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CH/LPTEK I

INTRODUCTION

Approximately 14,600,000 acrea of corn and 900,000 acres of

sorghum are grown for silage in the United States annually (57). Add

to tiiia a growing nimber of aci^e producing grass silage and a compar-

atively small acreage devoted to producing sunflower and other minor

silage crops, and it is evident that silage is a significant feed for

livestock in this country.

Tennessee has made considerable progress in both the quantity
and quality of dairy products produced in recent years. The number of

milk cows on farms is estimated at 621,000 for January 1, 19U9. The

total acreage devoted to corn in Teimessee in l^i^S was 2,255,000 of

which 16,000 were harvested for silage with an average yield of 8.0

tons. Alfalfa, as a silage crop, is of growing inportance in Tennessee.

In I9I48 there were 176,000 acres grown which produced an average of

2.05 tons of hay per acre (16). Compared to other farm animals dairy
cows consume large quantities of silage. let the large number of

silos on dairy farms which remain empty each year may indicate that

the making and feeding of silage is not always profitable or desirable.

This thesis is an account of an investigation conducted for the purpose

of determining the circumstances under which silage may bo made and fed
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to dairy cattle and some of the results obtained* Special en^haeis

is given to the findings of an original investigation conducted in

Rutherford County, Tennessee, in June l^U?*



CHAPTER n

EMm OF BEIATED LETER&TORE

Cost of Silos and of Storing Silage

Silage has been stored in various kinds of silos ifith varying

degrees of success. However, the following are the main types currently

being used in the United States. Above grotind permanentj concrete

stave, laonolithic concrete, concrete block, tile, wood stave, brick, and

metal. Above ground tengjoraryi slat and welded wire fence, baled straw,

and stack. Below groundi pit and trench.

More dry matter can be stored per cubic feet of space by ensiling

crops than by any other method. The cost of providing this storage

space varies with several factors, the most inportant of which is the

type of silo constructed. Ordinarily this cost is spread over many

years so that the annual unit cost of storing silage is not excessive,

and usually runs less than a dollar per ton.

Losses in Storing and Feeding Silage

Although silos in general conserve feed nutrients with con?>ar-»

atively small losses, some loss does occur* The type of silo the

efficiency with which air is excluded frcoa the silage are very important

factors in conserving feed when ensiling. Permanent ipright silos are
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usuaHy the most efficient and temporary stack silos are the least

efficient conservears of ensiled crops (Tables I-V),

Herman (39) found that chopped barley in a trench silo ensiled

with 60 pounds of blackstrap molasses per ton showed a spoilage of

16,90 percent after six months in storage. The spoilage was lli,32

percent when eight pounds of 75 percent phosphoric acid was used as

a preservative instead, of molasses.

Seed (6it) found dry matter losses to be excessive in four

temporary upright (slatted fence) silos 15 feet in diameter and

to 18 feet high. The greatest loss occurred in the shortest silo (li^,5

feet) and amounted to 3U percent. The least loss occurred in the tallest

silo (18 feet) and was 21 percent. These silos were filled with grass

silage. A baled straw silo surrounded by wire fence and filled with

com silage showed a dry matter loss of 20 percent after only 30 days

in storage.

Smith (70) suggests the following measures to reduce spoilage

in snow fence (slat) or welded wire temporary upright silos:

1, Use special lining paper heavy enough to withstand
pressure and resistant to silage acids, bacteria, and
moisture,

2, Do not attach the paper to the silo (it may tear as
the silage settles).

3, Use two sheets of paper to line the silo (double
lining). The outer sheet may be used again,

U, Do not ensile grasses in the rain as excess moisture
will drain from the silo arwi carry away minerals artd
preservatives.
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TABLE II

AVERAGE ANNUAL COSTS OF TagPORART UPRICffiT SILOS (29)
(INDIANA, 19li7)*

Capacity
(tons)

Size

feet Interest
Depreciation

(20^) Labor

Paper
(lining) Total

Cost

per ton

16 12x12 $0,83 1 U.13 I2.U0 $ 7.U5 $114.81 $0.93

31 lUxl6 1.23 6.1iO U.20 11.23 23.06 0.7li

ia 16x16 l,ii7 7.35 li.80 12,Ih 26.09 0,6U

87 18x20 2.06 10,28 6.00 17.55 35.89 o,U»

97 20x20 2.29 ll.iili 6,60 18.90 39.23 o.Uo

Average for ailoa built of No. 11 welded wire & 17^ per foot and for ailos
built of snow fence @ 21j5 per foot.



TABLE III

INITIAL COST OF BUILDBIQ TRENCH SILOS (29) (BIDIANA, 19l*7)

Capacity
in tons

Man
hours

Tractor

hours

Sorsper
hours

Team

hours

Total

cost

Cost

per ton

37 80 32 32 — t75.20 $2.03

50 U8 — 32 32 56.30 1.13

78 2h 2k 3k —- 31+.80 0.it5



TABLE I?

ANMUAL SILO COSTS PER TON—BY TYPE OF SILO (29)
(INDIANA, 19li7)*

Concrete stave Ten^oraiy upright Trench

Capacity
(tons)

Cost

per ton
Capacity
(tons)

Cost

per ton
Capacity Cost
(tons) per ton

37 $1.30 16 $0.93 Average $0.32

51*
of all

1.05 31 0.7U

79 0.62 kl 0.61*

102 0.73 32 0.1*1*

107 0.67 97 0.1*0

lliO 0.59

11*2 0.56

168 0.51

In constructing above-ground silos for grass silage eoctra reinforcing
is necessazy as grass silage exerts 1.5 to 1.75 times the pressure of
com silage.



TABLE V

PERCENTAGE CF SILAGE RECOVERED FROM AN tJPRKHiT
AND A THEIiCH SILO (26) (U.S.D.A, Av,, 1929 Ai® 1930)

Type of
silo

Total
recovered

Total
edible recovered

Permanent upright

Trench

Percent total treifrht basis

9U.38 87.87

67.15 77.91

. a
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Place grass Trith highest moisture content on top as
as the drainage my be absoit>ed by the relatively dry
silage below,

6, Chop grass silage fine {l/h inch lengths for small
temporary silos),

7« Build a temporary silo only a few feet higher than
the diameter. If less than 12 feet high place extra
weight on top of silage,

6, Do not use HOI or H2S02^ as preservatives (the acid
will deteriorate the paper lining).

Cambum (19) has compared the losses from a mixture of alfalfa

and timotby occurring when harvested and stored by various methods

(Table VI).

Huber (U6) has recommended a drain for permanent upright silos

which tenoinates above ground. After drainage ceases it can be plugged

to exclude the entrance of air thus reducing spoilage. Surface spoilage

will occ\ir after a silo is opened unless silage is fed fast enough to

prevent it. Morrison (57) recommends that two inches of silage be fed

daily and that on the average two inches of silage in a 10 foot perma

nent upright silo will weigh approximately 620 pounds. I'rom a 12 foot

silo two inches will weigh about 895 pounds, from a ll* foot silo 1,215

pounds and from a 16 foot silo.1,590 pounds, To prevent surface

spoilage Lush (51) has iwommended a certain relationship between

siae of herd and diameter of silo (Table VII),

There is some difference between the estimates of Morrison (57)

and Lush (5l) as to the weight of silage in a two-inch layer when

stored in silos of a given diameter. This can be largely accounted for

by the vajrious heights of silos. The taller the silo the more pounds

of silage contained per cubic foot of silage.
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TABLE VI

NUTRIEOT LOSSES FROM A MIXTURE OF ALFALFA AND TIMOTHY—VARIOUS
METHODS OF HARVESTDJO AND STORING (1?) (VERMONT, 19ii8)

Item

Sun

cured

(hay)

Artifi

cially
dried

(hay)

Ensiled

without a
preserva

tive*

Ensiled
with

molasses^

% loss % loss % loss % loss

Diy matter 15.8 5.0 9.3 8.2

Ash 21.5 9.9 1.1 6.8

Crude protein 22.6 16.7 5.8 8.0

Oroide fiber 11.8 +1.0 1.9 0.6

Nitrogen free extract 13.8 3.0 17.9 13.9

Ether extract (crude fat) 28.li ii.5 +21.8 +15.6

Permanent; upright silo* Top spoilage before feeding began is
excluded.
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TABLE ?II

REUTION OF DIAMETER OF SILO TO SIZE OF HS223 (5l)

Diameter

of silo
(feet)

Weight of silage
in two-inch l^er

(pounds)

Minimum size of herd
Jersey Holstein

30# daily 37# daily

10 li96 16 13

12 716 2li 19

Hi 97^ 32 26

16 1,273 li2 3li

18 l,57ii $2 U2

f. 1



13

To prevent surface spoilage and to match the capacity of the

silo to the siM of the hard Qrimes (37) suggests various dimensions

for trench silos as tabulated in Table VIII.

The question of grain losses in feeding com silage to dairy

cows is a subject of interest and iH^)ortance. Since the grain is not

ground and many kernels are not broken or cracked by the ensiling process,

it is to be expected that some of them irill pass through the digestive

tract aiKi be ex:creted in the feces* Becker (9) in a 20-day experiment

involving four cofws calculated that 8.1+7 percent of the grain contained

in corn silage was lost in the feeding operation—9^.09 percent of this

loss was due to grain passing through the digestive tract and lt.91 per^

cent was due to grain contained in refused silage (losses in feeding

shelled com to dairy cows often approximate 23 percent). The above

losses of grain in feeding corn silage to dairy cattle may be salvaged

by running hogs or poultry after the cows.

Use of Preservatives in Making Silage

Preservatives are often needed for grass atnd legume silage to

facilitate proper bacterial growth which inhibits the decomposition of

protein that is present in comparatively large amounts in grass silages.

Grass silage which contains an unusually large percentage of water is

more likely to spoil than silage of relatively low moisture content.

With a tight silo and the silage chopped shoz*t and well packed, there
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TABLE VIII

SUGGESTED DIMENSIONS FOR TRENCH SILOS (3?)

Number

of cows

Width

at top
Width

at bottom Depth
Length when feeding period is
100 days 125 days 150 days

Feet Feet Feet Feet Feet Feet

6 6 li 5 2ll 30 35
10 6 U 5 ilO 50 60
111 7 5 6 39 li9 59
20 9 7 7 36 li5 51i
28 12 8 7 iiO 50 60
36 12 8 8 li5 57 68
iiii 13 9 6 50 63 75
52 111 10 8 55 68 82
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SU17 b« no need for a preservative. However« a preservative may prove

to be good insurance. The preservative used largely depends on idiat

is available and relative prices.

Shepherd (66) recommends various amounts of various preservatives

to be used with grass silages (Table IX).

Carncross (21) in a survey conducted among daiiy farmers in Heir

Jersey ascertained the actual amounts of blackstrap molasses used in

making grass silage (Table X),

Coii:$>osition of Varioiusi Silages and Hays

The nutrient content of crops and the efficiency with which

various methods of storing preserve nutrients are is^ortant considerations

in selecting feeds for dairy cows.

Shepherd (66) compared alfalfa silage with alfalfa hay harvested

the same year from the same field, and found that ensiling preserved 83

percent of the dry matter contained in the crop at cutting time as

coii?>ai^ to 75 percent preserved when put vp as field-cured hay. On a

dry matter basis the alfalfa silage contained 20.6 percent protein ccmd—

pared to 18.2 percent for the same crop put up as field cured hay,

Hodgson (U3) iound that first cutting alfalfa contained 21.97

percent protein on a diy matter basis. The same crop as bam—cured hay

contained 18.35 percent protein and as field-cured hay the percentage of

protein was 18.1^3.
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TABLE II

SUGGESTED QUANTITIES CF PRESERVATIVES TO USE IN MAKING
GRASS SILAGES (66) (U.S.D.A. 19h8)

Mo Phos Corn Ground

lasses phoric and corn.

(black acid cob barley or Dried
Silage strap) (7^%) meal wheat whey

Expressed in pounds per ton

Fresh green alfalfa or red clover 80 20 200 150 1*0
Fresh green soybeans or Ladino

60clover 100 30 250 200

Wilted legumes (all crops)* 60 1$ 150 100 30
Fresh green mixed legumes and

1*0grasses (not headed out) 80 20 200 150
Wilted mixed legumes and grasses

60(not headed out)* 15 100 100 30
Fresh green mixed legumes and

grasses (headed out)* 60 15 100 100 30
Wilted mixed legumes and grasses
(headed out) None None None None None

Fresh green grasses and cereals
(not headed out) 60 20 200 150 1*0

Wilted grasses and cereals
(not headed out) iiO 10 100 100 30

Fresh green grasses and cereals
(headed out)* llO 10 100 75 20

Wilted grasses and cereals
(headed out) None None None None None

Preservative may be omitted when silo is tight and good ensiling methods
are used.
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TABLE X

MOLASSES ADDED PER TON OF GRASS SILAGE (21)
(50 NEW JERSET FARMS, 1938)

Range in pounds
per ton Alfalfa

Number of
Sc^beans

farms

Mixed Grasses

0 2 0 0

25 - h9 1 1 3

50 - Ik 16 2 9

1$ - 99 10 3 3

100 and over 19 9 0

Total nuBjber Ui 11 n
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Neirlander (61) reported that alfalfa silage on a diry matter

basis contained 8#22 percent protein and S3»3h percent total digestible

nutrients. Alfalfa stored as sun-ciired hsyr contained 8.I4.3 percent

protein and 5^.20 percent total digestible nutrients. As barn-crired

hay the analysis was 9,32 percent protein and 56,77 total digestible

nutrients,

Brananan (l5) has published an analysis of a mixture of alfalfa

and clover stored as silage and as hay and coo^iared with corn silage

(Table XI).

Hinton (Ul) compared the ccmiposition of com silage with grass

silage. His results are tabulated in Table XII,

Bennett (10) has stated that sorghum silage harvested in the

soft dough stage contained li.lO percent crude protein, 1,90 percent

crude fat, 22.71 percent crude fiber, 66,liU percent nitrogen free

extract, and 1U,60 percent starch and sugar. All percentages are

e^^ressed on a dry weight basis.

