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Hay is one of the main erops for Virginia farmers and is
ecommon to all sections of the state. According to the United
States Bureau of Agricultural Eeononioa(m) s there were 1,351,000
acres of hay harvested in Virginia during 1947 producing a total
yvield of 1,438,000 tons. Approximately 54 per cent of this hay
erop was legume hays, 35 per cent was mixed legume hays, and the
remaining percentage was other hays. Figures from the Virginia
Dairy Extension Office show that for approximately 32,000 dairy
cows on Dairy Herd Improvement Association test in 1947, the
average hay consumption was 2,610 pounds per cow when silage was
fed in the rations. Using this average hay consumption per cow and
the estimated 436,000 cows in the state that produced milk during
1947, it can be ealculated that nearly 40 per cent of this hay
erop was fed to dairy cows alone, excluding that fed to dairy
heifers, While actual figures are not available, the above esti-
mates indicate the significance of Virginia's hay crop and es-
pecially its relationship to dairying.

The problem of curing hays varies in different sections of the
country, Wide variations in weather conditions affecting hay curing
exigt in Virginia, The western half of the state is characteriszed
by cool nights accompanied by high humidity and heavy dews. There
is considerable variation in the seasonal rainfall from year to
year. These conditions greatly lengthen the curing period and



frequently result in damage and even loss of much of the hay crop.

The problem of partially curing hay in the field end completing
the curing process in the barn received attention by the Tennessee
Valley Authority in cooperation with the University of Tennessee
in 1934, After much experimental work the first sstisfactory barn
hay drier was installed on the University of Tennesses farm in
1935, The barn hay drier (figure 1) comprises a duct system built
on the hay mow floor through which atmospheric air is foreced by
an electrically driven fan insﬁllad in the mouth of the main duct,
Partially cured hay is diuﬁribﬁw evenly over this gystem and
dried by forced air ventilation to a moisture content low enough
for safe storage. Intensive studies by agricultural engineers
have resulted in making this system of drying hays readily adaptable
to any sige barn., This method of dryling takes advantage of the
limited field curing and makes possible the storage of hay with a
moisture content of about 40 per cent as compared to a moisture
content of 20 per cent or below for safe storage in the mow without
the use of a hay drier. Gmpletionl of the curing period on barn
hay driers shortens the exposure time of hay to unfavorable weather
conditions and, therefore, emables farmers to improve the quality
of their bay.

The installation of forced air ventilation hay driers has ine
creased rapldly in recent years and has been stimulated by workers
of the Tennessee Valley Authority and cooperating colleges of
agriculture. In Virginia the number of hay driers instelled




Lo o RS i e T s R e e e BN Tt R e

inereased from 245 in 1945 %o 413 by the end of 1947, an increase
of 59 per cent for a twe yvear period. Dairy farmers are installing
hay-driers to be able to save a larger portion of their hay from
exposure to adverse weather conditions and are making higher
quality hays through barn-curing.

Pew experiments have yet been reported in which the actual
feeding value of barn-cured hay for the various classes of livee
stock has been determined in comparison with that of field-cured
hay made from the m erop. BEspecially limited ia data from ex-
periments with dairy cows in which barn-cured and field-cured hay
of the same crop were compared for milk produetion,



The objective of this study is to compare the influence of
barn-cured and field-cured alfalfa hay ons |

1, Milk production,
2, Changes in liveweight,



The results of a limited amount of research have been reported
in which the feeding values of hays cured by various methods vere
compared., In view of the limited experiments in which barn-cured
and field-cured hays were compared, espeecially in comparison for
milk production, it is deemed feasible to review, also, some of
the feeding work done with dehydrated hays. These experiments
with hays have given some information on growth, gains in live-
weight, and milk production. The results of studies on the
carotene and vitamin D contents of barn~cured and field-cured hays
have been reported,

Caine and Culbertsen'>) reported results from the Tows Station
ahﬂwing that weanling and yearling colts made greater gains on
barn-cured hays than on field-cured hay. Ten colts were fed for twe
45-day periods. The colts gained a total of 510 pounds when fed
barn-cured hay as compared to 439 pounde when fed the fleld-cured
hay. Three years' results at the Temnnessee Station reported by
wite 243%™ toiteste et shen Sarn-enred and Plaliseuved hoys
were fed to two groups of dairy heifers, each group made normal
growth with no marked difference in either hay with respect to
height at withers and heart girth, but the groups fed barn-cured
hay gained slightly more in each case., Similar feeding trials were
conducted at the Middle Temnessee Station and the West Tennessee

Station with Jersey heifers. However, in this experiment the heifers
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fed barn-cured hay showed no significant difference in rate of
growvth as compared with those heifers fed field-cured hay, cured
under good conditions, Feeding triels with pregnant and lsectating
ewves were conducted at the Kentucky staticn(l) for a period of 153
days. Both lots of ewes were fed daily ome-~half pound of shelled
yellow corn per ewe before lambing and one pound of shelled yellow
cown per ewve after lambing, One lot of ewes was fed three and one-
half pounds per ewe of barn-cured alfalfa hay per day while the
other lot of ewes was fed four pounds per ewe of field-cured
alfalfa hay per day. In yield of fleece, gain in weight, lambing
reoerd; and lamb gains there were no significant differences be-
tween the two lots. Only 87 per cent as much barn-cured hay as
fleld=cured alfalfa hay was needed to produce comparable results,
The barn-cured alfalfa was graded U.S. No. 1 extra green, and the
field-cured hay wae graded U.S, No. 1,

Similar results have been cbtained with dehydrated hay. Two
trials with beef cattle carried out at the Louisiana Station are
reported by Snoll(lg). In both cases machine dried soybean hay
gave greater pains than field-cured soybean hay when fed to
yearling and weanling steers. Gorden and Hurst(a) in feeding
trials with beef cattle have shown that as compared %o sun-cured
immature pasture herbage, the dehydrated produet produced slightly
greater gains in weight and was more palatable, Five years
results at Pennsylvania Station are reported by Bechdel gt 51(2).

