AGRICULTURAL ENGINEERING IN VIRGLNia

By

Agrieultural Engineering Committee.

Chas.E.Seitz s Chairman,
V«R.Hillman.
JeAWaller.
D.0.Heitshu.
ReHs.Chestnutt,




COERERTS

Zubject “age
introduotion « How the enincer can holp agricitwe « = » 1
Departoent of Agrimitarel Snglreoring e c c v v v ewe &
m:hututm-------.--.-- ------ &
Agrieultural Bngdmeering Curimlun a8 VwPolt s e v w w v « @
Bxtenslon Vork in Agricaltural Madineeing e e w e == =« 11
Rosearch York in igricaltrd ‘el « « « « w = » « =« IR
lapd Dppdnege iz Viglulf c v v v e mv s vc v nvaneald
WA~ & ¢ vet e ssasssesrnes st
Jpudvege Investipotiong e v v s v v mm v ev e nww=18
BN+ c s cnsvscnnssssnsnccnnns B
Overhond Lrvdgation w e c e vecme vovvcwee=- 22
farfeoe Igion w s c e v v s s vs vacvnnenw 2D
Irpigation hwestizations 5oeded « c v c v v ac v wew= 24
S01]l Broblofl w « mw c v v s mnm s nsnm e =-- 2D
Soil frosion Investiiantiond « s c v s e mac v o ww e o= 20
1008 Clor I w e s m c v mc mnmnmm e e m .-
Farn Yater Poror Dovelopmont « « « « w w = w w = = === J1
N e s T SRR p—
Parm Tater Supply el w e w e e e s e e n o . ee = 34
arsl Slectrificatifl s s v v v m v v v vwnawwe==ID
Parm MldINS e s s e m e s menewemmmanww= 09
Goscarch in Farm IS w c c v v e s v n cwwwwww 41
Yarm Pover md Wohingl e s v s vanc v s v e m o owe- 42
Bescarch in Surm Pover and MOMNGLY o = e = = o = = w == 45




i1LLUS?RATIONS

P

Tile Drainage 2ile Ditohing Muchin® - Accomne County

and
Distric$ Draimage nmmwmsm?nm 10w

Overhend lrrigation Irrigating Toratoes - Albemarle County

Sarface Irrigation Puoping Plaat for lrrigation - igoomme County

5
:
|
?
; 15 5
f
{
MERE.

Land Clearing Elowing Sturps with Pyrotol - Accomae County
Stump Eemoved with Pyrotol « Locomse Couaty

Yarm Yater ovey Concrete Jam on Farm Stroms - ilbemarle Comty 328
Gonorator for Marm Yater Porer Flanteildemario (o,
4 Homoeinde Yater Yheel - Patrick Omnty

Farn Yatey Supply The Hxiraulic Sam Clynets,
The Ram Bliminates SZeed of Usrrying Tater
A Fam Pamps Vater to this Teupowary Tank

Sural Blectrifigation A Raral Fleotrio Sadedtation - Zwuandoah County O87«s
A Fumal Rleotric Line « Hearico County

Farm Buildings Dairy Yorn umder Comtruction - danover County 40es
Dafry Sorn after Completion - Hmnover County
Foiemn ‘ulzy Zams - Hemrico County

Fara Saildings A Farw Home in Albemmrle County ST
4 Colonial Ywrm ome in Accomne Coanty



Purn Pover end Yuchimoxy Harvest ing Vheat with the Conbine it
7ittsylvania County
Harvest ing Sqybeans with the Uordine
Starford County

Agrioul laral Olubs Tlzes in Rope-Tieing, Gape Hemry, Ve 48-a
Ulass in Tractor Operstion, Blacksburg,Va.

APPEEDIX
sabjoot . —

A Btatistleal Study of Pover and Vachinezy in AGricUltir® o « « = = 900
Graghs - Heprosenting Virginla's #tatas in an %g inecering
inalysis of Her Agri cull ure
A\W‘M.ﬂmwmhwum----u-------
Average "rimary Horse Fower per MM e v m c v w c m e mE .- --

Average Home Yover Hours por Furm por YOOF « « w e o = = = = = = =

od Aore por TOOY « « « = = = =
Value of Urops “moduced por Vorker - - « -
Horae Poror Hours Devoloptd AMAllY « « e c v v w = v = = = = =
fverage-Jot lasemn vor Vorm Operation (1919) c v c c e e e v e mw
: m------------g---u-q-

mm‘mmmm B T T -

|
:
!
L

SU»xzanY

“M“MMMIthnmq----------.-.--
M“ ﬂk!lﬂl“l“ﬁﬂ---.---------.. -
humlﬂl‘lﬂﬂa---a-‘.‘u---.-------- - -
hﬁllﬂ“h%lhﬂlmmm----m---- - - -
M“tﬂhuriﬂlﬁnl wu--ﬂ- - e e e owe o
mmm-----.—---------------------
‘m‘. B e R e R R S R A R E SR O MR W W W R e e e e e e
mlml. i e
LI CLODNIRE o & & & & & o 5 » 0.0 @ @ @ @ 0 & & o5 i o % o 5 3 5
mwmmwm- el - ———
Mﬁmm i I e R
h.‘lm--------------- e e
M“lﬂum-------------n-------



AGRICTIRURAL ENCIKERRIRG 1IN VIRGIEIA

The problems in sgriclture and rural 1ife that need the eooperation
of the angineer for their sclution are seny and varied, and have to do with almost
overy aspeet of farming and farm lifee The improvenent of the farm home by &
batter designed farm house with modern conveniences, such as water supply and
bath room fiztures, elestriec lights, heating =nd other labor saving devices and
life improving accessories, are primarily the probdlem of the agricultural engineer;
the plaming, cons tmetion, and emuipping of farwm s tructures of all kinds, their
looation and arrengement for convenience and labor eaving &re important problems,
the best solution of wnich require the services of trained sgrionltural engineersg
the lmprovemsnt of cultivsted land by undoxdrsinage, o8 well as the reclamtion of
large sreas of wet and over-flow lands by surface dreisage snd by flood control
are impartant agricdltural emgineering problems; the reclamation of arid lands by
irrigation and more important from the standpoint of Virgimia's agricultare the
sapplying of wa ter to crops in yesrs of drouth or of deficient rainfall by means
of surface or overhead irrigation , are prodlems for the agrimltursl engineer to
um;_mmmﬁ‘uﬂominhtmlt.aﬁlmuh-dmm
and the clesring of land of stumps snd other obstructions by the use of explosives
end mchivery are also provlems for the agriow ltaral engineery farm msobinery in
all its manifold relations, along with the use of power to reduce lalor and
production costs, and more important - to increase the furwers income, are factors
which the engineer i1s coms tantly vorking with and constitate one of the most
impertant flelds of the agricultural engineer; ruml eleotri fication, or the
extonding of central statiom sleotric service to the farms of the nstlon is one

e



of the later developments in agricaltursl engineering that is receivirg nation
wile attent ion at the present times Kleotrie power ims revolutionized industry
anli there is every reason to believe thet it will do as much for agricul tare.
However, there are mmy problems to be solved before rumil eleotrification will
be an established faots While it is the clectrical engineer's protlem to extend
the porer lines to the farm, it is ossentially the prodblem of the sgricul: ursl
ergineer % develop nmew uses mmd speolal mchinery adaptadble to the farm as well
a8 to instruct the fermer in handling this fom of power. The agrioul tazl

eng invaring profession has already made some outstanding contrimtions toward

the sclution of some of these problems and the progress made to date is a very
proedding indication that ways md meons will be worked out wheroby the farvers
of the nation will bde sble to utilize electric power to advantage in thelr farming
cpemtions and enjoy the convenience of electricity in thelr homes.

The ongineer can contribute mach to the solution of prodlems in practie-
cally every lmportant typq of farming in the state and his cooperation iz bdelng
sd@icited by the variouns agricultural scientists such as the Hortioul tarist,
Agronomist, Pairy ami Animal Husbendryman, and Poaltry Husbdandrymen, Indeed most
of the problens in agriculture regquire the cooperation of the ongineer for thelr
best iehth- Herewith are mentioned a few of the outstanding problems commected
with the important types of farming in Vimginia shere the engineer can be of
nasicianose

Virginia is an jmportant fruit state and now ramks third of all states
in the troduction of aprlese In order tist Viminla my compete successfully with
other apple growing districts, the grovers mast lorer the cost of producing
apples and adopt improved metheds of handling their fmit. Lover Production costs
and improved metheds of handling are two of the biggest problems confronting the
frait growers The proper solution of these problems require the cooperation of
the erginocre
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munumxmwmutwumuuum.mn-ot
expens® in frult produgtions The engimeer can be of assis tanes in this commection
in the design of luproved spraying equirmont and methodS. Improved spray outfits
will mterislly lower the cost of yroiuction. Por example, the apple growers
of the Venatohee district of the state of Uashington are adopting the stationszy
mMMtMuﬂuMﬁthmunthtmﬂuﬂh
required for spraying with a portable rige In ome typlosl case, in which sareful
records were kept, the saving was 62 per cente At least 50F of the 2600
orghardists of the "enstchee district Imve installed etat iomaxy spray systemge
leading fmit suthorities who are fomiliay with this type of spray system say
that the stationsry plant will soon replace the portable rig entirely throsghout
the coumntry. mmsmmmmmm-mu-mmaw
the adeption of this method of sprayinge The  westiom of improved sethods of
handl irg tn&hmm--ﬁ“ﬁ problem vhidh gells for properly designed
sud gonstrueted lavor saving gredimg mmchinery aml pecking Houses constraoted
vith proper lighting and arrangement to save labors The prodlem of orderly
rarketing of frait is largely a problem of proper storage so that the frit may
te lold until the yrice is right for mrketing. The engineer oon be of assistance
bere in designing pmotical: fralt storage houses anl storage house euipmente
Tracking is one of the most important of the sgricul mral industries
of the s tate. hﬂﬂﬁtm&miﬂmtn&cmvﬂmm&&l
value was estimated to be 28,056,000, Vm renkel third in track erop
shipments duwring 1927, and was omnly exceeded ly Osli fornia and Flerida in the
mzber of cars moveds The ergineer con be of assistance to the tmcking imtustyy
in such vital problems as land dreinege, improved irrigation systems, cold
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storage plants for perishable vegetables, common siopage for potatoes, and
tmyroved transportation methols, e tee