Feeding Value of Various Silages and

Hays as Determined by Experisnents

The feeding value of various crops and of a specific crop

harvested and stored by various methods are best determined by actual

feeding trials.
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TABLE XI

COiJPARATIVE COMPOSITION OF LEGDME HAT, LEOtJME SILAGE AND
COHN SILAGE (l5) (MICHIGAN, 1939)

Crude Ether Carbohydrates
Feed protein extract Crude fiber N-free extract

Eaqareaaed in percent diy weicht

Alfalfa-clover hay 12.19 1.77 38.69 141.53

Alfalfa-clover silage ll;,28 5.02 35.71; 37.13

Corn silage 8.78 3.95 23.15 60.09
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TABLE XII

CHEIilCAL AMLTSIS OF CORN, ALFALFA AND SERICEA SILAC2S (Ul)

Item Com Sericea Alfalfa*

Moisture {%) 75.82 68.79 75.51t

Dry matter {%) 2li.l6 31.21 2h»U6

Crude protein (^) IM U.33 h*h7

Crude fat ($} O.6I1 0.65

Crude fiber (yC) 6.h6 10.28 8.86

Nitrogen free extract iii.n 13.99 8.06

60 pounds molasses and 10 pounds of 80 percent phosphoirLc acid added
as preservatives.
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Hodgson (it3) found that second-cutting alfalfa fed as silage

produced 100 pounds of four percent fat-corrected milk on a total dry

matter intake of 92*9 pounds. Secoiui cutting alfalfa fed as barn-

cured hay produced 100 poiuids of four percent fat-corrected milk on a

total dry matter intake of 96.^ pounds. Field-cured second-cutting

alfalfa hay produced 100 pounds of four percent fat-corrected milk on

a total dry matter intake of 97♦U potinds. Because ensiling preserved

more dry matter per acre (as pointed out in the previous section) and

made more milk per unit of dry matter, alfalfa fed as silage produced

12.5 percent more milk per acre coii?>ared -with feeding as field-cxired

hay.

Moore (56) found that alfalfa fed as hay required 97.U pounds

of dry matter to produce 100 pounds of four percent fat-corrected milk

but when fed as silage 92.9 pounds of dry matter produced 100 pounds

of milk.

Wilbur (73) determined that 2.7U pounds of corn silage are

required to r^lace one pound of alfalfa hay for cows in milk.

Lush (50) showed that 3.3 pounds of corn-soybean silage are
required to replace one pound of good legiane hay for cows in milk.

Eckles (30) determined that a ration of alfalfa hay and com

silage produced better winter gains on dairy heifers than did alfalfa

hay alone.
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Hinton (hi) reportad that an alfalfa silage ration produced

717»10 pouiids of fat in cow daj's# A sericea silage ration pro

duced 600 f 12 pouTKis of fat in 54l cow days and a com silage ration

produced 69S»0k pounds of fat in 532 cow days. The cows on the alfalfa

silage ration lost some weight during the eapejiment while the cows

on toe corn silage and sericea rations gained weight,

Hinton (k2) also determined that a com silage ration produced

1.0688 poTuada of fat per cow per dsgr, A corn-soybean silage ration

produced 1.0682 poxmds of fat per day, and a soybean silage ration

produced 0.9775 pounds of fat per cow per day.

Separate experiments conducted by Camburn (18) and Pratt(63)

showed that there was little difference in the milk yield due to the

succulent or non^ucculent character of the ration so long as total

digestible nutrients consumed remained the same. Dehydrated silage
produced practically as much milk as did normal silage. However, the

succulent rations in the two experiments produced an average of 28.1^8

pounds of four percent fat-corrected milk compared with 27.7h pounds

for the non-succulent rations.

Feeding Value of Silage As Determined by Surveys

Several surveys have been made in which the value of silage in
toe feeding of dairy cows on practical dairy farms has been determined.
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Robertson (6i>) in a siirv*^ of 192 Indiana daiiy faras in 19Ul-4i2

found that dair^raen feeding no silage produced 8,019 pounds of 3.8 per

cent milk per cow per 7ear at a cost of per htindred, Daiiymen

feeding silage in medium amounts (1|,000-5,712 pounds) produced 7,9hS

pounds of 3.8 percent milk at a cost of |1*1;2 per hundred. The no-silage

dairymen made 536,08 profit per cow while the daiiTmen feeding a medium

amount of silage realized 532.73 profit per cow. The same survey showed

that light silage feeding (3lU-3>999 pounds) produced only 7,791 pounds

of 3.8 percent ndlk, but produced it at the low cost of $1.30 per hundred.

Profit in the light silage group was the highest, being $14.0.70 per cow,

Daiiymen feeding silage at a heavy rate (5,713 to 10,857 pounds) realised

only $31,314 profit per cow which was the lowest of any group studied*

Each daiiyman included in the anrrey kept standard records in an Indiana

cost account book.

Elrod (31) conducted a survey of 51^ Georgia dairy farms in I9I4I4

and found that the ten fanns making the largest labor incomes fed 1,8714-

pounds of silage per cow ccwg)ared to 1,100 pounds of silage fed per cow

when all farms were considered. The ten best farms produced 5,ll45 pounds

of milk per oow conpared to ii,688 pounds per cow for all farms. The

ten beat farms produced milk at a cost of $3.3li per hundred. The average

cost of produci4!4g milk for all farms was $3*65 per hundred. The ten

farms showing the least labor income fed only 133 pou4ads of silage per

cow. The average production per cow was 14,256 poimds, and the cost of

producing tlds milk was $14,56 per hundred.
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Ciuminghaffi (23) reported that a survey of 106 farms in Neir York

in 19li5-ii6 revealed that the more silage fed per cow the greater the

production per cow and the larger the labor income* Cost per hundred

pounds of milk varied and the trend was not entirely in one direction

as Table XIII shows.

Higgina (UO) jreported the results of a survey conducted in 1933

in which the average daily milk production per herd just prior to feeding

silage was 72.8 pounds. On the seventh day after silage was included in

the ration the daily production had increased to 101 pounds, and on the

fourteenth day the production reached 10? pounds.

Morrison (5?) reported that a survey of herds in cow-testing

associations revealed that herds receiving silage, mixed hay and grain

averaged 279 pounds of fat per cow per year. Herds receiving mixed

and grain with no silage averaged only 2hQ pounds.

Baker (1) reported that a survey of 227 Ohio farms revealed that

farms feeding silage produced 6,720 pounds of milk per cow per year at

a cost of |li,13 per hundred pounds of four percent milk. No-silage

farms produced 6,ii53 pounds of milk per cow at a cost of 01i.l2 per hundred.

More than 50 percent (125 of 227) of the daliymen interviewed fed silage.

Bond (lU) in a survey of li52 farms found that production per cow

increased as the amount of silage fed per d«y increased. However, feed

ing silage in relatively small amounts (20-29 pounds daily) proved to

be most profitable (Table XIV).
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TABLE XIV

RATE OF FEEDING SIUGS AND VARIOUS FACTORS (Hi)
(VERMONT, 1932-1933)

Number of
farms

Potmde of

silage per
cow per day
(range)

Pounds of

milk per
cow per day

Net cost

per 100
poiuads milk

Pounds T.D.N.
per 100 poxmds

milk

61 1-19 11.0 1)2.15 151

103 20-29 13.3 2.11 I5l

no 30-39 lk,2 2.21 156

81 LO or more 15.5 2.21 153

355 Average 13.7 2.18 153

97 No silage 12.0 2.32 162
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Dotmen (27) in a survey of 72 fanwi in Kutherford Covtnty,

Tennessee, selling market milk in 1?U7« foimd that herds receiving

silage produced pounds of milk per cow at a gross cost of $5,69

per hundred# Profit per cow for the year was ̂ 10.90# Herds receiving

iu> silage produced 5,590 pounds of milk per cow at a gross cost of $5*05

per htindred. Profit per cow for the year was $3ii#20. Only 38.9 percent

of the herds received silage.

Downen (28) also reported that a survey of 68 farms selling m-ilir

for manufacturing puzposes for the saine co'jnty and year showed that

herds receiving silage produced U,U2U pounds of milk per cow at a gross

cost of 16.62 per hundred. Each cow lost |1113.17 for the year. Herds

receiving no silage produced h,596 pounds of milk per cow per year at a

cost of $li.97 per hundred. Each cow lost $35'hO for the year. Only

16.2 percent of the herds received silage.

fields of Various Silage and Hay Crops

Ewing (33) at the Middle Tennessee Experiment Station determined

the 19ii6 yield of com silage to be 9*90 tons per acre. Average yield

of 12 varieties of sweet sorghums was lh*h9 tons per acre for the same

year.

Bennett (10) in three-year trials found that corn yielded 8.07

tons of silage per acre in Mississippi. Sweet sorghum (Texas Seeded



28

Ribbon Cane) yielded 19.60 tons per acre. These trials were conducted

in 1926-7-8.

Morrison ($7) reported that corn yielded 8.00 tons of silage per

acre containing U»38U pounds of dry matter. Alfalfa as hay yielded 2.23

tons per acre containing U,036 pounds of dry matter. These figiares are

averages of various results fran various localities.

Biorly (12) by sxirveying in five counties of New York State

found that corn as silage yielded 9.70 tons per acre. Alfalfa as hay

produced 2.28 tons per acre. This survey was conducted in 1939-1;0.

Morrison (58) in a survey of 380 Sew Jersey farms in 1938 founi

that the first cutting of alfalfa yielded 7.80 tons of silage per acre.

Soybeans alone and a mixture of soybeans and sudan grass each yielded

9.00 tons of silage per acre.

Hodgson (1*3) stresses that various methods of harvesting and

storing may affect the final yield of forage crops. On two cuttings

of alfalfa (first and second) he determined that 92.5 percent of the

crop was stored and 82 percent was fed when the alfalfa was ensiled.

This represented a 7.5 percent loss from cutting to storage and a 10.5

percent loss from storage to feeding. Storing and feeding the alfalfa

as barn-cured hay resulted in 85.5 percent stored and 8l percent fed.

The loss from cutting to storage was ll*,5 percent and storage to feeding

U.5 percent. Handling the alfalfa as field-cured hay showed that 81
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percent of the crop tree stored and 76,5 percent fed. The cutting to

storage loss was 19 percent and storage to feeding loss was 5*5 percent.

Rain in the ainount of 0,66 inch fell on the first cutting.

Costs of Producing Silage Crops and

of Making Silage

Carncross (21) made a stidy of the cost of producing variovis

silage crops. His findings are summarized in Table 17,

Carncross (20) also reported the results of a survey in Now

Jersey in 1938 which showed the costs of producing T.D.N, with various

feed crops. He found that pasture produced one hundred pounds of T«D»N,

for 97 cents. Alfalfa silage provided the same quantity of T.D.N, for

98 cents, com silage #1.33, hay #1,16, and concentrates #2,60,

Dunbar (29) determined that it cost #17.28 to harvest an acre

of com for silage when the yield was nine tons, and that it cost #5«76

to harvest an acre of com for grain. The additional cost of harvesting

corn for silage amounted to #1,28 a ton. He also reported that it cost

$11.1^ to harvest an acre of alfalfa for silage when the yield was $.9

tons and no preservative was used. To harvest the alfalfa for hay cost

$10.83, The additional coat of harvesting alfalfa for silage amounted

to five cents a ton. All costs based on conditions in northern Indiana

and I9I46 prices for both com and alfalfa.
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AVEHAGE COST OF PRODUCING ENSILAGB CROPS (21)
(50 NESr JERSET PAS,IS, 1939)

30

Item Ali'alfa Iv'ixed grasses Soybeans Com silage

Number of records 22 22 15 U3

Nxu^er of acres ia5 325 209 830

Yield per acre (tons) 5.2 li.2 5.5 8.0

Cost up to harvestj
Per acre

Per ton
$8.38*
1.59

$11.39*
2.80

$22.6it
it.lO

$28.12
3.51

Cost of harvesting*
Per acre

Per ton
7.88
1.50

9.07
2.li;

12.75
2.30

11.80
1.1*7

Total costs
Per acre

Per ton
16,26
3.09

20.96
i;.9it

35.39
6.1*1

39.92
1*.98

Thess cos'fcs up to harvest represent tlie cost charged to only one cutting
used for silage, ^ere three cuttings of alfalfa were made during the
year, the first cutting was charged with forty percent of the cost up to
harvest.
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Wrigley (76) determined the average cost of putting up corn

silage with a field harvester in Pennsylvania in 1?31 and 1?32 to be

$1.29 a ton* He also determined that it required 1*5? man hours to

harvest and put oxie ton of silage in the silo.

Myers (60) reported the results of an extensive study of the

cost of making com silage in lUinois and found that the use of field

harvesters lowered harvesting coats. Tables X7I and X7II give details

of his findings.

Davidson (25) made a study of the labor requirements of making

corn silage in Iowa using three methods. Tables X7III, XIX and XX

tabulate the results.
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TABLE XVI

COST OF FILLING UPRIGHT SILOS (60) (ILLINOIS, 1928-1929)

Stationary cutters Field harvesters
Power Motor mounted

Owned Hired take-off horse-drawn

machines machines machines machines

Number of farms ir7 itO 39 1+9
Acres cut per farm 17.5 m.5 21.5 ll+.i+
Yield per acre (tons) 7.6 7.3 8.2 8,2
Average cost per 100 tons
of silage:
Unpaid labor (UO^ hour) $35.15 $32.02 $19.1+7 $19.57
Faaily labor (Uoji hour) 35.15 32.02 29.21 29.35
Koise work (lir^ hour) 29.33 30.57 15.21+ 21+.55

Tractor

Depreciation and repairs 9.22 2.17 16.71 9.1I+
Interest li.97 1.17 9.00 1+.92

Stationary cutter
5.00Depreciation

Interest 2.itO
Repairs 1.95

Binder

Depreciation 3.66 U.23
Interest IM 1.U5
Repairs 0.62 0.59

Field harvester

Depreciation 15.21+ 15.08
Interest 5.91+ 5.92
Repairs 1.91 2.21

Fuel and oil 6.35 5.56 10.81 11.80
Twine 3.50 h»h3
Wagon use (two cents hour) 1.67 1.62 1.23 1.23
Building charge 0.68 O.lrU 0.88 0.88
Custom charge 32.1+0

Total cost (100 tons) IHil.ll $11+8,67 $131.15 $130,68
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TABLE XVII

AVERAGE AMOUliTS OF LABOR AND POWER USED IN FILLING
UPRIGHT SILOS (60) (ILLINOIS, 1928-192?)

Using stationary cutter
Corn cut Com cut All Usiivg field
by hand with binder farms harvester

Number of farms 26 U7 87* 118
Com cut per farm (acres) 11.7 18,8 16.1 15.7
Silage made per farm (tons) 99 139 121 130
Yield per acre (tons) 8,U 7.5 8.3 "
Tons cut per man hour 0,6? OM 0.57 0,80
Labor and power used per acre:
Man hours 20.1 11,0 13.2 10.lt
Horse hours Ih.^ 16.6 16,0 11.7
Tractor hours 1,21 1,07 1,11 2.3

Labor and power used per ton:
Man hours 2.38 l.h9 1.76 1.25
Horse hours 1.72 2.2h 2.lh i.Uo
Tractor hours O.Hi 0,1^ 0.15 0,28

On II4. faiwe part waa cut by hand and part with binder. Required 5*1 nan
hours to cut an acre of com silage by hand, 1.55 hours when using a
binder with no bundle elevator, and L.85 hour-s when using a binder with
an elevator.

