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Summary and Conclusions

The rapid g'rowth of secol1d~ycar sweet c!on:r p...sture in lhe
~prillg and early SUllllller compared with slower growth in late
sum111er often calise:; the pasture to get ahead of the cattle. It is
not uncommon to find a growth of 4 or 5 feet high that has little
value a" pa:;lurc or hay and is a problem to rcrno\"e from the land.
)'laking sud, overgrowth material into silage is suggested as a
l11cam oi utilizing it as a feed for dairy caule.

,\ feeding trial. using 8 dairy cows. showed that sweet clO\'er
silage wa~ practically e(llIal to corn silage, as measured by milk
and butterfat production and body weights of the cows.

In the upper part of the silo the sweet clm'er silage was dark in
color and had a characteristic coumarin odor. .\s the silage wa'>
fed'ofi it improved in {luality. The hottom half was light. greeni!>h
rellow in color and had a clean. silage odor.

SWL"tt do\"er silage was not so palatable as corn silage. but the
Cf)W;; were soon accustomed to it :ll~d ate all that waS offered but
110t so greedily as they did corn silage.

Good quality sweet clover silage docs not taint milk and milk
products :lny more than corn silage. hut there is Illore danger oj
laints due to poor lluality sweet c1o\·er s.ilage than in the case oi
:orn silage.
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Sweet clO\"cr ha~ increased "cry rapidly in popularity throughout the
L'nitcd Slates during the last decade. While formerly it was con

sidered a weed pest it now is recognized as one of the l>cst special pasture
crops due to its heavy yields of forage and its ability to \\'ilhstam! drouth
and other <l(h'crsc conditions. Heing a biennial legume. it fits into the
crop rotation 11icely and is a valuable soil ill1pro\'cr. Il has a wider adap
tation than alfalfa and is being Ilsed to some extent as a hay crop.

In the northern part oi Idaho sweet c1o\"cr has bcc()l1Ic the leading
pastllrc crop, and in the irrigatt:d section it is l>cCOl11illg popular as a sup
plementary pasture crop. Although sweet clover continues to grow
throughout thc summcr, even during periods of water shortage, in thc
late summer it blooms and attcmpts to fOfm a seed crop, at which time
its value as a pasture crop is greatly reduced. The difficulty of using
sweet clO\-cr for p.1.sture is largely one of managcment. fn the spring the
growth is very rapid, and it is difficult to keep the crop pastured down
properly with the same size herd that the pasture will carry later in the
season. SOllletimes the growth of the second-year crop is 5 or 6 feet high,
and the crop is no lillger fit for pasture or hay. It is important to find
SOme mcthod of sah-aging this large quantity of forage which othcrwise
is wasted and is a problcm in prcparing the land for the next crop,

The purpose of this experiment was to determine the feeding vahle of
sweet clover silage for milk production. Although in some sections the ton
\luge per acre lTlay warrant the consideration of this crop in preference to
other crops, the thought the authors had in mind was primarily one of util
izing the overgrowth of sweet clovcr which would otherwise be wasted,

The results of this investigation arc presented as a preliminary rcport,
sincc no opportunity has presented itself for checking the work and as
it secms advisable to report the data,

Review of Literature

Several writers (9, 14-, 15. 22, 23) have suggested the possibility of
utilizing- sweet dover as a silage crop, particularly under s~ial condi
tions..At the Missouri station (20) excellent quality silage was made from
~wecl dO\'er and othcr leg-limes when the moisture content of the material
ensilcd was betwccn SO and 70 per cent. The Kansas station (2. 21) re
portcd that sweet c10vcr alonc could be made into good silage with less
difficult), than alfalfa, In compa,.ing yields (If white and yellow blossom
sweet elo\'er at differellt stages of growth Neidig and Snyder (14) re
ported that the white hlossom variet), "beforc blossoming" gave the heav
iest yield.

