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INTRODUCTION

Sudan grass is an important hay ane’pasture crop of the Middle
West und Southwest because it is drought and heat resistant. It
makes its greatest growth and produces the most feed during July,
August, and September, when native grasses are less productive.
~ “The usual farm practice in making Sudan-grass hay is to cut it
when the seeds in the heads are in’ the milk or soft-dough stoge. One
and sometimes two cutfings, depending on the Yeason, are obtained
when the hay is cut at this stage. This procedure results in a coarse,
stemmy hay, and dairy cattle refuse to eat probably 25 per cent of it
by weight. Considerable information has heretofore been available
on the comparative vields of Sudan-grass hay cut at different stages
of maturity,! 2 but data indicating the comparative feeding value
for dairy cuttle are limited. :
- Prévious experiments with Sudan grass at the Woodward station ?
‘bave shown that as pasture it exceeded winter wheat, winter rye, and

4 The woik ol the Woodward Dairy Experimment Station is carried an by the Bureau of Dairy Industry

ege, Epecialists of the Bureau of
; ustry; on the staff of the Dry Land Experiment Station, st Woodward, Okla,, rendered ndvice
on the stages for cutting the hey. Chatles B, Parker, junjor chemist, Bureau of Dairy Endustry, conducted
the analiytical work. ~

AVINALL, H, N. BUDAY-6EA88. ~U. B, Dept. Ag. Farmers' Bul. 1126, 21 p., 10 Og., 1931, )

+VmaiL, H. N., and GEPTY, R. E. SUDAN GRASS AND BELLTED FLANTE, U, B. Dept. Agr. Bul. 881,
68 p., 25 fig. 1921. (This bulletin contalps & detailed sccount of the introdiction of Sudan grass and several
.other species of grass sorghtims, as 'well as & summary of the 7esults of numerous experiments with Sudan
eress in the United Biates.)

3 ETAUBER, C. I, 5TUART, D., -and GRAVES, B. B. DAIRY WORK AT THE WOODWARD FIELD STATION,

 WODDWARD, OKLA., 192140 1928, TU. E.Dept. Agr, Clre 12, 24 p,, iilus. 1927, :

157007°—33-—1
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sweetclover in nutrients produced and value per aére. As e hay crop
1t exceeded cowpeas ir, yield and nautrients produced per acre, but was
exceeded by Sunris kafir and Red Arnber sorgo in yield and nutrichts
Pproduced per acre, - . -

Fiswme 1.—Bu'dan-grn$s hay cut nt threa stages of maturity: A, first-heads-out stage; B, full-head
B stage O, milk or zoft~Gough stage

PLAN OF INVESTIGATIONS

In 1928 e)g]eri;nents were started at the Woodward (Okla.), Dairy
Eixperiment Station to compare the vields of nutrients per acre and to
compare the feeding values for milk production of Sudan-grass hay
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" harvested {1) when heads ﬁ.rst appeszed, (2) when :fully headed and

o {3) when the seeds were in the milk or soft-dough stage. Field records

‘have been secured for three yesrs (1928 to 1930 inclusive), on the
+ - full-head snd soft-dough staged and for four years (1928 fo 1937,
... inclusive); on the first-heads-out stage. For two years (1929 and
.- 1930) data were secured on the yields of Sudan-grass hay cut approxi-
‘mately every 30 days. Feeding experiments comparing. the feeding
values of the hay made from the various stages were conducted for_
the two years 1928 and 1929, and in addition, for the yesrs 1929 and
1831, respectively, Sudan grass cut in the full-head and first-heads-out
stn,gers was ensiled, and groups of COWS were fed in such manner as o
obtain 2 compsarison of the hay and the silage both made at the full-
head and first-heads-out stages,

Additional data were secured in 1928 to 1931, inclusive, on the
carrying capacity and milk productlon per acre for Sudan grass as &
pasture crop, and these data are included and are interpreted om
comparative basis with the yields and nutrients produced by Sudan
grass as g hay crop

FIELD EXPERIMFENTS WITH SUDAN GRASS CUT AT DIFFERENT
STAGES OF MATURITY

For these experiments similar plots of land of approximately 0.675
acre each were laid out and seeded (drilled) to Sudan grass. The
seeding date was June 1 for 1928 and 1929, May 22 for 1930, and
June 8 for 1931, and the seed was sown at the rate of 12 pounds per
acre. The plots had received no fertilizer treatment and were com-

parable in every way. The hay was cub at the steges previously
mentioned, unless otherwise noted {fg. 1), allowed to cure in the field,
and then cocked for several days, after which i% was earefully wel,,hed
and stacked. The weights obtained when the hay was stacked were
considered as field-cured weights,

Tasue L—Comparison of yields of Sudan—grass hay from similar plots cut at {hree
different stages of ‘malurity, 1928

Stage "

First Mk or
Fuily
heads ad soft
ong bead dough

Data of speding mmmne mmmme=| FuBe ) [ Jume 1§ Jung i
Date of—
Flrst cutting .- Fuly 19| Ang. 3| Auvg. 15
Becond cuttmg . . e {E0et, 51100t 511 0ck 5
Length of time between—
Bowling and first entting - - 5 48 75
First and second cuttings. . ... 178 163 P51
F!eld-mmd hsy (weight as stacked):

3,400 3 4,217
- —— J— 1,48 225
Tntslﬂeld—curednny - —— 4,554 , 4, 443
Tctal pir-dry hay - 3, v L Hl 3,551

1.0n account of an unfavorable growing season, Uhis cutting did oot represent the stage Indicated  Second;
-cuiih;fs ware al! maode on the same date,
caiated on the busis of loss of 20 per cent in molsture.  This is the avernge loss for 1930,
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. Dateofsenriiﬁe . June I | May 2

. 4. " rEcHNT 'CAL'BtJ’ILE'I"W 352, U.'S. DEPT. OF AGRICULTURE

_ Representa.twe sa,mples of each cutting were obtained at the time
i of-weighing and stacking. .The samples were placed in muslin bags
«and were hung up to dry until they were thorou%hl y air-dry. Yields
of air-dry hay tﬁel acre were calculated from the loss in weight of t.be
samples from the field-cured to the air-dry basis, For 1928, only the
field-cured weight was obtained, but the air-dry weight was caleu-
lated from the loss in weight of the eamples for 1930.. The air-dry
sam}ples were sent to the Washington, D. C,, Iaboratory for chemical

analyses.
Tables 1 and 2 give the essential field records on the hay cut at the -

'?,-:‘fsp tcated stages for 1928 fo 1930.

TABLE 2.--C‘omna “son of yields of Sudan-grags hay from similar plots cul ot four
different stagés of malurily in 1929 and 1530 -

Stage

Firet heads out Fult head

1928 1930

Tiate oi—
First cutting July 17} July B
Second mttmg--_.. - , Aung. 14
Third eutting L Jet. o
Fourth eatting

Lenrth of time betwesn—
Sowing and first oatting_.. i 47
First and second cutdings. - d a7
Second aad thivd enitings 53
Third and fourth cuttings—.... . —_—

Air-dey bhavr
First cutting. ) 734
Recond cufting: d g7 ay
Third eutting .-

Fourth enttilig..
Tolal air-dry liay.

Sta

Milk or seft.dough | Cut avery 30 days

1920 . . 1530

DHE of sending » Juna 1 Muoy 22
oi—
First cutting...- Ang, 10 Inne 30
Second cm.t%n?. - i Ogt. . . 3 Aup. B
Thied eutting ... ) pt. Sept. 12
Foorth cutting d Oct, 20
Lenogthef time betrreen— :
Sowing and ficst cutting 3 - 3%
First and second euttlnes .. o . d . . an
Second and third eattings ]
‘Third and Jourth cubtings. oo € .- 38
Alr-dry hay: |
First eatting ponmis per acre.. : - &80 3,206
Secand cuttng do.._. 16
Third autting. .- . . Ed5
Fourth cutting.._. . P —— 583 240
Tuotal alr-dry hay 3,12

I This cutiing did not quits reach the fulmilk or soft-dough stagi:.

In 1929, the second cutting from the plot used for the soft-dough- "
stage hay did not quite resch that stage, The 30-day-stege hay in
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. 1930 represented a soxzewhat longer growing period than 30 days, the
. four cuttings averaging 38 days’ growth. For 1929, the four cuttings
-2 of 30-day-stage hay iveraged 33 days in growth. For convenience,
8- however, it is hereafter referred to as 30-day-stage hay. - -
. The difference in growth as represented by the number of cuttings -
. for the three respective yesrs is expiained by the amounf of rainfall
p-. . - during the growing periog for those years. Thisis shown in Table 3.

i _TABLE 3.—Record of reinfall during &-month growing period, Woodward, Okla.;
R o 1928 ls 1981, inclusive : L

Rainfall (inches)

- {"Tatal for

May Tune | July | August 5 months -

. 09 3.7 . ’ A 5 3301
. 41 . 58 » 12.68
.78 2.93 . . . 13.42
L 44 2469 113 .3 11.65

1931,

*. July, August, and September are the three months when rain is
raost heeded for recovery and growth after cutting. For this reason
the yields of hay in 1929 are materially higher: than the yields in
1928 and 1930. :

Records were kept for 1931 on the yields of Sudan-grass hay cut at
first-heads-out stage only and are as follows:

First cutting

Second cutting

Third cutting

Days between reseeding and first cutting

Days between first and seeond cuttings

Days between second and third cuttings

Air-dry hay per acre, first cutting (pounds)

Air-dry hay per acre, seeond cubting (pounds)

Air-dry hay per acre, third entting {pounds)

Total air-dry hay per acre (pounds) oo oo -

The yield of 2,571 pounds of air-dry hay per acre in three cuttings
is considerably lower than that of the hay cut in the three previous
years at the same stage. The fact that this yield was lower was due
largely to a shortage of moisture. In 1931 the rainfall was only 11.65 -
inches for the five months May to September, inclusive, while in
each of the three years previous, the rainfall slightly exceeded 13
inches for these months. Then too, in 1931 the Sudan grass had to
be reseeded. It was originally plaitted on May 29, but 1.9 inches of
rain fell on June 5 and washed out most of the seed.