J
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LABOR USED IN MRVESTING ENSILAGE IITH CORN BIfJDER AND
STATIONARI CUTTER (25) (IOWA, 19li3)

3U

Labor*

Operation Equipment
Number

of men

Man hours
per acre

Man hours
per ton

Percent
of total

Cutting One roTsr binder and
small tractor 1 0.8 0,08 3.7

Loading 11.7 1.11 53,7

Hauling and
unloading

3 tractors and
3 trailers 3 7.0 0,66 32.1

Feeding 1 2.3 0.22 10.5

Total

Length of haul O.U mile
21,8 2.07 100.0

Does not include two men in silo.
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TABLE XIX

LABOR USED lii MRVEBTDJG EKSILAOE WITH A FliSLD
ENSILAGE HARVESTER (2^) (lOlA, 19h3)

Labor*

Operation Equipment
Humber

of men

Man hours

per acre

Kan hours

per ton
Percent

of total

Harvesting 1 ensilage harvester
and tractor 1 1.7 0.13 11

Hauling 1 tractor, 2 trailers,
2 trucks 3 5.1 0.39 33

Unloading 1 tractor and blower 3 8.5 0.65 56

Total 9 15.3 1.17 100

Length of haul 1.5 miles

Does not include two va&a in silo.
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TABLE XX

LABOR USED IN HARVESTING ENSILAGE WITH A FIELD HARVESTER
AND SPECIAL EQUmSI^T (25) (IOWA, 19l;3)

Labor*
Httmber Man houjrs Han hours Percent

Operation Equipment of men per acre per ton of total

Harvesting 1 ensilage harvester
and tractor 1 0.8 0.09 20

Haiiling 3 trailers urith 7x1^
beds, rubber tires and
drop sides, 3 tractors
irith 10-12 M.P.H. road

speed 3 2.1a 0.27 60

Unloading Ensilage blovrer with long
conveyor hopper and feed
ing mechanism operated by
power take-off shaft from
tractor, automatic winch
and fork for pulling sil
age from trailers, and
raised platform to tip
trailers toward blower 1 0.8 0.09 20

Total h ii.O 0.iA5 100

Length of haul 0.8 iBile

Doee not Include tiiro men In sUo.
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CilGIiBkL IHVESTmilON

Introduction

This study was made in Rxitherford County, Tennessee, and the

records were taken in June The period included was April 1,

19l|.8-March 31, 19^9, and consisted of interviews with farmers having

silos and dairy cows. Various information was obtained on silos,

silage crops, silage harvesting machinery and methods, number of dairy

cattle, silage feeding operations and other information. A co)y of

the schedule used appears in the Appendix of this report.

Farmers interviewed met the following requirementst (l) there

was a silo on the farm; (2) when in use the silo was a storage place

for silage which was fed primarily to dairy cattle,

Rutherford County was selected as the area in which to conduct

the survey because it is one of Tennessee's better daiiy counties,*

and because a survey on the cost of producing milk was made in this same

county by Downen (27) (28) in 19U7-U8. Information derived as a resxilt

of this silage study combined with the work of Downen may lead to more

concrete findings.

^Rutherford County was second only to Giles County in 19^8 in
number of dairy cows. Rutherford 23,200 cowsj Giles 23,700 cows (53)..
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Figure 1. Location of Rutherford County, Tennessee
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Silos and Silo Costs

An inventory of siloa disclosed that there were lOU silos of

all types on the 78 farms which made silage in 19lt8—an average of

1.33 siloa per fam. The average capacity of each silo was 84 tcsas.

The 17 farms having silos and dairy cows but making no silage in 1948

had a total of 18 silos—an average of 1.06 silos per farm. The average

capacity of these silos was 65 tons. The concrete stave silo was by

far the orost nwaerous. Only 15 of 122 silos had roofs. Table XXI

gives a detailed count of silos found on the 95 farms included in the

survey.

The 95 farmers interviewed were polled as to the type of silo

preferred, and it was fotind that 82 preferred concrete stave silos.

Only 13 expressed a preference for other types. The chief reasons

given for favoring concrete stave siloa were durability, preservability

(keeps silage) and low iqpkeep. Table XXIX tabulates in detail the

types of silos preferred and jreasons for preferring each type.

The first cost of a silo and the aiuiual cost for storing a ton

of silage are iiqportant items when considering whether to erect a silo.

Th0 coat of silos constructed as early as 1916 was secured. However,

since the figures were converted to a 1948 equivalent by use of price

indexes, only those silos constructed in the ten year period 1939-.48

were considered. Only the concrete stave silo was constructed in

quantities large enough to provide sufficient information for cost
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TABLE m

SILO INVENTOHT (HUTHEfiFOHD COUNTY, TENNESSEE, 19li9)

NuBd>er Total Average Tons of Percent of

Tlype of silo Nua3>er
with capacity capacity silage silo capac
roof in tons in tons made ity filled

78 farms nnaking silage in 19li8

Solid concrete 1$ 2 1,530 102
Concrete stave 60 8 5^591 93
Steel 7 2 521 Ih
Wooden stave 17* 1 820 hB
Tile 1 0 135 135
TeB?>oraiy (fence) h 0 166 1*2
Total or average lOk 13 8,763 81* 7,677 88

17 farms with silos but making no silage in 191*8

Solid concrete 7 0 h99 71
Concrete stave 5 1 38ii 77
Steel 3 0 133 hh
Wooden stave 2 1 78 39
Trench 1 76 76
Total or average 18 2 1,170 65

Includes tuno home aade silos.
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Figure 2» A 10x12x20 Foot Home Made T^coden Silo
Lined with Used Sheet Tin (in Use on
the Farm of Frank Peyton, kutherford
County, Tennessee, 19li8 - Capacity
I4.2 tons) .
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calciilationBr Tables XXIII and XXIV tabulate costs of erecting and

using concrete stave silos.

The annual costs for storing a ton of silage in concrete stave

silos as calculated and tabulated in Table XXIV run somsiwhat loser than

that found by Dunbar (2?) and tabulated in Table I# However, the

added costs of a roof and an adjoining feed ro<xn are included in Dunbar's

calculations*

Crops Grown for Silage and Crops Preferred for Silage

The 78 farms surveyed idiich made silage in l^i;8 grew an average

of 11*67 acres of silage per farm which yielded an average of 8.I43 tons

per acre* Corn alone, com and sorghum mixed, and sorghum alone were

the only crops used for silage* Sorghum, with an average yield of 12*iil

tons, made the most silage per acre. This is a little lower than the

average yield reported by Bwing (33) at the Middle Tennessee Experiment

Station for 19^6* Corn was second in yield of silage per acre, averaging

8*67 tons* This compar&a favorably with the average for Tennessee of 8*0

tons per acre (16) in 19li8* Contrary to the opinions of many of the

farmers interviewed, corn and sorghum yielded less than corn alone—

(Table XIVI) 8*13 tons per acre for com and sorghum* This was largely

brought about by a low yield of 4*7^1 tons per acre obtained by or» large

operator with 100 acres of com and sorghum silage.
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TABLE mil

COST OF CONSTHUCTING CONCRETE STAVE SILOS, 1939-19^8*
(RUTiiERFORD COUNTT, TENNESSEE)

Kuiriber of
silos**

Dimensions

in feet
Capacity
in tonB«=^

19li8 equivalent
cost per silo

I9I18 equivalent
cost per ton
capacity

2 10x35 59 $816.53 113-8U

2 lOxliO Ik 827.20 11.18

2 12x30 68 1,085.21**** 15.96

6 12x35 83 1,055.67**** 12.72

2 12xliO 100 1,156.30 11.56

2 12xii5 120 1,272.18 10.60

2 12x50 lia 1,375.59 9.76

Without roofs.
**Cost on silos not included in this table for those types and sizes
for which only one case was available. See Appendix Table III for
details.

***Based on Appendix Tables I and II.
**^^ote that according to information received from farmers 12x3^

silos were constructed cheaper than 12x30 silos.
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All fanaera making corn ailage left the ears on the corn, and

all farmers making sorghtim ailage left the heads on the sorghum* One

fanner making com and aorghm ailage cut the heads from the sorghum

and sold tliera. All other farmers making corn and sorghum silage ensiled

ears of com and heads of sorghum along with the stalks*

Information as released by Barto (3) (U) (^) indicated that the

1?U8 crop year was drier than average at the nearest weather station

at Nashville, Tennessee, Therefore, yields of silage crc^s may have

been below normal.

According to the stated preferences of those making silage in

1?U8 (78 farms), some failed to grow their favorite crop that year

(Tables XX7 and XXVI), There were UO iriio grow com alone, but only

29 preferred com. There were 36 who grew com and sorghum and iUi

expressed preference for corn and sorghTsn, There were three who grew

sorghum alone but only one stated a preference for it.

Costs of Making Silages

The cost of making silage was bioJcen down by crop, iMthod of

cutting in the field, and the cost of each operation. The costs were

also figured at actual value (hired labor and machinery at actual cost,

other labor and machinery at standard rates) and at theoretical values

(all labor and machinery at standard rates). Appendix Table IV tabulates

these rates and their derivation* The theoretical rates were used to get
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TABLE m

CROPS OROMfN FOR SILAGE ARB ACRES AND YIELDS PER ACRE

(RUTIiERFOHD COUNTY, TENIiESSEE, I9I48)

Crop
Number of
farms

Total
acres

Total Yield per acre
tons (tons)

Cora* Uo 371.5 3,221 8.67

Corn and sorghum** 36 522 h,2h5 8.13

Sorghum 3 17 211 12.ia

Total or 910.5 7,677

Average 11.67 98.1i2 tons
per farm

8.ii3

*One farm had a amall amount of sorghum which was placed in silo
with com. This sorghum counted as com.

Part of the com and sorghum for silage was inteiplanted in the
drill row and part was planted in separate rows—two rows of com
and then two roits of sorghum alternating*

***0nly 78 farms involved. One faim had sorghum in one field and com
in another. Each crop processed separately and placed in separate
silos. This farm is listed twice.
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TABLE mi

CROPS PREFERRED FOR SIUGE (RUTHERFORD COUHTI, TENNESSEE, 19J+9)

Com Com and Com and Sorghum Grass

alone sorghum soybeans alone (haor crops)

78 farms making silage in 19hB
No. expressing preference 29 hh 2 1 1
Reasons (No. indicating each)

2h*Bigger yield 0 2 1 0
Better feed 20 17 1 0 0

Doesn't flavor milk 2 2 0 0 0

More palatable h 10 0 0 0

Keeps urell h 8 1 0 0

Easy to put in silo ? 1 0 0 0

Custom in community 0 1 0 0 0

Does not deplete soil** 2 0 0 0 0

Saves first crop*** 0 0 0 0 1

17 farms with silos but making no silage in 19U8
No. expressing preference**** 6 8 0 0 0
Reasons (No. indicating each)
Bigger yield 0 7 0 0 0
Better feed h 1 0 0 0

More palatable 2 3 0 0 0

Keeps well 0 3 0 0 0

Custom in community 0 1 0 0 0

Eepecially in a dry year or cai poor ground*
**Con?)ared to mixture of com and sorghum.

***One expressed preference for alfalfa for silage though he had never used
alfalfa silage.

****Three had no pmference.
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all costs for all cr<^s and all laethoda of cutting on the sasi® basis*

Table X2VII sumaarizes the costs of making silage for all 78 farms*

Appendix Tables VII through XVI give these costs in detail* Standard

rates (as tabulated in Apperjdix Table 17) were used in the calculations

in these Appendix tables.

The different H^thods of cutting the crop in the field would

logically affect the cost of the cutting operation more than other

operations. However, the method of cuttixig in the field could have an

indirect effect on the cost of other operations, such as loading, by-

affecting the ease and efficiency of handling the silage.

Wrigley (76) found that it cost |>l.l4.1 cents per ton to make com

silage yielding 7.6 tons per acre (owned machinery) and m»1ng stationaiy

cutters and blovrers. This study was made in Illinois in l?26-2p. The

cost was reduced to 41.31 per ton when using a field harvester on crops

averaging 8.2 tons per acre (Table X7I). The theoretical cost of making
com silage yielding 8.5 tons per acre—when cut with a binder and chopped

with a stationary cutter—in hutherford County was 41.6? per ton. This

cost was reduced to 41.26 a ton when a field harvester was used on corn

yielding ll.li tons.