Dairying le growing in impertsace in Virginie and is fast bepoiing
one of our mst important agricultural industries. The value of daizy products
in 1927 was $24,487,000, The mstter of prover buildinge and eouipment cn the
dalyy farm 12 of major importance mnd constitutes ome of the biggest items of
investment on a dairy farm The design of the dsiry btulldings and emipmont for
economicnl production is primarily an engizeering problem. The owgineer osn and
is giving walusble assistance to tho dairy indus try slong these lines. Nefriger-
stion eguipment 1s becoming a very impertant yroblem in dalrying and the engineer
can contrbute much in improving refrigerating emipment. The design, mmm-t
and equipping of dairy mamufactaring plonts is also a prodlem of major importance
that calls for @e cooperat ion of the engineors

The poaltry industyy is growing rapldly in the state. The estimated
value of egge and chickems produced in 1927 was §27,504,000, The engincer can be
of assistanoe in this industyy in the design of bBetter furm poaliry houses,
incudbators, brooders, and other poulty oguipment,

The livestook industry is also an important Ourasing uurprho in the
states The total value of livestock sold or slsughtored in 1927 1s cetimted to
be $28,250,000. Improved labor saving emipment, better designed barns and foed
grinding and handlimg machinery are importsnt prodlems in this Industyry where'the
engineer omn be of assistance.

fobaceo groving is also an important sgricultural industry in the state,
T™is orop i= rafsed in about cne-third of the state., The average annual screage
snd value for the years 1921 to 1927 being 182,420 acres and §26,3560,286. This
is & orop that requires a trewendous amount of hand laber in its production, more



than for any other orop raised in the states The big problem, therefore, in
tobaceo production is the reduction of lador costs by the ase of mchinery. Thais
is a @ifficalt problem, more diffimlt than for sny other ercp. BSetter designed
and larger tobacoo barans is one way the enginmer cam help. He cum aleo be of
assistence in designing new mchinss adaptadle to this erops On mmy tobucco
farws in the state a omsiderable part of the cultivated aress i rolling ami
sabjoct to erosion. The terrscing of these flelds, which is an engimsering
problem, woald aid in oonservimg ferti U ty, and should inoreaseyislds of the

cYops growne

In addition ® the specialized types of farming referred to in the -
preceding paragraphs there is tho big field of geneml farming thn$ constitutes
the great dulk of the frming enderprises in the states The tam principal crops
raised in Virginia from 1921 to 1927 in order of thelr value wore corm, tobaceO,
hay, vheat, pesmits, ootton, osts, rye, buckwhest, and dbarley. The average
total soreage and velue Dr these crops Guring thls period was 4,131,734 aores
and $109,729,126.

Pover and labor, (fugtors which the encineer is comstantly working with),
gonstitate over one-half of the total cost of mroducing these crops. These two
items of pover and lalor are directly subjest to the contrel of the farmerse
The farmer meeds the aid of the engineey in designing new machines and sdvising
on proper machines to use under certain comiitions so tiat he cam rmterially
reduce his mroduction costs and ithemiy receive a preater income for his laborse



DEPARTENT OF AGRICULTURAL ENGLRSERING

e Virginia Polytechnio Institate recognizes the importsnce of
umumuuuur:mmummwcmmcml
this work at the college. MﬂM in agriol tarsl enginecring was started
in 1914 with the employment of an engineer to imstmot the farmers of the state
in land dreineges In 1920 o departwent of agricaltarsl englneering wes cstablished
at the wllsge to dovelop resident instmotion work in agrimltarsl englneeringe
wo years later a fowr yeay course in agricultural engineering woe imsugurated
and provision made through the experiuent station to &tart research work in s
susll waye The three mjor divisioms of the demartment, therefore, are resldmat
instmetion, research, and extensions

RESIDEN? INSUMICPION

The resident instruction work of the depnrtmemt is wrimarily ooncerned
in tenehing service courses such ss farw surveying and drsimge, form pover amd
michinery, form mildings mnd agriealtural drawing to all students of agriocultures
Sort co:rse work in such sudjeots s gus em ines and tractors, sewing mschine
work, home emipment, eto. is slso to De handled YWy the resident staff,Beginning
this yoar each wmember of the resident staff will carzy on some 1lime of investie
#at jon connected with his specianlitys &ugh s tudies, however, will be emtirely
separate from the experiment station works

The resident staff is also respmeidle for the handling of all classos
in the prefessional four year eurriculam in agrical turel emgineeringe Thirtyefive
men have been gradusted sinsce 1922, with the degree of Baghelor af lsienmse in
sgricultural enginsering, smd approxisstely thirty mem oye now registered in tais



s

curricalums Only ten colleges are offering this type of wrofessiomsl trsining,
and V. Ps 1+ i3 the only college east of the Mississippl offerimg a four jear
course in agriculturml engineerings The supply of sgricultural engineers is
mich less than the demmnd snd the V. P, I. graduates have promising opportiiltiss
for service open to theme As more mem with this type of twaining ce forth into
the state tholr inflmence will ue felt in ayriculmres o

The agricul taral engimsering curriculam is desigasd to give the
stadent a thorough training in the fundsmental subjects requisite to success
in the profession of sgricultaral enginesringe On account of the great variefly
of work recuwired of sgricultural eagineers im practice, 2 mamber of subjects
 peculddr to other eurricula are included, 30 tiat the Stademt reseives &
eonsideradle breadth of traininge iIngineering principles applied to agriculture
have plaged an important part in e adwancement and devilopment of our
agriealtuml practices. Agrimmltursl engimering as a professiom, however, is
of only comparative vecent developmemt, but it is rapidly bocoming rocognized
as one of the more important of the ensi-sering professions, since it is
jdentified with the most important of ear inaustries, agricultares in ngrisule
tural engimeering coarse is especially suited %o the boy brought ap on the frm,
as 1t prepares Mm for a professiomal, business, or freing career, and enables
bim to capitalize on his farm trainings He has a very promising and constantly
expending field open to hime It has beem imposeible to supply the demmml for
trained sgrioultaral encincers, as gcomparstively fow are being gradanted hy the
agricul mral colleges.

Some of the more promising fields of work for graduates in this
gurriculum are with companies manufeeturing mechaniocal and s tructural agricule
tural equipmemt, as desiming,produstion, exporimental, service snd sales
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erg ineers; motor trmunsportation engl meers; engimcers with eleetric =nd other
publie utilities serving the farwew; englaecers snd managers comected wi®h
irrgation, drainage, lond clearing, sud cother regclamation projects; powsr
farving; managers of large sgricultural estates, snd large vosle farming
projeets; eonsulting agricultural engineers aad raml arcuitects; coatrictors
in conne¢tion with sgric:ltaml development; agricultwral eagineering editors
of farm and trde jowrnals, instructors, investigators, and experimmmtal and
extension workers in agriocultural engineering in the United Jtates Department
of Agricul tare, lmnd gramt colleges and experiment stations. The first yesr
of this currigulum is the same for all freshmen tuking englimsering coursese



AGRIOUIZUTAL BIGINEERING CURRIOULUM AT VePele
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EXTENSIOR YOEK IN AGEICUIRURAL ZNCIEIRING

The college is giving engimsaring aid to the farmers of the state
throgh 1ts extension division by means of
Ae Ghopt Coupses snd VsetLmS, waieh comslist of illustrated lectares,
«oving pletures, laborstory work, and alks at meotlagse
B, Pullicity snd ixovomsnds, which is Mmdled thrmgh sorrespondence, bulletins,
cireulsr lettars, nevsyapors aad farm journals articles, snd exhibits at fairse v
Co Field Projeets and JononsiIstigng, which consist of supplyln ¢echnleal
information smd service to individasls, communi ties, and omanizations of the state.
Individaals, county or home demonstrstion agenis, or coommnity orgsaisations make
applieation to the department for the services of the specialists. The individual
projeet is visited, In compeny with the cmunily agent, sarveys and olher notes are “0'__
snd a detailed report, plane and saggeet ions Mirnished. Demonstyations consist of
visits and meotings et wrojects unler cons truotion anl at finished projects, in order
to inetmot on methods end show results obtaled. The specialist endeavors to Instre#d
in sagh & way that ®ose in attendance at the desonstration cun carry cat Nmi:
recosmended without further assis tano®e Yany of the rrojects sre self-advertising,
sagh a8 improved farmsteads, farm hase or other buildings, mew operating equipment,
water systeug, and other conveniences in the howe snd Molazation projects, such as
drained fields, terraced hillsldes and clesred lande
The recognised agrionitural englineering ryojects widch are streseed by the
depa rtment are: farn drmimsge, irrigation, land clearing, terrasing to control erosiom,
fam water supply =nd sanitation - woloh incindes all nowe labor saving convenlences,
raral clectrification or the supplying of higk line slectric service to the farms of
the state, farm strctures snd farmetead plamning, and faro power and machinery. Vis-
cellaneous eazinpering service is also glvem as the demand arisefs



FESEARCH TORK IN AGRIGUIZURAL ENGINEERING

Besearch wvork was started in a small way in 1922, One man devoting only
one-fmrth of his time to this important phase of the department’s work. In 1925
one msn was devoting three~fourths of his time to research mnd during 1925 and In
1927 only me-helf, Deginning the yesr 1928 one mem will devote his full time to
reserach work in agricultural engimeering for the exporiment statioms

As research is the founistl on on which all resident instmoction as well
as extension is based, tnis should be the most lmportant dranch of the department.
There a r many and vsried yroblems deranding asttention bdat with only ome man
dovoting his time to research mach veal progress is impossidles There showld be
at least tiree =en devoting their Mll time to research work on eiperiment station
times Vit three men on research, three in resident instmotion, and three on
extension the department wonld de well balanced and in position to more adequatelfy
handle the numercus demnds being sade upon 1t for information mnd assistances

Research stadies in mgricultuaml engincoring have been made t© date as
followss An Bconomie Study of Tile Urainage; Farm “ower and Machinery Suivey;
Farm Tater Power Development; the All-Purpese or Cultivating Tractor; Individual
Gas-Sngine Electriec Light Plants; the Application of Elsetricity wo Agricul:ure;
The Adaptability of the Coubine Marvester-Toresher to Virginia Conditions; Soil
Sposion Survey of Charlotte Coantys A Study of Spray Nozsle Pressures.