The yields of hay from the different stages of maturity sre sur-

 prisingly close by years. Judging by the yields in the three years in
which hay of the three stages of maturity was made, there is no mate-
rial difference in the acre yields of air-dry hay. For these three years
~ the average yield per acre was 4,033 pounds of first-heads-out hay,
" 3,025 pounds of fully headed hay, and 3,922 pounds of soft-dough-
stage hay. The average yield of hay cut approximately every 30
days during 1929 and 1930 was 3,117 pounds. This is considerably
lower than the 3-year average for the hay cut at the other three stages

. 4 Reseeded Tune 5,
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- of maturity. In 1929 the yield of the hay cut every 30 ‘days was
< markedly lower, but in 1930 it was practically the same as that for
*'< the other three stages. These yields are somewhat lower but com-
pate favorably with yields of Suden-grass hay reported from the .
. Fort Hays Experiient Station, Hays, Kans.® ' ’
- As previously stated, the hay was weighed as taken from the field
betere it was made into small stacks of approximately 3 tons. From
the difference bétween the weight of the hay as taken from the field,
its weight on an air-dry basis, and the amount of moisture remaining
- 1n the air-dry sample, the moisture content of the field-cured hay was
. -~ calculated, These resulfs indicate that some of the cuttings weni
into the stack containing as high ag 46 per cent meisture, This js
much higher than is ordinarily considered safe for stacking or placing
In the mow." 'With the exception of & small amount of the second cut.
ting from the first heads-out plot for 1929 the hay was not damaged
by heating. No browning of the hay, such ns would ocour in *“ tobaceo-
cured’” alfalfa was noted, :

CHEMICAL COMPOSITION AND PROTEIN CONTENT

The chemica} composition of the hays eut at the different stages in
+ 1928, 1929, and 1930 is given in Table 4. '

In two of the three years the percentage of crude protein in the
first cutting was materially greater for the hay cut at the first-heads-"
out stage than for the full-head and soft-dough stages, but in 1930,
the hay cut at the full-head stage was somewhat higher in crude
protein. Due to the short growing season in 1928 the Sudan grass,
after the first cutting on July 19, did not reach the stage of maturity
desired before danger of frost was imminent. Consequently, the
second cutting on all three plots was made on October 5.

Jn 1928 the period between the time of firsh cutting and the date,
Qctober 5, when the Sudan grass on all three plots was cut, was 51
days for the soft-dough plot; 63 days for the full-head plot, and 78
days on the first-heads-out piot. (Table 1.} In periods of time for
growth the plots were actually reversed from what they were at the
time of the first cutting. While days’ growth is not always a criterion
of stage of growth reached, in this instance both the erude-protein
and crude-fiber content follow very closely the days’ grewth in
reverse order, the hay being highest in protein content snd lowest in
crude fiber for the 51 days’ growth (second cuiting, soft-dough stage,
1928) and lowest in percentage of protein and highest in crude fiber
for the 78 days’ growth (second cutting, first heads out, 1928).

In 1929 three cuttings were obtained on the plot cut when first
headed out. The soft-dough plot, cut first on August 10 (Table 2),
agein failed to reach the soft-dough stage when growth stopped on
October 21. Consequently the hay on this plot represented a shorter
period of growth at the second cutting (72 days} than did the hay
ftom the full-head plot (82 days). The effect of stage of maturity is
again-reflected, as it was in the 1928 cuttings, in the crude-protein
and crude-fiber content following the period of growth, but in reverse
order. The protein content decreased as the period of growth ad-
vanced, while the crude-fiber content increased. The period of
growth at the time of the second cuttings on the full-head and soft-

ough plots was longer in 1929 than in 1928, yet the percentage of

$VINALL, M, N, SUDAN ORAsd, U, 8. Dept. Agr. Furmer's Bul. 2125, p, 13, 1931,




T)\BLE 4;—~Chcmical composilion of Sudan-grass hay ((lry-maitcr basis) cut al (hj]‘crmzl s!ages of maturzty/ and yzeldv af er malter and cmde
. prolein, 1928~1930 » . : ,

R
Do

“Composition.of each cutting :

J¥ield per acr
<[ ¥old per ot

- T - - oo
Year and stage of Crude protein In— Ether extract (fat) in—~ Qrude fiber in~ Nitrogen-free extmct'in-n
maturity . . L - s

First |Second | Thira |Fourth | First |Second ) Third | Fourth Second| Third | Fourthi| Tirss - |Second | Phira |Fourth| PHY, S:&g?nf :

1928

Per centi Per centlPer cent| Per cént|Per centi Per cenll Per cent| Per cent| Per cent| Per cent] Per cent| Per cent| Per.centi Per ceni|Ler rcr'l Pey cent| Pounds.} Pounds
First heads oub...oncinoine) 12,5 6.8 wommees| 200 LT fianen s 30 a4 47 L - : 3,864 =
Full head. .- 2 0.0 159 ; 32 Lciacans 47 k 3,
Soft dough Beh | LT 188 Lo o 52 109

a

1 1,33
Full head ..
Soft dough.
Gut every 30 days

- 1930

Flrst hem]s OUtooslan innean 1.
Full h 8.
g - 7. 0,

Cut every 30 dnys 2, 0.

| ETEEVO XUIVA Y04 SSYED NVAAS

.. L Afr-dty hay averaged 10 per cont mojsture,
3'Ng sample.
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- protein was Higher for the hay cut from these plots in 1929, and the
. _’gfrcentageiof ccrude fiber was Jower. This would seem to be contra-

- dietory to. the results that have just been pointed out as due, to
.length of period of growth. It has been found, however, that the
absence of moisture will also affect these elemerits, prolonged dry
weather depressing the percentage of protein. The rainfall was very
- light in August and September 1n 1928 and was much heavier in the

same months in 1929. This would probably account for the greater
percentage of protein in the second cuttings in 1929 notwithstanding
_ the longer period of growth, as compared with the second cuttings
in 1928. QOther conditions might have been responsible for revarding
the maturation of the plangs in 1929, '

The average crude-protéin ¢ontent for the three years of the three
iespective stages for first cuttings only is:

' : : Per cent

"~ First headsout_____._____, e e e e am

Full head "
Soft dough
Cut every 30 days (1929 and 1930 only)

The hay cut every 30 days was higher in crude protein in 1829 than
the first heads out and other stages, in ail but the second cutting,
which contained only 9.4 per cent of crude protein. Since the crude-
fiber content of this cutfing was low, it is probable that the sample
anatyzed was not typical. The average crude-protein content of
the four 30-day cutfings for 1929 was 13.0 per cent.

In 1930 the hay from the first three cutti of the 30-day hay
averaged 13.6 per ceni protein, the same as did the four cuttings for
1928. In 1930 the 30-day hay averaged 37 days’ growth, while in
1929 it averaged only 33 days’ growth.

Table 5 was compiled to show more clearly the relation of the
chemical composition of the Sudan-grass hay to the number of days’
growth, This table shows the average composition of all semples
analyzed, arranged approximately by 10-day growth periods at time
of cutting, which ranged from 30 to 82 days.

TABLE 5.-—Average composition of Sudan-grass hay srranged according v -“.F0~day
growth periods, dry-matier basta

Nutrlents

SR— o

ays of growt of hay

Ve ol g mnalyzed | Orude e{:ggf:t Crade gl:gf:e
Trotein (fat) fiber oxiract

Nuriber | Per cent | Percent | Per eend { Per cent

8 13,3 208 31 Bt
30
il
32,
.32

1.9

L
L
L
L

The percentage of protein decressed with advance in days’ growth,
es was to be expected, except in those samples representing & growth
of 71 days and over, which are a little high. The ether extract (fat)
slso decreased consistently with advance in number of days’ growth.
The crude-fiber content for the two periods of 30 to 40 days and 41
to 50 deys is higher then was to be expected, in view of the percent-
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.-'ﬂ.ges.-'shom for the last three 10-dey growth.periods. The nitrogen-

. free extract increased steadily with the advance in days’ growth. A
part of this increased percentage may have been due to the forma-
..tion of nutrients in the seeds. The nitrogen-free extract is lower and
- the erude protein is somewhat higher foy the last period than was to
be expected for 71 to 82 days’ growth.” Five of the seven samples
analyzed for this period were from second cuttings, and the analysis
probably indicates that weather conditions so affected the growth
that the second-cutting hay +ras less mature (according to head
formation) withk 71 to 82 days’ growth than was the hay with &
- growth period of 61 to 70 days.

YIELDS OF DRY MATTER AND PROTEIN PER ACRE

In 1928 the/yield of ecrude protein per acre was 367.8 pounds for
the first-heads-out stage, 291 pounds for the full-head stage, and only
195 pounds per acre for the soft-dough-stuge hay. (Tab%e 4.} Ths
is an increase of 172 pounds, or 88 per cent, in {avor of the first-heads-
out hay over the soft-dough-stage hay.