In their experiments with dairy heifers direct comparisons were




made with various dehydrated and field-cured hays. The dehydrated

hays gave greater gainsg in all cases except one., The sun~cured
hay in all cases was cured without rainj however, its average
carotens content was lower than the corresponding average for the
dehydrated hays.

The results of investigations with lactating cows have been
reported in which barn-cured and field-cured hays were compared,

rark gt 2329 o0t Morrtson ant T 1)

in three years!
work at the Cornell Station ecompared the feeding value of barne
cured hay, field-cured hay stored loose, and field-cured windrowe
baled hay cut from the same field., The hays compared wers mixed
timothy hay, alfalfa hay, and mixed hay. In feeding trials with
Holstein cows, grain was mﬂ at the same rate to each group of
cows, Hay was fed as the only source of roughage, and the cows
vere fed all the hay they would consume at two feedings per day.
Fesults show that there was no measurable or consistent advantage
for any one method of curing in the amount of hay consumed per
day, changes in body weight, or in the average daily production of
four per eegt fat-corrected milk, The barn-cured hay averaged one
grade higher based on federal grades. A%t the time of feeding the
average micrograms of carotene per gram of dry matter were 6.8 for
the barn-cured, 5.6 for the field-cured baled, and 5.5 for the
field-cured stored loose. Recent investigations by the Bureau of
Dairy Industry are veperted by Shepherd g8 127, In feeding
trials conducted with dairy cows the guantity of barn-cured and
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fieldecured alfalfa hay from the seme field was adjusted so that
the cows received equal amounts of dry matter in each kind of hay
along with corn silage and concentrates, The two groups of cows
produced equally well., Liveweight gains were slightly in favor of
the fisld-cured hay., Caroteme content was higher in the barn-cured
hay at the time of f§e&ing. The field-cured hay was stored without
rain each year, There was more dry matter lost during harvesting
and curing by the field~cured hay than was loet by the barnecured
hay. The per agre production of milk was 7.6 per cent greater
when the hay was cured in the barn,

The results of the comparison of digestion &m!ﬁaﬁmﬁs of
sun-cured and bern-cured hays from the same field are reported by
Gmbamu“) of the Vermont Station., HNine comparisone were made
over a three year period 1944-1946., Each year the barn-cured hay,
as fed, was higher in crude protein and nitrogen, free extract,
and the sun~cured hay was higher in crude fiber content. The ether
extraet contents were similar, An average of the three years!
results indicetes that the digestible protein and the total die
gestible nutrients were similar for hays cured by the two methods,

Artificially dried or dehydrated hays and grasses have also
been fed to lactating cows. Bechdel gt 3-1(2) compared dehydrated
and field-cured alfalfa hay for milk production., Rations, cone
sisting of concentrates, a limited amount of silage, and the twe
types of hay were fed to two groups of Holstein cows so that each

group consumed equal amounts by weight of the respective rations.
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The cows consistently produced more milk when fed the dehydrated
alfalfs hay, The dehydrated hay was higher in carotene content
and, alse, superior in palatability, Newlander and Jones‘'®) found
artificially dried young grasses to be highly digestible when come
pared with freshly cut green grasses. The results of further
studies by Newlander' 4, Knott end Hodgson(?), and Camburn and
Jm\n(ﬂ indicate that artificially dried young grass may be
substituted for at least a part of the concentrate mixture for
lactating cows, '




A. Experimental Procedures

In this experiment a feeding trial of three 31 day periods
we.s aan&nctod to commare the milk producing properties and the
effect on liveweight of barn«eufod and field-cured alfalfa hay.
The double reversal feeding method was followed.

The hay fed was alfalfa hay harvested from one field at V.P.I.
It was cut and when partiallycared, raked witrh‘a side delivery
rake, By taking alternate windruws, half of this hay was placed
on the barn hay drier (of the tvpe shown in figure 1) while it
was only partially cured. Its curing process was then completed
for forced air ventilation., The other half of the hay was cured
in the field until it was dry enough to store safely in the barn.
A small part of the field-cured hay had a slight sprinkle of rain
on it, Both batches of hay remained loose in the barns until early
Janwary when it was baled for the convenience of handling during
feeding. The hays received similar treatment except for the
method of curing.

Twelve Holstein cows from the Virginia Experiment Station herd
vere used in the milk production trial., The cows had been fresh
from 59 to 209 days at the beginning of the trial., All cows were
past their peak production, and none were bo&ond their fifth
month of gestation at the end of the trial., These #are selected
and paired with respect to age, stage of lactation and gestation,

o, G,
eEN
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body weight, and levels of production.

An equalisation =and standardization period of two weeks pre-
ceded the feeding triasl., The cows were shifted to new positions
in the barn for convenience in feeding. Over a period of three
days silage was gradually eliminated from the ration, and alfalfa
hay, other than tha experimental hay, was fed as the only source
of roughage to all of the cows. The amounts of hay fed were
adjusted several times until the level of consumption for each
pair of cows had been determined. The grain ration was fed according
to the various levels of milk produetion, and no adjustments were
made during this two weeks period.