The resesych vork now umder way is a fupther stady of the Jombine
harves ter with special referesmee to nroper harvesting periods, grain drying and
aylinder speeds for soybean lam rvesting; feod grinding studles in cooperation with
the dairy depa rtment, Studies alse in progress by sraduste students are "The



Comparative Value of Gasoline and Keresene for Tractor M¥otors,” and "The
Individual Gas Engine Rlectrie Plant Under Verking Conditions.™ 4 study of
frrigation is also belng made through e extensi mn division in commestion with
the rural eleotrification programg

¥ractically every ferm in the state has some land undeyr ocultivatiom
that is in need of dmimges Farmrs of the state lose thousands of dollars
snmually by working land that is not adeguately drained. DIrainage is one of the
best lnvestments a farmer ocan make as & draimage system properly installed will
result in an incremsed production of from 20 So 100 per cemfbe

The 1920 Censue lists Virginia with 18,661,112 scres of land in farss
of whidh 9,460,492 acres are improved, with 225,068 agres provided with drainage,
and 1,172,660 acres in need of dralmeges There is also 1,400,000 asres of
wreclaimed svamp and overflowed lands. In addition to the acreage listed by
the Census, thero awre thowsnds of cultivated scres that must de drained before
susgessful crons can be raised in average wet years. At the present stage of
over-production of sgricul taral products, we are not congerned with reclaiming
any of the swamp or overflowed land but we are vitally iaterested in Limprovinsg
the thousands of acres of land in galtivation that shouwld be drained in orxder to
prevent the excessive losses in wet years. Vet fields have time, lsbor, and
fertilizer spent on them which are always mriisily, sometimes totally, losts
The most unprofitadle land on the farm is the land that is Just dxy enough s¢
that 1t can be dultivated snd yot wet emough so that about three orops out of



five ave loste If this land were jJust & little wetter, 1t wmld be impossibdle
towork it at all, and the loss would not be sc great.

Yhile dminage 1s meeded in practically svery section of the state, it
is in the Tidewater soction vhere the need Is wost apparemt. In a stady made in
1924, over 30 per cent of the aversge farm crea of Accomac and ¥ortheopton coufies
was vreported as wet land. This dralmage 2tudy was mde by the division of agrical.
tural engineering, U. 9 Departsent of Agrioltare, in cooperat ion with the departe
=mont of agricul taml ongineering, V. Po 1o Personal intermiews and occasiomal
inspeotions on the farms of 76 land owners who had installed tile drains were nade
by the investigatorss Fortyefour of the farms were in Horthampton and thirty-ome
in Accomse Countye

It was shown from the gquest lonmaire that the avermge sige of farms in
the two counties was 116 acres, 40 per cent of which or 46.4 acres, was in tiuber,
and that ®e average ares of wet land reported was 366 sores por farwm or 30.6
per cent of the farme '

Ian 1917 the Bureau of Soils of the United Utates Dop:rtmemt of Agriculdure
made & survey of the two counties on the eastern shore of Virginias 4 total of
436,480 acres of land was Buown, of which 143,170 aores was imdicated as tidal
swamp, coastal besch and dune saml, deducting this amount from the total leaves
298,210 acres of land for forming, forestry and other parposes. The 1920 Agricule
taral Cemsus for Virginia reports a total of 127,400 acres of Improved lund in
farms in these two camanities, It was indicated froms the questiomaaire that about
80 per emt of the entire sultivated area in the two countles was wate

If this ratio is applied to the total area of improved land in faws
in the two counties vis. 127,400 acres, it will give 63,700 acres of wet landy
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This flgure mhoald not be taken $oo seriomsly, hosever, as it was derived from
the questiommaire wuich secured data from the owmers of about 4 per cent of the
total area of improved land. It is ®ought Wt fully half of the amount above,
would require fairly complete drainage to insure the production of sll crops which
it seems at 'rvesent the land owmers will contime to growe
| + On the 75 farws which were visited, 1t was found that the avermge
potato ersp om poorly drained land was 116 mshels per aere. The aversge inaressed
production ou this lsnd after dreinage was 284X or 33 bushels per acre. .
From & survey wade in 1928 1t is estimated that since 1716, vhen the

extension encineer wade the first dwainege swrveys in this sevction, over 150
farmers hawe installed sprroximately 3,000,000 foet of tile to drain over 4,260
acros of potato land In dccomme and Horthampton counties. An arproxisate cash
value of thls dminege work ean be estlmted by taking the average price of early
potatoss in these two counties for the five year period 1925 to 1927 wuich was
#1434 por bushel. Usizg this figure as & basis with I3 bushels as the average
increase per aore due to dralnage, the average per acre anmmal oash value of
dralmge wns $44.22 or over {168,000 for the 4,260 cores drained, not to mentiem
the inprease In the value of the land drained. Since the average cost per acre
to completely dmin this land was $66.50 with tile spaged an average of 58 feet
spart, the average iroressed prodaction on potato land in one year was suffigiont
to pay 668 of the entire cost of dral mges

“ o tnvestment 1 ever made has puld me as well a8 he tile drainage of
ny farm,” sald Mertia fall, icoomme County, Virginia. Nr, Sall was the riret
famer in his county to install an extensiwe tile dreinasge system. A dminage
sarvey was mnde for him in 19185 by the extension agriouliurel engineer and in
1917 ho installed a complete tile dminage system on 70 acres of his farms The
tile vas laid at an average depth of 3 feet and spaced 50 feet apar§ thouchout
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the entire 70 acres. Nr, Hall says, "Pricr to draining this land 444 not produce
enough revenue %o pay taxes on it. In 1918, the first year after dxaining, I
raited 2200 barrels of white potatoes on 22 agres of the tiled land, which sold
MhﬂhMpﬂmm he ret income from this firss grop after drsiniag,
wvas move tham entugh to pay the complete cost of tiling the 70 acres. The following
yesr 28 scres of tils land yleldsd 100 barrels of potatees to the acve snd these bl

sold for §7,00 per bdarrels, I mve raised potastoes on this land anmmally for the
past tes years snd kave gotten splendMd ylelds each years"

Dre 8. ¥, Holland, of Iorthamptos coanty, was yrodadly the first farmex
in his ocounly to install mm tils dminage systems Dr. Nollsnd tiled 80
acrss in the fall of 1915 snd esrly winter of 1916s Sefors draining his land was
extrenely unsafe., The year previons to drsining BO acres of sarly potatoes were
an eatire lose, due to poor dral mage., This loss coavineed Ir. MWollaand that he
mas t tile or stop ralsing potatoes on this plece of lands The year following the
qumm.sm ti1le dralnage cystem, which was an extremely wet year, Dmve
" Bolland marketed 11,000 darrels of potatoes, marly sll of these beims reised on
the land tmt had boem tiled, Dre Holland wrote the extension emginc-r later that
he never made an Investment which pald Detter dlvidends thaa s tile drailmge
e,/

” mt%m.:m«mhdﬂmmamm.uﬂ!!?h
extension anginecr mde 783 indlvidual dreimage surveys tiroughout the state,
totaling 46,613 seres of fuorm land, or an average of about 65 acres rer farme
Daring this perfod the farm demonstrstion ageats report that 1962 fursers have
tile dmined 38,914 acres, and tiat 4139 formers have drained 435,914 scres with
oven ditches.
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Thile there are numerous instances of a 100§ or more inorease in
produgtion after tile drainage, investigations show that an inoressed produgtion
of at least 25% can be expected on average furm land, Using $45.,30 as the ver
ascre value of all far= crops in the state for 1927, a 25% ingresse in nrodustion
for the 28,914 sores wiich the county agents reported tile drained would amvunt
to ovar 04204000, not to mentlon the increased production om the lamd that was
drained by open ditchesy or the imerease in value of all land draineds

2I0TRICT DRAJKAGE
Considerable srea of farm land, esveciaily in Tidesater Virzinis needs

improved drainsze outlets to take care of the excess sarfage water. In nanerous
counties e old draimace ciammels have been clogged up by years of accurmlated
debris and do not aiford adeqjuante w“u&hﬂ_h timos of oxtreme rainfalle
Sorfelk and Primess Jnme counties, Virginia, say be oited as an exmomple. It i
os timated that arproximtely 507 of the onltiwated land (or over 54,000 scres)
ia these two counties suffer in wet years from inadequate draimge outletss

The cleaning out of old dminage channols, or the coastruetion of new
ditches for sufface drainage in large areas is a ocoopermative problem that can
best be handled by the orgemization of draimge distriots under the state drelnage
law, mlmvhmthmhtﬂl Yoe of drainage improvonent and
now has three draimge distriets to her credite These three districts comprise
eprroximately 25,500 acres of farm land. It is notabdle thet with the exceptim
of the first dre image distriet vhich was orgenized years age, these draissge
distriets are for the drainsge of vresent ocoupled famiag sroas and not for the
reclams tion and settlement of idle lands

"Zhis iz the first spring in seventeen yesrs that water hms not stood
on at least half of my land," & farmer 01d the oxtension sgriocal lral engineer
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when inspecting the Sunray Dralsage Dietriet Ne, 2 of Nerfolk ecomty vhile the
MHMMmluu*'q; Thie men is one of a amwber of Polish
farmers Wao pettled on thie land alout 20 years sgoes "Some of our original

eolony have hocome discouraged and moved away, Wt those of us who mve“stuck

it out” feel that ocur patience has at last beun revarded. Vith the draimmge
ditches only hslf complated, we gum sec remarkable improvemsnt. "o have oxselleat
trucking soll here, onee the exgess water ia remved, A8 lsck of drainage bas :
been car WMogest prodlems, we feel wry mch ensouragsd ond belliove wo can now

make & suee0ss of farmirg."