In 1929, because of the greater yields of dry matter and higher
crude-protein confent, the yields of crude protein per acre were
materislly greater than in 1928.- First-heads-out hay ranked first
again, with an increase of 45 per cent over the full-hesd hay, and
35 per cent over the soft-dough-stege hay. QOwing to poor recovery
after cutting and consequent low yields of air-dry hay, the yield of

“srude protein for the 30-day-stage hoy was 344 pounds per scre. In
1930, however, the reverse was true.

The average yields of crude protein per acre for the various cuttings
for the thiee yesrs were as follows:

Pounds
pet acta

First heads out

Full head

Milk or soft dough
30-dny stage {2 years)

The average of the three years’ yields for each stage shows an
advantage of 85.8 and 118.9 pounds, respectively, of crude protein
per acre of first-heads-out hay over the full-head and soft-dough
stages. These represent increases of 27 and 42 per cent, respectively.
One acre of Sudan-grass hay cut at the first-heads-out stage yielded
as much crude protein as 1.27 acres of hay cut when fully headed and
gs much as 1.42 ecres when cut in the milk or soft-dough stage..

The average yields of crude protein of the two years (1928 and
1930} in the hay cut approximately every 30 days wes 363.6 pounds,
second only fo the first-heads-out hay.

FEEDING EXPERIMENTS WITH HAY

During the winters of 1928 and 1929 feeding trials were conducted
with groups of registered Holstein-Friesian cows with the Sudan-
grass hay which had been cut at the different stages of maturity the
previous summer. All groups were made up of three milking cows
each, and the groups were balanced as nearly as possible according to
age, size, stage of lactation, etc. The respective hays were fed 1o
each group ad libitum, and no attempt was made to force them to

157907°—33—2
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weat the stemmy or unpalatable portion of the hay. . That portion of
-the hay refuse({ wes carefully weighed daily, and samples of the refused
portion weére taken for analyses. All of the cows were accustomed
to eating Sudan-grass hay.

A gram mixture, made up of 4 parts ground kafir, 4 parts wheat
bran, 1 pact linseed meal, and 1 part ¢ottonseed meel was fed to each
group at the rate of 1 pound of grain to 5 pounds of milk produced.

A good quality of kafir silage was fed at the rate of 1 pound of silage
per 100 pounds of body weight. The silage was limited to insure &

" higher consumption of hay. -
he feeding periods lasted for 28 days, preceded by a 7-day pre-
liminary period to accustom the cows to the feed. During the pre-
Liminary period all groups of cows were fed the feeds at the rate given.
While these periods are shorter than was desired, i1t was the best that
could be done under prevailing circumstances. }

During 1928 groups 1, 2, 3, and 4 were fed simultaneously. The
first cutting only of the various stages of Sudan-grass hay was fed.
During 1929, groups 1, 2, 3, and 5 were fed simultaneously, and the
alfalfa-hay check group was fed later in the winter. Some hay from
all cuttings of each stage of maturity was fed during 1929.

The alfalfs hay fed the check groups was locally grown creek-
bottom hey that would grade as United States No. 1. The alfalfa
hay fed during 1929 was thought to be of slightly better quality than
that fed in 1928. However, the crude-protein content of the slfalfa
hay fed in 1929 was only 15.3 per cent whereas that fed in 1928 was
17.6 per cent, )

The groups were all fed and handled under similar conditions.
All cows had been raised on the experimental farm and were of similar
breeding. They were accustomed to eating all of the feeds used in
this experiment. They wore milked twice each day. All feed was
fed in mangers in the barn. Conditions other than the kind and
quality of the hay fed were maintained as comparable as possible
with the number of avallable aninals,

Table 6 gives the essential date concerning age, weight, and pro-
duction of the cows by groups. :

The groups were fairly well balanced according to age, stuge of
lactation, and average deily railk production, Tor the respective years.
The average number of days in milk, however, was considernbly
greater for the 1928 groups than for the 1929 groups. The cows
used in 1928 averaged 205 days in lactation, while those in 1929
nveraged only 138 days in lactation. The average daily milk pro-
duction at the beginning of the trials was almost 10 pounds less per
day for the cows used in 1928 thun for the cows used in 1929. The
body weight averaged 24 pounds per cow greater for 1929 than for
1928 at the begiuning. )
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- Tapire 6.— Average aége, body weighl, feed consumpiion, and milk production of*
© 'groups of cows fed Sudan-grass hoy cul of various slpges of malurily, 1928 and
© 1929 : _ :

Hay con- :
samod— Grain
- 1in | con-
sumad -

days In 28
start In 28 [Percow dn;f;_fs

days jperday,

. Stage of
of cows tion ot 28 days

Biage of cuttings, group, and
Year

" Peirs Powndsy Pounds; Pounds) Pounds|Per cent| Poirnds

158 3,000 | 2409 51*] 18.7 ] 38G:8
3,335 | 2,807 528 | 158l no2s

2,400 | 1,642 848§ 34.0| 21
3,300 ] 2,028 74| 204| 3.0

2,490 1 1, %37 752 .2 360.5
3,300 | 2,693 o 8.3 4814

3,265 | 2,726 530 .5 547. 4

2,380 | 2 288 02 3.8 Mr.9
2707 | 2,747 39 i1 5EE. 4

First heads out:

B
<

8
6l¢
54 196
H

85 8

a2

u-
[T

13

Qroup 4, 1028 b 234
CGroup 4, 1929 132

e

8 8 B8R oR KR

at
Ead;
Al —
]
o LT - T- S RS

83

Average body weight

Milk produced— Der cow

Biage of cottings, group, ﬁgm f‘l‘g :‘; In-
and yenr mitk yleid LTeasn
In Ozt At be- (+} or
7 duys ginning de-
) CTEuSE

>

Faunds | Pounds] Poundy Pounds| Per cont| Pounds| Pouads) Pounds
First hesds out:
Group 1, 1928 2.5 . 492,27 HO2 1 —41.0| —-B.4 1,388 5 1,410 +i2
Gron . wlo| TonL4| —.5| —.1| 1,347 | 1,333 —id
Fuil head:
Croup 2, 1028 oo e . 538, 400.6| 2oh 1| —44.58 | —10.9| 3,271 ] 1,208 425
Qroup 2, 1920 . . GIT.7 | 600.3 ) —1%4 —2.8 1,28 | 1,214 —15
Soft deugh:
Gronp 3, 1925___ - . 3 35,6 | 431.4 —T7.2 —E.f i, 221 1,43 4
Grond 3, 1920 ... . . HE L] 5L5]| —6.6| —L1 1,3H 1,277 -7
Cut gvery 3G days; ‘
Gronp &, 1999 . ooee e . . o468 | 803 | —32.5 | —47| 1,200 L2 +1
Alfnlla check:
Croup 4, 1028, , 050, 2 4.2 430.7| —7.5] -1 1,238 | 1,308 +84
Qroup 4, 1920 .. ; 3 WAB | YRS | 45T | 43 1, 3%0 | 1,385 +15

t Averape of 7-dny preliminary poriod.
PALATABILITY AND CONSUMPTION cg‘ng%%gns CUT AT DIFFERENT STAGES OF

An snalysis of Table 6 shows clearly that the Sudan-grass hay cut
at the first-heads-out stage was more palatable and more of it was
consumed with less refused than of hay cut at later stages. Only
591 pounds of the first-heads-out hay was refused, in spite of the
fact that this group of cows was offered 3,000 pounds of this hay as
compared to tie 2,490 pounds of full-head and soft-dough hay that
was offered to groups 2 and 3, respectively. However, the cows in
group 1 were considerably hesvier in body weight than those in the
other groups and were & little older. In 1929, however, when the
amount of hay fed was approximately the same for groups 1, 2, and 3,
only 15.8 per cent of the first-heads-out hay was refused as compared
with 20.4 per cent of the full-head hay and 18.3 per cent of the soft-
dough-stage hay. This difference in the amounts of hay refused in
the two years is probably due to the fact that the later cuttings of
the hay fed in 1929 were more immature than the first cuttings only
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- 'thaii;_'wé;:;é- fed in 1928. ) During the 1929.feeding trisl,-more of the -
- first-hegds-out’ hay was consemed than of the 30-day hay and léss-
was. refused. - This was rather unexpected, atid brings out the fact

. . that. there was probably little difference’in the palatability of these

- two hays. The two cuttings of first-heads-out hay fed in 1929 repre- .

sented approximately 45 days’ growth. - In other words, the 12 to 15

- days” difference in growth between the first-heads—out and 30-day hay

. -under the climatic conditions that prevailed in 1929 had but little
effect on the palatability of the two stages of hay. ' '

../ Another interesting point in both years’ results is the fact that more

o ,of the first-heads-out hay was consumed per cow per day than of
. any of the other hay fed, including alfalfa. The hay consumption

- was heavier in all groups in 1929, probably because the hay was of
. better quality and the cows were producing more miilk than in 1928,

* Another resson is that the cows in 1929 were fed some second-cu tting .
hay, which in the full-head and soft-dough stages was higherin protein
and lower in crude fiber than that from the first cutting. .Only first-
cutting hay-of the three respective stages was fed in 1928, and this
hay wes rather coarse and stemmy, owing to heavy rainfall in May .
and June. There was but little difference in the hay consumption
per cow per day for all of the groups in'1929.

Table 7 shows these consumption figures spplied to the yields of
hay for both yéars.

