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9
as a percent of body weiéht‘were as follows: 1,10, 1.73, 1.97, 2.31, and
2.33. These workers (58) cbn;iudeé that £fill was limiting the intake
of the first three rétions;‘whéreas‘digestible energy intake was
limiting the intake of the,lastntwo‘rations.

In the iiteratﬁre_previbusly citéd, it has been shown that

- lambs, sheeﬁ, calves; heifers, and laétating dairy cows seem to be
- able to regulate their intake in ofder to maintain a constant
digestible energy intake.if fill or rﬁmeﬁ ioad doeé’not limit
consumption.k However, it has not been clearly stated at what threshold
\point'the limitation due to rumen fill ceaées and intake regulation
‘from energy intake begins. Also, it has not béeﬁ‘stated whether this
ithreshold point is the same fér;all ruminants or varies according to
the energy réquirements of the animals. Dinius én& Baumgardt (25)
did state iﬁ their experiments that‘the‘threshold point between bulk
s or fili limitation to intake and‘energy‘intake regulation was 2.47
kilocalories of digestible energy per gram. Their experiments were
conducted with sheep weighing about 37 kilograms at the start of the
‘trials‘and about 50 kilograms at fhe end. ‘Tﬁese workers (25) were
quick to point out that this value should not be construed as the
threshold boints between bulk,limitation to intake and energy intake
regulation for all ruminants. Theyistated that rapidl& growing or
lactating animals have a higher engrgy_réquirement, and it is anti-
‘cipated that the threshold point.between bulk limitation and energy

regulation would be higher for these animals.

- Mechanisms of Energy Intake RegulatiOn

Chemostatié ﬁeéhaﬁisﬁ. Several workers (22, 28, 52, 53) have











































































both the digestibility of DM and GE when they were determined by the
chromic oxide technique. This was not true when the ADL technique
was used to determine digestibilities,

There was no significant difference in the average daily gain
(ADG) of the calves on the three rations (Table 4). The calves on
the all forage ration had the highest ADG, whereas the calves on the
highest concentrate ration had the lowest ADG. . This is difficult to
explain especially since the trends in ADG did not follow the trends
in DEI when determined by either of the indicator techniques.

Individual data for the measured variables studied are
presented in Appendix Tables 20 through 23,

If it is assumed that the digestibility values obtained by
using the chromic oxide technique are correct, it might be concluded
that the calves in this experiment were adjusting their feed intake
in order to maintain a constant digestible energy intake. With the
other contradictory data that has been presented, it would be

difficult to make this assumption,
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CHAPTER V

EXPERIMENT II

Objectivekof Experiment

The objective of this investigation was to determine whether
Holstein heifers have the ability to regulate the amount of food
consumed to maintain a constant digestible energy intake when fed
various forage:concentrate ratios. The effects of different dietary
energy levels on the digestibility of several nutrients, rumen pH,

and blood sugar levels were also studied.

Experimental Procedure

Thirty Holstein heifers were used in a 4-week continuous feeding
trial. The first 14 days were used as an adjustment period, and the
last 14 days were used to determine intake. The chromic oxide capsules
were given and fecal grab samples taken as described in the general
experimental procedure. The heifers were grouped according to body-
weight and assigned to the various rations at random. The heifers
weighed an average of 575 pounds when they were placed on the experiment.

Rations used in this experiment consisted of various alfalfa-
orchardgrass hay:concentrate ratios, pelleted into three-fourths by
three-fourths inch range pellets. The hay used in Experiment IT
contained a larger portion of orchardgrass as compared to alfalfa than
the hay used in Experiment I. The alfalfa-orchardgrass hay:concentrate
ratios used were the following: Ration 2, 82.5:17.5; Ration 3,

65:35; and Ration 4, 47.5:52.5. The concentrate mixtures in rations
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25 3; and 4 werevd;mposed of ground shelled corn and soybean o0il meal
in the ap?ropriate ratio in an attempt to make all three rations
isonitrogénous. The heifers were kept in pens in groups of four.
Individuai‘feed intake data were obtained by fastening the animals to
their respective feed manger fér a period of 3 hours two times per day.
It was believed that this would insure or simulate ad libitum consump-
tion. .The rations were fed twice daily at 7 a.m. and 5 p.m. with
‘refusals being taken once daily at the p.m. feeding. Fed and refusal
weights were recorded daiiy.:”Tracé mineralized salt and water were
-available to the heifers_all:the time that they were not fastened to
their feed mangers.
| All the animals were weighed for three consecuﬁive days at the
start and end>0f the experiment and every wéek during the experimental
period. Notes were kept on the individual health and general condition
of each heifer.