This dreinage distriot, consizting of a proximately 2,000 acres,
contains about 60 farms, The ;wroject cost P46,000 for all fimancing, which is
represented by special secarities thet will be retired at maturity from the
proceede of special lovies om lands withia the distriet dounds.

The fim) report of Forfolk Commty Drainsge Distriet Yo. 5, uown &8
the Batts Roed Dminage Distriot, has beon fleld und construetion wark on this
project is exyeoted to start scon. Thore ave about 600 fams with a totzl of
14,410 acres in tiis district, while a proximately 16,500 acres will actaslly
be benefited by the draimpge improvements, The proposed drainage calls for
88443 miles of canals, with 556,000 cubie yards of excavation. The cost of the
work s estizatod st 254,930 or an nverags of $16.00 por scres

During ome extrewsly veot yeor namy Hmes the estimmted cest of the
drainage is lost By the fuomers in this dletriets. The completion of the d rainage
work as planned will not only mke the land safe for tmok crops bus will
eonsiderably incresse the valaue of the land, as it is within only & fer =imates
of Worfolk, the second largest iy of the uno.. wvhich has splendid shipping
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facilities, both by rail snd water. The organization of these dralmage distriots
i largely due to the untiring effort of P. L. Portleock, the county furm demone
stration agente Mr. Portloock has beem preaching the gospel of better draimge
in his ecunty for years. He says, “Uhe successful completion of these two
drainage districts will flfill the anbition of my life, as lack of dminage
has been the most seriocus obstasle to successful furming in ny county. Once the
resulta of these drainsge works become apparent, drainage practice will go ahead
rapidly in thds section of the state.”

JBARNAGE ANVESTIGAZIONS

As a result of the survey conducted in Accomas and Northampion gounties
the folloving imvestigations are suggested:

Open Dijches

The insomplete inspestion of apen ditches and study of the questiommaire
data indicates that betier and perbaps cheaper drsinage, considering maintenance,
gan be secured by the coms traotion of cooperative omtlet ditches, ei ther open or of

(]

tiles It seoms thatl some agemcy that ecald imstruct the land ownexe and assist
then in the formation of small drainsge districts is desiradles

Ille Jrainsge

Size of Tile Joins -~ There seems to be a tendengy for the contractors
engaged in laying tile to use larger mains than sre commonly recommended by
Pederal and State dralnage authorities. This may be dne to the drainage demand
of truck grops where injury from excess water 18 greater than the ordimery grain
or forage cropss The weasurement of the volume of water discharged and the duration
of flow frem typical mains would shed some valuable light on the design of tile
dralnage eystoms for this sectioms



Repth and Seaging of Tile lipes -~ There seems to be considerable
diversity of opinion and prastice in the =a tter of spacing and depth for deains,.

One contractor makes a pretty general pmotice of laying his mmina as deep as
bim machine will eut, snd the laterals from 3 to & foet , Or oven desper, spacing
taem from 40 to 50 foet apart. Another contractor plang his mains to be about
4% foet deep, latersls 2% to 3 feot deep, and syeced abdout 60 feet aparts The
former 5ys tem gosts the landowmer about §90 to {100 per scre ond the latter from
£70 to {90 per scre. The infdrmation from the qestiomnsire does not indionte
any raterial difference in the draimge secured by these diffevent systeme, It
does appear, however, that quick sand Sroudles and the later development of
sugk heles depends somewhat on the depthe

A study of ground water movement in dyained and undrained tracts would
be of great assistance in determining the probadle ecnnomie spmolng and depth
for tile drains.

Surfage Inlets sed S11% Basims - It has beem the practise of draimage
mmtommomnMuummmmuthM'hw
systems of tile vhich they have plammed. The guestionmalre shows thet not may
sach nccessories to dralmage lmve been constructed and thnt they are more of &
novelty them o utilitye In several cases where surface inlets have beon constragted
to receive water from an open ditch a grest deal of irouble has been exporienced
in keeping these inlets free from floating debris to make them effective. Such
structures placed in open fields are misanges as they Interfore constantly with
the ealtivation of the lands It 12 a rave farser whe will inepoct and clesn sach

struclures as frecuently as they should be to keep them effectives
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Large quantities of sand were froquently seen in the ditches below main
tile outlets, indicating that consideradle sand does get into the tile limes and
that sose of it washes on throughe

Some fleld studies could profitably be made in inspecting thle outlets
snd tile mping to discover whother or not sand has oollected in the mains snd
whether or not the presenge of silt basing has any effect on preventing these
depos 1%8,

Bedding with Pine Shetters and Zrgsh - Plscing omsnic metier, such as
indles ted above, ua tile lines bvefore filling is, or was, common practice in

Northampton cowmtys The ides bdelng that it would prevent sand from entering the
tiles and perhaps aid in pormitting the water to cnter the tile limes fasters It
scoms that this practice is expensive and of doubdtful walues This subdjeet might
be investigated move fully in the fielde

Sapfage Yater Standing Over File Lines - This condition may be quite
coumon to these soils. The landowners did not consider it wnusual. From the
easual obeervations, it does not appear that under drainage is a romedy, It seems
thet stadies by soil speciallists in conjunotion with draisage speciallsts should
be made in commection with this rrodleme

IREIGATION
The possibilities of irrigation in Virginia are unlimited. The
extensive drouths which have occurred in recent years have stimalated interest
in this subjeet. Nearly every ycar the crops in some seotion of the state are
seriously retarded by lack of sufficient rain fxll. There is usuaclly = long
period in the spring of the year when insafficient raix falls. In nany sections
1t is a comparatively simple =mtter t0 supplement the raimfall vith water from

strenms or wellse



Overhesd Irrization
Virginia is sabject to dro:ths of more or less severity which damsge

all growing crops, but especlially suoh Wuck c-ops as lettuce, tomtoes, Straw-
berries, ond potatoes which are mierially injured by short periods without rain.
To safe-guard these crops from drouth it is often feasible to install irrigation
systems to provide a water supply to supplement the min fall., The most cosmon
mothod of applying water to track crops in the humid region is known as overhead
or spray irrigations

The most suceessfal vegetadle grovers of the state find 1t is extremely
diffiomlt to make a success with small vegetablos unless thoy are equipped to
irrigate. Overhead irrigat ion systems are coming into quite extensive use in the
trugking sections of the state. Farmers who have installed such systems invariably
say that they would mot Sty to mise truck crops without such irrigations

t.ht.nm.-tmmmnu.umnu.mmunhm*
success of tmok farming. Nr, Pardum started farming on his prosent property some
35 years ago. He began with gemeral furming snd groduslly worked into specislised
truck farsing. After soversl jyears trying to ralve vegetadles on a cosmercial scale
without irrigntim, he beecame convinged that he cmuld never rake mudh of & success
depending on the rain alone for molstares In 1915 he imstalled the firet unit of
an overhead irrigation system and soven Jears later completed this system for 32
aeres. The entire Installation cost alout §3000,00., After the completion of the
ierigation system the 32 scres were tile drained.

The overhoad irrigation sys tom comsists of a main pumping plant and an
olaborate pipeline distridation systems The pumping plant is loested on the danks
éalﬂlltmnt&ummumm The panping unit consists of a



3 aylinder 7 by 8 Goulds pamp directly conmected to & 20 He Pe 220 volt -
$ phase Vagner wotors The saction lift Is 13.5 feet, while the highest poiat em
the farm %o whids water is yumped i1s about 100 feet above the water level in the
stream at the punmp plant. The distridation system sonsists of 1450 feet of 4
inch overhesd pipe lines. (On® scre inch of water can be sprayed om 6 sores in
from 10 to 12 hou¥s. In exSrezmly dry seasoms two irrigations per week are made.

The rringipas crope ralsed underiirrigatiom are tomatoes, cantaloune,
lettuce, celery, spinach, turnip salad, peppers, and parple turnips. Touatoos
bkas been one of the best revemue producing cyops and Hr, Purdam asanlly tops the
market with his tomtose vhich are raised under irrigation.

Surfoce Irrisstion

¥hile overhesd irrigation 1s satisfuctory for intensive truck urming,
such installations are too expensive for gemeral farming. Vhen tho land is not
$00 rolling surfage irrization, or the spreadi:: of water over the land through
furrows, <tc. can be practiced to advantage. Such crops as potatoes snd alfalfa
uumoutumintpuutun eondngted so Mr in this state on these
crops have proven very promisinge

¥re B. G, Locher, GClasgow, Virginia, is irrigating 75 serss of alfulfa,
panping water direet from the river flowing through his farms In 1926 the average
yiold from the sedond cutting of alfalfa on a 30 scre field was only 400 pounds,
due to the dry seasoms Fart of this field was irrigated for the third outiing asd
in nddition received sue good rain snd two showers, The yield on the irrigated
portion was 2150 pounds per acre, and on the unirrizated portiom 1204 pounds per
acre. In other words, had the second cutting received two irrigations, indications
are that the yleld would have boem inoressed from 400 to at least 2000 pounds per *
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e irrigation of potstoes has very promising possidilities. In 1927
on & small test plot in Accomse ccunty, an increase yield of 9 barrels per scre
was socured from one irrigation during the dry spell in May. This increase was
ﬂl#qlhd’ﬂuﬁ.ﬁtﬁt.ﬂhw&oﬂuhtﬂh&tmﬂu
potato yield in this county was ome of the largest ever experienced. Ain irrigation
test plot was established this year (1928) on the Eastera Shore Exp riment Statiom
in Acoomaco eountys On the carly potato crop an imorease of 46 bushels was
seoured by irrigation. There was ample rain daring the growing senson this year
also so the rosalts secured from irrigation in a year of ample rainfall indicates
what can be expected from irrigation in a dxy yean

hnh“mui“-mnleumdccwunum!ﬂ
overhead irrigation in the various sections and with different erops to determine
on wha t erops and to wiat extent irrigstion will pay. In addition to the inorease
in yleld from irrigation, there is the imsamnce factor to consider. in irrigation
system is good imsurance agalnst dronthe

The ineressed yield as a result of irrigation on potatoes snd alfslfa
in seasons of normsl rainfoll seem to indicate that water pusped from streams
or from shallow wells may consaia considerable quantities of plamt foods In other
words the ﬁunlmmu'ofmw-mwamt to some extont for the
ingreased yields, This is & sadleot worthy of investigation in cooveration with
801l scientists sad chemistise

fhe irrigation of apples also offers possibilities, Orehardists who
are ralsing & high mality of frait fbr speclal murkets say tint during dry
yoars the mality, sise, snd color of the apples are seriocusly affested and result



in large losses. Uhese orchardists are convinced that irrigation will pay in
average dry yenrs.