The theoretical cost of making a ton of com and sorghum silage
in Rutherford Couiity was $1,81* when cut in the field with a binder and

the yield was 9.15 tons. The cost rose to |il4.38 when cut by hand and

the yield was h.h$ tons* When cut with a field harvester the cost



T
A
B
L
E
 
X
X
V
I
I

C
O
M
P
A
R
A
T
I
V
E
 C
O
S
T
 O
F
 M
A
K
I
N
G
 S
I
L
A
G
E
—
V
A
R
I
O
U
S
 C
R
O
P
S
,
 V
A
R
I
O
U
S
 M
E
T
H
O
D
S
 (
F

CU
TT

IN
G 
(R

UT
HE

RF
OR

D 
CO
UN
TT
, 
TE

NI
iE

SS
EE

, 
19

^8
)

C
o
s
t
 o
f
 m
a
k
i
n
g
 s
i
l
a
g
e

A
c
t
u
a
l
 c
o
s
t
*
*

T
h
e
o
r
e
t
i
c
a
l
 c
o
s
t
*
*
*

M
e
t
h
o
d
 
o
f

N
u
m
b
e
r
 o
f

T
o
n
s
 p
e
r

P
e
r

P
e
r

P
e
r

P
e
r

C
r
o
p

cu
tt
in
g*

f
a
r
m
s

A
c
r
e
s
 

T
o
n
s

a
c
r
e

O
p
e
r
a
t
i
o
n

a
c
r
e

t
o
n

a
c
r
e

t
o
n

C
o
m

B
i
n
d
e
r
*
*
*
*

3
0

2
8
0
 

2,
83
1

8
.
5
0

C
u
t
t
i
n
g

$
3
.
9
1

$
0
.
U
6

1
2
.
8
3

I
0
.
3
U

L
o
a
d
i
n
g

1
.
9
9

0
.
2
3

1
.
9
2

0
.
2
3

H
a
u
l
i
n
g

5
.
5
1

0
.
6
5

5
.
U
6

0
.
6
3

C
h
o
p
p
i
n
g
 a
n
d

3
.
5
2

o
.
i
a

b
l
o
w
i
n
g

3
.
2
0

0
.
3
8

Tr
ai
ap
in
g

0
.
9
0

o
.
n

0
.
9
3

0
.
1
1

T
o
t
a
l

1
5
.
8
3

1
.
8
6

ll
i.
3l
i

1
.
6
9

C
o
m
 
a
i
u
i

B
i
n
d
e
r
*
*
*
*

3
2

U0
2 

3,
68
0

9
.
1
5

C
u
t
t
i
n
g

3
.
8
2

0
.
U
2

3
.
2
8

0
.
3
6

so
rg
bu
ai

L
o
a
d
i
n
g

1
.
8
0

0
.
2
0

2
.
1
0

0
.
2
3

H
a
u
l
i
n
g

6
.
2
5

0
.
6
8

6
.
6
5

0
.
7
2

C
h
o
p
p
i
n
g
 a
n
d

b
l
o
w
i
n
g

3
.
9
5

0.
1i

3
3
.
2
5

0
.
3
5

Tr
a:
!5
)i
ng

1
.
3
3

0
.
1
5

1
.
6
1

0
.
1
8

T
o
t
a
l

1
7
.
1
5

1
.
8
8

1
6
.
8
9

l.
ei

;

S
o
r
g
h
u
m

B
i
n
d
e
r
*
*
*
*

2
1
1
 

1
6
6

1
5
.
0
9

C
u
t
t
i
n
g

U
.
8
1

0
.
3
2

h
.
h
3

0
.
2
9

L
o
a
d
i
n
g

5
.
9
1

0
.
3
9

li
.2
6

0
.
2
8

H
a
u
l
i
n
g

1
1
.
9
5

0
.
7
9

1
1
.
2
2

o
,
i
h

C
h
o
p
p
i
n
g
 a
n
d

6
.
7
6

0.
1i
5

6
.
3
9

0.
1+

2
b
l
o
w
i
n
g

Tr
aj

jp
in

g
2
.
7
3

0
.
1
8

1
.
9
6

0
.
1
3

T
o
t
a
l

3
2
.
1
6

2
.
1
3

2
8
.
2
6

1
.
8
6

w r
o



   

T
A
B
L
E
 
X
X
V
I
I

C
O
M
P
A
R
A
T
I
V
E
 C
O
S
T
 C
F
 M
A
K
I
N
G
 S
H
A
G
E
—
V
A
R
I
O
U
S
 C
R
O
P
S
,
 V
A
R
I
O
U
S
 M
E
T
H
O
D
S
 O
F

CU
TT
IN
G 
(R

UT
HE

RF
OR

D 
CO
UN
TX
, 
TE
NN
ES
SE
E,
 1
9i
i8
)

(C
on
ti
nu
ed
)

C
o
s
t
 o
f
 m
a
k
i
n
g
 s
i
l
a
g
e

C
r
o
p

M
e
t
h
o
d
 
o
t

c
u
t
t
i
n
g
*

N
u
m
b
e
r
 o
f

f
a
r
B
i
B
 

A
c
r
e
s
 

T
o
n
s

T
o
n
s
 p
e
r

a
c
r
e

O
p
e
r
a
t
i
o
n

A
c
t
u
a
l
 c
o
s
t
*
*

P
e
r
 

P
e
r

a
c
r
e
 

t
o
n

T
h
e
o
r
e
t
i
c
a
l
 c
o
s
t
*
*
*

P
e
r
 

P
e
r

a
c
r
e
 

t
o
n

C
o
m

H
a
i
K
l

9
7
1
.
^
 

6
1
2

8
.
5
6

C
u
t
t
i
n
g

$
2
.
8
6

$
0
.
3
3

$
3
.
1
5

$
0
.
3
7

L
o
a
d
i
n
g

1
.
3
2

0
.
1
5

l
.
h
l

0
.
1
7

H
a
u
l
i
n
g

6
.
3
2

0
.
7
U

6.
1i
9

0
.
7
5

C
h
o
p
p
i
n
g
 a
n
d

b
l
o
w
i
n
g

5
.
6
3

0
.
6
6

5
.
8
6

0
.
6
9

Tr
ai
cp
in
g

0.
i4
3

0
.
0
5

o.
li

U
0
.
0
5

T
o
t
a
l

1
6
.
5
6

1
.
9
3

17
.1
il

2
.
0
3

C
o
m
 
a
n
d

H
a
n
d

3
2
0
 

8
9

C
u
t
t
i
n
g

U
.
1
5

0
.
9
3

5
.
5
8

1
.
2
5

s
o
r
g
h
u
a

L
o
a
d
i
n
g

1
.
7
2

0
.
3
9

2.
1i

3
0
.
5
5

H
a
u
l
i
n
g

U.
7l

t
1
.
0
7

5.
3l
i

1
.
2
1

C
h
o
p
p
i
n
g
 a
n
d

b
l
o
w
i
n
g

3
.
^
3

0
.
7
9

3
.
8
7

0
.
8
7

T
r
a
s
p
i
n
g

1
.
6
2

0
.
3
7

2
.
2
5

0
.
5
0

T
o
t
a
l

1
5
.
7
6

3
.
5
5

1
9
.
h
i

1
.
3
8

C
o
m

F
i
e
l
d

1
2
0
 

2
2
3

ll
.i

iO
C
u
t
t
i
n
g
 a
n
d

h
a
r
v
e
s
t
e
r

c
h
o
p
p
i
n
g

5
.
7
9

0
.
5
1

5
.
9
6

0
.
5
2

Ha
\i
li
ng

li
.l
8

0
.
3
7

il
.l

45
0
.
3
9

B
l
o
w
i
n
g

2.
81

i
0
.
2
5

3
.
0
2

0
.
2
6

T
r
a
n
p
i
n
g

0
.
9
0

0
.
0
8

1
.
0
8

0
.
0
9

T
o
t
a
l

1
3
.
7
1

1
.
2
1

ll
t.
5l

1
.
2
6

v
n



T
A
B
L
E
 X
X
V
I
I

CO
MP

AR
AT

IV
E 
CO

ST
 O
F 
MA

KI
NG

 S
IL
AG
E—
VA
RI
OU
S 
CR

OP
S,

 V
AR

IO
US

 M
ET
HO
DS

CU
TT
IN
G 
(R

UT
HE

RF
OR

D 
CO

UN
TY

, 
TE

NN
ES

SE
E,

 1
91

^8
)

(C
on
ti
nu
ed
)

C
r
o
p

M
e
t
h
o
d
 
o
f

cu
tt

in
g*

N
u
a
i
b
e
r
 
o
f

f
a
n
n
s

A
c
r
e
s
 

T
o
n
s

A
c
t
u
a
l
c
o
s
t
*
*

T
h
e
o
r
e
t
i
c
a
l
 c
o
s
t
*
*
*

T
o
n
s
 p
e
r

P
e
r

P
e
r

P
e
r

P
e
r

a
c
r
e

O
p
e
r
a
t
i
o
n

a
c
r
e

t
o
n

a
c
r
e

t
o
n

h
-
7
6

C
u
t
t
i
n
g
 a
n
d

c
h
o
p
p
i
n
g

#
5
.
1
9

#
1
.
0
9

1
5
.
4
2

#
1
.
1
5

H
a
u
l
i
n
g

4
.
3
6

0
.
9
2

5
.
2
0

1
.
1
0

B
l
o
w
i
n
g

2
.
2
4

0
.
4
7

2
.
4
8

0
.
5
2

Tr
ac

qs
in

g
0
.
3
0

0
.
0
6

0
.
5
4

0
.
1
1

T
o
t
a
l

1
2
.
0
9

2
.
5
4

1
3
.
6
4

2
.
8
8

7
.
5
0

C
u
t
t
i
n
g
 a
n
d

c
h
o
p
p
i
n
g

1
1
.
6
7

1
.
5
6

1
1
.
8
6

1
.
5
8

H
a
u
l
i
n
g

8
.
3
0

1
.
1
1

8
.
6
9

1
.
1
6

B
l
o
w
i
n
g

5
.
3
0

0
.
7
1

5
.
5
0

0
.
7
2

T
r
a
n
c
i
n
g

1
.
0
0

0
,
1
3

1
.
2
0

0
.
1
6

T
o
t
a
l

2
6
.
2
7

3
.
5
1

2
7
.
2
5

3
.
6
2

5
.
9
4

C
u
t
t
i
n
g
 a
n
d

c
h
o
p
p
i
n
g

5
.
5
9

0
.
9
4

5
.
8
4

0
.
9
9

H
a
u
l
i
n
g

4
.
5
2

0
,
7
6

5
.
2
5

0
.
6
7

B
l
o
w
i
n
g

2
.
4
8

0
.
4
2

2
.
7
1

0
.
4
6

Tr
ac
^j
in
g

0
.
4
3

0
.
0
7

0
.
6
6

0
,
1
1

T
o
t
a
l

1
3
.
0
2

2
.
1
9

1
4
.
4
6

2
.
4
3

C
o
m
 
a
n
d

s
o
r
g
h
u
m

F
i
e
l
d

h
a
r
v
e
s
t
e
r

1
0
0

U
7
6

So
rg

hi
ji

a
F^

el
d

h
a
r
v
e
s
t
e
r

A
l
l
 3

c
r
o
p
s

F
i
e
l
d

h
a
r
v
e
s
t
e
r

1
2
6

7
U
9



T
A
B
L
E
 
X
m
i

C0
MP

AE
AT

I7
E 

CO
vS
T 
O
F
 M
KI

I^
G 
SI

LA
GE

—-
VA

fi
lO

US
 C
BO

PS
, 
VA
RI
OU
S 
ME
TH
OD
S 
O
F

CU
TT

IN
G 
(R
UT
HE
RF
OR
D 
CO
UN
TY
, 
TE
NN
ES
SE
E,
 1
9l

i8
)

(C
on
ti
nu
ed
)

C
o
s
t
 o
f
 m
al
d.
ng
 s
i
l
a
g
e

C
r
o
p

M
e
t
h
o
d
 
o
f

cu
tt

in
g*

N
t
i
m
b
e
r
 
o
f

f
a
r
m
s
 

A
c
r
e
s

T
o
n
s

T
o
n
s
 p
e
r

a
c
r
e

O
p
e
r
a
t
i
o
n

A
c
t
u
a
l
 c
o
s
t
*
*
 
T
h
e
o
r
e
t
i
c
a
l
 c
o
s
t
*
*
*

P
e
r
 

P
e
r
 

P
e
r
 

P
e
r

a
c
r
e
 

t
o
n
 

a
c
r
e
 

t
o
n

A
l
l
 3

c
m
p
s

A
l
l
 3

m
e
t
h
o
d
s

9
1
0
.
5

7,
67

7
6
.
U
3

T
o
t
a
l

11
6.
28
 

$
1
,
9
3
 
$1
6.
02

$
1
.
9
1

«

N
o
 s
o
r
g
h
u
m
 a
l
o
n
e
 i
ra

s 
c
u
t
 b
y
 h
a
n
d
.
 
N
o
 b
i
n
d
e
r
s
 w
e
r
e
 e
q
u
i
p
p
e
d
 w
i
t
h
 b
u
n
d
l
e
 e
l
e
v
a
t
o
r
s
.

Hi
re
d 
la

bo
r 
an

d 
ma

ch
in

ei
y 

co
B?
>u
te
d 
by
 a
ct

ua
l 
co

st
. 

Ot
he

r 
la
bo
r 
an

d 
ma

ch
in

ei
y 

co
af
iu
te
d 
at
 s
ta

nd
ar

d
r
a
t
e
s
 a
s
 t
a
b
u
l
a
t
e
d
 i
n
 A
p
p
e
n
d
i
x
 T
a
b
l
e
 I
V
.

A
l
l
 l
a
b
o
r
 a
n
d
 m
ac
hi
ne
ry
 c

oi
np

ut
ed

 a
t
 s
ta
nd
ar
d 
ra
te
s 
a
s
 t
^
u
l
a
t
e
d
 i
n
 A
pp

en
di

x 
Ta

bl
e 
I
V
.

C
o
s
t
 o
f
 b
i
n
d
e
r
 t
w
i
n
e
 n
o
t
 i
n
c
l
u
d
e
d
 i
n
 c
a
l
c
u
l
a
t
i
o
x
i
s
.

On
ly
 7
8 

fa
ra
ff
l 
in

vo
lv

ed
. 

On
e 
fa

ro
 r
ai

se
d 
c
o
m
 i
n 
on

e 
fi

el
d 
an
d 
so

rg
hu

m 
in
 a
no
th
er
. 

Ea
ch

 f
ie
ld

p
r
o
c
e
s
s
e
d
 s
e
p
a
r
a
t
e
l
y
 a
nd

 p
l
a
c
e
d
 i
n
 s
e
p
a
r
a
t
e
 a
i
l
o
s
.

v
n



56

Aisount^ to $2«86 with a yield of h»7^ tons# The lower cost per toa

of cutting with a binder is largely due to the higher yield per acre*

The use of a field harvester in making com and sorghum silage was

more economical than cutting by hand. The theoretical costs per acre

of making com and sorghum silage using a com binder, cuttirig by hand,

and using a field harvester were $16,89, $19.It? and $13,6h respectively#

The use of machinery affects the amount of labor required to

make a ton of silage. Table ZXTIII shows that the most labor was used

when cutting com and sorghum by hand (no sorghum alone was cut by

hand) and amounted to 8.lit hours per ton. The average yield was h,h^

tons per acre. The smallest quantity of labor used per ton was 1,1?

hours which was required when cutting com yielding ll.J^O tons per acre

with a field harvester. Cutting com yielding 8.50 tons per acre with

a binder (no bundle elevator) required 1,96 man hours per ton of silage

made. ISriglqy (76) determined that cutting com yielding 7.^ tons per

acre with a binder required 1.1*9 man hours to make a ton of silage

(Table X711), Wrigloy also found that the cutting operation required

1.55 man hours per acre when using a binder without an elevator and

5.10 man houie to cut an acre by hand. In RuthGrrord County it required

1.56 man hours to cut an acre of com silage with a binder having no

elevator and 8.76 hours to cut an acre of com silage by hand. The

com crops cut by hand yielded practically the same~->8.l* tons per acre

for Wrigley's study (76) and 8,56 in Rutherfoixi County. The average
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rate paid for hired labor by the 78 Rutherford County fanaers ng

silage in I9I4.8 was 30 cents. This does not include indirect pay in

the form of housing, gardens, and sometimes milk and meat piDvided to

labor living aa tenants or hired hands on the fanms. The standard

rate used for the operator's labor and all other ut^aid labor was 36

cents per hour (Appendix Table IV). Hired labor amounted to 72 per

cent of all labor used in making silage on 78 Rutherford County farms

in 19ii8, Hiring machinery for making silage proved to be an e;{penslve

method of getting the ;5ob done. Table XXIX shows that a three-plow

tractor and operator cost $3#50 an hour when hired, while this same

tractor and operator cost only ̂ 1.27 an hour to operate, A two-plow

tractor and com binder with operator (or operators) cost an average

of per hour when hired, but this same outfit could be owned and

operated for :^2.36 per hour. A tiiree-plow tractor and binder cost

slightly less to hire because those doing custom cutting with three-

plow tractors charged less. A three-plow tractor and stationary

silage cutter cost an average of per hour when hired. The same

outfit could be owned and operated for $2.30 an hour. Actually the

difference is greater than indicated because the operator with a hired

machine usually looked after the tractor and another man fed the

cutter—while the operator with owned outfits usually fed the cutter

and looked after the tractor too. / ./

The practice of owning silage making equipment cooperatively

seemed to be general in Rutherford County, This is a practical w^
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of cutting silage making costs for tho^with insufficient acreage

to warrant the purchase of individual equipment*

Silage Made Per Cow and Related Factors

A tabulation of silage made on 78 Rutherford County farms when

compared with the number of cows per farm reveals that 3*^^ tons of

silage were made per milk cow. If this silage were fed to the mnving

herds (with all cows in milk) in a period of 1$0 days each cow would

have received U7 pounds of silage daily. However, some of this silage

was fed to young stock and bulls. If the silage were divided equally

among all daizy anamals for a period of 150 days, each animal would

have received 31 pounds daily. Silage fed per milking cow fell some

where between these two figuiws.