The feeding trial consisted of three 31 day periods. The
first three days of each exrerimental period were used as a tran-
gition period. At the end of the standardization period and just
prior to the first transition period, the cows were paired and
divided into two groups of six cows each, One cow from each pair
was allotted at rendom to each group, Group I received the barne
cured hay first and Group II the field-cured hay. Abrupt changes
from one ration to the other were made in all cases. Barn-cured
and field-cured alfalfa hay were fed as the only source of roughage,
in order to have a higher per cent of the total nutrients coming
from the experimental hays. The rate of feeding these hays was
based on the amount the pairs of cows consumed daily during the
standardization period and wes approximately two paunda per each

100 pounds of liveweight; the cow consuming the least amount
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determined the rate of feeding for the pair., The amount of hay

fed ranged from 20 pounds to 26 pounds per day throughout the trial,
and each group of cows received the same amount of hay. Grain was
fed at first at rates based on Appendix Table IXa in Morrison's

Feods and Peeding, 70th Edition' "
pound hay equivalent per 100 pounds of liveweight, but adjustments

for cows receiving the twoe

were made so as to maintain production at approximetely the level
previous to the adjustment period.

During the first period, the cows maintained their levels of
production fairly well and no adjustments were made in the amounts
of grain fed, At the beginning of the second and third periods,
adjustments were made according to Appendix Table IXa in Morrison's

"eeding, “0th Edition(ll) using as a basis the average

daily milk production for the preceding week, In all cages
adjustments in the amounts of grain fed were made with respect to
the palrs of cows so that the total emnaumpﬁion of grain would
remain the same for each group,

The grain ration fed consisted of 300 pounds of yellow corn
and cob meal, 150 pounds of ground oats, 300 pounds of wheat bran,
eight pounds of steamed bone meal and eight pounds of iodized salt,

Both hay and grain for each cow were weighed and placed in
individual feed mangers at each feeding throughout the trial., The
cows were fed and milked in the stanchien barn. At other times
they were maintained in a tramp shed where sawdust was used for
bedding to eliminate the possibility of their consuming additional

ERY e
vl rilees



roughage, At the end ofesch 24 hour period any feed mfused by
the cows was welghed and recorded,

 Samples of milk, hay, and grain were taken at regular intervals
throughout the feeding trial. Milk production weights were re-
corded at each milking, Each week a single day's composite milk
sample was prepared from each cow's milk., The butterfat percentage
for each of these samples was determined by the Babeock method
and was used for calculating the mkiy four per cent fat-corrected
milk equivalent after the method of Gaines and stidnon(v). Hay
samples were taken from all the bales opened Monday, Wednesday,
and Friday of each week. The sampling wae done with a core bale
sampler, as dessribed by Pratt{3®). uhich samples the full lemgth
of the bale., This allowed for sampling of approximately half of
the bales of each of the hays fed., Grain samples were taken at
random from each batch of grain mixed., All samples were stored
in moisture proof containers. At the end of each period, those
samples of hay and grain were composited and samples taken by
quartering for proximate analyses.

Liveweights were taken at the beginning of the first period
and at the end of each of the three periods. These weights were
an average of three day weights taken on the last day of the pre-
ceding period, the day of the change over and the following day.
These weights were tnkﬁn so that any change in body weight might
be noted for each respective period. The 'eows vere welighed at
2:00 P.M, on the weighing deys. They did not receive any feed
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B. FEesultss

Milk Production:

The results of comparing barn~-cured and field-cured alfalfa
hay for milk production were messured on the basis of four per
cent fat-corrected milk equivalent., These data are presented in
tables 1 and 2 and in figure 2, The average daily produetion for
each group of six Holstein cows is listed in table 1 by weekly
intervals, These are listed, also, with respect to the kinds of
hay consumed during the three respective periods in order that
direet comparisons may be made for each weekly sube-period, It will
be noted that the averages shown for the adjustment period represent
the average dally group production for the second week of this
period when both groups of cows received equal amounts of the same
kind of hay. Three day averages are shown for sach transition
period, In order to show a clearer picture of the changes that
oceurred in the trend of production for each group of uaﬁa, the
data are plotted out ae shown in figure 2, The beginning of these
curves represents the average daily production of the two groups
of cows for the second week of the adjustment period, With the
dotted line representing the production from the field~cured hay
and the solid line representing the production from the barn-cured
hay, the trend of produetion for each group of cows is plotted for
the three feeding periods and trensition periods., The data show
that for each feeding period more milk was produced by the group

I
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of cows that consumed the barn-cured hay. The differences between
each of the weekly comparisons appear to be small, Table 2 shows
the total predﬁctiou by periods for both groups of cows when they
consumed the two kinds of hay as indicated. The differences be-
tween the averages of periods 1 and 3 and period 2, when the hays
were reversed, are shown for each group., The sum of these differ-
ences indiecate that 315 pounds more four per cent fat-corrected
wilk were produced from the barn-cured hay.