¥re ¥ He Vissler, a lamge orchardist of Shensndoah coanity, has
installed & pasping plant ani distritution system to irrigste apmroximately 60
acres of his apple orehard, It is esthmted that this system will cost S5000
bt he is convineced it will pay for itself in one dry year. Several yeurs uago
mWWM%&MNO%RM“&&MMI&“I‘ulmﬂm:
He found tha ¢ the ineresse in sise and improvement in cuslity snd color of the
fruit on the trees watered was sufficient to pay for even this expensive voans
of irrigaticne

lire Jo Os Hopikins, ano ther large orchardist in Botetourt county, during
the drouth of a few years 550, hsaled water for two weeks to 900 esrly trsneparent
trees. He theseby not only saved his orop but produced s good quslity frait which
he scld for a big wice, while spples of this wrilety in adjolning orchards were
a complete failuree

Vhat 1ittle investigation: that has been attempted so far has been
@irough the extension division, cooperating vith orehardists and farmers who
have ssked for ascistance and are carrying on these studles at their own expense.
This is fundamentslly research work aml the Experiment Station should wske
provision for conducting studies of this natures

S0LL EROSIOH

"Seil erosion, or the washing away of the soil, tskes 2200,000,000
annually out of the poskets of the famers of the United States,” says H. H.
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Beonnett of the Burean of Soils, United States Jemrtsont of Agriculture. iir.
Benmett farther states: "Brosiom carries away 20 times as much plant food muaierial
every yoar as is pormenently removed by cropss. Hot less than 10,000,000 seres of
land formerly culilvated lave been permanently ruined by rain wash., 4 single coukty
in the Pledmont regiom vas foumd by actusl swrvey W contwin 90,000 scres of '~ud
formerly cultivated lands which have deen permsnently ruined by erosions inother
county in the Atlantic “oastal Plaln has 60,000 acres ruined bDeyond rermir. Juch
of this land could have been saved by timely terracing, and & great yart of it
should never have boen plowed in the first place because of its extreme susceptidile
ity to erosiom. Such land should be muintained in Simber or pasture." Soil
scientists agree that most of the worn out solls of the world are in their present
condi tion bocause much of the surfage washed awmay and not because they have beem
wozn out by croppings

The department of agricultural enginesring of the Virginia Polytechmic
institate conduncted a soll erosiom survey in Charlotte coundly, Virginia, in 1926,
for the parpose of determining the amount of farm land that is being washed sway
or is subject So the yrocess of erosioms The preliminmary report of this suwvey
shows that 89% of the farm lLand is suljeot to evesion, while 71.5% of the farm
landi is actually washing to sowe extent, oither by sheet or gully washing. As @
resalt of soil erosiom, approximtely .97 or nearly 4000 scres of farm lands
in Tharlotte county that was omoe the best farm land was abandoned to farming
that yearse ZElther the feriile top soil has been washed avay or gullies had formed
to such an extent that the soll has been mndered too poor or unproductive to farms
If proper me thods of controlling the flow of water had been in use, this land
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would still be in ealtiwation. Proper methods of control cam still reclsim this
land, The oondition ia Charlotte county is typléal of at least 256 of our Viminia
countiess

Soil evosion is dame primarily to the rapid movesent of the rain water
over the surfuce of the ground, Yethods of preventing erosiom, therefore, rust
provide for the rapld abeorption of the water by the soil or allow it %o fiow
awsy siovly to & drpalmge ditch. It should bo the sim of every farmer to increase
the abeorbtive pover of his soile. Permeeble soils will atsorb surfuce water
rapidly snd tereby check erosion. Deep plowing, rlowing under organic satter
such &8 manure, studdle, stal ks, and cover crops, and tile drainage are methods
of inereasing the permeabili ty of soils. Uentoar plowing will materially ssslst
in pmventing srosiom. The beginning of o great mamy gullles on hill lands is
due to the rractice of plowing and caltivating directly up and down the slopes.

Bare 20ils are much more susceptidle o erosion than are soils having
some suitable vegetatiom. It is, therefore, extremely important timt some kind
of cover arop, such as veteh, clover, oats or rye, be grown on the land during
the wintoy or at such times that the land §s wot used for other cropis

Torracing is the most effsctive méthod of preventiig erosion, and when
used with the alove métheds 1t is doudlly effective, Terracisg consists in plowing
up & series of bdroad base ridges thet catoh the water snd carry iV graduslly off
the lsnd., 'The terrnces should be placed close emouch together to prevent & lamge
scoumilation of water from flowing rapidly down a slope and earrylag She soflc
with i1te Properly plsmned and eonstructed broad dase Serrages do not interfore
with the use of msohinery and ey osm be sonstmoted »t emall cost with eguipment
made by the farmer himself, A small investmont in terrscing holds back large
losses of moisture, coil, and plant foods



“8a

"Porpucing is the first step in improving lamd in thda sectioh,” says
Jde Ve Chaffin of Malifex county. "In the last three years I have terzaced 180
acres of my farm. DLefore omstructing the terrmces my land wes washing badly
with small gallies starting. The approxizate cost of comstructing the torraces
wss §S«00 per aores 1 believe my land Is worth twioce as much &inge Sorsacing,
at least from & cultivation stamipointe It Is usedéss to try to lmprove land In
this seetion by sowing pess, besas, or clover nud letting the laund wash away in
the gourse of tw o Whree yoars, I dave found Serrsclmy Sthe moe t effective moans
of cheaking soll erosion. The Varmers Soglal Club, of sy neighberhood,thinks so
magh of terracing that 1% has bought levels and terracing emipwent for the use ‘_
of farmre in the eommmity,” Mzusmummwmmhmi;.
farmers of the Plednont section of the state are taking in torracing @8 & method :
of amatrolling soil washing, snd conserving moistare and soil fertility.

Farwers of the oouantles sudject to soll erosion are oalling on the
extension sexvige for help In terrscing their farms, This assistance is rendered
through terrscing schools and field devzomtrations, In this way farmers are
learning the use of the furm level for laying off terraces, snd proper methods of
consiructing the terrnce. In som counties this work is the moe t Important project
of the farm demonstration agemt. Sinee 1917, when this work wae started as en
exstension projeet, the asricul tural ergineers have terraced 4515 scres at 244
torracing demonstration and schools at vhid 2000 farmers were glven instractions
During ®is perled the Murm derondtration agents assisted 4397 farsers to Serrsce
27,605 acves of farm lands

Al SH0S308 JNVE: JGA L0858
Ve devote muok time and money to the study of fertiliser, crop



improvement, etc. snd rightly so, but no mamey has 88 yot beon sypent in this
state for investigations in soll orcsion comrol. Soil sciemtists agree that
most of the woarn out soils of the world are in their present condition lLocsuse
mch of the surface has beem washed away and not bocause they have been worn out
by cropping. If this i3 true, then it is indeed time that somo attention be
given to lwestizations in wethods of checking such tremendous waste of land,

In oar soathera Pledmont caunties where erceion is 8o gemeral,
eonsid erably more than 60S of the wop land 1lles idle or fsllow each yesrs As
an example, according t0 commi: figures, Marddtte comty had 75,437 acres of
erop land in 1928, In 1924, 45,475 acres were harvested and 29,506 were loft
idle or fsllow. In some of our counties the proportion of idle or fallow lend
is even greator. Since erosion is especially setive on this idle lani, stulies
should be made to determine the mes ¢ practical, imexponsive, and satisfaotory
e thods of control Studies to determine the satisfactory erops tha t are
cheap euough o use on these idle lands should be made.

e repid ran-off from furm Bnds is an mportent oom triduting fastos
in the cause of floods, MNethode of conlrolling this mpid run-off is. thoreforo,
of unquestimalbe importance in any comprehensive £100d control messures and
shoald recelve the study and attention it deserves from the flood gonirel stand-
point as well as from its relation t agricaltures

LAED CLEARIRG
¥armors ave finding 1t is nocessary %o rearrange their fiolds and in
some cases their whole wethod of farminge One can no longer mmke & sacocess of
farming Iland cluttored wi®h stumps and other obstrustioms. Flelds must be of
the proper size and the land freo from obetructions for the efficiemt ase of



machinerys Uyndies of the lemgth of time reguired to plow twe fields in Georgia -
one with the averase South Georgia growth of stumps and the other cleared of
stumps, both of the same siso and shape, plowing st She same seascns, «nd with
equally fast teans - showed that the cleared land ceald be plowed in threcmquarters
of the time required for plowirg the stump field, In other words, a e¢leared
field of eight acres counld be plowed as quickly as a stump fisld of six acress

It is not unconmon to find tem per cent of the acreage of a field taken
up with stumps and the land which cannot be seedsd bocause of thems Ahm.
pays taxes and interest on all of his lamd, but where thore are stumps in his
flelds he gets & crop from only a part of his lamd, This waste land is not only
unprodus tive, ut actually injures the remainder, in addition to Iwmressing
eultivation costs.