"Dairy Bu.b;ondn\;(". Idaho Ag<icullural E,,~rimcll\ SI,"ion. Formerly A••islanl l)airy Hn.band
man. Idaho ,\grieuhural ~;xl'Crimcnl SUlien.
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Considerable study has been devoted to the use of sweet clover as a
silage crop ill Canada. Derick (6) states that sweet clover silage is as
good as alfalfa silage. I-Ie reports (7) that in two feeding trials with
milk cows sweet c10\'cr was not quite e<Jual to corn silage as measured hy
the body weights of the cows and the milk production. During the first
year, SQme heifers on feeding experiment died with typical symptoms of
sweet clover poisoning. Schalk (18) described this disease in detail and
suggested methods of prevention and cOntrol. He reported the di~ca~c

was dlle to long continued fceding of spoiled or da.maged sweet clover hay
or silage.

Shutt and Hamilton (19) described and reported analyses of four !'<11l1

pies of sweet clover silage scnt in to the Division of Chemi~try of the Do·
minion Department of Agriculture. lloppcr (13) states that sweet dover
is comp..1.rati\-cly easy to ensile. He suggests cutting with a binder and
allowing the bundles 10 wilt 2 or 3 hours in the field, lOntil cattle become
accustomed to sweet clo\"cr silage they do 110t cal it as readily as Olher
silage.

The Ontario Agricultural College (I) Cllt 5 acres of swcet clO\'cr with a
binder when the crop was in the late bud stage and about -1- feet high. The
yield slightly exceeded 7 Ions per acre. Excellent silag~ r('sulted, and a
feeding trial conducted with scven cows showed that slightly better pro
duction was obtained when 22.8 pounds of sweet clover silage wcre feci ill
addition to othcr feeds than when 35.8 pounds of corn silag-c were fed,
Some farmers reportcd thai sweet dover silage had a slightly constip.1.ting
effect on the cattle. From experiments in making silage at various stages
of maturity of the plant, they concluded that the best time to cut the
crop for silage was when Ihe plants are "juSt cOlllmencing to bud" or "the
late bud stage." The fJa\'or of milk was not affected when sweet clover
silage \VilS fed unless the milk was unnecessarily exposed to the silage
odor in the barn.

Hopkins (12) reported a yield of 7.9 tons of sweet clover silage C0111

pared with 13.5 tons for corn, and 6.i9 tons for oats, peas, and vetch silage.
At the North Dakota station, Dice (8) fed to dairy cows sweet clove"

silage made by stacking green sweet clm·er. The silage was excellent but
not so palatable as corn silage. A feeding trial showed milk production
to be only slightly in favor of corn silage, but about 10 per cent more
sweet clover silage was wasted. Flavor of the milk was not affccte'd,
Miller and Christensen (16) of the samc station state they believc sweet
clover silage fed to dairy cows over long periods would givc better results
than have been reported through short period comparisons with corn silagc
due to the palatibility of the two silages affecting consumption when
changes are made. ]n feeding steers, Christensen (3. -1-) obtained smaller
daily gains with sweet clovcr silage than with corn silage, and found the
corn silage contained 10 per cent morc total digestible nutricnts than the
sweet clm"er silage, whieh he attributes to the grain in the corn silage.

Gamble and Kelly (11) tesled the fla\"ors and odors of milk when 5. 10,
and 15 pounds of sweet clover silage were fed both before and arte,' milk
ing. Thcy concluded that sweet clovcr silagc tainted thc milk cvcn when
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fed after milking but that if the milk was aerated while still warm as much
a!i 15 pOllnds of this silage could be fed after milking without seriously
tainting the milk.

Feeding Trial

The plan consisted of a comparison of sweet clover silage with corn
silage a!> a !lucculent feed for dairy cows with other conditions as nearly
"I;lIuL'lTdized as possible, Eight purebred Holstein cows were selected
frOIll the l'niversity of Idaho herd for use in the experiment. The cows
werc c1ivi<1<.-d into IWO group" of four cows each. An effort was made to
balance the groups with re!'ipect to weighl, age. production, and period of
bet'll ion and gestalion.

The experiment covered a period of 80 days, divided into Ihree experi
mcntal periods of 20 days each and three preliminary periods consisting
of 10 day,> for the first and 5 days each for the se<::ond and third, The
"l'cond and third preliminary periods were shortened after the experiment
wa" in progress due to "hortagc ill the amount of sweet c!o\'er silage.