Some additional silage would have been made if all of the farmers

had had adequate silo capacity. Of the 78 farmers interviewed, 17

stated they would have made more silage if they had had more silo room

in which to store it. Others would have made more silage except for

crop failures and various other reasons which influenced 32 of 78

farmers to fill their silos to less than 100 percent of capacity. Only-

nine failed to fill their silos con^jletely full because th^ had enough

silage (Table XXXI),

Table XXXII shows (by months) when the silage was fed. In order

for a farmer to be counted as having fed silage in a certain month.

..■■J 1 f A,.-., .t- ^
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TABLE m

DAIKI CC«S PER FARM AND RELATED FACTORS (78 FARIiffi IIAKINO SILAGE,
RUTHERFORD COUNTI, TENNESSEE, 19l|8)

Daily cows per farm 27.
Dairy animals per farm (cows, bulls, young stock) i^l.lli
Young dairy animals (males not yet in service, females

not yet in milk) per farm 12.56
Tons of silage made 76.77
Tons of silage made per farm 98.I42
Tons of silage fed to other than dairy animals 50.00
Tons of silage available for dairy animals 76.2?
Tons of BHage available per dairy cow 3.55
Tons of silage available per dairy animal 2.37
Pounds of silage available per dairy cow per day* ii7.33
Pounds of silage available per dairy animal per day* 31.60
Number of farms feeding silage in morning only** 2
Number of farms feeding silage in liioming and evening** 66
Number of farms feeding silage in evening only** 9
Hours required daily per farm to feed silage*^* 1,18
Minutes reqirired daily per cow to feed silage*** 2.58
Percent of farms vdth ample silo capacity*''** 78.21
Percent of farmers failing to fill silos to 100^ of capacity lil.03

*Based on l50 day feeding period,
**One farm sold dairy herd and silage after filling silo but before

opening it up to begin feeding silage.

***While silage is being fed,
****Seventeen of 78 farmers stated they would have made more silage in

19ii8 if they had storage space for it.
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TABLE mi

REASONS A PORTION O" FARMS LiAKIlW SILAGE IN 19U8
DID NOT FILL SILOS TO CAPACITY (78 FARIAS,

RUTHERFORD COUNTY, TENNESSEE)*

Reason

Nuuiber giving
reason

Didn't bother to refill after silage settled 10

Adequate silage made 9

Silage crop failure 6

Insufficient acreage on which to grow silage or knowlingly
planted insufficient acreage for various reasons 5

Crop got too ripe to put in silo 2

*Thirty-two of 78 farms making silage in 19li8 failed to fill silos to
100 percent of capacity.



TABLE mil

MONTHS IN TJHICH SIUGE NAS FED (RDTHEBFORD CODNTI, TENNESSEE)

Month
Number of farms
feeding silage

Percent of fanns

feeding silage

77 fanns naking silage in 191^8*

June, 19it8 0 0

July 0 0

August 0 0

September 2 2.60

October 35

November 66 85.71

December 7k 96.10

January, 19h9 77 100,00

Febniaiy 77 100.00

March 6h 83.12

April lU 18.18

May 1 1.30

One of 78 fanners making silage in I9I48 sold silage and herd after
silage was in silo* No information obtained from new owner.
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silag® had to be fed for more than half of the month« A considerable

mmber of farmers fed silage throughout March and April. This was

done in manor cases in order to feed all of the silage on hand.

Information obtained from the closest weather station located

at Nashvillej Tasnesseej indicates that the winter of 19li8-A|.5 actually

was an unusually mild one. The mean tei3¥>e3rature in January l?!*? was

approximately nine degrees warmer than the previous five-year average

for the same month (Figure k)»

Comparison of Various Factors for

Silage and No-Silage Farms

By comparing certain factors for farms making silage with those

having silos but making no silage it is possible to draw sotise conclu

sions as to why 25 percent of the farmers on Rutherford County farms

keeping dairy cows did not fill available silos in l^IiB.

Tenancy, which w^ mentioned as a reason for not filling one silo

(Table X2XIV), evidently was not a major reason that silos stood empty.

This is indicated by the fact that 3h pereent of those filling silos

in 19l;8 were tenants—while only 1? percent of those failing to fill

their silos were tenants.

The age of the operator could have been a major factor. The

average age of those making silage was k6 years while those not tnaidng

silage averaged ^6 years—a difference of 10 years.
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TABLE XXniI

som COMPAEISOIJS ON PABMS MAKBJa SIUGE WITH FkmS HAVING SILOS
BUT MAKING NO SILAGE (HUTKSEFOBD COUNT!, TENNESSEE, 191+8)

Silage No-silage
Item farms farms

Kuitiber of farms surveyed 78 17

Percentage of fiill oimers (oisn all land
operated)

Percentage of part owners (own part, rent part)
Percentage of tenants (rent all land operated)
Average age of operators in years
Tillable acres operated per fana
Years of daily easperience as manager (average)
Average number of milk cows per farm
Percent of farms selling grade "A" milk
Percent of farms selling grade "B" (mfg.) milk
Percent of farais selling cream
Percent of farms producing milk for home use only
Percent of farms receiving 50 percent or more
of farm income from dairy herd

Percent of farms receiving 25 percent or less
of farm income fix>m dairy herd

Percent of farms having fewer than 20 cows
Percent of farms having fewer than 10 cows
Percent of operators who built a new silo for

themselves at sometime during their lifetime
Percent of operators who have made and fed silage
one or more years during their lifetime

Average number of silos per farm
Average capacity per silo (tons)
Average silo capacity per farm (tons)

55.13 61+. 71
10.26 17.65
31a. 62 17.65
1+6.0I+ 55.71
220.97 lla.30
16.15 23.1a1
27.50 15.03
57.69 18.75
35.90 62.50
3.85 12.50
2.56 6.25

70.51 61+. 71

17.95 17.65
35.90 76.1+7
7.69* 35.29

lil+.87 29.1a

100.00 75.00**
1.33 1.06

01+. 26 65.00
112.35 68.82

*These farms had an average of 13 head of young daiiy cattle on hand
(females not yet in milk, males not yet in service) not counted £U3 cows.
During their lifetimes these farmers who did not fill available silos
in I9I+8 had filled silos 158 times out of 231 opportunities (68,1+0
percent—based on I6 out of 17 interviews. This information not ob
tained from one farmer).

J
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TABLE XXXIV

HEASCKS SILOS KEiaiHED EMPTI IN 19^8
(RUTHERFORD COUNTI, TMI^ESSEE)

Number
Reason for not filling expressing

reason

17 farms with silos but making no silage in 19l|8

Scarcity of labor 6

Not enough cows 3

Silo in need of repair 3

Operator in bad health 3

Bam burned—cows kept some distance fixjm silo t

Tenant ̂ ight have to jwyve and leave silage) , 1

Adequate silage carried over from previous year 1

Got possession of farm too late in the year 1

Tragedy in family upset plans 1

Total 21*

Total nus^er of reaaona exceeds the rnunber of farms because some
farmers gave more than one reason.
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Those fanaers mklng silage operated an average of 220.97

tillable acres irtiile those not making silage operated only liU.«30

tillable acres. Hoirever, those failing to make silage operated enough

land to support a herd of sufficient size to warrant the xise of a silo

if other conditions had been satisfactory.

Tl^ie number of milk cows per farm could lave been a factor in

determining whether to make or not to make silage. Farms making silage

averaged 27.50 cows per farm. No-silage farms with silos averaged 15*03

cows. Only 35*90 percent of the silage fanns had fewer than 20 cows

while 76,h7 percent of the no-silage farms kept fewer than 20 cows.

Just 7.69 percent of the silage farms had fewor than 10 cows, but 35*29

percent of the no-siluge farms kept less than 10 cows.

Only five operators of the 78 on farms making silage in 19li8

missed filling a silo for even one year when a silo was available.

Not enough cows was given as the major reason for failing to fill as is

indicated in Table HXV. One farmer who had access to a silo for three

years {191^6-7-8) and had filled every year said that he doubted if it

paid to make and feed silage. Of the 95 farmers interviewed only one

ejqjressed this opinion, and he had never failed to fill a silo when

one was available,

A tabulation of the information gathered in Rutherfojrd County

shows the farms that fed silage during 19ii8-U9 had good pasture. The

no-silage farms with silos provided pasture that was more nearly ade

quate during March 191+9* The silage farms provided better pasture for



 

1

k'.i

70

t '■

Figure A tJeable 10x36 Foot Solid Concrete
Silo Which Has Been Abandoned
(Rutherford CountyTennessee, 19it8)
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TABLE XXI7

Mksons AVAIUBLE SILOS NOT FILLED EVEHT YEAH (78 FARIJS,
RUTHERFORD COUNTY, TENNESSEE,

Nxunber

giving
Reason reason*

Two few cows ^

Silage crop failure 3

Adequate silage carried over from previous year 1

*0^ five of 78 farmers making silage in 19li8 failed to fill available
silo 100 percent of years a silo was available. Some farmers gave
ooTQ than one reasonj hence the number of reasons total more than the
n\an.ber of farmers giving reasons.

^ -
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:

»e

Figure 6* A 12x14^ Foot Roofleea Concrete Stave
Silo in Good Repair (Farm of D. D.
Cantrell, Rutherford Countyi Tenneeeee,
191^8 • Capacity 120 tons)
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eight iQonths—all of which were months when pasture is usually short*

During April, May and June all farms provided adequate pasture. Figure

7 and Table XXI7I show a relative picture of the pasture available

throughout a l^Hnonths period*
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TABLE XXX7I

AVAILABLE PASTURE BY KOfJTHSi SIUQE VS. NO-SIUQE FARMS
(RUTIiERFORD COUNTY, TENNESSEE)

Months

76 farms making silage
in I9I18

17 farms with silos but
making no silage in 19ii8

Number of

farms vsrith

adequate
pasture

Percent of

farms with

adequate
pasture

Number of Percent of
farms with farms with
adequate adequate
pasture pasture

April, 19ii8 78 100.00 17 100.00

Hay 78 100.00 17 100.00

June 78 100.00 17 100.00

July- 7$ 96,15 15 68.2li

August 67 85.90 11 6U.65

September 5U 69.23 9 52.91*

October 28 35.90 6 35.29

November 21 26,92 k 23.53

December 12 15.38 2 11.76

Januaiy, 1S>149 12 15.38 1 5.88

February 23 29.U9 h 23.53

March 68 87.18 16 91*. 12



CHAPTER I?

CONCLUSIONS

As a result of a survey of 9S farms having silos in Rutherford

County, Tenne8see--.78 of which made silage in 19l|8 and 17 which did

not—coupled with a careful and extensive review of related literature,

the following conclusions have been reachedt

1. Twenty-five percent of the famers with silos and dairy

cows which were interviewed in I^utherford County permitted their silos

to stand eii5>ty in 19U8, (Based on 108 farms—whether or not silos were

filled was ascertained for 13 farms on which schedules were not com

pleted.)

2. The yields of silage crops in Rutherford County compare

favorably with Tennessee as a idiole.

3. The ease of harvesting, the relatively good yield, and the

feeding value of com silage make it more desirable in the opinion of

those interviewed than com and sorghum or sorghum silage for feeding

dairy cows in Rutherford County.

ir* Mechanisation of silage harvesting may reduce the cost of

making silage ̂  the machines are locally owned and operated.

5* The field harvester saves labor and money in making silage*

6. The annual repair bill for silos filled on 78 Rutherford

County farms in 19ii8 amounted to 9.7 cents per ton capaci'^ and 11.1

cents per ton of silage made.



?7

7» The annual cost for storing a ton of silage tiiy the average

farmer nay run about UO percent higher tlian calculated because the

silo nay stand esy^ty 25 percent of the time and be filled to approxi

mately 88 percent of rated capacity nhen in use#

8, The lack of a sufficient number of eoes and the scarcity

of labor were the leading I'easons tAij farmers failed to fill available

silos in iiutherford County.

