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INTRODUCTION

The smallest increase in production
efficiency for any farm crop during the
past twenty years has been in hay produc-
tion. The farmer’s chief problem is to
efficiently harvest forages with minimum
losses. Weather damaged hay, where the
feed value losses can vary from 25 to 40
per cent (8), is the major concern. A hay
baling system has feed value losses vary-
ing from 4 to 35 per cent. As most of the
protein and TDN is in the leaves, the feed
value reduction must be a result of leaf
losses?. Basically, these losses occur
because the hay must remain in the field
exposed to uncontrollable elements until
dry enough to store. These losses are
reduced if the forage is dried and barn
stored as quickly as possible after cutting.
Ideally, these processes should take place
in the same day.

Forage researchers over the past years
have verified that mechanical treatment
of the hay increased the drying rate over
untreated material, independent of geo-
graphic location. It has become apparent
that crushing (2,3,5,6,7,8,9) and crimping
(6) of the hay increased the drying rate
over untreated hay, with the former treat-
ment removing moisture quicker than the
latter (1). Swathed material dried faster
than windrowed forage of the same treat-
ment (5). The effects of different
mechanical treatments may vary accord-
ing to geographic location. In some
studies it was found that the flail treated

This work was supported by a grant from the
Ontario Department of Agriculture and Food,
and carried out at the University of Guelph,
School of Agricultural Engineering.

2 Dobie, J.B., Goss, J.R., Kepner, R.A., Meyer,
J.H., and Jones, L.G. 1961. Effects of harvest-
ing procedures on hay quality. Paper No.
61-601 presented at A.S.A.E. Winter Meeting
Chicago, lll.

RECEIVED FOR PUBLICATION SEPT. 23, 1968

64

hay dried quicker than the crushed
material (1,4).

However, investigations in Ontario
yielded the opposite results (5,7).

This paper reports an attempt to pro-
duce a system where the hay cut in the
morning is conditioned during natural
field drying to remove sufficient moisture
in order that it can be baled in the same
day. In conjunction with this accelerated
drying, a minimizing of leaf loss was
pursued. A secondary part of the experi-
ment was to determine if the morning
cutting time affected the drying rate. This
work was conducted at three widely
separated locations in Ontario.

FIELD TESTING

The crushing treatment, one of the
best treatments in accelerating the drying
rate of hay (5,7), was used for this in-
vestigation. Swath turning to eliminate
any adverse effects in the drying rate
because of ground moisture was included
in all treatments. The machines were
selected on the basis of a minimum in-
vestment and transportability on the
farm. The newest seven foot models,
available in Ontario at the commence-
ment of the experiment were selected: a
cutter-bar mower, a crusher conditioner

Figure 1. The New ldea hay conditioner.

(Figure 1) and a turn-over rake (Figure
2

Machine adjustments were made
throughout the experiment according to
the manufacturers’ recommendations.
When these recommendations were not
specified or inappropriate, the machines
were adjusted in order to yield the ex-
pected theoretical maximum benefits in
regards to the drying rate. All equipment
was powered by the tractor’s power-take-
off, and where applicable, operated at the
A.S.A.E. standard of 540 rpm.

The experiment was performed in field
plots in the Ridgetown, Elora and Kempt-
ville areas. The primary study, which
involved the maximization of water loss
with minimization of leaf loss, utilized
four treatments. The secondary phase
examined the effect on drying incorporat-
ing three similar treatments of cutting
and crushing hay at various morning dew
stages. The experimental design for both
studies was a randomized complete block
repeated four times at each location.

Testing was done on first cut alfalfa hay
in the late bud-early bloom stage, except
for an additional plot in the Kemptville
area which consisted of mostly trefoil in
the 50 per cent bloom stage. The yields in
all fields were approximately two tons
per acre.

The hay plots connected with the

The J.F. “Hayflash’ rake.

Figure 2.
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exploration of water loss and leaf loss
were cut at 8:00 a.m. Each of the four
treatments combined single or double
crushing (3) and raking operations before
the hay reached the 35 to 40 moisture
content level, where leaf loss becomes a
major problem. The crushing operations,
which varied in number from one to three
per treatment, were processed at different
time intervals before the stomata closed

(9). The four treatments, which were
slightly different for each test area, are
outlined in Tables I, II, IIT and IV.

Several alfalfa (or trefoil) plants in
each treatment were selected at random
before the cutting and sprayed with a
silver aerosol. The spray used does not
affect the plants’ growth or drying
characteristics. Immediately after cutting,
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each sprayed plant was removed from its
plot, the number of leaves were counted,
and the plant was inserted back into the
swath. Leaf loss determinations. were
made after each operation in the treat-
ment by recounting the number of leaves
on each plant. ;

One moisture content sample was
taken from each plot. Sampling was done
at one hour intervals, except between
8:00 a.m. and 11:00 a.m. where sampling
was at one and one-half hour intervals.
The hay samples were inserted into poly-
ethylene ba%s which were heat sealed and
stored at 0 C until moisture determina-
tions could be made. The A.0.A.C.P two
hour oven method was employed in
determining the moisture contents.

In examining the effect on drying of
cutting at various stages of morning dew,
the hay was cut at three periods, 7:00,
8:00 and 9:00 a.m. Only one crushing at
the time of cutting was employed. Mois-
ture content samples were taken from all
plots at the time of cutting and at 5:00

p.m. Leaf loss was not determined in this
test.

RESULTS AND EVALUATIONS

The resultant data from ‘he experi-
ment were investigated in two ways:

1. Hay sampling at hourly intervals
enabled graphs of moisture content
versus drying time to be plotted
and the drying curves for the vari-
ous treatments were then com-
pared.

2. Elimination of the original water
density variation across each field
was performed by using an analysis
of covariance, which adjusted the
results accordingly to properly
compare the treatments at selected
time intervals.

1. Drying Curves

The results of the experiment are dis-
cussed according to areas because of
slight variations in treatments.

(a) At Ridgetown, the field consisted of
100 per cent alfalfa hay. Throughout the
sampling period the temperature®
hovered in the 20°C to 30°C region with
a relative humidity never lower than 55

P A.0.AC. — Association of Official, Agricul-

tural Chemists.

°AII temperatures in this experiment were

determined at ground level.
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