The double reversal system of fccdillg was used. Cows in Group 1
were fed ('orn silage during the first aud third periods and sweet clover
,>ilage the st:cond period. Sit1lultaneou!'ly, cows in Group II were fed
"weel clover silage during the first :l.I1d third periods and corn silage the
<;(,'Cond period. The milk from each cow was weighed every milking and
te..ted for butterfat the middle two days of each 10 days of the 2O-day
experimental periods. The cows were weighed individually three consec·
I,tive days pre\'iou~ 10 each preliminary alld' experimental period, and the
la .. l three clays of the final period. The ayerage of the three weights in
each ca~ was taken as the true weight. .\11 feed was weighed to the cow ..
imli\'idnally and the refu.!>ed feed weighed back A compo~ile ~ll1ple of
all frtds offered and all feeds refused was taken for chemical analysis.

During the fir:.t preliminary period an attempt was made to determine
the alllount of hay and silage each cow readily would consume daily in
addilion to the grain ration, The C!>timates thus obtained were used in
:.tandardizing the hay and silage. regardless of kind, Ihroughout all exper
imenlal periods. thereby making as nearly as possible Ihe amount of hay fed
conHant for each cow and the comparisons of the two silage crops direct
pound for pound. The grain was fed at the rate of one pound to each
three pound!> of milk produced per day. The amount of grain to be fed
c;teh cow was determined hy a\"f:raging the daily milk production for each
five days and feeding the proportionate alllOUl of grain the next five
day,>. The grain mixture used was the standard herd ration which was
a.. follows:

350 Ibs. wheat bran
200 Ibs. barley (ground)
200 Ibs. oats (ground)
100 lbs. linseed meal
100 Ibs. cottonseed meal
36 Ibs. mineral mixture

The analysis of the feeds u...ed as repre-.ented by compo.,ite s.:ullples ]s
KivclI in Table L
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The corn silage analysis compares fairly closely to the .werage of 121
analyses of well-matured corn silage reported by I Iellry and Morrison
(1), while the sweet cloyer silage is comparable in composition to the al·
falfa silage (high in moisture) reported by the same authorities. Table 1
shows the sweet c10yer silage was higher in moisture and lower in dry
matter than the corn silage. The most striking differences WCfe that the
swc~l c1o\'cr silage contained ahout one-third Illorc protein and about onc~

half as much nitrogen-free-extract a~ the corn silage, making the nutriti\'C
ralio of the :.wcet dover silage considerahly narrower than that of the
corn silage. The sWt'ct doyer silage contained lllllch more crude fiber
than the corn silage.

Description of Feeds

The alfalfa 11:l.y used was first-cutting ::l1falfa grown near Moscow,
Idaho. The corn for silage was grown on the University farm and was
typical of that growll in this region.

The sweet clover silage was made from a. second-year stand of white
swet:t do\·er. The field contained abollt I.; acres, and 15 cows had been
pastured on the SW{'Ct clo\'Cr since it was first ready in the spring. IIt ad
dition. four horses were pa!>tllfel! a short time. The number of stock was
insufficient to keep the sweet clover down to the ocst height for jk1.stllre
purposes..\t the time of cutting for silage the crop averaged about 5 feet
in height. \'arying ffUlll -I to) (. fCt:L (1epending all soil and other conditions.
The stand was nOl uniform .. ilWC the field had not been prop<'rly pre
p.1fed for seeding.

Ilaf\'csting began on July 25 when Ihe crop was in full bloom. No at
tempt was made to Cut the clover at the ideal tillle for silage purposes as
tht: crop was purchased as an emergellcy silage crop. ~lost of the crop
was harvcsted with a binder. hut due to delays in filling, the clover became
so dry and the binder choked so badly tbat it was necessary to cut the
remainder with a lllowilY{ machine. i\lost of the crop was left on thc
ground only a few hours before hauling to the silage cutter. The silo
filling process wa~ the samc as practiced for corn except more cate was
exercised in keeping the knives of the cutter sharp.

The crop was weighted into the cutter, but the exact yield per acre was
nOt obtained since only part of the field was used. The owner of the field
estimal.cd about eight acres were cut. Since 6-J. tOilS were ensiled this.
wOllld make an estimate of abou~ eight lOllS of silage per acre. Even
should this estimate he high the yield IllUSt be considered very good. inas
1Illleh as the stand was was not uniform and the crop had been pastured
continuously since spring.