Livewseights

The liveweight of each cow was recorded, as previously
deseribed, at the beginning of the first period and at the end of
each of the three experimental periods, Changes in liveweights
weres noted as gain or loss in pounds per cow during each feeding
period, The data for each weighing are presented in table 3 as
the average weight in pounds per cow for each group of cows., This
enables a more direct comparisen to be made between the barn-~cured
and field-cured hay consumed and liveweight changes. There were
small differences between the average gain or loss in liveweight
of the respective groups of cows during each period., When these
data are plotted, as in figure 3, they show a trend of gain in
weight for each group of cows when they consumed the field-cured
hay and a trend of loss in weight when they consumed the barn-cured

hay, These differences were not significant,
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Feed Consumed:

Presented in tables 4 and 5 are summaries of the amounts of
hay and grain consumed during the feeding trial, Equal amounts of
hay were fed to each group of cows. Practically all of the hay
was eaten, On a few occasions smell amounts of hay were weighed
back. A total of five pounds of barn-cured hay were refused and
a total of 19 pounds of field-cured hay were refused. Part of
these hays that were weighed back appeared to be the courser stems
of the hay and some appeared to be weed stems., Fqual amounts of
grain were fed and all grain was consumed, DlNone of the cows were

off feed during the trial,

Chemical Analysis of Hays and Grain Fed:®

The results of the chemical analysis for composite samples of
each of the hays and of the grain ration, as fed for each period,
are shown in tables 6 through 9, Bach of these samples was analyzed
separately for moisture, protein, fat, fiber, ash, and nitrogen-
free extract. There was very little difference in the chemical
composition of the grainj the barn-cured hay; or the field-cured
hay fed in each of the three periods. The barn-cured hay averaged
19,84 per cent protein, and the field-cured hay averaged 17.21 per

cent protein. The data in table 8 show a comparison of the average

*
The chemical analyses incident to thies trial were made by W.N.

Linkous and J.F. Eheart of the Agricultural Chemistry Department,
Virginia Agricultural BExperiment Station.



of the three composite samples for each of the hays., The barne
cured hay contained .36 per cent more moisture, 2,63 per cent more
protein, .26 per cent more fat, 1,20 per cent less fiber, and 2,26
per cent less nitrogen-free extract, and .66 per cent more ash
than did the field-cured hay. The average protein content of the
grain ration was 11.86 per cent,




Figure 1., A Model of the Slotted Floor Type of Hay-

Drier as Installed on the Barn Floor. This Type
is recommended by the Agricultural Engineering
Department, V.P.I. (Photograph courtesy of Virginia

Agricultural Extension Service).



Table 1
Comparison of the Average Daily Milk Production in Pounds of Four Per Cent Fat-Corrected Hilk From
~ Two Groups of Cows Fed Barn-Cured and Field-Cured 11falfa Hay.

Adjustment 3
o Segond Veek 192,23 ~ 19244 , 4
e Barn-Cured Field-Cured Barn-Cured Field-Cured )
st 144 188,0 187,5
Peri '
First week 198.9 198,0
Second week 199.1 193.7 :
Third Week 194.5 ' 190.0 .
Fourth week 198.4 ; 189.2
Iransition ; 195,53 120,3 — s
Period Two ~ L - =
Pirst wesk : 181.4 185.9 g'as ‘
Second week 181.2 182.7 :
Third week 176.3 182.1
~ Fourth week 175.4 177.1
Irsngition 168,3 172.9
Period Three '
First week 179.5 170.0
Second week 177.9 165.7
Third week 173.2 163.8
Fourth week 172.0 160.3
per group 185.9 178.6 181.9 178.9
Average per day of Barn-Cured 183,9
the two groups Field-Cured  178.75
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Table 2

Comparison of Total Milk Production in Pounds of Four Per Cent Fat-Corrected Milk From Two Groups
of Cows Fed Barn-Cured and Field-Cured Alfalfa Hay

PERIOD GROUP I GROUP II
Barn-Cured Field-Cured Barn-Cured Field-Cured
1 5537 5397 %
2 5001 ' 5096
3 4919 4619
Average per period 5228 5001 5096 5008
Difference ~A227 488




Table 3

Comparison of Liveweight Changes in Pounds Per Cow for Two Groups of Cows Fed Barn-Curedand Field-

Cured Alfalfa Hay

GROUP I GROUP II

Average Gain Per Period

Average Welght at
Beginning of Trial 1115 1141

Average Weight at Barn-Cured Fileld-Cured Barn-Cured Field-Cured
End of Each Period
When Fed Hay As

Barn-Cured Fleld-Cured

Indicated
1 1123 1156 #8 #15
2 1129 1147 -9 #6
3 1118 1151 =" £4
-2

Average Gain in Liveweight

425
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Table 4

Comparison of Barn-Cured and Field-Cured Hay Consumed in Peunds Per Group

PERTOD GROUP I GROUP II
Barn-Cured Field-Cured Barn-Cured Fiald-Cured
1 3974 3976
2 3968 3974
3 3975 3965
Barn-Cured Pield-Cured
Total Consumption for each kind of hay 11,923 11,909
Difference A14
Average daily consumption per cow 23.63

23.66

r
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Table §

Susmary of Grain Ration Consumed in Pounds Per CGroup

. GROUP I GROUP TI

X f 2184 2184
3 : 2060.8 2060,8 §

Al Al dgas PN e A s i i 3 By K i‘-j '.\“""-.'".".LI.&‘H
e i ol Al e sielt e SRR e A PRI Yo (e, 00 SRR T O

Total Consumed per Croup 6540,.8 6540.8

Average Dally Consumption per Cow 12,98 12,98

»
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Table 6

Chemical Analyses of Barn-Cured Hey as Fed®

PERIODS MOISTURE PROTEIN FAT FIBER K.F.E. ASH
% 4  § 3 % %
1 8,76 19.94 2.00 24,38 37.84 7.08
2 9.04 20,19 2.02 23,56 37.92 727
3 9.89 19.38 2e25 23.95 37.64 6.89
Average 9.23 19.84 2.09 23,96 37.80 7.08

