


Bales (300 kg) were stored on palettes, tarped, and placed
in metal hay shed. Hay was tested with a moisture probe to
eliminate confounding variables. Four core samples were
taken of each bale from top, top third, bottom and bottom
third for sugar analysis. Five kgofboth hays (AM-andPM-
cut) were placed in buckets and offered ad libitum to five
American Quarter horses for 10 minutes. This was replicated
twice a day for four days in which the sequence of horses and
position of hays were completely randomized. In addition to
receiving 20 kg of test hay (5 kg of each hay, twice daily)
horses were also fed an additional 20 kg hay each. Air dry
matter intake was determined by weighing hay before and
after each feeding.

Four samples of each bale were dried in a convection
oven (60° C) for two weeks, then ground into a fine powder.
One gram of sample was combined with 9 ml of distilled
water and boiled for five minutes. T his solution was vacuum
filtered through Whatman #1 qualitative paper, using a
Buchner funnel attached to an Ernlen meyer flask. Sugars in
the filtrate were determined using a handheld Bausch and
Lomb 400SD refractome ter having range of 0 - 60%.

Data were analyzed using Analysis of Variance (Systat,
1999).

Results

Horses consumed significantly more (P = .001) of the
PM- than AM-cut hay (Table 2). The least square means of
consumed PM- and AM-cut hay were 0.63 and 0.31
kg/feeding. Hay consumption was not different among
horses or between morning and afternoon feeding times.
Sugar concentration in the PM-cut hay was greater (P =.038)
than in the AM-cut hay (Table 3). The hot water extracts of
the PM-cut hay contained about 42 % while those from the
AM-cut hay contained about 36 % sucrose (Figure 1).

Table 2. Analysis of variance for hay consumption.

Source SS df MS F-ratio P-value
Horses 0.98 4 0.247 1.521 0.21
PM vs. AM cut 1.85 1 1.853 11.403 0.001
Feeding Time 0.01 1 0.006 0.039 0.84
Horses*PM vs 0.56 4 0.140 0.860 0.50
AM cut

Horses*Feeding 0.63 4 0.157 0.964 0.43
Time

PM vs. AM*Feeding 0.14 1 0.137 0.840 0.36
time

Horses*PM vs 0.59 4 0.148 0.910 0.46

AM*Feeding Time

Error 8.21 50 0.162
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Figure 1. Sucrose concentration in extract, where treatment 1
is AM cut and freatment 2 is PM cut forage. Error bars
represent standard error of mean.

Table 3. Analysis of Variance for sucrose concentration in
the PM- vs the AM-cut forage.

Source SS df MS F-ratio P-value
PM vs AM cut 105.8 1 105.8 5.0 0.038
Error 381.0 18 21.2

Discussion

Horses showed a preference for the PM-cut hay, which was
the hay having the higher sugar levels. Therefore, horses can
apparently distinguish between hays with differing sucrose
levels. Since PM-cut hay is preferred, hay should be cutin the
afternoon hours to optimize preference and dry matter intake.
Results con firm findings available from ruminants (Fisher, et
al. 1999).

In another study (Mayland et al. 1998), sugar concentrations
were determined on fresh alfalfa plants sampled at different
times of the day. In the morning hours, the sugar
concentrations were low and increased throughout the day
(light reaction of photosynthesis), reaching a climax in the
evening and declining through the nightby plant respiration
and metabolism. They found that total nonstructural
carbohydrates had the same diurnal pattern as the sucrose
levels. Knowled ge of this diurnal change in forage quality is
relevant to agriculture because the afternoon harvesting is
most desirable to cut hay having the best nutritional value.
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