When the silage was fir:.t opened it was dark colored, almost black, and
had a strong odor with the coumarin odor quite pronoullced. The cows
did Ilot relish it and much was wasted. The silage got better deeper down
in the silo. The last third was bright in color, did not have the strong
cOlUllarin odor, had a typical silage fermentation odor, and was relished by
the cows. There was considerable waste during the first two periods of the
experiment, however, and the best silage was used only during the last pcr-
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iod of the experiment. The poorer quality of the upper half may have been
due to the dryer and more mature stage of the plant. lack of pressure for
thorough p,''lcking. lack of fineness in clilling. or a combination of these
calise....

Results

.\ summary of the results of the feeding trial is presented in Table 11.
The average of the iir:.t and third periods was compared with the second
period in all instances to offset decline in milk production and control
other factors as the e.xperiment progressed. The fact that the a,'erage
butterfat production of both groups was nearly a pound per day would
indicate that the production was sufficienrly high to reflect significant
differences in the two rations.

The results from the two rations were as nearly identical as it would
seem possible to obtain. Daily fced consumption for both groups com
bined was 23.-1 pounds of silage, Li.O of alfalfa hay. and 9.7 of grain mix
lure while being fed corn silage; and 23.4 pounds of silage, 15.6 of hay, and
9.6 of gnin mixture whilc being fed sweet clo\'cr silage. Daily produc
tion of 4 per cent milk ("fat-corrected b"sis" [10]) was slightly higher in
(;roup I and slightly lower in Group II while the cows were receiving corn
",ilage than when swcct c1o\'er silage was fed. \\'hen the two groups were
averaged together the daily milk production (fat-corrected) was 25.6
when corn silage was fed and 25.1 when sweet c1o"er was fed. This is
as similar as COllI<! be expected. i\lilk is fat-corrected to a 4 per cent
hasi ... hy multiplying the pounds of milk by 0,4 and adding this result to
Ihe pounds of fat multiplied by t:-. The objttt of adju"-ting milk pro
duction to a fat-correcled basis is to combine into one figure the energ)-'
output in milk and fat production.

The a\·erage weight of the cows ill (,rouIlS I and II at the beginning of
the corn sila~e te:.t period "'"as practically the same as the corresponding
weight for the cows on swcct c1o\·er silage. The a"erage gains of 7and 6
pounds while 011 the twO rations may he considered as practically no change
... ince more \'ariation than thM is obtained in consecuti\'e days' weights (5).

SlUumarizatiQIl of the IWO group", comhined showed that when corn
:-ilage was fed the cows consumed daily 3.~ pounds of digestible crude pro
tein and IR.()') pounds of total digestihle nutrients; and when sweet clover
... ilage wa", fed. the daily consumption was 3.15 pounds of digestible crude
protein ami 10.64 pOllnds of total digestihle nutrients. About 8 per cent
less tOlal dige:.tihle nutrients ami 3.fi per celli morc protein were consumed
daily 011 the sweet clover .<:ilage ration. These differences were due to the
hig-her protein amI lower carbohy(lratc equi\'alent content of the sweet
clover silage COllll}i1red with corn silag-e. For the same reason the nu
trients coml1111cd per 100 pounds of 4 per cent milk showed more digest·
ihle crude protein and less total dige~tihle nutrients Ilsed 011 the sweet
c!o\'er :'iilage ralion (12.73 and fiS.R2 respccti"ely) than with the corn
silage ration (\1.97 and 71.12). .

Considering comparisons of milk and fat production, body weight in
creases, and nutrient intake. the results obtained with sweet clO\'er silage
sccmed practically identical to th~ obtained with corn silage.



