glucose, nonesterified fatty acids (NEFA), and insulin in sows fed either a corn-soybean meal diet or a corn-soybean meal-
10% tallow diet throughout a 21-d lactation (n = 18).

size and the number of meals, the addi-nutrient utilization and feed intake,
tion of fat reduced the percentage of further research is warranted. In par- 1paul M. Ermer and Scott L. Tilton are

time spent consuming feed and ticular, the effects of dietary energy graduate students, Phillip S. Miller is an Assistant

increased the rate of feed consumption.density on feed intake as mediated bfoOfESSIOvaUSt"TJ-LEW'S'SanC;:eSSOF}]a”O:Cy_mh'a
Because of the importance of insu- changes in insulin and glucagon will be ¢ Wolverton is a Research Technologist,

. ) . . . . : Department of Animal Science.

lin and glucagon in the regulation of investigated in future studies.
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