Rumen and blood samples were taken and analyzed according to

the procedure given earlier under general experimental procedure.

Results and Discussion

The chemical composition‘éf the individual rations used in
Experiment II is found in TaBlé 5. The crude proteiﬁvcontent of the
three rations varied slightl& as the»émount of concentrate increased
vin the rations. There was‘ah almost linear decrease in the percentage
of CWC, ADF, and ADL as the percenp of concentrate increased in the
rations.

One heifer on ration 2 obtained an abscesé in her throat and

had to be removed from the experiment. Therefore, the statistical
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TABLE 7

EFFECT OF FORAGE:CONCENTRATE RATIOS FED IN EXPERIMENT II
ON APPARENT DIGESTIBILITY COEFFICIENTS DETERMINED
BY ACID DETERGENT LIGNIN

Apparent Digestibility Coefficients

Dry Crude Gross

Ration Matter Protein CWC ADF Energy
%

2 62.46° 66.65% 42.92% 37.32°% 61.25%

3 63.442 72.29° 30.71° 30.60% 63.65%

4 62.01% 69.81° 17.01°¢ 17.16" 63.64°

Values within columns with different superscripts are signifi-
cantly different (P<0.05).

CWC = Cell Wall Constituents; ADF = Acid Detergent Fiber.
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TABLE 8

EFFECT OF FORAGE:CONCENTRATE RATIOS FED IN EXPERIMENT IT
ON ENERGY INTAKE, DIGESTIBLE DRY MATTER INTAKE,
AVERAGE DAILY GAIN, RUMEN pH,

AND BLOOD GLUCOSE

Ration
2 3 4
‘DDMI—Cr203 (gm/wkg‘75) o 78.25° 68.90° 63.92°
DDMI-ADL (gm/wkg'75) | 71.19% 67.41% 59.58"
DEi;0r203 . (kcal/wkg°75)‘ 342,732 307.72° 276.33°
DEI%ADL (kcallwkg‘75) ©310.567 300.85% 259.04°
ADG - (Ibs/day) = 2,247 2.09% 2.96%
Rumen pH | 7.55% 7.19° 7.49%
Blood Glucose (mg /100 mlj | 62.46% 58.16% 57.422

Values within rows with different superscripts are significantly
different (P<0.05).

_ DDMI = Digestible Dry Matter Intake; DEI = Digestible Energy
Intake; Crp03 means values were determined by chromic oxide; ADL means
values were determined by acid detergent fiber; ADG = Average Daily Gain.
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TABLE 20

INDIVIDUAL DRY MATTER INTAKE, BODY WEIGHTS, AND AVERAGE DAILY
GAIN FOR CALVES IN EXPERIMENT I

Dry Matter Body Average Daily
Intake Weights Gain
Ration Animal. (1bs/day) (1bs) (1bs/day)

1 521 12.06 404 3.00
523 10.79 339 3.29
525 12.98 338 4.29
528 11.96 341 1.57
532 12.39 430 2.14
538 14.00 358 2.14
543 12.17 329 1.86
544 9.55 318 2.14
547 10,59 - 334 2.86
553 12.61 396 1.57

Mean 11.91 359 2.49
2 520 12.38 380 3.86
522 9.16 371 2.43
524 9.11 313 0.57
529 10.14 324 3.86
531 11.79 383 0.00
537 12.18 389 2.86
540 8.93 294 4.86
541 13.96 362 1.57
545 8.49 305 2,43
549 9.79 352 0.71
Mean 10.59 347 2,32
3 518 12.26 341 3.43
519 11.96 384 3.71
526 7.51 304 -0.57
527 11.74 361 4,00
536 13.49 398 1.71
542 12.36 361 1.86
546 10.85 357 2,57
548 14.09 382 0.71
550 9.99 326 2.43
Mean 11.58 357 2.21
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