TaBLE 7.— ¥idlds of ciible Sudan-grass kay per aore when ad of different slages of
maturily, 1928 and 19329

N Yiald |Amount
Stage of cutting and year per refnsed

. 1
acre by cows per aota

First heads onf: Paunds | Per cent | Pounde
1928, . - . 3| 17| o6m
5172 X 4,355

3,011 . 2,581
192 4, 840 0. 3,853
Soft dough: ’
1928

. ] - 265t a0zl o481

1020 513L| . 13| 4102
Cut every 30 days:
1620 3, 043 . 2 541

! Afr-dry hasis,
MILK YIELDS DURING THE EXPERI.MENTS

The decline in milk production over the 28-day periods (the first
7 days compared with the lost 7 dn,{s) was considerably greater in all
roups In 1928 than in 1929. (Table 6.) This was due partly to the
%'a-ct that in 1928 the cows averaged 68 days longer in lactation at the
beginning of the trial than did the cows in 1929. : _
Lt is rather difficult to interpret the greater decline in milk of group
1, fed first-heads-ont hay in 1928 as compared with group 3, fed the
soft-dough-stage hay. Group 1 consumed more hay, and the hay
was of better quality, as shown by the analyses, than was that fed to
geoup 3. Then too, group 1 consumed approximately 20 pounds
more grain and 144 pounds more kafir silage than did group'3.” How-
ever, the grain consumed aceording to milk produced was at a slightly
higher ratio for group 1 than-for group 3. . Group 1 had avernged.
158 days in lactation when the ‘trial started, while group 3 had
averaged 232 days. A study of the records of consumption and
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roductmn of the mdlvld::al aruma.ls does not offer sufﬁelent refnson.
“foi: the greater decline. A comparison of the nutrients consumed with
" the amounts required; as shown in Table 8, indicates that 2ll groups
- for both years were fed in excess of their. areqmremenbs -Jm 1928 thie .
" cows in group I consumed approximately 20 per cent of total digestible
nutrients in excess of their requirements, while groups 2- and 3 con-
" guméd only 1.4 per cent and 6.2 per cent, respectively; in excess of
- - their requirements. . Perhaps the real reason for the lower rate of
- decline from, the first period to the fourth period of the trial is that
. group’ 3 on soft-dough hay suffered such a great decline between the
prehmmary 7-day period and the first 7-day period of the feeding
-trial.. - The comparative percentage declines computed in one case
from the production in the first 7-day period to the last 7-day genod
of the feeding trial, and in. the other case from the production during
the 7-day prehnunm:y period to that of the last 7-day period of the
trial (Table 9), shows that in both 1928 and 1929 the cows on soft-
dough hay were second only to the cows fed the full-head hay in the
great-est_perc‘entage decline when measured from the production during
" the preliminary 7-day period.
Tabre 8~—Nuirients (pounds) consumed in feed and reguired for mainienance and

production by groups of cows fed Sudan-grass hay cul al sarious stages of malurily,
during 238-day feeding peried, 1928 and 1929

Feed consumed during | Digestible nutrients consumed | Avet-
o8 days

Sluge of cutting and year m— Eli,e

Hay Slape | Hay | Grain | Siloge | Total we.lggt

Fu‘st heeds out:
1928, 2, 400 X LI72 | 10854 273 a5 | 1,832 1, 404
2,807 X 1,131 | L 808 403 | 198 | 2100 1,340

I, 642 . 1084 | - 45 232 186 | 1,363 1. 283
3, 546 | 3. LU28 | 1423 il 180 1,953 1,221

1,737 5 1,028 | 1,610 248 180 | 1,448 1,232
2,003 . 1,472 | 1, 4561 352 188 | 1,881 1,0

1,083 | 1,361 392 1BD | L 842 LMo

1050 | 1288 w | e 1,27
1, 142 1, 2 7 piill] 2, 140 1,377

1929
-Outlevery 30 days:
Alnlfa check:

1028

Excess of di-
gasiible outri-
ents consnmad
above require-

MEnts

Digastibla nutrients
retyuired

Stage of entting and yoar

For Per
A a1 | During
mainte- - s CoOw pET
nnnee ) U peiod day

First hends cut:
1328

ses0
o ka3 =R

.

Ead A ot
~itr ™ K&

.1 Bavoge feeding stundurd,
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.~ 1b1s probable, too, that the limited number of cows in each group

- .and. the short duration of the feeding trials (28 days) did not allow

- sufficient time to-bring about the greafer difference in the comparative

- feeding value of these hays that was to be expected from the difference
“in cémposition, R : - : '

_ . _i"l_‘:ED'CONSUMED AND MILE PRODUCED, 3Y 7-DAY PERIODS
The amounts of the various feeds consumed and the amount of

“milk produced by the various groups, by 7-day periods, are showrin
“lable 9. - The feed records for the weék previous to the preliminary

7-day periods arg-also shown.

TA‘BLI:- 9.—Feed eonsumption and milk production .-('pamads) by 7—day perioda by
groups of cows fed Sudan-grass hays cul ol different slages of maturity, end alfalfn
hay, 1928 and 1929

Feed eonsumed Milk Feed consumed
SBiage of cutting, pig Btage of enttiog,
Eroup, and yeor - Tor o uroup, and year

| Gruig | Hay ] Silage

Crain | Hay | Siege

WEEK BTFORE PRELIBMINARY PERIOTY SECOND 7-DAY PERIOD

Flrst heads aut: First heads out:
Groupl, 1928.._ | 1410 | 287 [ 804 - - Oroupl, 1928 7.3
Group 1, 1820____| 12R. 8 276 CGronp 1, 1928, .| 1430.3

ull head: Full head:
. Qrogp 2, 1828____| 140.0 () : Group 2, 1028___| BL 2 436
Groug'.’; 928 __| 49,0 | 252 750 Grou%z 1g2e___ | 1215 a5

Boft dough: . Boft dough:
© @roop 3, 1928 | 1340 a1 kit Group 3, 1925.___[ 86,8 432
- Gronp 3, 1929____| 141.4 259 Group 3, 1820.___| 115.3 a78
‘Cut evary 30 days: Cui, every 30 doys:
 Group 5, 1929____| 14B. 4 266 T9R Group 5, 1929, ___| 138.6 | - 003 |,
- AlBMA {chack): - Allalfa {chaclk); i
Group 4, 1629 .| 136.D | 1362 720 - Gronp 4, 1028 ___| 48.2 604
JQroup 4, 2020 __F 140.35 | fERT i ) . CGroup 4, 1929__._| 140.0 i

_ PRELIMINARY DAY PERIOD ) THIRED 7DAY PER1OD

First heads out: Flrst heads out:
Chroupr 1, 1928, } 147.0 | 288 B2 . Group 1, 1928....
Qroup I, 1924, 138.0 2u8 812 Gl’ﬂulél[.'! 1, 1829 __

Full head: Full head: .
Group.2, 1028.___1 151.0 270 812 Group2, 1928___
_quj})l 2,120 | 140,09 262 T8 Gronp 2, 1928 __

Soft dongh: Baft-dough:

154.0 201 T Grenp 3, 1928,

141.4 {. 259 FiTHE Croup 3, 1020____

Cut every 30 days:

148. 4 puli] 7B Groug b, 1828
ok i Allalfs {eheek):

Group 4, 1028, _| 140, 0 B Group 4, 1928, _._

Group 4, 1826____| 1855 . Bl | Qronp 4, 1929__._

600
705
389
#08

434
64

[y
=]
=1

B Do Say
=
o=

627

&05
490

Koo O So s O

£z B

FIRST 7-DAY PERIOD FOURTH

Tirst heads out: || First hends oui:
: Group 1, 1923....| 105.0 547 203 | 450.2 Crogp 1, 1028 __
Groujr 1, 1020___ 1 144, 2 443 283 | 7019 Group 1, 1929,
Full -head? Full head:
Qroupd, 1822 .| u2.4 37l 20 [ 400.8 Qronp 2, 1528,
» Oroup 2, 187 141 4 613 58 | 8177 .Gr-:m}‘?l 2, 15829, ___
Salt dough: - : Soft dengh:
Group 3, 1028....| 108.0 it 258 |« 428.0 Group 3, 1923 __.
Groupd, 1020 ___| I#4. 4 #50 vl B8l Group 2, 1924..._
Cut every 30 days: ) Cut every 30 days: |
C o Group 5, 1920 1407 i) FL| edhg Groug 5, 102 ..,
O'9H AlMulfn (check):
Group 4, 1928.__| 931 527 N0 | 44,2 Group 4, 1028.. ..
Group 4, 1820____| 130.3 | B67 288 | 704.B Qroup 4, 1920,

._
[=3- ]
E8

—

- .
BB B 28
L= T L .

—

1 This grsﬁp'was fed Budan-grass hay doring this 7-day perind,
* Sudun:grass hny fed doring this pericd.
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- In 1928 there was & gradual increase in hay consumption for all
. groups from the first to the last 7-day period of the 28-dsy trial

Groups 1 and 2 for some unknown reason fell off rather heavily in hay
consumption during ‘the third period, while groups 3 afid 4 main-
tained their consumption. During the fourth and last 7-day period
groups 1,2, and 3 increased matenaily the amount of hay consumed,

.. while that consumed by group 4 remsined the same. Groups 1 and 2

" declined steadily in milk production from the first to the last period.

 All four groups showed a decided drop in production during the"
second period, but groups 3 and 4 increased their production for the
lest two periods. The cows in all groups were faf grain at a higher
rate during the preliminary 7-day period than they were during the’
feeding trial. The rete of grain to milk produced was 1 to 3.4 during
the preliminary period, while the rate was decreased to 1 pound of -
grain to 4.5 pounds of milk produced for the first period. The amount
of silage fed was also decreased from an average of 26.7 pounds per
cow per day to approximately 10 pounds per cow a day. The amount
of hay consumed increased materialiy between the two periods. Such
an abrupt change in the ration resuited in lowered production. This
was probably the reason for the heavy decrease by all groups during

‘the first 7-day period. .