*cmmmwwmdmmmcwmmm,vu
igr. Exp. Sta,




Tabls 7

Chemical Analyses of Field-Cured Hay As Fed*

PERIODS

MOISTURE PROTETN FAT FIBER
% & % ®

R.F.E,
%

8.43 16,81 1.82 26,32
8.64 16,88 1.82 25,72
9.55 17.91 1.86 24,79

40431
40,78
39.07

6.31
6,16
6.7

Average

8.87 17.21 1.83 25,61

40,06

6.42

* Chemical Analyses were made by persomnel of the Agricultural Chemistry Department, Va,

Agr. Exp. Sta,
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Table 8

A Comparison of Average Chemical Analysis of Barn-Cured and Field-Cured 21falfa Hay as Fed®

TREATMENT HOISTURE PROTEIN FAT FIBER N.F.E. ASH

4 % 4 3 4 %
Barn-Cured 9.23 19.84 2,09 23,96 37.80 7.08
Fleld-Cured ‘ 8.87 17.21 1.83 25.16 40,06 6e42 ?

mm #o% ﬁ.&s #t% ‘1*29 w2 ‘% l.éﬁ

% Chemlcal Analyses were made by persomnnel of the Agricultural Chemistry Department, Va,
Agr, Exp. Sta.
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Table 9

Chemical Analyses of Grain as Fed®

PERIODS MOISTURE PROTEIN FAT FIBER N.F.E. ASH
% & iAo % % %
1 9.15 11.38 3.90 9.32 61.13 5.2
2 10.20 11.81 3.97 8,98 60,02 5,02
3 10,51 12,38 47 9.58 58,25 5,11 Q :
: |
Average 9.95 e 0 20 9.2 59,81 5,08

¥ Chemical Analyses were made by persomnel of the Agricultural Chemistry Department, Va.
mp Exp. Sta,
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A comparative study of the effect of barn-cured and fislde
cured hay on milk production and on changes in livewelght was
made for three experimental periods,

The data in table 1 show that for each experimental period
the greater milk production correlates with the barn-cured hay
consumed, Group I produced an average of 5228 pounds of four per
cent fat-corrected milk for each period when they consumed barne
cured and 5001 pounds for the period on field-cured hay. Group II
produced 5096 pounds of four per cent fatecorrected milk on the
barn-cured hay as compared to an average of 5008 pounds for the
two periods when on field-cured hay, This is clearly indicated in

figure 2 by the distinct crossing over im the trends of production
for the two groups of cows when the hays were reversed at the end
of periods 1 and 2. It is of interest to note that these trends of
production cross just after the second and third transition periods,
This may indicate that the earry over effect of the two hays was
longer than three days, It will be noted that a definite increase
in milk production is apparent for both groups of cows when switched
to the experimental hays at the beginning of period 1, This in-
crease may be in part accounted for by the fact that the hay fed
during the adjustment period did not appear to be of as good a
quality as either of the experimental haysj; however, no analysis
was made on this hay. The two groups of cows consumed the same



amounts of grain., The same amount of hay was fed to each group.
There was only 19 pounds of hay refused by the cows while on the
field-cured hay and five pounds refused while on barn-cured hay for

the three periods. The dry matter content of the field-cured hay
wag 90,77 per cent and 91,13 per cent for the barn-cured hay.
Therefore, the intake of dry matter from the two hays was practie
ecally ‘he same,

The data obtained for the 12 Holstein cows used in this
experiment were statistically analysed, and the results indicate
highly significant differences at the one per cent level in favor
of the barn~cured hay.

Liveweight changes were noted and wa:ri compared as the group
average per cow for each group of six cows(table 3). When these
data were plotted (figure 3) they reveal a general trend of gain
for each group of cows during the periods when they received the
field~cured hay and a lose of weight in two of the three periocds
when they received barn-cured hay. While these gains and losses
were not great within the 1imits of this trial, the effect on
liveweight may tend to be greater when either barn-cured hay or
field-cured hay, gimilar in eomposition to that fed in this trial,
iz fed continuously for a longer period of time, The data repre-
senting the changes in liveweight were analyzed statistically.
The results nearly approached the level of significance at the five
per cent levelj however, according to this analysis, these

differences were not significant,



Chemical analysis (tables 6, 7, and 9) show smell differences

in the composition of the composite samples of each of the hays and
of the grain ration fed during each experimentsl period; however,
there were noted differences between the aversge chemical composi-
tions of the barn-cured hay and field-cured hay (table 8), of
these differences probably the most important is that the barn-
cured hay contained 2,63 per cent more protein than the field-cured
hay. Since the grain ration fed was low in protein (average 11.87
per cent), this higher protein percentage may have eontributed to
the greater milk production from the barn-cured hay. _

The results of this study can hardly be compared directly
with the results of similar studies without noting the differences
in the methed of fesding in eash sase. Shepherd gt a2®37) fed comm
silage as part of the roughage and, also, adjusted the amounts of
hay so that each group of cows received the same amount of dry
matter in each kind of hay. The measure of differences were not
reported in terms of daily milk production, but rather as more milk
produced per acre based on the donservation of dry matter stored
from the two methods of harvesting, On this basis the barn-curing
method produced a 7.6 per cent advantage over the field-curing
method in the amount of milk produced per acre. 8light gains in
liveweight were reported in favor of the field-cured hay., The
greater milk production from the barn-curing method and the slight
inorease in liveweight in faver of the field-cured hay, reported
by these authors, correlates with the results of the present
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experiment, However, no contrast can be made as to the milk
production resulting from feeding equal weights of the m kinds
of hay to cows,. \

Morrison and Turk12)(13) ona turk ot 22(20)(?) £oq nay as
the only source of roughage but allowed the cows to consume all of
the hay they would eonsume at two feedings per day. They noted no .
significant differences in the amounts of each kind of hay consumed,
changes in liveweight, or in the production of four per cent fate
corrected milk, These results are not in agreement with those of
the present experiment where an inerease in milk production was
noted in favor of the barn~cured hay, but they are in agreement on
liveweight changes where no significant differences were noted in
either case, :

In light of the limited information available on the comparison
of barn-cured and field-cured hay, further work would be desirable
to give more data regarding the effects of the two methods of
curing hay on milk production and on changes in liveweight.