9» Ago of farmers be a reason that farmers permit silos

to remain idle,

10, A herd of approximately 10 cows is indicated to be the

lower limit for which Huthei'ford County farmers deem it profitable

to make silage,

11, Fe«iing silage is so interrelated with the cost factors

of other feeds—especially other i-ougliages—the availability of silage

harvesting machinery, silos, size of herd, and managerial ability of

the operator, that it is difficult to devise a general formula for

determining whether to feed silage to dairy cows,

12, With one exception, the 78 Rutherford County farmers who

made silage in 19l).6 are pleased with silage as a feed,.
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APPENDIX

TABLE II

WEIOiT OF SETTLED SIUGE PER CUBIC FOOT TO A GIVEN DEPTH AND
AVEPAGE lEIGHT TO THAT DEPTH

(USED TO DETEIOilNE CAPACITIES OF SILOS OF ODD SIZES OR SHAPES)

Weight per Average Weight per Average

Depth of cubic foot weight Depth of cubic foot weight

settled at given per cubic settled at given per cubic
silage depth foot silage depth foot

(feet) (pounds) (pounds) (feet) (pounds) (poxmds)

1 16.^ 18.5 21 U9.U 35.6
2 20.8 19.7 22 50.5 36.3
3 23.0 20.8 23 51.6 36.9

2U.9 21.8 2h 52.5 37.6

5 26.8 22.8 25 5U.0 38.2
6 28.5 23.8 26 55.0 38.9
7 30.2 2U.7 27 56.0 39.5
8 31.8 25.6 28 57.0 liO.2
9 33.5 26.ii 29 58.0 iiO.8
10 35.0 27.3 30 59.0 lil.It
11 36.5 28.1 31 60.0 U2.0
12 38.0 28,9 32 60.9 I12.7
13 39.5 29.8 33 61.9 li3.2
li; ii0.8 30.6 3h 62.8 i;3.7
15 12.0 31.3 35 63.5 LU.3
16 li3.0 32.1 36 6li.3 hh.9
17 I1I1.5 32.8 37 65.1 hS.h
18 ii5.8 33.5 38 65.9 U5.9

19 li7.0 3lt.2 39 66.6 ii6.5
20 I18.I 3I1.9 1^0 67.h lt7.0
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APPEfjDIX

TABLE VI

II©EX OF PRICES OF ARTICLES FAEL'ERS B13I (6?) (68) (6?)
(USED TO CONVERT COST STUDIES OF PREVIOUS

YEARS TO 19li8 EQUIVALEOT)

Year Index Year Index

1915 107 1932 95*
1916 125 1933 120

1917 lli8 193li 129
1918 173 1935 130
1919 198 1936 127
1920 202 1937 133
1921 165 1938 126
1922 I6h 1939 121a
1923 167 19hO 125
192U 167 19hl 132
1925 169 19h2 150
1926 168 19U3 162
1927 139"^ 19hh 169
1928 lia* 19ii5 172
1929 167 19ii6 193
1930 126* 19ii7 231
1931 107* 19h8 21a9

Index of prices of aH coaaaoditiea.
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APPENDIX

TABLE VII

DETAILED COSTS OF MKING COHN SIUGE MIEN CDT IN FIELD T<1TH DDroER
(RUTHERFORD COUMT, TENNESSEE, 19li8j 30 FARIAS, 280 ACRES,

2,381 TONS, 8,50 TONS PER ACRE)

Cutting Loading Hauling Chopping Trancing Total

Han hours U37 1,1495.5 1,526 I496 720 14,6714.5
Man hoiirs per acre 1.56 5.314 5.145 1.77 2.57 16.69
Man hours per ton 0.18 0.63 0.614 0.21 0.30 1.96
Rate per hour 10.36 $0.36 $0.36 $0.36 $0.36
Cost per acre $0.56 11.92 $1.96 $0,614 $0.93 $6.01
Cost per ton $0.07 $0.23 $0.23 §0.06 $0.11 $0.72
P-ploir tractor hrs. 267.5 267.5 67 602
2-plow tractor hrs.
per acre 0.96 0.96 O.2I4 2.16

2-plow tractor hrs.
per ton 0.11 0.11 0.03 0.25

Rate per hour $0.68 $0.68 $0.68
Cost per acre $0.65 $0.65 $0.16 $1,146
Cost per ton $0.08 $0.07 $0.02 $0.17
3-plow tractor hrs. h2 293.5 335.5
3-plow tractor hrs.
per acre 0.15 1.05 1.20

3-plow tractor hrs.
per ton 0.02 0.12 O.II4

Rate per hour $0.85 $0.85 "
Cost per acre $0,13 $0.89 $1.02
Cost per ton $0.02 $0.10 $0J.2
I4.-5 plow tractor lire9 15 15
U-5 plow tractor hrs•
per acre 0.05 0.05

li-5 plow tractor hrss
per ton 0.01 0.01

Rate per hour $0.91
Cost per acre I0.05 $0.05
Cost per ton $0.01 $0.01
Horse hours 105 2,132 2,237
Horse hrs. per acre 0.38 7.61 7.99
Hoiwe hrs, per ton O.Olt 0.90 O.9I4
Rate per hour $0.27 $0.27
Cost per'acre ' $0.10 $2.05 $2.15
Cost per ton $0.01 $0.2l4 $0.25
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APPENDIX

TABLE VII

DETAILED COSTS OF MAKING CORN SILAGE WHEN CUT IN FIELD WITH BINDER
(RUTHERFORD COUNTY, Tm'ESSEE, 19U8j 30 FARMS, 280 ACRES,

2,381 TONS, 8.50 TONS PER ACRE)
(Continued)

Cutting Loading Hauling Chopping Tranping Total

Wagon hours 1,066 1,066
Wagon hrs. per acre 3.81 3.81
Wagon hrs, per ton 0,1-5 0.ii5
Rate per hr. §0.09
Coat per acre $0.3lt $0.3lx
Cost per ton fo.oli $O.Oli
Trailer hours 3ii7.5 ^ 31x7.5
Trailer hrs. per acre l,2li 1.2lx
Trailer hrs, per ton 0.15 0.15
Pnte per hour §0.13
Cost per acre §0.16 $0.16
Cost per ton $0.02 $0.02
Truck hours (1|T) 78 78
Tnick hrs. per acre 0,28 0.28
Truck hrs. per ton 0.03 0.03
Rate per hr. $1,08
Cost per acre $0.30 $0.30
Cost per ton $0.03 $0.03
Binder hours 3^*5 f 3lxlx.5
Binder hrs. per acre 1,23 i 1.23
Binder hrs. per ton 0,1^ T O.lli
Rate per hour §1,13 t f $1.13
Cost per acre §1.39 . $1.39
Cost per ton 00.16 « • ♦ $0.16
Chopper hours 375.5 375.5
Chopper hrs. per acre 1 . * 1.3ix 1.3lx
Chopper hrs, per ton 0,16 0.16
Rate per hr. $1.09
Cost per acre $1.1x6 $1.1;6
Cost per ton $0.17 $0.17
Total cost per acre** §2.83 $1.92 $5.1x6 $3.20 $0.93 $llx,3lx
Total cost per ton** §0.3U $0.23 $0.63 $0.38 $0.11 $ 1.69
Actual cost per acre**^^ $1.99 $5.51

CM
•

$0.90 $15.83
Actual cost per ton***£0,l|6 $0.23 $0.65 $o.ia $0.11 $ 1.86

*Co3t of binder twine not included in calculations.
♦^Theoretical. All labor and machineiy figured at standard rates as tabu

lated in APPENDIX TABUS 17.
♦♦'^ired labor and machinery figured at actual cost. Other labor and machinexy

figvired at standard rates as tabulated in APPENDIX TABLE IV.
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APPENDIX

TABLE Till

DETAILED COSTS OF mKIHG COR^^ AI® SORGHUM SILAGE

liTHEN CUT IIJ FIELD wITH BINDER

(RUTHERFORD COIDnT, TENNESSEE, 19it8j 32 FARMS,
li02 ACPJ2S, 3,680 TONS, 9.15 TONS PER ACRE)

Cutting Loading Hauling Chopping Trarrping Total

Man hou3rs 856.5 2,31+6 2,661,5 801 1,795 8,1460
Man hrs. per acre 2.13 5.8I4 6.62 1.99 I+.I47 21.05
Man hrs. per ton 0.23 0.614 0.72 0.22 O.I49 2.30
Rate per hour 00.36 00.36 $0.36 $0.36 $0.36
Cost per acre 00.77 02.10 02.33 $0.72 $1.61 $7.58
Cost per ton 00.08 $0.23 10.26 $0.08 $0.18 10.83
2-plow tractor hrs. 210 590.5** 180*** 980.5
2-plow tractor
hrs. per acre 0.52 1.1+7 0,145 2.I4I4

2-plow tractor
hrs. per ton 0.06 0.16 0.05 0.27

Rate per hour 00.68 00,68 $0.68
Cost per acre 00.35 $1.00 $0.31 $1,66
Cost per ton $0.0U $0.11 $0.03 $0.18
3-plaw tractor hrs. 300.5 8 I453.5**** 762
3-plow tractor

0.75hrs. per acre 0.02 1.13 1.90
3^1ow tractor hrs.
per ton 0.08 .00 0.12 0.20

Rate per hour 00.85 $0.85 $0,85
Cost per acre 00.614. $0.02 $0.96 1.62
Cost per ton $0,07 0.00 $0.10 $0.17
Horse hours 60 3,730 3,790
Horse hours per acre 0,1^ 9.28 9.143
Horse hours per ton 0.02 1.01 1.03
Rate per liour 00.27 $0.27
Cost per acre 0O.Oi4 $2.51 $2.55
Cost per ton $0.01 $0.27 • $0.28
Wagon hours 1,865 1,865
Wagon hrs. per acre I+.6I4 I4.6I4
Wagon hrs. per ton 0.51 0.51
Rate per hour $0.09 $0.09
Cost per acre $0,142 $0,142
Cost per ton $0.05 $0.05
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APPENDIX

TABI.E VIII

DETAILED COSTS OF MKING CORJI AND SORGilUM SILAOE
WHEN CUT IN FIELD WITH BINDER

(RUTHERFORD COUNTY, TENl^ESSEE, 19U8} 32 FARMS,
h02 ACRES, 3,680 TOfAS, 9.1^ TONS PER ACRE)

(Continued)

Cutting* Loading Hauling Chopping Trancing Total

Trailer hours 6h&.$ 6he.$
Trailer hrs. per acre 1.61 1.61
Trailer hrs, per ton 0,18 0.18
Rate per hour' 10.13
Cost per acre $0.21 10.21
Cost per ton $0,02 $0.02
Truck hours (l|T) 1+0 i^o
Truck hours per acre 0.10 0.10
Truck hours per ton 0.01 0,01
Rate per hour $1.08
Cost per acre $0.11 $0.11
Cost per ton to.oi 10.01
Binder hours 525*5
Binder hours per acre 1,31 1.31
Binder hours per ton O.lU O.lii
Rate per hour |1,13
Cost per acre $l.ii8 $l.li8
Cost per ton $0,16 $0.16
Chopper hours 1^65.5
Chopper hours per acre 1.16 1.16
Chopper hours per ton 0.13 0.13
Rate per hour $1.09
Cost per acre $1.26 •t/l. 26
Cost per ton lO.lii $0,lli

acre**^^"^
Total cost per

$3.28

$0.36

$2.10

$0.23

$6,65

$0.72

$3.25

$0.35

$1.61

$0.18

$16.89

$1.8ii
Actual cost per

acre*^*"®^*^
Actual cost per

13.82

$0.1i2

$1.80

$0.20

$6.25

$0.68

$3.95

|0.ii3

11.33

$0.15

$17.15

$1.88

*Cost of binder twine not included in calculations.
Includes eight Jeep hours (used 2-ploiiir tractor rate).

■''^■Includes 10 Jeep hours (used 2-plow tractor rate),
****Include8 20 fifty H.P, laotor hours (used 3-pl.ow tractor rate).

*****"Theoretical, All labor and machinery figured at standard rates as
tabulated in APPE1®IX TABLE IV.

******Hired labor and maciiineiy figured at actual cost. Other labor and
machinery figured at standard rates as tabulated in AFPEIIDIX TABLE IV.
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TABLE IX

DETAILED COSTS MXIKG SORGHUM SIUGE GOT IK FIELD IflTII BBIDEH
(RUTHERFORD COUMTY, TENNESSEE, 19U8j 2 FAHt>!5, 11 ACRES,

166 TOIffi, 1^,09 TOKS PER ACKiS)

Gutting* Loading Hauling Chopping Tran^iing Total

Uan hours 30 130 130 30 60 380
Man hours per acre 2.73 11.82 11.82 2.73 5.1i5 3I1.55
Man hours per ton 0.18 0.78 0,78 0.18 0.36 2.28
Rate per hour #0.36 $0.36 $0,36 10,36 10.36
Cost per acre $0.98 111. 26 111. 26 10.98 11.96 |12.1iii
Cost per ton $0.06 $0.28 10.28 10.06 10.13 10.81
2-plow tractor hours 10 , 10
2-ploTT tractor hrs*
per acre 0,91 0.91

2-plovr tractor lirs.
per ton 0.06 0.06

Rate per hour $0,68
Cost per acre $0.62 10.62
Cost per ton §0.Ci; lo.oli
3-plow tractor hrs* 10 6o 10 60
3-plow tractor hrs.
per acre 0.91 5.U5 0.91 7.27

3-plow tractor hrs.
per ton 0.06 0.36 0.06 O.iiS

Rate per hour $0.85 10.85 |0.85
Cost per acre $0.77 II1.63 10.77 16.17
Cost per ton $0.05 10.31 10,05 lO.lil
U-5 plow tractor hrs. 20 20
U-5 plow tractor hra.
per acre 1.82 1.82
plow tractor hrs.

per ton 0.12 0.12
Rate per hour 10.91
Cost per acre 11.66 $1.66
Cost per ton fO.ll 10.11
Horse hours llO ho
Horee hrs. per acre 3.65 3.65
Horse hrs. per ton 0.?ii O.2I1
Rate per hour 10.27
Cost par acre 10.99 $0.99
Cost per ton 10.06 $0.06
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APPENDIX

TABLE IX

DETAILED COSTS OP HAKING SORGHUM SIUOE 'Mi CUT IN FIELD T.ITH BINDER
(RUTKEIUi'OI® COUm, TENNESSEE, 19U8j 2 FARMS, 11 ACRES,

166 TONS, 1^.09 TONS PER ACRE)
(Continued)

Cutting* Loading Hauling Chopping Tramping Total

Wagon hour
Wagon hrs» per acre
Wagon hrs. per ton
Rate per hour
Cost per acre
Coat per ton
Trailer hours

Trailer hrs, per acre
Trailer hrs. per ton
Rate per hoior
Cost per acre
Cost per ton
Binder hours

Binder hrs. per acre
Binder hrs, per ton
Hate per hour
Cost per acre
Cost per ton
Chopper hours
Chopper hrs. per acre
Chopper hrs, per ton
Rate per hour
Cost per acre

20
1,82
0,12

n.l3
$2,06
lo.lll

20

1.62
0.12
^0.09
$0,16
10,01
100

9.09
0,60
$0,13
$1.18
$0,06

■: r (T

30
2.73
0,18

$1.09
$2,98
$0,20

20
1.82
0.12

§0.16
$0.01

100
9.09
0.60

§1.18
$0.08
20
1.62
0.12

$2.06
$0.1U
30
2.73
0.18

12.98
$0.20

Total cost per acre^ $Ii.26 111.22 §6.39 §1.96 §28.26
Total cost per ton** 10.29 $0.28 $0.7U $0.U2 $0.13 §1.66
Actual cost