For 1929 the rate of grain feeding for the preliminary period was
approximately the same as for the first regular 7-day period, namely,
1to 4.7. There was an abrupt change in the rate ofp hay and silage
feeding. All of the groups except group 2 on full-head hay prodiced
more milk in the second 7-d&y period then in the first 7-day period.
The cows.in 1929 consumed much grester amounts of hay than the
cows in 1928. The groups on first-heads-out and alfslfs hay con-
sumed 16.6 and 17.3 per cent more hay respectively during the
feeding periods in 1929 than in 1928. The large inecreases in con-
sumption, however, were in the full-head and soft-dough hay groups,

- which were 60 end 55 per cent greater in 1929 than in 1928. These
great increeses were due in part to the faet that the cows in 1929 were
fed some hay from all cuttings, whereas im 1928 hay from the first
cuttings only was fed. The full-head and the soft-dough hay from -
thie second cuttings in 1929 were higher in protein and lower in erude
‘dber than the hay from the first euttings. This probably accounts
for the lower decline in milk yields in 19298. Then, too, the cows fed
the full-bead and soft-dough-stege hay in 1929 consumed a grecter
margin of total digestible nutrients over requirements than did the
cows in 1928,

FEEDING SUDAN-GRASS SILAGE IN COMPARISON WITH SUDAN-
GRASS HAY FOR MILK PRODUCTION

FEEDING EXPERIMENTS WITH SILAGE, AND WITH HAY AND SILAGE, MADE AT FIULL-
. HEAD STAGE

. Compareative feeding data were secured for one year {1929) on two.
groups of cows of which one group was fed Sudan-grass silage made
at the full-head stage and the other group was fed Sudan-grass hay
and Sudan-grass si%age made at the full-head stage. These two
groupe of three cows each were fed for a period of 42 days under the
same conditions as were those which were fed the Sudan-grass hay at
the three stages of maturtiy. A grain ration of the same composition

a8 that used in the previous experiments was fed at the rate of 1
pound of grain to 5 pounds of milk produced dsily,
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:# " The hay was cut at the full-head stage in 1929 and represented a
.- portion of the hay discussed.in the previous experiment. The silage
. . swas cut at the same, 'stuFe and at the same time as the full-head hay
-~ and was immediately placed in a pit silo. Some wilting took place

bﬁorebilanﬁling. The silage was -of excellent qusality and was very
palatable, : : L ‘
¢ . In the case of the silage-fed group, care was iaken to feed the cows
only the amount they would readily ciean up.™: For the group fed
hay and silage, an attempt was made to feed both ad libitum, but it
is, possible that in doing this the hay may have been limited to a small
extent. However, the percentage of hay refused by this -groufI {234
I cent) is not gresily out of line with the percentage of fully headed
ay refused (204 per cent) by the cows in the previous 28-day hay
feeding trisl. Phe
Table 10 is a summary of this feeding trial.

TasLe 10.—Consumption and feeding value of full-head Sudan-grass silage com-
pared with Sudan-grass hay and Suden-grass silage over 42-day feeding period, 1923

Aver- _-&w]ar-- Aver- | Milk produced
uge | agelosy  age

bodg in body| dnily |
welght | weight | milk During|Per cow

per cow| for 42 |yieldat
atstart| days | start |12d8y5|perday

Stape of]
Aver-

Materint fed ago age | JCtL
ol cows start

: Veare | Dayr | Pounds| Pounds| Founds| Pounds| Pounds|.
Ejlege.. 54 132 | 1,227 ) 34.6 |3,82L 4 31
Hay and silage 544 129 1,260 32 36.6 (3, 060.3 aLs

i

Roughage re-

Rooghsge conspmed fused

Tviaterial fed Bilage ay

Az Silage
‘o iln 42 |Percow| In 42 |Percow
“days |perday| days |pet day]

Ppunds| Pounds| Pounds| Pounds|Per cent| Per cent] Pounds
-Bilage . B9.B 1] 29.8
Hay and silage , 0.5 1,313 | 104 g me m.ul

1 Bilage and hay averaged 33 and BG per cent dry tmntter, respectively.

These two groups of eows were evenly balanced In age, stage of
lactation, and milk production at the start. The daily consumption of
dry matter per cow was appreximately 5 pounds grester for the hay
plus silage group.

Table 11 shows the average daily consumption and milk production
per cow for the six 7-day periods. The %rou_p fed silage alone started
with a heavy consumption but apparentl¥ lost their appetite for such
8 large quantity before the third 7-day period. Their consumption
gradually diminished until the end of the period. There were ap-
parently no bad effects on the health of this group of cows, as they
appeared normal in every way. -
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TapLE 11.—Average dail raugﬁage conanmplion and average daily milk produetion
per cou by T-day periods when fed full-head Sudan-grass silage, and Sudan-grass
hay and stlage, 1929 = o

Cows fed silage Cows led hay and silage

T-ay period
Silage | Milzpro-| Hay con-| Bilage Milk

consunted|  deeed sumed |consumed|produced

Payunds
34.6

d

FPounds | Po

PREEEES
on L= e B o0 L

npggns
depdabr et || o

w0
=
[
—

As the experiment with Sudan-grass hay cut at different stages in
1929 included & group of cows fed full-head hay and kafir silage at the
rate of 1 pound per 100 pounds of live weight, their feed consumption
and milk yield 1s comparable with the group fed silage made from
full-head Sudan grass as the only roughage and the group fed hay and
silage made from full-head Sudan grass. The average consumption of
dry matter in the roughage and percentage decline in milk yield of these
eroups 1s given in Table 12,

TaBLE 12.—Average dry-matter cansu.mption and average decline in milk yield by

7-day periods for cows on full-head Sudon-grass hay and bafir silage, full-head
Sudan-grass silege, and full-head Sudan-grass hay and Sudan-grass silage, 1929

2 - Cows fed Sudan-
cgﬁ;%%iysngﬁpgq— Cows fecl Sudan- | prass hay and
fir silage VT erass silage ]Sudun - grass si-

) A

7-day perind

Dry it afik de-| 267 186 Mitk de- |
roughage| % |rouphage] tlne

Pounrs | Fer cent | Poundy

NE 13.2 240

274 2,1 240
10.6 205
Zth L4 211
1T
i)

1 1Deresse.

The feeding trial for the group on Sudan-grass hay and kafir silage
lasted only 28 days, while for the groups on Sudan-grass silage, and
Sudan-grass hay and silage the feeding trials lasted 42 days. The
consumption of dry matter in the form of roughage, of the group on
hay and kafir silage, incressed steadily with each 7-day period, while
the percentage decline in milk yield was much lower than for the
-other two groups except in the first and second 7-day periods follow-
ing the preliminary period. ) :

‘The consumption of dry matter in the roughage part of the ration
for the group on Sudan-grass hay and Sudan-grass silage also increased
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- steadily up to the last two periods, when there was a decrease. The
decline in milk yield was steady for each 7-day period, except for the
.second and sixth periods. The cows in this group consumed 73 per
cent of the total dry matter in the roughage ration, in the form of
Sudan-grass silage, while the cows repeivinir Sudan-grass hay and
kafir silage consumed only 13 per cent of the dry matter in the Tough-
. age part of the ration in the form of silage.

~_ The consumption of dry matter in the group on Sudzm-_fgrass silage
alone was less than that for the other two groups except for the first -
and second 7-day periods. There was a decrease in consumption of
dry matter throughout the experiment. The decline in milk flow was
rather uniform except for the second period.

Comparing the declines in milk yield for the three groups for the

-duration of the experiment, that is, from the yield for the 7-day pre-
liminary period to the yield for the last T—dag' period of the feeding
trial, it1s seen that the dectine for the group on hay and kafir silege is 16
per cent; that for the group on Sudan-grass silage slone the decline
15 11.8 per cent to the end of the fourth period (when the trial on ha,
. and kafir silage ended) and 17.9 per cent to the end of the sixth perimg
and that for the group on Sudan-grass hay and Sudan-grass silage
the decline is 16.4 per cent to the end of the fourth 7-dey period and
21.6 per cent to the end of the sixth period. The decline for the
cowe Uil silage seems to'be at a lower rate, in spite of the fact that their
consumption of dry matter was less than that of the other groups.
This 13 in agreement with the results of an experiment conducted by
this bureau ® comparing the value for milk production of hay and silage
* made from pasture herbage. The decline for the group fed hay and
kafir silage and that for the group fed hay and Sudan-grass silage is
approximately the same, From these results it appears that, pound
for pound of dry matter, the silage was somewhat more efficient in
stimulating milk flow than was feld-cured hay made from Sudan grass
of the same stage of maturity.

FEEDING EXPERIMENTS WITH SILA(‘E?UJ}NE?T‘\‘VI‘IP‘:H HAY, MADE AT THE FIRST-HEADS-
G

Since the experiments comparing the value of hay made from Sudan
grass cut at three different stages of maturity showed that the hay
cut when first heads appeared was more efficient in maintaining milk
yield than wos the hay cut ot later stages of maturity, an experiment
was conducted in 1931 to determine the relative efficiency in main-
taining milk produetion, of hay and silage made from Sudan grass
cut when the first heads were appearing.

"The silage was made from the first of three cubtings. Some water
was added fo the grass as it went into thesilo. The silage made from
Sudan gress in 1929 kept well, and there waus little spoilage, but unfor-
tunately the 1931 silage did not keep well. It was warm to the touch
of the hand throughout the 42-day feeding frial and spoiled rapidly

-when exposed to the air. It was necessary to separate the moldy
silage from the good, by hand, as it was removed from the silo.