Barn hay driers have proved extremely valusble for curing hay
that would otherwise be lost because of unfavorable weather
conditions. In view of this faet their oontiM use as a means
of conserving hay 1s to be strongly recommended,

-
0%



A& controlled feeding experiment was conducted to compare
the influence of barn-cured and field-cured alfalfa hay cut from
the same field on milk production and liveweight of dairy cows,
Twelve Holstein ecows were used in this trial. The double-reversal
feeding method was followed. OGrain was fed at the same rate to
each group of cows, Hay was fed as the only source of roughags,
and equal amounts of the two kinds of hay were fed to the two
groups of ecows, There was practically no difference in the total
consumption of the two kinds of hay., Analysis of variance on the |
amounts of four per cent fatecorrected milk produced revealed
highly significant differences at the one per cent level in faver
of the barn-cured hay., The hays were sampled at regular intervals
for proximate anslysis, At the time of feeding the barn-cured hay
eontained .36 per cent more moisture, 2,63 per cent more protein,
+26 per cent more fat, 1,20 per cent less fiber, 2,26 per cent less
nitrogen-free extract, and ,66 per cent more ash, The cows gained
slightly in liveweight mhen they received the fleld-cured hay and
lost slightly in liveweight when they received the barn~cured
hay. Liveweight changes were not significant vhen analyzed
statistically.

i S e i TS
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1. The results of this feeding trial indicate that dairy cows
when fed alfalfa hay cured in the barm by forced air
ventilation may produce more milk than when they are fed the
game hay cured in the field.

2 There were no significant differences in the liveweight
changes of the cows fed barn~cured and field-cured alfalfa
hay from the same field.



(1)

{2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

Annual Report of Ky. Exp. Sta, Barm-oured Versus Fielde
cured Alfalfa Hay for Pregnant and Lactating Ewes,
Ky. Agre Exp., Sta. Ann, Rpt. 58314. 1945

Bechdel, 8.I., Slyde, A.V., QW, .0, and Williams, P.S.
Dehydrated and Sun-cured Hay. Penn, Exp. Sta, Bull,
396:10-19. 1940,

Caine, A.B, and Culbertson, C.C. Feeding Value of Barn-Cured
Hay. Towa Agr. Bxp. Sta, Ept. Part I, 151, 1946,

Camburn, O.,M, Comparison of Digestion Coefficients of Sun~
cured and Barn-cured Hays From the Same Fleld., Jouwr,
Dairy Sei. 31:8, 691, 1948,

Camburn, O.M, and Jones, C.H, Early Cut Artificlally Dried
Hays for Dairy Cows. Vit. Agr. BExp, Sta, Bull, 446, 1939.

Cochran, V.G, Autrey, K.M, and Cannom, C,Y. A Double Change=
over Design for Dairy Catile Feeding Experiments., Jour,
Dairy Sei, 24811, 937. 1941,

Gaines, W,L. and Davidson, F,A, Relation Between Percentage
Fat Content and Yield of Milk, T11, Agr. Bxp, Sta. Bull,
245, 1923,

Corden, L.D, ond Hurst, W.M, Artifielal Drying of Forage
Crops. U.8.D.A, Cir, 443, 1939.

Enott, J.C. and Hodgson, R.E, The Feeding Value of irtificially
Dried Pasture Herbage for Milk Production. Jour. DeirySed,



1785, 409-416. 1934,
(10) Lueas, H,L., 4 Method of Equaliged Feeding for Studies with
Daity Cows. Jour. Dsiry Sei, 26311, 10111022, 1943,

(11) Morrison, F.B, 20th Bd. Morrison

Publishing Co, Ithaea, New York, p. 1032, 1938,

~ (12) Morrison, S.H, and Turk, K.L, The Nutritive Value of Barn-
dried Hay for Dairy Cows., Jour. Animal Sei. 614, 489,
1947,

(13) Morrison, S.H. and Turk, K.L. The Nutritive Value of Barne
dried Hay for Dairy Cows. Mimeo. Cormell Agr. Exp. Sta.
Dept. of Animal Husbandry. 1947.

(14) Newlander, J.A. The Feeding Value of Artifieially Dried Young
Crass, Vt. Sta, Bull., 350. 1933.

(15) Wewlander, J.A. and Jones, C.H, The Digestibility of Artie
ficially Dried Orass. V&, Sta. Bull, 348, 1932,

(16) Pratt, A.D. A Device for Sampling Baled Hay. Am., Soc. Agron,
Jour, 34812, 1139, 1942,

(17) Shepherd, J.B., Hodgson, R.E., Schoenleber, L.G., Tysdal, H.M.,
Wagner, P.E,, Hosterman, W.H,, Melin, C.G., Hein, M.A,

and Hienton, T.E. Cooperative Efficienmey of Siloing,
Batn Curing, and Field Curing Forage Crops: BDIN-Inf - 43
U.8.D,A, Rev, Dec. 1947,

(18) Snedecor, G.W., Statistical Methods 4th Ed. The Iowa State
College Press, Ames, Iowa., P. 471-423. 1946,



=ty O

(19) Snell, M.G. Machine Dried Soybean Hay for Fattening Cattle,
La, Exp, Sta.Bull. 257. 1934.