§32.16per acre**^' eii.ei §5.91 §11.95 $6.76 §2.73
Actual cost

$o.li5per ton*** §0.32 10.39 §0.79 C-0.18 §2.13

*Cost of binder twine not included in calculations.
**Theoretical» All labor and machineiy figured at standard rates as tabu

lated in APFEMDIX TABLE IV.
***Hired labor and machinery figured at actual cost. Other labor and machinery

figured at standard rates as tatmlated in APPENDIX TABLE IV,
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APPENDIX

TABLE X

DETAILED COSTS OF MAKING COHM SILAGE WHEN CUT IN FIELD BY HAND
(RUTHERFORD COUNTY, TELRJESSEE, 1918} 9 FARMS, 71.5 ACRES,

612 TONS, 8.56 TONS PER ACRE)

Cutting Loading Hauling Chopping Trasg^ing Total

Man hours 626 292 UO6 185 87 1,596
Man hours per acre 8.76 ii.OB 5.68 2.59 1.22 22.33
Man hours per ton 1.02 o.W 0,66 0.30 0.1)4 2.60
Rate per hour |i0.36 $0.36 $0.36 10.36 $0.36
Cost per acre $3.15 #l.li7 fv2.0U $0.93 $0 .14)4 $8.03
Coat per ton 10.37 10.17 ^0.2h 10.11 $0.05 $0.9)4
2-plonr tractor hra. 155 ho 195
2-plow tractor hrs.
per acre 2.17 0.56 2.73

2-plow tractor hrs.
per ton 0.25 0.07 0.32

Rate per hour 10.68 $0.68
Cost per acre U.hQ $0.38 $1.86
Cost per ton 10.17 $0.05 $0.22
3-i)low tractor hrs. 1)45 1)45
3-plow tractor hrs.
per acre 2.03 2.03

3-plow tractor hrs.
per ton 1 ^ /■

■ \\ O.2I4
Rate per hour jl ;

•■.V
$0.85

Cost per acre > $1.73
-.f
* T $1.73

Cost per ton V" $0.20 $0.20
Horse hours 322 322
Horse hrs. per acre " 1;.50 i4.5o
Horse hrs. per ton 0.53 0.53
Rate per hour 10.27
Cost per acre ^ tl.22 $1.22
Cost per ton $0.1)4 $0.1)4
Wagon hours 161 161
Wagon hrs. per acire 2.25 2.25
Wagon hrs. per ton 0.26 0.26
Rate per hour $0.09
Cost per acre 10.20 $0.20
Cost per ton $0.02 $0.02
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APPENDIX

TABLE X

DETAILED COSTS OF i/^AKING COHN SIUGE ITHEK CUT IN FIELD BI HAND
(RDTHEIiFORD COUm, TENNESSEE, 19li8| ̂  YkW&, 71.? ACRES,

612 TONS, 8.^6 TONS PER ACHE)
(Continued)

101

Cutting Loading Hauling Chopping Tramping Total

Trailer hours 269 269
Trailer hrs. per acre 3.76 3.76
Trailer hrs. per ton 0.^4 0,l4l4
Rate per hour $0.13 ^

Cost per acre |0.ii9 $0,149
Cost per ton $0.06 $0.06
Truck hours (1^ ton) 70 70
Truck hrs. per acre 0.98 0.98
Truck hrs. per ton 0.11 0.11
Rate per hour $1.08
Cost per acre 11.06 $1.06
Cost per ton $0.12 $0.12
Chopper hours 185 185
Chopper lirs. per acre 2.59 2.59
Chopper hrs. per ton 0.30 0.30
Rate per hour $1.09
Cost per acre $2.82 $2.82
Cost per ton $0.33 $0.33
^otal cost per acre* $3.15 ei.h7 $6.h9 $5.86 fO.Ilii $17.U1
Total cost per ton* $0.37 t.0.17 10.75 $0,69 10.05 $2.03
Actual cost per acre**$2.86 $1.32 $6.32 $5.63 $0,143 $16.56
Actual cost per ton** $0.33 $0.15 $0,714 $0,66 |o.o5 $1.93

Theoretical. All labor and machinery figured at standard rates as tabu
lated in APPENDIX TABLE IV,

^^'^Hired labor and machinery figured at actual coat. Other labor and machinery
figured at standard rates as tabulated in APPENDIX TABLE IV.
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TABLE XI

DETAILED COSTS OF MmO COfiN AKD SORGHDM SIUGE
ISIHEN CUT IN FIELD BY HAND

(iSUTKERFOED COUm, TMNESSI3B, 19^8j 3 FARMS,
20 ACRES, 89 T0!«, ii.i;5 TONS PER ACRE)

102

Cutting Loading Hauling Chopping Tramping Total

Man hours 310 135 95 60 125 725
Man hours per acre 15.?0 6,75 li.75 3,00 6.25 36,25
Man hrs, per ton 3.W 1.52 1,07 0,67 1,1;0 8.1U
Rate per hour 10,36 10,36 $0.36 $0.36 $0,36
Cost per acre |2.1i3 $1,71 $1.06 $2,25 113.05
Cost per ton 11,25 10,55 10,39 $0,21+ 10,50 $2.93
2-plow tractor hrs. 70 15 85
2-plow tractor hrs.
per acre 3,50 0.75 1;.25

2-plosr tractor hrs.
per ton 0.79 0,17 0.96

Rate per hour $0.68 $0,68
Cost per acre $2,38 $0.51 $2.89
Cost per ton $0.5U 10,12 $0,66
3-plow tractor hours 15 15
3-i5low tractor hours
per acre 0.75 0.75

3-plow tractor hours
per ton 0.17 0.17

Rate per hour $0.85
Cost per acre $0.61; $0.61;
Coat per ton $0,11; lO.ll;
Horse hours 50 50
Horse hrs. per acre 2,50 2.50
Horse hrs, per ton 0.56 0.56
Rate per hour $0,27
Cost per acre $0.66 $0,68
Cost per ton $0,15 $0,15
Wagon houi'S 25 25
Wagon hrs, per acre 1.25 1.25
Wagon hrs, per ton 0,28 0.28
Rate per hour |0,09
Cost per acre $0.11 $0,11
Cost per ton $0,03 $0,03
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APPENDIX

TABLE XI

DETAILED COSTS OF MAKING CORN AND SORCfflUM SlUCffi
imN CUT IN FIELD BY HAND

(RUTHERFORD COUNTY, TENNESSEE, 19li8j 3 FARMS,
20 ACRES, 89 TONS, h»hS TONS PER ACRE)

(Continued)

Gutting Loading Hauling Chopping Tramping Total

Trailer tours 70 70
Trailer hrs. per acre 3.50 3.50
Trailer hrs, per ton 0,79 0.79
Rate per tour $0.13
Cost per acre 10,146 $0,146
Cost per ton t ^ $0.10 $0.10
Chopper hours 30 30
Chopper hrs. per acre i » 1.50 1.50
Chopper hrs, per ton

f* ^ '
O.3I4 0.314

Rate per hour 11.09
Cost per acre $1,614 $1,614
Cost per ton $0.37 $0.37

Total cost
per acre* 15.58 $2*14,3 $5.3l4 $3.87 $2.25 I19.I47

Total cost

per ton"*^ §1.25 §0.55 §1.21 §0.87 $0.50 $14.38
Actual cost
per acre'''^

Actual cost
per ton*^

|li.l5

§0,93

$1.72

$0.39

$i4.7U

$1.07

$3.53

$0.79

$1.62

$0.37

$15.76

$3.55

"Theoretical. All labor and machinery figured at standard rates as tabu
lated in APPENDIX TABLE IV,

**Hir-ed labor and machinery figured at actual cost. Other labor and machinery
figured at standard rates as tabulated in APPENDIX TABLE IV,
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TABLE XII

DETAILED COSTS OF I»!AKING C02W SILAGE V'SNEN CUT IITH FIEID HARVESTER
(HUTHERPORD COUNTY, TENNESSEE, 19J|8j 1 FARM,

20 ACRES, 228 TONS, ll.ljO TONS PER ACRE)

Gutting and
chopping Haiiling Blowing Trancing Total

Man hours 60 90 60 60 270
Man hours per acre 3.00 1.50 3.00 3.00 13.50
Man hours per ton 0.26 0.39 0.26 0.26 1.17
Rate per hour $0.36 $0.36 $0.36 $0.36
Cost per acre $1,08 $1.62 $0,08 $1.08 eu.e6
Cost per ton $0,09 lO.lli $0,09 $0.09 $0.i^l
3-plow tractor hrs. 30 30
3-plow tractor hrs.
per acre 1.50 1.50

3-plow tractor hrs.
per ton 0.13 0.13

Rate per hour $0.85
Cost per acre $1.28 $1.28
Cost per ton ' V $0.11 $0.11
h-!? plow tractor hrs. 30 30

plow tractor hrs.
per acre 1,?0 1.50
plow tractor hrs.

per ton 0.13 0.13
Rate per hour $0.91
Cost per acre $1.36 $1.36
Cost per ton $0.12 $0.12
Horse hours 180 180
Horse hrs. per acre 9.00 9.00
Horse hrs. per ton 0.79 0.79
iiate per hour $0.27
Cost per acre e2.it3 $2.U3
Cost per ton $0,21 $0.21
Wagon hours 90 90
Wagon hrs, per acre ii.5o it.50
Wagon hrs, per ton 0.39 0.39
Rate per hour $0.09
Cost per acre |o,l+o $0,li0
Cost per ton $0.01^ $O.Oli
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TABLE XII

DETAILED COSTS OF JCAKING CORN SHAGS WHEN CUT WTTH FIELD HARVESTER
(RUTHERFORD COUinT, TETRIESSEE, 19l|8j 1 FARM,

20 ACRES, 228 TONS, ll.itO TONS PER ACHE)
(Continued)

Cutting and
chopping Hauling Blowing Tranqping Total

Field harvester hrs. 30 30
Field harvester hrs.

per acre 1.50 1.50
Field harvester hrs.
per ton 0.13 0,13

Rate per hour e2.35
Cost per acre 03.52 03.52
Cost per ton 00.31 00.31
Blower hours 30 30
Blower hra, per acre 1.50 1.50
Blower hrs. per ton 0.13 0.13
Rate per hour 0O,iili
Cost per acre 00.66 $0.66
Cost per ton 00.06 $0.06
Total cost per acre* 05.96 03.02 $1.08 |lli.5l
Total cost per ton* 00.52 10.39 00.26 00.09 $1.26
Actual cost per acre** 05.79 Sii.lB 02.8ii $0.90 $13.71
Actual cost per ton** 00.51 00.37 $0.25 $0.08 $1.21

■"Theoretical, All labor and niachinery figured at standard rates as tabu
lated in APP£I®IX TABLE IV.

■"^Hired labor and machinery figured at actual cost. Other labor and machinery
figured at standard rates as tabulated in APPENDIX TABLE IV.
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TABLE XIII

DETAILED COSTS OF MKINO COHN AND SORGHUM SILAGE SKEN COT WITH FIELD
HARVESTER

(RLTHEEFGRD COUNTY, TEKKESSEE, 19l|8} 1 FARM,
100 ACRES, lt76 TONS, 1^.76 TONS PER ACRE)

Cutting and
chopping Hauling Blowing Traii$)ing Total

Man hours 150 525 150 150 975
Man hours per acre 1.50 5.25 1,50 1.50 9.75
Man hours per ton 0.32 1.10 0.32 0.32 2.06
Rate per hour ^0.36 $0.36 $0.36 10.36
Cost per acre |o.5ii §1.89 $0.51i $o,$h $3.51
Cost per ton $0.11 lo.liO $0.11 $0.11 •10.73
3-^)loYr tractor hrs. 150 150
3-plow tractor hrs.
per acre 1.50

1.
1.50

3-plow tractor hrs.
per ton 0.32 0,32

Rate per hour $0.85
Cost per acre $1.28 $1.28
Cost per ton $0.27 $0.27
li-S plow tractor hrs. 150 150

plow tractor hrs.
per acre 1.50 1.50

h-$ plow tractor hrs.
per ton 0.32 0.32

Rate per hour 10.91
Cost per acre U.36 $1.36
Cost per ton §0.29 $0.29
Horse hours 1,050 1,050
Horse hrs, per acre 10.50 10.50
Horse hrs, per ton 2.21 2.21
Rate per hoiir $0.27
Cost per acre $2.81i $2.8ii
Cost per ton $0,60 $0.60
Wagon hours ^25 525
Wagon hrs, per acre 5.25 5.25
Wagon hrs. per ten 1.10 1.10

Rate per hour $0.09
Coat per acrtj $0.ii7 $0,it7
Cost per ton §0.10 lo.io
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TABLE XIII

DETAILED COSTS OF MAKING CORN AND SORGHUM SILACffi 1?HEN CUT WITH FIELD
HARVESTER

(RUTHSRFORD COUNT!, TENNESSEE, 1 FARM,
100 ACRES, k76 TONS, U.76 TONS PER ACRE)

(Continued)

Cutting and
chopping Hauling Blowing Trangiing Total

per acra

Field harvest'

per ton
Rate per hour
Cost per acre
Cost per ton
Blower hours
Blower hrs. per acre
Blower hrs. per ton
Rate per hour
Cost per acre
Cost per ton

hrs. 150
hrs.

1.50
hrs.

0.32
$2.35
$3.52
$0.75

150
1.50
0,32

lO.lUt
10.66
SO.lli

150

1.50

0.32

13.52
$0.75
150
1.50
0.32

$0.66
$0.lli

Total cost per acre*
Total cost per ton*

I5.1i2
$1.15

$5.20
$1.10

$2,148
10.52

$0,514
$0.11

$13,614
, $2.88

Actual cost per acre**
Actual cost per ton**

$5.19
$1.09

$14.36
$0.92

$2.2i4
$0.47

$0.30
$0.06

$12.09
$2,514

*Th0oretical. All labor and machineiy figured at standard rates as tabu
lated in APPENDIX TABLE IV.