© groups of three cows each were used in the experiment. Both
groups were fed a grain mixture at the rate of 1 pound to each 5
pounds of milk produced. The grain mixture consisted of 4 parts
_ ground wheat, 4 parts wheat bran, 1 part cottonseed mesel, and 1 part

¢ Uppublished data.
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linseed meal. The cows in ofié group received hay made from Sudan
grass cut st the first-heads-out stage, ad libitum. No other hiy or
* silage was fed. The cows in the other group received silage’made
from Sudan grass_cut at the same stage of maturity, ad libitum. No
other silage or hay was fed. The cows in the hay-fed group averaged
143-days n lactation and 1,355 pounds in body weight, and the cows
in the silage-fed group aversged 129 days in lactation and 1,368
poinds in body weight,

_ 'The total feed consumption, milk yield, and decline in milk yield
by 7-day periods is shown in Table 13. -

Tasre 18.—Consumplion of hay and sildge made from Sudan grass cul af the
Jirst-heads-out stage and the milk yield by 7-day periods, 1981

HAY GROUP

Total feed consumed I Trecline (—} or

gain () in mitk
] production over
Bay SHage Grain preceding perfod

) Pounds | Pounds | Pounds Pounds | Per coni
Eeléminary (U] 1808 225. 4 7
pd

808 None. 160 4 X -84 - 504
i None. A . +i.8 +1.28
083 None, 844, —8.7 -.78
722 Nooe. . X —2h 4 —3. 00
715 Nona. X —~15.8
T2 Nooe. 85, —I8 4

SILAQE GROUP

10
MNone.
Wone,
None.
Wone,
None.
Nane,

! Hay was led nd Uhilum, bul nol weighed,
* Kal ~silnga.

The cows in the hay group were fed the Hay at an average rate of
44.7 pounds per cow per day and consumed 34.5 pounds per day, the
refusal &veraginﬁ 10.2 pounds or 22.8 per cent. The eows on silage
consumed the silage at an average rate of 75.6 pounds per cow per
day, which is considerably less than the average consumption of 89.8
pounds of Sudan-grass silage in 1929. This. difference is no doubt
due to spoilage of the 1931 silage. The hay consumption is a little
greater than %:?r the same kind of hay in 1929. The consumption of
hay, and also of silage, would have been greater had no grain been fed.

The consumption of hay by 7-day periods by the cows in the hay
group was greatest in the first period, averaging 38.5 pounds per cow
per day.  The average consumption dropped to 33.6 pounds per day
in the second period, and during the remsinder of the experiment
varied less than a pound from that figure during any 7-day period.

The eonsumption of silage by 7-day periods by the cows in group 2,
was approximately the same in the first and second periods, averaging
79.8 and 79.3 pounds per cow per day. In the third period the average
consumption dro pem 67.1 pounds, probably on account of a differ-
ence in the quality of the silage fed. In the fourth period the con-
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. sumption inereased to 73.3 pounds, and in the’ fifth period to 79.8
. pounds, but in.the sixth period dropped back to an average of 74.5 .
‘poundsiper cow per day. There was not.the steady decline in con-

sumption of silage in this experiment that was expeyiendéd with“he
silage made from Sudan grass when fully headed, m#1924: The per-
centages of dry matter in thé*hay and silage fed in this experiment
had not been determined when this was written. If the percentages
of dry matter that were found in the 1929 hay and silage sre applied to
the quantities of hay and silege consumed in 1931, the cows on the

~ silageration consumed 24.1 per-cent less dry niatter than the hay-fed
cows in the first 7-day period and 18.4 per cent less dry matter in the

. last 7-day period. Since the quantity of grain fed both groups is
practioally the’same, this figure represents the difference in dry-
matter consutaption in the entire ration, provided thy errorin using
the 1929 percentages of dry matter is not too great. ” The difference
in dry-matter consumption in the last 7-day. period iri the 1929 experi- .
ment befween the silage-fed group and the group fed both hay and’
silage was 25.5 per cent in fnvor of the hay and silage fed group.

With this grester dry-matter consumption of the cows receiving
hay, it might be expected that these cows would decline in mitk flow
at' & slower rate than the silage-fed cows. Such was not the case,
however. A comparison of the milk yield in the preliminary 7-day
period with the yield in the last 7-day period shows a decline of 7.59

_ per cent for the hay-fed cows and 6.49 per cent for the silage-fed
cows. The milk decline of the cows fed full-head Sudan-grass silage
in the 1929 experiment was 18 per cent, and the decline for the cows
in that experiment that were fed both hay and silage was 21 per cent.
It appears, therefore, that the silage made from Sudan grass cut at
the first-heads-out stage was more efficient for milk production than
the silage made from grass cut when fully headed, even though the
former was not of the best quality. Also, as in the 1929 experiment,
and a8s in an experiment with hay and silage made from pasture herb-
age at the Huntley, Mont., station,” the dry matter of the Sudan-
grass silage was, pound for pound, more valuable for milk production
than was that in the field-cured hay cut from grass at the safne stage
of maturity. )

The decline in milk yield of the cows fed Sudan-grass hay cuf ab
the first-heads-out stage in 1931, from the preliminary 7-day period
to the fourth 7-day period of the experiment, which compares with
the length of the {feeding trials in 1929, was 3.5 per cent. The decline
for the cows fed Sudan-grass hay cut at this same stage of maturity
in 1929 but with kafir silage m addition, was 3.7 per cent. This sug-
gests that the addition of the kafir silage to the retion, fed at the rate
of 1 pound of silage to cach 100 pounds of live weight, was of no par-
ticular value. The decline for the cows fed fully headed hay with
kafir silage, in 1929, for this same period of time, was 15.6 per cent.
This emphasizes again, the superior value for milk production of
Sudan-grass hay eut at an immature stage of development.

In view of the fact that both groups of cows in 1931 were fed during
the preliminary seven days a ration of Sudan-grass hay ad libitum,
and kafir sitage at the rate of 41 and 42 pounds per day per eow, re-
spectively, and & grain mixture at the rate of 1 pound to each 3.7

7 Unpublished data,
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pounds of milk produced, and that during the experimentsl periods - -
they were fed hay alone or silage alone, and the grain mixture at the
ratz-of 2 -pound to each 5 pounds of milk produced, the return to. the
‘sarme _Ievéi' of production during the second and third 7-day periods
a3 that of +7% preliminary period isirather remurkable. ith no
kmowledgsloi any environmental factrs that might have caused & -
depression of the milk yield during thisipreliminary period, this return
to the same level of production in the second and third weeks there-
after, accompanied by a decreased grain consumption, suggests that
thé matter consumed in the hay and the silage during: the experi-
mental feeding period was much superior for milk proditetion to that .
- . - fed in the hay end silige during the preliminary period. It is again
| Tunggesteasihat where the dry matter in the hay and in fhe silage is
of equrvalent value for milk production there is probably n¢ advantage
in feeding hay with silage or silage with hay. This is borne ont to &
certain extent by the results of an experiment; conducted at the Belts- -
ville (Md.) Experiment Station comparing the value of beet pulp
- when soaked with water and when fed in the dry state.! The dry
pulp proved to be as palatable as the wet, and the production of milk
was asoorvesat In one case as in the other. .
The cows were weighed on the last two days of ench 7-day period.
Tae net gains or losses in weight are caleculated by comparing the
average weight of the group for the last two days of the 7-day pre-
lBminary period, with the average weight for the last two days of the
sixth 7-day period. The 3 cows in the huy group had a net loss of
28 pounds, 1 cow lost 35 pounds, 1 cow lost 55 pounds, and the third
cow gained 62 pounds. The 3 cows in the silage group had a net loss
of 44 pounds; 1 cow lost 33 pounds, 1 lost 18 pounds, and the third
cow gained 7 pounds.
The difference in loss beétween the two groups is too small to be

significant. -

VALUZ OF SUDAN-GRASS PASTURE FOR MILK PRODUCTION

An experiment was started in 1928 to determine the value of Sudan-
grass pasture for carrying capacity and milk production. Results of
four seasons’ work (1928 to 1931, inclusive) are here reported.

Two and one-half acres were seeded each year at the rate of 12
pounds per acre. As soon as the gress had made sufficient growth,
grazing with milking cows was started. Care was teken to select
only ecows that were normal in lactation. Cows were added to the
plots or taken off according to the growth of the grass. At times,
pecause of favovable conditions, as many as six cows were on the
plots, while at times of poor growth conditions, no cows were grazed
for considerable periods of tiine. Accurate records wers kept of the
days that cows were grazed, their milk and butterfat preduction
during the days they were on pasture, their body weight, and the
grain or other feed thoy consumed while on pasture. .

The cows were of similar breeding, and conditions other than pasture
were kept as nearly comparable as possible. They were milked twice
daily except in 1931.

Table 14 shows the essential data for the four years 1928 to 1931,

! Woopwane, T, E,, SREPHERD, J. B., and (3HAVES, R. R. FEEDING AND MANAGEMENT INVESTIGATIONS
AT THE UNITED STATES DAIRY EXFERIMENT BTATION AY BELTSVILLY, i, 1030 REPORT. U, 8, Dapt. Agr
Mise, Pub. 130: 12-14. 1932, o
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TABLE 14 —Carrying capecily end milk and bullerfal production of S;;dnﬂ-gmmi
. pasture, 1928-1931 .

. P Suppl tal} Production per}
Pssﬁa.re season feed per kcre | -

Openexd | Closed wra- | Grain | Bilage | Milk

° . b, Lbs.
July Oet. 17. [l BT . , 1,717
July #|...do___. i 5 4,518
Mey 27 | July Rept. 33| .. ¢ 2, R 2,187
June .8 | July Oct, 15| 48 : 2. 378
HE : -

LA I . 3,200 ¢

“1 A cow-day I3 a 24 tour pariod, day und night, that one cow grazed.