(20) Turk, K.L., Norton, C.L., Spielman, A.A,, Burke, J.D.,
Morrison, F.B,, Morrison, S8.H., and Hartwig, H.B., Effect
of Curing Methods upon the Feeding Value of Hay. Cornell
Agr. Exp. Sta, Ann, Rpt. 593100, 1946,

(21) Turk, K.L., Morrison, S.H,, Norton, C.L. and Spielman, A.A.
The Effect of Curing Methods Upon the Feeding Value of
Hay, Mimeo, Cormell Agr. Exp. Sta., Dept. of Animal
Husbandry in Cooperation with Depts. of Agron. and Agr,
Eng. 1947,

(zz)ﬁoawr, J.W. and Wylie, O;B. Drying Hay in the Barn and
Testing its Feeding Value, Tenn, Agr, Exp. Sta, Bull,170.
1939.

(23) vylie, C.E., Hinton, S.A., and Scholler, J,A. Feeding Studies
of Barn-Dried Versus Field-Dried Hay., Tenn, Agr. Exp,
Sta. Ann, Rpt. 53:33«37. 1940,

(24) U.8. Buresu of Agricultural Economics, Crop Production,
Annual Summery. Pr. 57-65. 1947,






s 2 Gt g G ORI AN A TS e Sl iy kel e muialdo e i T Bl R LY ag b g i R e el e s s

Appendix
TABLE I

Weekly Milk Production in Pounds of Four Per Cent Fat-Corrected
i1k From Each Cow on Barn-Cured and Field-Cured Alfalfa Hay Experiment

T&*mAl’ 2W_§ 4

| i
O~

Weeks Period 1 BarneCured Hay
3 345.3 237.0 225.,0 210.5 192,7 182,0
2 PV | 248,2 235.7 216,2 173 172.7
3 325.0 248.9 229.3 198.,2 180.4 179.8
4 338.5 2344 232,5 216.7 185,6 181.0
Period II Field-Cured Hay
1l 316.7 214.9 200,1 199.7 173.5 165.,2
2 . 313.3 223.2 210.,6  199.2 16442 157.8
3 305.8  220.8  200,0  192.2  158.2  158.3
4 301.1 21?.6 20645 191.5 159.0 157.2
od 3 Barn-Clured !hg
i § 317.9 2161.7 198,5 192.4 169,7 161,.6
2 288,2 209.0 213.8 193.4 173.2 167.9
3 231&? 199;8 206‘& 33?.4 3%«6 156%
GROUP xx _
", g 9 10 1 12

Period 1 Field=Cured Hay
312,0 256,6 @ 229.9 2043  193.5  189.8
296,7 258,2 233.7 196.3 190.6 180.3
297.2  250.8 @ 231.2 184,22  186.6  180.6
297.3 258,8 225.3 183.4 188.2 171.4
Period 2 Barn-Cured Hay
305,86 2377  221,0  183.8 1853  168,0
2843 245.,0  223.6  17.4 1817  167.5
288,8  225.2  222,8  183.2  188.2  166.9
270.3 216.7  221,5  179.7 1844  167.1
' Period 3 Field~Cured Hay
267.0  212.3 206,8 1723  17l.4  160.3
258.6 203.7 196,.6 178.6 163.8 158,7
260,1  197.2  193.3  177.6  159.9  158.7

=
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Appendix
TABLE II

Average Weights(Mof Cows for Each Welghing as Indicated, While Fed
Barn-Cured and Fleld-Cured Alfalfa Hay

JGROUP T
Cows 1 2 3 4 5 6 Ave
Ave Weight
Beginning
Period 1 1177 1196 1235 1001 1023 1059 1115
Period 1 Barn-Cured Hay Fed
Period 1 1175 1201 1243 1022 1036 l0m 1123
Period 2 Field-Cured Hay Fed
End ;
Period 2 1189 1191 1250 1034 1042 1069 1129
: Period 3 Barn-Cured Hay Fed
End ,
Period 3 1159 1186 1238 1006 043 1075 1118

S . PR

GROUP II

Cows Z | — | S | S | S

Ave Weight

Beginning »

Period 1 1210 1299 1270 1082 944 1029 1141

o Period 1 Field-Cured Hay Fed

Period 1 1240 1314 138, 1107 943 1045 1156
Period 2 Barn-Cured Hay Fed

End

Period 2 1210 1298 1288 1105 947 1033 147

s Period 3 Field-Cured Hay Ped

Period 3 1232 1301 1295 1100 940 1038 1151

i T NG ol S g il el Oy SRR RRIE Codad

(1) Average of three day weights in pounds per cow.



Appendix
TABLE IIX

Amount of Hay and Crain Fed Daily to Zasch Cow in Easeh Experimental Pericd

GROUP 1 T GROGP IT |

Cows W SN el Sl - SHREE 2 o .2 12
Period Grain (Pounds)

1 ¥ 13 13 1 12 1 1B I B 12 »

2 18 u 12 12 12 10 18 4 12 12 12 10

3 17 13 1. D D4 9% 17 13 114 14 14 94

Hay (Pounds)
1 26 26 26 22 20 22 2 2 22 2 220 2
2 2% 26 26 22 20 2 2 2 2 2 20 22

3 2 26 26 22 20 22 % 26 26 22 20 2




Appendix
TABLE IV

Chemical Composition of Composite snnplul’z)er the Hays as Fed

Throughout the Milk Production Trial

(Dry Basis)
Barn-Cured  FieldCured
Dry Matter 9Q77 % 91,13%
Protein 21.89% 18,69%
Ether extract 2.30% 2,01%
Crude fiber 26,408 28,108
N-free extract 41,64% 43.94%
Ash 7.7 7.26%