In the last three years farmers of the state have taken advantage of the
surplas war explo:ive, "Pyrotol," which was distributed by the United &,ates
Departuent of Aprimlture throagh m&m& of sgricultural engineering of
msuummzmmlem;-mmwmmw
approximately one-half million pounds of this exylosive for widch they raid
49,000, From reports received from 300 of these farmers, it is estimated that
the 1855 farmers saved approxisately £57,000.00 on the purchase price as
compared to the cost of the same amoant of commercial explosive of emivalent
strength, Basing estimntes on the reports received, tho 1853 farmers removed
stamps from 6788 meres of new land and 14,017 scres of cultivated land, By
removing stumps from the cultivated lend, yiolds wore inoreased 2le4f. The new
lani increased in value #2650 479,00 and the caltivated land $277,501.00. *ﬂu
the state average per agre value of all erops for 1927, which was $435,20, the
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increased yield reported as a result of removing Stumps from the waltivated
lamd would amount %0 §9.42 per ncre or §129,621400, not to mention the returns
for the new land cleared of stumpSe

Simee 1919, vhen the lsad clesring project was begum, the extension
engincers have held 169 lend clesring demons trations whidh were attended by
4,793 farwers, The farm demonstrotion sgents report that 5,749 farmers have
mwmunmu_m tais periods

Virginia has inmamerable small streams that flow throsgh the farms of
the state. Many of these siresms can be developed at reasonsble expense for the
generation of elestrie power, pumpimg for irrigation, snd water supply. That
farmers are interested 1a developing thelir water paver is indicated by the lamge
mmber of inquiries reseived by the extension service. Simse 1922, handreds of
WMMMQQhﬂMﬂMWﬂmluﬂm
sites have been made for farmers. 4 pumber of those have been developed and are
giving satisfactory services

in order to obtain data with regard to the possidilities of small.:tream
qu—t.mlmmmﬂoot.m-tMQMh
Vircinia, The result of this study iz padblished in U, & Department of
Agriciltare Farmers® Balletin #1430 entitled "Fower for the Farm from Swmll
Streams."”

e installstion on the farm of H. P. Givems, Giles sounty, is typical
of the smsller farm w.ter porer developments, The scurce of pover was obtained
from a spring ~hie: had @ maximm f1ow of less than fifteen gallons per minutes
The spring was 125 feet above and 1500 feet from the residenoe. There was not



sufficlent available power to mn even the smallest generator, 50 an earth dam
was built below the spring to pond the wa ter for several hours. Ngxt & twomimeh
ripe 1line was run from the dam o a six-inch impulservater motor located im the
cellar of the residences The water motor was fhem telted to a S6-volt 1/4
muttmmw&w.&thrcmbnmmnmm
cach dsy. This plant cost less Wuan §450, including all labor and materisis.
fecond hsnd pipe wae used to convey the water ani auto zemerstors tasken from
Junied cars were used to motor several of the appliances, such as washing machine
and & tool grinder. The plant furnishes necesesry pover for lizhting the nine
room dwelling, ==chine shop snd barn, ani for the operation of mumerous szall
-mluunﬂn“hgn&ln.m“wﬂmxm
oquipment in the shop. Tais plant hes deen in continucas overstion for eight
yoars. The batterios are still in sood cmdition and indications are that the
plant is good for many more years of service.

“After using eleotricity around the farm, I would not know how $0 fams
without its If I did not mave water power, I would sell my faym and locate where
1 eould get eloctric service frem & power company,” says C. V. Pricke, of fidomerle
countys ¥r, Pricke has iarmessed the stream runaing through his fams for the
genexation of eleetric power, His water powe: plant develops around 30 horse
pover and he uses an eleotric load of 10 kilowatts, day and night in winter, and
#ive kilowatts on an aversge in summer, or a totsl of 75,640 kilowatt hours per
years

Some of the electrical applisnces used by Wr. Fpioke ares lithc'
m-mmm&.nmm-m.ummmmm.
vashing machine, charm, sewing machine snd other ususl s=all applisnces. Ia the
poaltyy house 18 uscd, inculators, brooders snd drinking fountains, sll heated
by electric current, also electricully driven fesd yrinders and feed mixers,



Velding amd soldering apparatus, attery charger and olostrie drivem saws are
used in the shope

Hre Fricke says, mu-:mcw-ra«uﬁ:mw-
good deal of meney, $3600, for the complete investoent, yet some of owr most
useful electrionl appliances in the home have actuslly cost even less than other
substitutes, For instance, our electrie heating equipment, including sdditiomal
wiring, oost considerably less to install thun s hot air furmaces The cost of
operating the electric heater is also very madh less snd considerably less trooble-
somes In fhet, we figure that wiat we really save in the cost of light, heat,
power and labor each year amounts to considerably wore than the Iatercet on the
investment, plus the raintemance and depreciation of our pover equipmente™

FARM "ATER SUPPLY

Punning water is the sreatest single convemlemce in the home. It is not
& luxury dut a resl neceseity and this e@mipment is Milly as important as any
other farm machinery. Svery ferm home in the state should at least have running
water in the kitchen btut basing conclusions on State and Federal Cemsus, extension
division reports, and all availadle scarces of informstion, only approximately
ﬂwmmm-hmmmnm»nmuiuhm
United States as a whole.

Closely comnected with the subject of farm water supply is the matter
of ssanitation. The improper disposal of sewage and unprotected water supplies
on the farm are responsible for sach siciness and many deaths in the stale. Sach
diseases as typhobd fever, dysentery, diarrhea, and enterites resalt mainly from
the impooper dleposal oF body snd household wastes, end from the contamination of



anprotected water supplies, Proper disposal of all beody snd housohold mactes
and the adequate protection of the water supply is the first step necessazy in
the prevention of these diseasess

The agricultural engineerimg deps rtzent of the oxtens ion division
for the past tem years has been giving attention to the gnestion of fum water
supply snd sanitation. Simse 1920 the extemsion engineers made water supply
surveys onm 905 farms, In addition to help on water systems on each of these
faras, advice was given on sevage dlsposal, protection of the water supply,
heat ing and lighting systems, The farm and hoso demonstration agents report
2498 water sys tenms, 187 Reating systems, 695 sewsge disposal sye tems, (septio
tanks), and 3716 lighting systems installed by farmers according to plans
furnished since 1920,

A farm wator supply campgign was recently cmducted in Pedford County
in April of als yesrs Veekly mowspaper articles were runiin the several
papers serving the county and all schools, churohes, merchants, bankors, etse
ocooperated in advertising the compaign previocus to the actiml visit of the
engineer, AS A result of this yropogands 135 requests were recelved from
farmers for assistance. Ihe emginoer spent about three weeks in the county
#isiting the farmers interested and advising on the tppe of water supply system
bost suited to the rarticular farme Several of the farmers mimmnm}

installed water systems and indications are that wmost of the farms visited
will have running water in the home by the ond of the yeare JArrangements have
been made to put on campaigne in a nmunber of counties sach yesr as groater
results oan be secwred in this way for the time snd expense Involved than by

any other metiod of goniuoting the jrojects
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things,” was the reply of one farmer vhen asled by the home demonstration agemt
if she eonld help him plan & water sys tem for his home, It was estimmted that
the house wife, in sarrying water from the spring, up the hill to the kitchen,
was walking 140 miles a year and expending encugh energy in 1ifting water to do
the work of two horses in plowing eleven acres of lamd. Then presented with these
faots, the son agreed to spond §560,00 of his own money toward putting rumning
water in the kitohea for his mother.

A small hydraulle ram, storage tank, kitchen sink, and pipe with the
necessary fittings was purchased for £49.00. The agricultural engineer them gave
@ demonstration on the imstallation and operation of the systems This demomstration
was attended Ly a large mumber of farmers and members of the local Home Boonomies
Olub, The father did not believe the sys tem would work, evem up to the time that
the ram pumsped water Into the tonX. However, after enjoying the couvenlence of
running water In the kitchen, ho took a land himself ani had a complete plumbing
system imstalled, A reguest was later received from him for advice on mrnessing
& sm=ll stream on his farm for the generation of eleotricity for his homes Singe
ho has learned how to live, he has taken sa incressed interest In life and has

decided to live a little longers

EURAL SLEOTEIFICATION
The question of cestral station electrie service for farms is receiving
nat ion wiie attention at the present time, Parmers want and ave entitled to this
service but before farm eloetrification spresds very extensively -any problens
have to be solved. In its brosdest aspeets the yuml electrification preblem is
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one of finding uses of eledtricity on the famm which will insure a volume
utilisation of aurvent safficlent to Justify the service at a price the farmer
is willing to pay snd the power coupany is willinmg to accepts The following
gquotation from the report of the Commlttee om the Rslation of Elestricity to
Agriculture expresses clenrly the mein problem of oxtonding elestric serviee
to the coummtyy.

“he shief obstacle that 1ies in the way of s genersl widesyrend
supplying of elsetrioity to farms is the cost of distridution, In the raml
districts three or four possible wers %o the mile of tranemission lime represent
& good avernge, while in more alosely populated sections and oities from one
dosen to several hundred or Jeven more consumers will be served froma line of
one mile in lengthe Distridution expenses are by for the biggest items in the
coet of electriolfy due to expensive transmission lines, transforsers mnd
saintenanes. It can readily be seen thmt without the prowrating of costs between
many castomers possidle ia thickly populated commanities, something to bdalance
this condition must be made offective before electricity will be economieally
possible for both the farm anl the pover company. This will be acecomplished by
the consumption of a much grester ampunt of electricity than is used by urben
dawellers. This, obviously, will be practicable because of the grester need of
the farm over the clty for pover and through the development of electrical apyparatus
suited to the needs of the farmer,

"Mhe cost of delivering the current to the farm 15 several times the
eost of gemerating it. Fural linos cost from #7850 to $2000 per mile to builde
Assume a typical ouse where a mile of line serving three farms cost m- The
item of interest at & per cont amounts $o §72.00 per year. If ench furm uses
400 kilowatt hours per year the charge of interest will be & cents per kilowstt
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hoar, vhich may be five or six times the cost of gemerating it. Now if each
farm should use 3,000 kilowatt hours per year, the chayge for generating would
revain the same ut the interest ces ¢t would be reduced %0 +0 of a cent per
kilowatt hours In the last analysis, low priced electric service on the famm
depends primarily uwpon spreading the fixed charges necessary to make it
availatle over a large number of kilowast hows."