In 1928 the pasture season lasted for 108 days, but cows were.
grazed on the pﬁ)t for only 76 days. Because of long-continued dry
weather no cows were grazed on the plot from August 18 to September
18, inclusive. The rainfall for the five months, May to September,
inclusive (Table 3), totaled 13.01 inches, of which 11.85 inches fell
in May, June, and July. Only 0.35 inch of rain fell in August and
0.81 inch in September.

The pasture season of 1929 began approximately one week later
then that of 1928. There were 2,09 inches of rain in August and
4,45 inches in September. This distribution of rainfall resulted in
sufficient growth of the Sudan grass to make it possible for a limited
number of cows to be grazed throughout the season. The increase in
production over that in 1928 was probably due to hetter grazing
caused by the more favorable distribution of rainfall during the
pasture season. However, this 2}-acre plot had been seeded to
winter rve in the fall of 1927 and grazed during April and May, 1928,
It then lay idle during the summer of 1928. This may have been
partly responsible for the more favorable production. _

. In 1930 the grazing season extended over a pertod of only 92 days,
but cows actuelly grazed only 44 days of this time. From July 25
to September 10 no grazing was availabie. A study of the rainfall in
1930 (Table 3), gives the reason for the short grazing season. Heavy
rains fell in May and early June before the grass was well started. No
effective rains came after June 1 until August, when 1.42 inches fell.

In 1931 the Sudan grass was seeded l\fay 29, Heavy rainfall on
June 5 (1.9 inches) washed and pacled the surface of the soil so that
praciically none of the seed came through. The plot was resceded
June 8, and & good stand was secured. Grazing started July 9 with
four cows, and they were kept on the plot continuously until Augist 1.
Rainfall totaling 0.93 inch during August 1, 2, and 3 had no appreci-
able efiect on the %rowth of the grass, aud 1t did not recover sufficiently
for grazing until September 4. On account of a shortage of suitable
animals the cows used to graze the SBudan grass in 1931 were 2-year-old
heifers on official test, and they were milked three times per day. In
the previous experiments the cows had been milked twice a day.
Although grain was fed at a heavier rate in 1931, the rate of milk yield
was lower than in 1028 or 1928, and was very littie greater than in 1930.
The poor grazing season again illustrates the effect of poor distribu-
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tion of rainfall during the pasture season on growth snd récovery
of Sudan grass after grazing. ' .
The'average of the four years’ results shows that under conditions
prevailing in this locality, approximately 75 cow-days of grazing per
acre were obtained. An averege production of 3,200 pounds of milk
per acre, which contained 94 pounds of butterfat was secured for the -
lofir years, when the pasture was supplemented with a grain mixture
fed at the average rate of 1 pound to each 5.3 pounds of milk produced.

VALUE OF SUDAN-GRASS PASTURE IN COMPARISON WITH SUDAN-GRJ\éS HAY

In order to obtain & measure of the value of the piitrients in the -
- Sudan-grass pasture the Tollowing method, devised by the Bureau of
Dairy Industry,® was applied: ' .

- The total digestible nutrients necessary to maintain the cows at the
average body weight for the periods that they grazed and for the
mﬂkaﬁ]ey produced during those periods were calculated according to
the Savage feeding standard. From the required nutrients thus
calculated were deducted the nutrients contained in the grain and
silage fed while the cows were on the Sudan-grass pasture. The
difference was taken as the quantity of mutrients that could be credited
to the pasture. By converting this quantity of nutrients into its
equivalent of Sudan-grass hay or alfalfa hay, the value of the pasture
was figured on ‘a comparative basis with these hay crops. In making
these cnlculations the average daily body weight of the cows by
months or for the shorter periods they might have grazed was used.
For example, a cow weighed 1,200 pounds on July 1, when she started
to graze. She grazed continuously for 23 deys, after which she was
taken off. Her body weight when she was taken off was 1,220 pounds.
Her average daily body weight for the 23 days was considered as
1,210 pounds, the average of the initial and final weights.

It is realized that several chances for error are present in these
caleulations, aside from the feeding-standard requirements and aver-
age analyses used in seversl cases: (1) The average daily body weight
o% the animals for the periods of grazing was used, and no attempt
was made $o calculate specific individual increases or losses in weight
other than the average. All cows on Sudan-grass pasture showed 2
tendency to incresse in body weight, except in 1931. This was also
" true In the hay-feeding experiment in 1928. In 1929, however, the
group of cows fed first-heads-out Sudan-grass hay showed a tend-
ency to lose weight. (2) That portion of the hay fed that was not
consumed in the feeding trinls of 1928 and 1929is assumed to have
contained the same percentage of nutrients as the hay that was con-
sumed. In reality it consisted largely of stems and probably con-
tained Iess nutrients. The nutrients obtained in the consumed por-
tion of the hay for this reason were probably somewhat h.i%her than
the conleulations indicate. (3) No effort was made to obtain the
yield of aftermath after the grazing ended in the fall. A considerable
quantity of heavy stems was left standing on the plots. Probably
this would compensate somewhat for the portion of the hay that was
refused by cows in" the feeding trials. (4) Perhaps the greatest
possibility of error in these caleulations is that average coefficients of
digestibility for Sudan-grass hay as given in Henry and Morrisou’s

' MoserEy, T. W., BTUART, b., snd GRAVES, R. R, DAIRY WORK AT TAR AUNTLEY IIELD STATION,
HUNTLEY, MONT,, 1918-1927, U, 8, Dept, Agr. Tech, Bul, 1i8; 5, 1920,
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Feeds and Feeding were used, since it was not possible to conduct
- . digestion trials on the ha cut at different stages of maturity; ., It ia
~ probable that these coefficients of digestibility were obtained’from
* hay made from Sudan ‘grass cut 2t 3 more mature stage of develop-
. -ment. Thereisreason to believe theat the nutrients in such hay would
--L.,notrbe as. dipestible as the nutrients from hay cut at an immature

E%he results of thess ca.lcu]a.tlons for the four years covered by the
grazing work ave shown in Table 15.

TasLe 15-—Colculated 3 yield: of tolal digesithle nufrienis (pounds) grazed Jrom I
acre of Sudan-grass ;aas_!ﬁre end s equwaiem value in Sudan- grass hay and in
alfalfa hay, 1928-198f - .

. . Hay requlra:l
Digestible natri- [uropish  total dl

. ents required ; e tibl
- E Comwd fi ¢ ’I‘ntgiibt]!i- Dilie?hhtlif: i?:ﬂ diaﬁ E'ﬁgmvﬁﬂ;"rﬂ{mﬁ
. ow-days| pestible | nutrien e nutrl- turs
Year and month of grazing| v | nutrients| in pas
required |consumed

Sudnz! | Alfalf

518,812 | 950,002 | 178.542
217.816 | 410,444 | 122,610
81,708 | 150.240 | %5708 . 532
220.0M | 412,137 | 7 274. 850 R Vi R

1,037,930 [1,020.008 | 601.518 N Pl ]

S7L213 | 046.331 | 210.010

September_
Octoher

Total. . . 458 |1, 200, 102 1o, 184, 5up

B ] 11 SUL 012 [ 3T M | 663 006
Septemher 24, 245. 8688 | 252052 ) S0 (MO

545000 | 024.346 |1, 185 048 | 27L15]

B 340. 050 . 737,135 | 308 250
-Baptemb -8. 82755 207. 763 3. 054
{ictober. . 5 118601 § 1571,6227 20,223 00814

Total LB | K240 | 6D3.715 |1, 236,121 ) 490018 | a7 34,326

I Cut at first-heads-out staga
308 paundy of sllage was ch In Septémber and 1,508 pounds was fed in Oetober in addition to grain.
* Caleuluted from sverage content of Lotal digestible nutrients in the huy for 1028 and 1920,

The number of days of grazing secured in the different years, and
in the different months of the grazing season of each year, varied
greatly according to the amount and distribution of rainfall. The
number of eow-days par acre varied from 52.8 in 1930 to 94.8 in 1928
and 1929. The average for the 4 yvears was 75 cow-days. It will
be recalled that the Sudan grass had been seeded on June 1, or as
soon after that date as possible. The greatest amount of gmzmg in
all four yeers was secured in July with a variation of from 28.8 cow-
days in 1930 to 46.4 cow-days in 1928. Tn 1930 and 1931 there was
no grazing in August, but the grazing was sufficiently good in that
month during 1928 and 1929 to rank August third for the 4-year
period in emount of grazing secured during the months included in
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_ thie grazing season. Septetiber provided some grazing in cach of the.