1) The composite samples were collected by the core sampler and
the bales of hay fed Monday, Wednesday and Friday of each
week were sampled,
2) Proximate analyses were made by personnel of the Agrieultural
Chemistry Department, Virginia Agr. Exp. Sta.
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Appendix
TABLE V
Chemical Composition (Dry Basis) of Barn-Cured and Pleld-Cured Alfalfa Hay'*2)
Ether H-Free %,
Bale Sample Dry Hatier Protein Extract Crude Fiber Ash Extract .
No. No, Per Cent Per Cent Per Cent Per Cent Per Cent -
Barn &% e rn E
1 1 o? 89. "ﬂ LS : -,:
2 3 83,1 89.5 : 26,2 29.6 8.1 6.8 40.8 42,5
‘ 87.8 89.4 22.7 190& 2.3 107 %.Q 29.7 800 6.? 5130 4205
3 5 83.5 89,9 3.5 19.6 2.5 1.9 24.8 28,0 8.2 7.3 41.0 43.2
6 87.9 89.0 23.4 20,1 2.5 1.8 24,7 2.4 8.2 7.4 4le2 433
4 7 88,1 89.6 23.9 20.8 2.4 1.9 25.7 26,7 8.6 7.7 39.4 42.9
8 88,2 89.8 23.7 20,6 2.3 2.0 25.5 26.9 8.6 7.7 39.9 42.8
5 9 8806 8904 2208 1903 201 2a0 2508 2700 804 805 ‘009 &302
10 88.4 89,3 22.9 19.2 2.2 2.0 26,0 26,6 8.6 8.7 0.3 43.5
6 u : 83.4 89.3 23.2 20. : 205 2.‘ 25:9 24-9 gc’ s¢1 39.9 AB:?
120 °,7 88,6 89,2 23.4 20,4 2.5 2.3 2.6 25,4 8,5 8,3 41,0 43.6
7 13 838.3 89.5 2.9 21.1 2.3 24 26,6 26.4 8.4 9.2 39.8 51,2
1‘ 83:0 89.5 2304' 20.? 2.3 211 2712 2708 806 9.3 39!5 4909
8 15 83,1 88,2 22.6 20,3 26 2.0 5.4 27.0 7.9 8.9 41,5 41.8
Iué 38.6 88.6 22. 20.? 204 2.0 %02 %08 8‘1 906 w'4 a.5
9 b icd 88,5 89,5 21.4 20,8 2,0 210 28.2 27.5 8.6 9.2 39.8 40,5
18 88,5 89,2 8.7 9.9 39.7 40.0
10 g 29.3 89.4 g:z 7;; 42,5 45.3
, , o :
Hean ﬁ % 8,3 8,0 ﬁﬁi
1) Ten bales of each kind of hay were selected at random, and two samples were taken from eachinle

with a core sampler; all samples were taken the same day. The bales were selected from the
lots of hay fed in the milk production experiment,

Proximaté analyses were made by personnel of the Agricultural Chemistry Department, Virginia
Agr. Bxp. Sta.

2
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Appendix
TABLE VI
Carotene Content in Hay (Micrograms Per Gram)l’a)
(Two samples from each bale)
Barn-Cured Field-Cured
s s AT oy | Moyt
Bale wra Al Bale A Al
1 . 31.15 29,15 1 16,80 17,80
2 30,65  38.95 2 18,05 14.65
3 39.90 40,70 3 12,00 12,20
4 28,15 2940 4 19,50 17.60
5 31.95 40,90 5 19.95 24,,80
6 37.10 31.95 6 21,90 2740
7 30,90  29.15 7 21,10 19.75
8 .70 28,75 8 2345 26,20
9 33.60 63,50 9 18,05 17.45
10 33,30 30,90 10 21,00 21,90
Average 32,84 36.835 Average 19,18 19,98

2)

Ten bales of each kind of hay were selected at random, and two

samples were taken from each bale with a core sampler. All
samples were taken on the same day. The bales were selected
from the lots of hay fed in the milk production trial,

Carotene determinations were made by personnel of the Dsiry
Research Laboratory, Virginia Agr. Exp, Sta,
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Appendix
TABLE VIX

Digestibility Cosfficlente for Barn-Cured and Field-Cured 3".1,2)
(Pive-day trials)

Trial 1
Ty Dry  Protein  Hther  Orude  H-free
Cow 1 Barn-cured 60,75  T49 16,41 56,59  59.66
Cow 2 Barn-cured 59,96  73.15  21.83 5461  59.04
Cow 3 Field-cured 59.33  69.00 24,42  57.33  59.16
Cow 4 Field-cured 60.27  T0/76  27.06 5872  59.40
Trial 2
Cow 1 Fieldwcured 58,55 71.30 22.41 57.48 56,30
Cow 2 Fieldmcured 58,78 72.18 26,68 54,73  56.93
Cow 3 Barn-cured 60,29 7484 18,67 57,08 58,02
Cow 4 Barn-cured 60,88  75.18 1.4l 61,69 56,93

Average for four om”, two five-day trials

Pieldecured 59.23 70.81 24,92 56,90 5795
Barn-cured 60.47 The34 17.83 57«49 58441

1) The experimental hays constituted the ration; no grain was fed,

2) The direstion trial was conducted jointly by the Agricultural
Chemigtry Department, Virginia Agr, Exp. Sta, and the Dairy
Husbandry Department, V,P.I,

3) Four Holstein cows were used,
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