, iDAIIO AORICUl~TUIlAI~ EXPEHIMENT STATION

Palatibility

The sweet clover silage varied greatly in apparent quality from top to
hottom of the silo. The top pari was vcry dark colored and had an offensive
odor with the coumarin odor rather pronounced. The bottom part of the sil
age was a bright. greenish-yellow color and had a characteristic clean, silage
odor. The feed weights indicate that while 011 the experiment the cows
consumed about lhe same amollllt of sweet clover silage as corn silage with
very little weigh-back. The}' ate the clark-colored, strong-odored silage
l11uch less greedily, however, and considerably more difficulty was exper
ienced in getting lhe cows "on feed" ouring the preliminary periods. It
\1'0111<1 seem f rOIll observation that the good CJuality sweet clover silage in
the boltom part of the silo was almost as palatable as the corn silage, but
the <Iark·colored swcct c!O\·er silage was less palatable,

Effect of Sweet Clover Silage on the Flavor and Odor of Milk and
Milk Products·

~\ group of four I [olstein cows was fL'd eight pounds of sweet c1o\'er
silage just heforc milking for a week and then the silage was fed just
after milking for a week. Another KroLlp of four Holstein cows was sim
ilarly fed corn silage. .\ fter the cows had been under each system of feed
ing for se\'eral <lays the milk of each cow and the composite milk of the
group was scored for fla\·or and odor. The cream fr0111 the milk was like·
wise scored, as was also lhe butter made from the cream, The swcct
clover silage used was bright yellowish-green in color and had a charact·
eristic silage fermentation odor,

When the silage was fed before milking a silage flavor and odor was
found ill the warm milk, the off· flavor being Illorc pronounced in milk
from the cows fed curn silage than in the milk from cows fed sweet clover
... ilage, After the milk was cooled amI aerated the silage fla\·or and Ollar
was nOt noticeable. ?\'Ol1C of lhe milk from cows eating sweet clover
silage had ally off·fla\'or or odor which might be considered as being pe
culiar to sweet clover silage, such as coumarin flavor. In the case of both
silages the cream and buller had no silage or feed flavors.

Even when the silages were fed after milking, silage flavors and odors
were found in the warm milk, although they were possibly not (Illite so
noticeable as when the !>ilages were fed before milking, The fact that
ahotlt the same amount of taint was present in the milk produced from
both silages, and when the silages were fed both before and after milking
would indicate that the off-flavors and odors may ha\·e been ahsorbed
rrolll the barn air. The results justify the conclusion that good quality
sweet clover silage is no worse than corn silage in causing taints in milk
and milk pf()(llicts. This conclusion is in agreement with the reports from
the Ontario Agricultural college (1) and Dice (8) of the North Dakota
~tation, hut is COntrary to the report of Gamble and Kelly (11).

It seems worthwhile \0 cjlll attention to the grem difference that may
exist in the quality of sweet clover silage. In fact, that is true of most
leguminous silages. It has heen previollsly mentioned that about the lip'

"The 3u,h"... are indebled 10 H. A. fiendix.n, (ormnly A.s;llaut ]);tiry lIushand",,,,,, Idaho AKri •
• "It"",l t:"ll"Timeoll Sla,ion, fOT searing and pro<:eni"l1 the milk and milk pTOduet •.
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per third of the sweet c1o\"er silage used in this experiment was dark col
ored. almost black:, and had a strong odor with the coumarin odor quite
pronounced, The silage got better deeper dowli in the silo, The silage
used for the fl:wor and odor studics came from close to the bottom of the
silo. Such difference in the <juality of the ~ilage in the same silo would
indicilte that different results might be obtained on studies of flavors and
odors of milk if the silages used differed in quality, p.lrticularly if thc
swt..'Ct c10ycr silage was made ill a small experimental silo,
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'rAULI-: I
Cllemiclll ,\lIl1lyses of Fel'ds

(III J'erc;elll)

Crude I Carbohydrate,
FEED Water A~h Protein Fiber N.F.E. Fat

Grain 8.10 6.39 18.65 10.'16 51.JS 5.05
Alfalfa Hay 6.l7 7.'12 12.65 36.25 35.8-1 1.67
Corn Silage 70.9 2.59 2.03 7.OJ 16.35 1.10
Swett Clo\"cr Sil<lgc 76.0 1.% 2.98 9.41 8.0 1.65

"OTt:, l)e1~rmi""lion. m,,<l~ " ,", lJ~I'"rln,~''' 0' ..\gnc"llllr,,1 C~'''';OIry. lda~o A8T1·"h"r~1
EJ<p...;m~nl SIal;Oll.
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