‘4 years, and October in 3 of the 4 years, but the average for the 4
- years was only 11.5 cow-days, which is the lowest average for any of
the 4 moriths. In order to provide continuous pasturage during these
four months for a herd of cows, it would be necessary to provide a
sufficient acreage per cow to permit a rotstion from field to fiald,
and even then it is doubtful whether continuous grazing could be
secured Tn a year like 1930. Theoretically, it would have required
2,27 acres per cow to furnish continuous grazing for four months in:

1930, wkile in 1928 and 1529 ouly 1.26 acres would have been re- -

" quired. The fact that more than half the pasturage is secured in-

Y  JUNE Jury SEPTEMBER | OCTOBER

;
7

RAIN
{INCHES)
NUTRIENTS

{POUNDS)
RAIN .
(INCHES)
NYTRIENTS
{POUNDS)
RAIN
{INCHE 5}
NUTRIENTS
{POUNDS)
RAIN
- (INCHES)
NUTRIENTS
(POUNDS)
RAIN
{INCHES)
NUTRIENTS
{ POUNDS}
RAIN
(INCHES}
NUTRIENTS
{POQUNDS)

Ficune 2.—Distribution of rainfall {loches) and calculated wiek! of fotal digestible nuirients
{pounds per acre) of Sudsn-grass pasturs by months, in crazing experfmsnts, 1928-1031

July, while the other half is fairly evenly distributed over August,
September, fnd October, makes it difficult to secure continuous
grazing even when a generous acreage per cow is allowed and rotation
1s practiced.

he amount of total digestible nutrients provided by an scre of *

Sudan-grass pasture corresponds very closely to the number of cow-
days for the different vears and for the different months. The varia-
tion in yields of total digestible nutrients by years and months fur-
nished by thé pastute is shown in Figure 2, together with the rainfall.
 The average yield of totel digestible nutrients credifed to the Sudan-~
grass pasture for the four years is 1,139.6 pounds per acre. The 4-
year average also shows that 53 per cent of .this total amount was
. secured in July, 17.9 per cent in August, 17.3 per cent in September,
and 11.3 per cent in October. The average amouns of total digestible
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nutrients (1,139.6 pouads) secured from an acre of Sudan-grass.
- pasture could be secured in 2,045 pounds of Sudan-grass hey, cut in
the first-heads-out stage. As the average acre yields of air-dry hay
cut at this stage of maturity for the four years was 3,667 pounds,
it required only (.56 acre of hay to produce as much total digestible
nutrients as 1 acre of pasture furnished. However, there is an error
in this calculation due to the fact that in the 1928 and 1928 feeding
experiments an sverage of 17.7 per cent of the hay cut at first-heads~
out'stage was refused.. This refusal was the coarser, stemmy portion
of the hay that would be lower in nutritive value than-that consamed.
- No analysis of the refused hay is available. If the 3,667 pounds of
hay produced per acre is reduced by 17.7 per cent to conform: to the
edible partion, 3,018 pounds of edible hay was produced per acre for
the 4=yedr average. On this basis, 0.67 acre of Sudan-grass hay cut
in the first-heade-out stage produced the equivalent in edible nutrisnis.

of 1 acre of Sudan-grass pasture. : : o

The results show clearly, however, that there is & close relationship

between the production of nutrients in Sudan-grass pasture or hay

and the distribution of rainfell during the growing months. The

data also indicate that under conditions that obtained m the vicinity of

Woodward, Okla., for the years 1928 to 1931, inclusive, approtimately -
33 per cent more edible nutrients were grown in the form of Sudan-

grass hay eut at the first-heads-out stage than were secured by

grazing Sudan grass with Holstein cows.

' SUMMARY AND. CONCLUSEONS

Data are presented giving the results of three years’ experiments at
the Woodward (Okls.) Dairy Experiment Station, on -the yield,
chermieal comgosition, and comparative feeding value for milk pro-
. duction of Sudan-grass hay cut at four different stages of maturity.
' The yields of air-dry hay per acre at these different stages were
surprisingly ¢lose by years, averaging 4,083 pounds for the first-
héads-out stage, 3,925 pounds for the filll-head stage, and 3,922 pounds
for the soft-dough stage for the three years. The yield of hay cut
every 30 days was only 3,043 pounds per acre in 1929, due to poor
distribution of rainfall, but in 1930, it was practically the same as
that{for the other more mature stages. The yield is largely dependent
upon the distribution of rainfall during the growing months, If
sufficient moisture is available, as in 1929, three cuttings may be
. obtained from the first-heads-out stage, two cuttings from the full-

head and soft-dough stages, and four cutiings from the 30-day-stage
hay. If the .rai.n‘fu%l during the growing months is poorly distmbuted,
a8 in 1928, only one cutting of the typical stages as measnred by head
formation can be secured. '

The chemical composition of SBudan-grass hay in general is closely
correlated to the maturity of the plants when cut, and to & certain
exterit follows the. number of days of growth, However, the dis-
tribution of rainfall (as it affects the growth of the plants) has con-
siderable effect on the chemical composition. The average crude--
protein content of the hays in the first cuttings only wus 11.8 per

. cent for first-heerds-out stage, 9.1 per cent for the full-head stage, 7.2

per cent for the soft-dough stage, and 13.5 per cent for that cut every
30 days. As the numbar of days of growth increased the percentages
of protein end fat were“depressed. In these experiments, the per- - -
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“ centage of crude fiber showed a slight tendency to increase as the
- number of days of prowth increased. The percentage of nitrogen-
free .extract increased steadily as the number of days of growth
© increased. - : .
~ The yield of crude protein per acre, based on an average of the
three years' results, was 403.6. pounds when the hay was cut at the
first-heads-out stage, as compared to ylelds of 317.8 and 284.7 pounds
“when the hay was cut at the full-head ‘and soft-dough stages, respec-
tively, or an advantage of 27-and 42 per cent, respectively, in favor of
" the first-heads-out hay. It would require 1.2% acres of hay eut at the
- full-head stage and 1.42 acres cut at the soft-dough stage to yifld as
 much crude protein as 1 acre cut at the first-heads-out stage. The
hay cut every 30 days yielded an average of 363.6 pounds of erude
_protein per acre, for the two years’ experiments with that stage. _

In view of thie slightly superior yield of air-dry hay per acre, higher
- crudesdrotein content, and much higher yield of crude protein per

ncre, the data show conclusively that Sudan-grass hay should be cut
. ot the first-heads-out stage. However, there is some evidence—the

" higher crude-protein content of the 30-day-stage hay—to indicate
that if rainfall distribution and other.factors are such as to promote
rapid recovery and growth so as not to lower the yield, a somewhat
-earlier stage of cutting Sudan-grass hay than the first-heads-out stage
would be desirable from the feeding standpoint.

The superiority in chemical composition of the hay cut at the first-
heads-out stage was borne out in the feeding trials with cows fed hay
cut at the different stages. Considerably more of the first-heads-out
hay was consumned thap of the other stages, and less was refused. In
fact, more of the first-heads-out hay was consumed than of first-class
alfalfa, but more was refused. An sverage of the two years’ feeding
éxperiments shows that when approximately the same total amounts
of hay were fed to the different groups of cows, they refused 17.7 per
cent of the first-heads-out hay, 27 per cent of the iﬁtrlll—head hay, and
24.3 per cent ol the soft-dough hay. Apparently there was little
difference in palatability of the hays cut at the two later stages. . The
higher palatability of the first-heads-out hay, however, increases
materially the amount of edible air-dry hay and nutrients produced
per-acre when Sudan-grass hay is cut at that stage.

The first-heads-out Sudan-grass hay was superior to the hay cut
ot later stages of maturity in maintaining milk yield.

Results of two years’ experiments in feeding Sudan-grass hey and .
‘Budan-grass silage, cut in one year at the full-head stage, and 1 the

“other year at the first-heads-out stage, are reported, Cows fed full-
- head Sudan-grass hay and Sudan-grass silage in 1929 consumed a
. daily average of 10.4 pounds of hay and 76.5 pounds of silage contain-

ing 34.6 pounds of dry matter during the 42-day feeding period, Cows
on full-head Sudan-grass silage alone consumed a daily average of 89.8
. pounds containing 29.6 pounds of dry matter, The decline in milk
_-production was 17.2 per cent for the former group and 14.7 per cent

or the latter. = - ' .

Cows fed first-heads-out Sudan-grass hay in 1931 consumed 34.5
pounds per cow a day, containing 31.1 pounds of dry matter. Their
- decline in milk produetion over the 42-day period was 9.4 per cent,

.- Cows fed Sudan-grass silage cut at the first-heads-out stage consumed

& daily average of 75.6 pounds per cow containing 24.9 pounds of dry
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' :maf,ter Their dechne in ‘milk yield was 6.5 _per cent for t.he 42-&&5" S

~period. - The supexiority of both the hay and silage cut 2. imlmma,ture _
- stage-over the full-head hey and silage is evident: B ;
- The date indicate that, pound for pound, the dry matter in t.he-
Sudan—gra.ss silage was mote valuable In mainteming the milk yield
;7. ‘than'wa$ the dry matter it ﬁeld-cured hay made from Sud:m grass cut'-
-~ ..t the same stage of matunty '
. The results 0% four, years” experiments with Sudan—grass pasture as -
& grazing crop for dmry cattle are given, and the caleulated vields of
nutrients from grazing are compsered with the yield of nufrients from
Sudan—grass hay when cut at the first-heads-out stage. These
- grazing experiments again emphasize the close correlation of distribu- -
tion of rainfall during the grazing months with the carrying capacity
"of the. pasture in cow-da.ys per acre and the caleulated production of
nutrients.
The grazing season averaged 100 days in length but the total -

nuinber-of cow-days persacre varied from 52.8 in 1930 o0 94.8 in 1928_ -

 and 1929, with an average of.75 for the four years.

" More then 50 per cent “of the grazing was obtained in July, and the' .
_remainder was fairly equally distributed between August, September, =
and October.

‘The caletulated total digestible nutrients produﬁl per acre by the

%hstum followed closely the carrying cn.%aa.cxty in eow-days per acre.
e aver.ze quantity produced per zcre for the four years was 1,139.6
pounds. On this basis of cal " sulation 0.87 acre of Sudan—grass hay -
eut in the first-heads-out stage produced the equivalent in edible
nutrients of 1 acre of grazed Sudan-grass pasture. This is the
uivolent of 33 per cent more nufrients secured per acre in the form
?Sudan—vrass hay cut at the first-heads-out stage than were secured
from Sudan grass when gra.zed
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