In 1924 the Virginia Committee on the Bolation of Slectrisity to
Agricaltare was organizod for the purpose of Ingtituting and exeonting investie
gations which would solve some of the problems involved im supplying thoe farms
of the state with electric service, This committee iz composed of representa.
tives of the lesding electrie companies, farm organizations, state depsriment
of agricalture, state sgricultural college, and representative famers, A4s a
result of the vork of the camittes, ia cooperation with the uum Commd ttee
on the Eslation of Electricity to Agricalture, muek is being accomplished
tovard the oxtemsion of clectrie service to Viminis fams. In 1924 when this
work was started, five of the leading eleciric power companies had approximtely
1500 farm customers. These same coupanies reported approximmtely 4500 farm
customers early in 1928,

One of the first stundies inmstituted by the commitiee was a 2tate wide
survey of the present uses of electricity im sgricalture. This survey brought
to light wany very intercsting and important uses of elegtricity in sgrimlture.
4 rarsl test line was comstructed for the purpose of mking studles of certain
specified uses of clectriclity on the farm, sudh a8 pumping water for domestie
and livestock uses, lighting shé poultry nouse to Increase egg production, and
the mumerous uses of electricity in the farm howee Stadies have also been made
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of the individnsl gas emgine and hydro-seleetric planta. gtudies are now under
vay on overbead and suxface irrigation, foed grinling, and the wme of lights for
con trolling imsect pests,

The raral electrification stuéles have been condugted by the extension
division. This work is primarily research ani should be hamdled throagh the
experment station. Ais rurul electrification promises o mach tovnrds the
roduction of labor costs and lmproved 1iving conditions on the farm, and siunce
there are etill 'lmv ‘roblenms to solve, provision should be made to carry om this
important work through the experiment statioms

A maber of farsers in the state are already using large amounts of
sloctriei ty in thelr ferming operations und are fisding it profitable to do 80
Mre Le ¥ Purdam, a successful track farmer near Danville, Virginia, is
denous trating that in truck farming a large amount of eleotric power can be used
to inorease the profits from ferming, . fardam and his five sons operate a
farm of 104 acres, 32 scres of wilch sre unler irrigation and planted %o Lyuck
orops. ZXlectric power 1s used to opemste the Blectric 1ights to trap the tommto
worm woth, and other insect poste; to operate the irrismtion pasplog plants to
operate a lame six car lood capeci ty refrigerstion plant; end to supply carremt
for lighting and nameroas houseliold conveniences in the two lamge dvellings on
e farme M¥r. Purdam uses for these purpeses on an aversge of 204000 kilowatt

hours of elvotricity ver yesxs

"1 em using between 600 and 900 Xw..hrs, of current per month and have
oaly been receivimg electric service from the power company since the firet of
the year,” said 3. B, Hostetter, a successful farmer of Sarwick county , Viminia,
Mre liostetter is using eleectricity for lighting his poaltry houses, mnt!.nu 4
fans oontinacusly from the 10th of January to 15th of May in his 27,000 capacity
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steam incubator house; operating a I H. P motor for srinding sausage; oporating
& 1 Ho P motor in his barn for elevating feed; oporating a pumping plant,
refrigoration plant, and all the wsual hore conveniences. "I raise and prisd al)
ny on feed for my hogs and poultry, and as I am at present marketing am averase
of 3600 birds a yoor, market 40,000 daby ohicks and custom raise 70,000 more aw
well sc raising 75 hoge cach year for sausage, it takes comsideradle feed. I am
at present using s 20 H, P. engine but hope to soom have an electric moter to
operate my feed grinder. I also oxpect to heat my incubator by clegtirioity,"

ir. Hostetter is a member of a lemnonite Uolony of approximately 70
farzs, The raml line extension of 6 miles was completed the firet of this
year with J2 farme comnected. The other 43 farms will prodably be omm-iﬂu
the year, This extension is typleal of the state wide movement to seoure famm
electric service.

FARM BUILDINOS
Qensus of Agrimiture: 1926 . Virginia

—— 1925 - A320 1910
Value of fams property

tand Jexaluding buildings - dollars 600,675,835 756,354,277 394,660,912

Buildings - dollars 206,158,184 .
Inplements and “achinery - dollars ?M.Ill n.‘mg m

~Ldvestook on faxes

A stady of the above consus figures shows that the value of tuiidings
on the fame of Virginia Incressed in value $18,057,436 in the five year period
fml’ﬂ‘ to 1926s This indicates that notwithstaading the agricultural depression
of this period and the decrense in walue of other @wem property, Viminis farmers
have been building new structures at the rate of over three and a half million
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dollars in value per yeare Probabdly considerably of this increase eam be
accounted for by the stimilation of the poultry and dafsy industries in the
state. lerge mumbers of new daixy barns and poul iy ho ses have beoem coms tracted
in the past seven jears. Durimg this period the agricul taral emglmeering
department has sent out more plans for pmliry and dairy barns than for any
other farm buildisgse

The depar tmemt maintains o free farm building plan service for the
banefit of the furmers of the state. A large asscrteent of plans of practically
all types and kinis are on file in the offices This plan service is oconstantly
belng improved by the yreparation of mew designs which ingorporate the latest
$deas in farm duilding construction. Thousands of requests for phans are
received by the departaent from the farmers of the state each year. Field
assistance 1s somotimes given on building comstmuction, espesially in cases of
commani ty huilac rojects sach as storage mnd packing houses, fair bulldings,
et0e

That Sie farmess are actually ballding from these plens is indicated
from the comnty farm denons tration agents® mports. During the period 1920
0 1927, the agents report tiat on 5399 farms, bulldings were constructed from
plans furnished as follows: 2265 dwellings, 579 bvarns, 487 hog houses, 4688
poultry houses, 3273 silos cnd 628 miscellaneous baildings. If we estimte
that the average cost of the baildings reported consiracted is §2600 per
dwelling, $2000 per barm, {100 per hog house, 1200 per pmaltry house, $250
per 2110, and $500 per other wildings, wo have an investmont of spproximtely
§10,000,000¢ In othar words at & very conservsative estimate the bulldings
actually reported constmicted from our plans have been at the rate of around one
and & hal f million dollars in wilae yor yars



§ince fam duildings represent sach a lamge part of the farm investment
{approvimately 38% of the value of all lamd, mdhinery, and livestock), it ie
ovident that this invostment constitutes a lamge part of production costs, and
therefore, rejresents a correspondlmgly large provlem in economic productions
Practically no research of a basic nature has been done along farwm building
lines. Tho prosent plans being distriduted to farsers have had to be developed
from existing common practices, which sre & resault of imherited bullding designs,
accepted from the yast and in mumerous csses they are ill.adapted to modera
coniitims, The need, therefore, for extensive rosearch in furm bulldings is
appareonte

Before any great progress can be made in adapting cur farm bulldings
to modemn condiitions mnd designing our buiddings for greater efficiency and lower
costs of production, ve mist know the conditions that shonld be provided for and
the requirements which resalt in inoreased production, or a saving of labor mst
be showm to de vorth the cost of meeting these conditioms. Hesearch studles
shoald, the refore, be started as soon as possible. These studies may be divided
into two gendral classes. (1) Those inwlving the determimation of the
requirements in structuws maiking for greater productivemess and efficiency and
(2) those inwilving the detsrmimation of the means by which the requirements
may be mote Studles should be made of such problems as space requirements,
arrangement for efficiency and econony, temperature, humidity, veatilatiom, lm.t
ssnitation, :nd water supply, !;Iltuﬂ of materials, stractural design and .

equlymente
Fe mast not lose sight of the farm home, for siter all, Murmers as well



as people in other occupatioms sre striving for o better living. The molern
farm home should be designed witha view of giving an sbundance of light, airx,
and running water with other cornveniences, scund eccnomical constructiion and
conwenient arrangevent for confort. %hile these re mirements are largely belng
incorporated in plens furnished farmeys, the matter of architectural beauty
has been meglected or fergotten. Vory little stady has beenm devoted to the
farm bome and most of the homes farsers have bailt and are dullding have been
designed for cities or towns and are not a2t all suited for country life.
Virginia oecuples a mther unique position from the standpoiat of
its early eolonial architectare. The early colonial fam or plantation homes
are, of course, mot applicable to presest farm home conditioms, bul they wvere
@ssentially besatiful in design and the best of this carly colenisl besuty
shoald e incorporated in the modern farm: home. It is possidls %o conbine
besuty snd utility, and this calls for the three-fold efforts of the agricultural
engineer, the home economist, mmd the architeat. Research shoald be made with
hh-“.“ﬁﬂhﬁﬂfﬁﬂh“&“hﬂhmﬂ.
this early deaaty into a modern and distinet type of farm home ard:itoctuares

PARY POSER AND HACHIEERY

mwum-muvmnmmmm-usuhmm‘
of farm mehdnorys Virginia ranks first of the southern states in the value of |
maghinery per crop acre, with a value of {7.45. The wiue of crops prodused
por furm worker in different states is almost in direct proportion to the value
of mchimry used per vorker. As an example: using mchinery figures from
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the 1920 Census, and average crop value for 1919 to 1928, we have Alabama at the
bottom of the liet with the velue of mchinery por farm worker at 60,00 and
the value of orops produgced per worker at $480.,00; wnile in South Jaxota the
value of machinery por worker is §976.00 aml the value of crops mroduced per
worker is §1790,00. ilabama uses approximetely 1 primry homse power per
agrioul taral worker while South Dakota uses 14 horse power. These figures are
émmimlly 1llustrated andshow Virginia's ranking in charts nos. 6 and 7 vhich
are appended to this reports

Vhile Virginia ranks below the Us 3. average for value of wachinery
and total p¥imary horse power per agrioultaral worker, progross is being sade
in the adaption of labor saving furm operstimg equipments The extension
agricultaral mgineers have been conducting demonstrations snd short courses
in pover anl sachinery for famers but limited Minds and personnel have
prevented as much attention to this important piase of agricaltuzsl ong inoering
as 1t jJustifies.

Simce 1918 fourteen tractor demorstrations have been helld by the
extens ion exglmers, with over 3 ,000 farmers attending, These early trmgtor
denomtrations wemw on important factor in yr omoting tractor farming. The
masber of tractors on farms In Viginia has increased from about 760 #n 1918
%o over 10,000 in 1928, Approximately 156 field machinery desomstrstions vere
held at vhich 3820 farmers were instmucted. Righteen gas emgine and tractor
- short courses !ave also been held at which 1293 farmers and agricul taral club
boys received imtractions Farm mohimery smd tmetor instrection is always
popalar with the farm boy.