**Hired labor and machinery figured at actual coat. Other labor and machinery
figured at standard rates as tabulated in APPENDIX TABLE IV.
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TABLE XIV

DETAILED COSTS OF MAKING SORGIiOT^ SILAGE WHEN CUT WITH FIELD HARVESTER
(RUTHERFORD COUNTI, TENNESSEE, 191^.8j 1 FARM, 6 ACRES,

U5 TONS, 7.^0 TONS PER ACRE)

Cutting and
chopping Hauling Blowing Traaping Total

Man hours 20 iiO 20 20 100

Man hours par acre 3.33 6.6? 3.33 3.33 16.66
Man hours per ton 0.144 0.89 O.itJb 0,l4i4 2.21
Rate per hour |;0.36 10.36 10.36 00.36
Cost per acre 11.20 12.140 01.20 01.20 $6.00
Cost per ton |0.l6 eo,32 00.16 00.16 $0.80
2-ploir tractor hrs. 20 20

2-plow tractor hrs.
per acre 3.33 3.33

2-plow tractor hrs.
per ton O.I4I4 O.I4I4

Rate per hour 00.68
Cost per acre 12.26 12.26
Cost per ton 00.30 • 00.30
3-plow tractor hr®. 20 20 I4O
3-ploTr tractor hrs.
per acre 3.33 3.33 6.66

3--plow tractor hrs.
per ton o.Ui O.I4I4 0.88

Rate per hour ^0.85 00.8?
Cost per acre ^2.83 12.83 0.^.66
Cost per ton SO.38 00.37 00.75
Trailer hours 20 20
Trailer I'lrs. per acre 3.33 3.33
Trailer >irs. per ton O.Uit 0.l4l4
Rate per hour ' '■ 00,13
Cost per acre

■ t

00.143 0O.I43
Cost per ton 00.06 00.06
Truck hours (l^T) 20 20
Tiruck hrs. per acre 3.33 3.33
Truck hrs, per ton O.I4I4 O.I1I4
Rate per hour £1.06
Cost per acre 03.60 fc.. r, - $3.60
Cost per ton 0O.I48 . 4' , IO.I48



109

APPEKDIX

TABLE XIV

DETAILED CaSTS OF MKOG SORGHUM SILAGE Wsm CUT WITH FIELD KARVEkSTER
(RUTHERE'ORD COUNTI, TEmESSEE, 19ii6i 1 FARM, 6 ACRES,

\6 TONS, 7.50 TONS PER ACRE)
(Continued)

Cutting and
chopping Eauling Blowing T rasping Total

Field harvester hrs. 20 20

Field harvester hrs.
per acre 3.33 3.33

Field harvester hrs.
0,l;iiper ton O.itl;

Rate per hour $2.35
$7.83Cost per acre 17.83

Cost per ton fl.Oii $1.03
Blower hours 20 20

Elower hrs. per acre 3.33 3.33
Blower hrs. per ton O.Iih o.Ui
Rate per hour $0,kh

$l.li7Cost per acre $l.h7
Cost per ton $0.19 $0.19

Total cost per acre* $11.86 $8.69 $5.50 $1.20 $27.25
Total cost per ton* $1.58 tl.l6 10.72 $0.16 $3.62

Actual cost per acre** $11.67 16.30 $5.50 $1.00 $26.27
Actual cost per ton** $1.56 $1.11 10.71 $0.13 $3.51

^Theoretical. All labor and machinery fisured at standard rates as tabu
lated in APPENDIX TABLE IV.

*^Hired labor and machinery figured at actual cost. Other labor and machinery
figured at standard rates as tabulated in APPEIffilX TABLE TV.
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TABLE XV

DETAILED COSTS OF MAKING SILAGES (CORN, CORN AI® SORGHUM,
SORGHUM) WHEN CUT WITH HELD liARVESTER

(RUTHERIO/O) COUm, TEIRH2SSEE, 19li8i 3 FARMS,
126 ACRES, 7h9 TONS, TONS PER ACIiE)

Cutting end
chopping Hauling Blowing Trai35>ing Total

Man hours
Man hours per acre
Man hours per ton
Rate per hour
Cost per acre
Cost per ton
2-plow tractor hrs,
2-plow tractor hrs.
per acre

2-plow tractor hrs,
per ton

Rate per hour
Cost per acre
Cost per ton
3-plow tractor hrs.
3-plow tractor lira,
per acre

3-plow tractor hrs.
per ton

Rate per hour
Cost per acre
Cost per ton

per aci*e

per ton
Rate per hour
Cost per acre
Cost per ton
Horse hours

Horse hrs. per acre
Horse hrs. per ton
Rate per hour
Cost per acre
Cost per ton

230 699 230 230

1.83 9,20 1,83 1.83 10.69
0.31 0.87 0,31 0.31 1.80

$0.36 $0.36 $0.36 $0.36
$3,8^$0.66 $0.87 $0.66 $0.66

$0.11 $0.31 $0.11 $0.11 $0,61;
20 20

20

0.16

0.03
10.8^
^O.lii
^0.03

hrs. 180
hrs.

1.143
hrs.

0.21;
$0.91
$1.30
$0.22

0.16

0.03
$0.68
$0.11
$0,02

200

1,99

0.27
$0.8^
$1.3^
$0.23

1,230
9.76
I.6I1

#0.2?
$2.61;
$0.1;li

■k:J-

0,16

0.03

$o.n
$0.02

220

1.75

0.30

$l*h9
$0.26

180

I.I43

0.2U

$1.30
$0.22

1,230
9.76
1.61;

$2.61;
$0.1;!;
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TABLE rv

DETAILED COSTS OF MAKING SILAGES {COm, COm AIG) SORGHUM,
SORGHUM) WHEN CUT V.'ITK FIELD IfARTOSTER

(RUTHEPTOilD COUNTY, TENI'IESSEE, 19li£j 3 FAIiMS,
126 ACRES, 7^9 Tons, 3.9U TOIiS PER ACRE)

(Continued)

CuttiriK and
chopping Hauling Bloiring TrsEping Total

Wagon hours 6l5 615
Wagon hrs, per acre ii.88 U.es
Wagon hrs. per ton 0.82 0.82
Rate per hour eo.o9
Cost per acre $0,1^;
Cost per ton $0.07 $0.07
Trailer hours 20 20
Trailer hrs, par acre 0,16 0.16
Trailer hrs. per ton 0.03 0.03
Rate.per hour $0.13
Cost per acre $0,02 $0.02
Cost per ton 10.00 $0.00
Truck hours (l|'f) 20 20
I'ruck hrs. per acre 0.16 0.16
Truck hrs, per ton 0.03 0.03
P^ate per hour $1.08
Cost per acre $0,17 $0.17
Cost per ton $0.03 $0.03
Field harvester Irrs. . 200 200

Field harvester iirs.
per acre 1,^9 1.59

Field harvester hrs.
per ton 0.27 0.27

Rate per hour $2.35
Cost per acre $3.71; $3.71;
Cost per ton $0.63 C0.63

•. «.r/' , ' * - .
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TABLE X7

DETAILED COSTS OF MAKING SIUGES (COBN, CORN AND SORGHUM,
SORGHUM) WIEN CUT ?/ITH FIELD HARVESTER

(RUTHEffi''ORD COUNT!, TENNESSEE, 3 FARMS,
126 ACimS, 7k9 TONS, ̂ ,9h TONS PER ACRE)

(Continued)

Cutting and
chopping Hauling Blowing Tramping Total

Blower hours
Bloisrer hrs. per acre
Blower hrs. per ton
Rate per hour
Cost per acre
Coat per ton

200

lo9
0.27

$0.70
$0.12

200

1,^9
0.27

$0.70
$0.12

Total cost per acre*
Total cost per ton* $0.99

$.^.25
$0.87

v2.71
$0.1i6

v0«66
$0.11

$lli.li6
I2.U3

Actual cost per acre"''^^^
Actual cost per ton** $0.9li

Zh.^2
$0,76

$2.ii8
$0.1i2

eo.1^,3
$0.07

$13.02
$2.19

lirTheoretioa3.. All labor and machineiy figured at standard rates as tabulated
in APPENDIX TABLE TV.

**Hired labor and nachinery figured at actual cost. Other labor and machinery
figured at standard rates as tabulated in APPENDIX TABLE IV.



wnrr

113

APPEl^DIX

TABLE XVI

DETAILED COST OF MKING SIUOE—ALL CROPS (CORN, CORN kW S0RC3HDM, SORGHUM),
ALL METHODS OF CUTTING IN FIELD (HAND, BINDER, FIELD HARVESTER)
(RUTHERFORD COUNTY, TENMSSSSE, 19ii6j 78 FARMS, 910.5 ACRES,

7,677 TONS, 8.U3 TONS PER ACRE

Hours and rates Costs* Hours and rates (Continued) Costs*

Itan hours 17.160,5 Trailer hours l,ii55
Han hours per acre 18.87 Trailer hrs. per acre 1.60
Man hours per ton 2,2k Trailer hrs. per ton 0.19
Rate per hour to. 36 Rate per hour $0.13
Cost per acre $6,19 Cost per acre $0.21
Cost per ton $0M Cost per ton $0.02
2-plow tractor houra 1,892.5 Truck hours (l^T) 208
2-plow tractor hrs. per acre 2.10 Truck hrs. per acre 0.23
2-plow tractor hrs. per ton 0.25 Truck hrs, per ton 0.03
Rate per hour tO.68 Rate per hour $1.08
Cost per acre |1.1j.3 Cost per acre $0.25
Cost per ton 00.17 Cost per ton $0.03
3-plow tractor hoxurs 1,557.5 Binder hours 890
3-plow tractor hrs. per acre 1.71 Binder hours per acre 0.98
3-plow tractor hrs. per ton 0.20 Binder hours per ton 0.12

Rate per hour 00.85 Rate per hour $1.13
Cost per acre 01. U5 Cost per acre $1.11
Cost per ton $0.17 Cost per ton lO.lU
li-5 plow tractor hours 215 Chopper hours 1,086
d-5 plow tractor hrs. per acre 0,2u Chopper hours per acre 1.19

ij-5 plow tractor hrs. per ton 0.03 Chopper hours per ton O.lJi
Rate per hour $0.91 Rate per ̂ our $1.09
Cost per acre $0.22 Cost per acre $1.30
Cost per ton $0.03 Cost per ton $0.15
Horse hours 7,669 Field harvester hours 200

Horse hours per acre 6,h2 Field harvester hrs. per acre 0.22

Horse hours per ton 1.00 Field imrvester hrs. per ton 0.03
Rate per hour $0.27 Rate per hour $2.35
Cost per acre $2.27 Cost per aci-e $0.52
Cost per ton $0.27 Coat per ton $0.07
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APPENDIX

TABLE XVI

DETAILED COST OF MKING SIUGE—ALL CROPS (CORN, CORN AND SORGHUM, SORQIIJM),
ALL MI^THODS OF CUTTING IN FIELD (HAND, BINDER, FIELD HARVESTER)
(RUTHERFORD COUNTY, TENNESSEE. 19i*8| 78 FAH/iS, 910.5 ACF^,

7,677 TONS, 8.1*3 TONS PER ACRE)
(Continued)

Hours and rates Costs* Hours and rates (Continued) Costs*

Wagon hours 3,752 Blower hours 200

Wagon hours per acre 1*.12 Blower hours per acre 0.22

Wagon houi's per ton 0.1*5 Blower houi's per ton 0.03
Rate per hour $0.09 Rate per hour $0.1*1*
Cost per acre $0.37 Cost per acre $0.10
Cost per ton $0.01* Cost per ton $0,01

Total cost per acre* $16.02
Total cost por ton $1.91

Actual cost per acre**
Actual cost per toa**

$16.26

$1.93

*TheQretlcal, All labor and macnineiy figured at standard rates as tabulated
in APPENDIX TABLE IV.

**Hired labor and machinery figured at actual cost. Other labor and raachinaiy
figured at standard rates as tabulated in APPENDIX TABLE IV.



APPENDIX

COFY OF SCHEDULE USED IN SILO AND SILAGE SURVET

(95 FARMS, RUTHERFORD CCjtin, TENNESSEE, 1948)

Countj^

Date

Civil Diet. Schedule No.,

Envmerator

TENNESSEE AGRICULUJRAL EXPERIMENT STATION
Agricultural Econoniios and Rural Scciologjr Department

SILO AND SILAGE SURVET
(AprU 1, 1948 - March 31, 1949)

1. Name Address
Location

2. Fara acreage: Total owned_
Rented out

Share lease_Ca8h lea8e__
Total tillable acres operated

3» Number of years in daiiy business (operating ovai herd)

4. Inventory of Daiiy Cattle
A MKind pril 1. 1948 arch 31. 1949 Average

Milking cows
Y

Number Number Number

oung stock
Falls (in service)

Total

5. iype of dairy product sold
6. i'evcent fana income from dairy herd (sale of milk products and

animals)

7. Silo Inventory

Type

Material
(Lining if a
trench type)

Capacity

T

Size Cu.ft.

ons*
40#
Cu.ft.

Roof Chute
Yes No Yes No

Total XXX XX

8. Have you ever built a silo? Year
Chute: Yes Mo lioof: Yea No
Size Cost: Materials
Family labor ^hours.

.iyp«
Materi al

Hired labor $
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9# Cost of silo repairs last years Materials^ Hired labor, hours_
Rate $ .Family labor ^hours.

10* If you wez*e biiilding a silo this year, what type would you build?

11, What percent of years have you made silage when you had a Bilo?_
12, Kajor reasons you did not make silage vAsen you had a silo

13,
Crops Used for Silage Last Year

Nmber of cuttings Yield
Crop (If corn—with Tons per
or without ears) Acres For silage Total acre Total tons

Total cr average

14, What percent of your total silo capacity did you fill last year?_
15, Why did you not fill all silos to capacity?
16, Would you have made more silage if you had more silo capacity?
17. Which crop do you prefer for silage? Why?.

18, Preservatives Used in Making Silage
Type of silage Preservative Rat^ used

19, Did you feed silage during (Months) AMJJASODJFH
20, Did you have cows on pastiare during (Months) AMJJASONDJPM
21, Total time required daily to feed silage hours. Do you feed

sila ge I Morning ^Evening 1
22, Cost of filling silos (Use separate table for each kind of silage).

Kind of silage Acres , Yield per acre tone
Nxuiiber of cuttings ,

<
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Operation
No. Man Horaa Trucks or Tractors T"ruck Wagon Other equip.
fflon hours hours (No. and size) hours hours kind hours

Cutting
Raking

Leading
Hauling

Chopping and/
or blcsidsa

ing (:LiTramping
silo

n

Total

)'CoatV"'"! 'Han hours hired_

23.

Rate: Dor {

Equiment Hired
Cost (rateEquipment Unit

(of hire) per tmit)
Total
cost Remarks

Total XX XX J3L
Total cost of hired men and equipment

24. Do you own a field chopper Make Size

Auxiliary engine?: Size_
Attachments

Make

How old is your field dropper^ Year Original cost $
Cost of repairs (April 1, 194iJ-i^arch 31» 1949)

23. Acres harvested with field chopper last year

Own Crops

Crop Ho. cuttings
Use of crop

(Hay or silage) Acres*

Total

*(Acres covered (10 acres covered twice « 20 acres).
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Custom Harvesting

Crop No. cuttings
Use of crop

(Hay or silage) Acres*

Total

*Acres covered (10 acres covered twice = 20 acres).

Total acreage harvested (covered) . Charges for custom work

-fv

♦ S;-* "

1 '