Tragter short coarses should be extended as rapidly as pessiblo as
this is a valuable means of the farmer learaing the proper care and operation
of his tractore Inadequate lmboratory facilities at the college as well as
personnel has prevented mugh work alomg this linme bat provision is now being
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made to remedy the persommel factor and vhen proper laborstery facilities are
provided, the tr:ctor short courses will be stresseds

In Parmers® Balletin #1848, Us 5. Depurtoent of Agricultare, the
statement iz mde that "pover nd labor together represent on the average about
60% of the total cost of carrylg on the farm business." Vith power and labor
imvolving over ocme.aslf of the total cost of prodmction, the opportuniyy for
the famer to sceuve larger pm fits by reduclng this one siggle item is obvious.
loreover, this 1tom of cost is one st readily lends itself to manipclatiocn,
whereas the items of land, taxes, fertilisers, seed, sales cosis, otc. are
practically fixed by conditions beyond the contyol of the famere Since the
two items of powor and labor are directly subjeot to tho control of the furmer,
ant singe they are factars that engineers are constantly working with, it is
dpparent that vell trained sgricaltursl emgineexs can do much ® improve the
condition of the agricul twal ndus txye

An engineering snslysis of the s0 called "fam problem” loads ome to
believe that a mmjor troable is an economic balance favoring Industry bLeocause
the farmer 1s atteupting to compete against a meshanically powerea and operated
bus iness with an old style hand ope rated farme

One of the significant defects in the prosent use of rechanieal
equivment in agriculture, and one of the defects most difficult to remedy, is
the low load fagtor, or low pereentage of total time that the eguipment is in
u3te Tnis is csused by the extremely seesonal demands for power of many orops,
and alec ¢ tvo or more grops demniing pover at the same time. Alse the
diversity of orops and operatioms demnnding sany types of mschims tends to
keep down the load faotor of the totsle Tho remedy apperemtly lies in
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designing and selecting power and ma: inery units of a size suitable to the M..%

anl of a design that may bo used for several opermations, and its use not confined
to one partieular crop or conditioms This reguires the selection of more
efficiont mchines, less expensive mahines, and the sudbstitation of chesper
powey for the more expensive harsn labore

Although the power and labor 008t are high and susceptitle to reduction
by the substitution of meohaniesal pover and mohines, the mere sholesale change
to tractors, large plows, tw row o ltivators, corn pickers, coubined harvester
threshers, and the 1ike, will not sclve the mroblem of large profits for farmers.
The proper maduines to use for certain conditimes, the methods of thelr use,
simplified practices, mow methals, snl new machines must be determined and
devel opede pmhuuummusun-umrmuum
stadied until teday the proper kind ami amcant of seed and fertiliser can easily
be deternined, This is not true of the mechanical equipment of fered for the

use of the farmer.

FESEARCGH IN PANM POWER AED A CHINERY

Healizing this very important protlem confronting the farmer, the
agricultural emgineering depsrtaent through the Virginia agricultuml experiment
station undertook a research progras In farm power and machinery in September, !’tlt
Until July, 1928, this work was condacted by ono msm on a part time busis, In
spite of limited funds snd persomnel some progress has been mde in this line of
inveatigntions

A farm machinery survey was first condacted and the results indicsted
one fagts The Virginia farmer is under equipped =nd gpegyppovered as compared
_ﬂ‘ the avemge of the United States, snd especially shien compared with those
states showing the largest monetary returns per farm worker. A ponded to this
report will be found a series of graphs presenting Vimginia's statas In an
engineering aBalysis of her agriculture. These charts compare Virginia with the
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United States average, the lovest amd highest renking states, and the nelghboring
states of Horth Taroline and Temnessee.

This prelininayy survey indisated many problems needisg solution, but
tvo gave promise of showing Dmediate results. These prodlems wmw the betiler
adoption of the tractor to Virginia furm omditions, and the effioient harvesting
of soybeans for scede i

antmhrmm;-umuumthmnamﬁ'
nesvier work sush as ploving, discing, eto. On the mjority of Vimianis farms
using tractors the number of work stook has been mduged bat 1ittle. Tis msulte
from the inability of the sverajje traotor to cultivate row crops successfullye
With these faots in view & study of the cultivating tractor was underisken and
is st111 in pwrogress, Oocnsiderabtle inforsetion has been secured and made awnllabdle
to the tmetor mmufuctarers to assist them in developing thelr tractros so that
they may better suit Virginia farm conditionse

The soybean harvesting wethods yractised inm Viminia have been wory
wastefal of seeds In 1926 sprroximtely 15,000nacres were ha rvested producing
a tota]l of 210,000 tushels of seed, dut no less then 90,000 bushel of seed were
lost in this harvest. This repmoents o loss of at least S250,000 to the farmose
3 The comdined harvester-thresher had proven se successful in the middle
Iutﬂn states that 1% was introduced into Vimginia. The cowbine reducged the
average harvesting loss from 26% to 114, whic: 1f 1t had been used in all the
soybenn flelds of Viminia in 1925 would have saved the farmers approximstely
$168,000, Furthermwe, the sctasl hawesting cost has been reduced $1.00 to
#1480 per sere, or more, This means $15,000 to $20,000 additional, or a total of
spproximately £186,000 could have been added to the farm incom of the state in
19256 through efficient soybean harvestiang alonee



hmu-mm;huumum. ther-fore, it
mst be used to barvest as many crops as pessible. To date 1t has been used in
Viminia to harvest vheat, oats, barley, and ¥ye in scdition to 50y beans
Various problems have presented themselves im the handling of these graims and
mmxmmapuwumuumummxm,u
that the corbire may be made a profitadle farm maehine in Viminia. A saving
of approximately $1.60 per acre over the customry harvesting wothods osn be
expested by harvesting with the coshim, and it is the job of the agrieultcsal
engimper to make this saving pessitloe.

Yany other prodlems present themselves, but luek of funds, labomtoxy
smoe, and persomnel prevent their solution. Furm machinery problems fall inte
three gener:l classes: (1) methods and pmotices; (2) emipment; and (3)
mterialse A stady in methods and practices is ome involving the introduction
of now uethods and machines aml the emgineering solution of their use, ss the
presont work with the combines 4in o@ipuent investigation is exemplified by the
culivating trmetor problem vherein the practice is established mad ine reased
efficlency is soaght through the development of better ecuipment. A materlals
problem would be one such as & study of the wearing ¢ualities of wariocus
material in plow shares or disc blades to determine the most ecomomical =aterial
for the partioular part.

!nqrﬁ-lwul engine ar ing problems in farm power and machimry
confronting tie Virginia farmer are many, dut herewith are listed a fow of the
wOre pressing omes which should be studied in the very near futures



Nethods and Fractices:

1. Proper curing snd handling methols for the verious
hay crops grown in the ¢ tates

2+ Jore officient weed ocontrols

S, Reduction of tillage costs by sbstitating other land
stirring Lmplosonts for the common plows

4e¢ Improvement of corn harvesting methods,

Zguipments

ls Improvement of potato digging ésuipment.
2+ Dovelopment 6f spraying equipment operated from a trestor power take offe
3. labor savimg machinery for track erop production.

4. Proper lag emipment for tyegtor vheols on different type of soll.

Jaterials:

ls llotals best suited for wearing surfuges of tillage tools in different
tyves of soile

Length, namber of ply, width, and kind of belt for transmission of powere

fuels and oils best sulled for tragtor opera tione
iaterials best suited for tragtor lugs vhon considering wearing quality,
breakage, and transmission of paver.

S rry

4dppended to thls report 1s = statistical summury of power and
maehinery in agricalture snd & series of graphs prsenting Vircinia®s status
in an engineoring analysis of her mhnlhyc. These charts compave Yimgiaia
with the inited States average, the lowest and highes$ renking states, ami
the neighborimg states of Horth Caroling and hm

Ave antl-friction bearings warrented in farm mchine constiuetim, and where?
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STATISTICAL STUDY OF PONER ARD VACGHINERY IN AGRIWLTIBE
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SUMMARY
r " i . e ’ '
Cegpiiseblinat Commtirirs, G Nlrgams

e problems in agriculture thut domand the assistance of the englncer
are sany and varied and the agricultural agineer can contritute rueh to the
solution of Virginia's agricultwrsl problems. Zome of the most izportant ways
inwhich the engineer can bo Of assis tance ...,‘i';.‘u.. of improved Purm homes
¥ all modern emmveniences sach se mmning water snd bath room flxtures
neating, lighting, veatilation, and other labor saving devices snd life maﬂ
acceseories; design of farm stmotumes of all kinds; drainsge of farm lamis, flood
control, control of soil erosiem, irrigation, land elearing; ruml electrifications
anl lovering cost of produsction %irough the wse of labor saving farwm wmchinerye

e cooperation of the ergineer 1s needed in the solution of yroblems
in every imsortant type of sgriculture in the state such &= the fuit, pealtyy,

um, tm. lives took, um. -u g-ul. runa; mm Conasdiatik

ANy |\ ey ¥ 3 4\ 4 E TIPS S e -

et ‘r ke 8 " Yerrobh Aig° Jr ',"..;- L ‘-I, L P J—r.':r-r"‘;,h
D-ﬁm cc muumn hmhl Wik 24 3 ‘

The department of agricaltural engineering at the Vimginia “olytechnic
Institate is serving asriculture Wwough three major divisions - regident
ins truction, research snd extensione

Bpsident Instruction. - The resident ime truction division of the
department is comserned with tesching service coarses to all students of lﬂl.l.?
nemiling shoryt eourses for farsers and farm women; and training profeasional
sgricul taml engineers through the four yemr course in agrical tural engineering
which laids % the Zschelor of Science degree in agrimltursl exgineeringe (Tures
mem will be tmgloyed in the yesident facully of the departwest for the coming 7



The greatest need d the resident instruction divis ion of the department
18 adequate um;rzfu:; for the efficlent haniling of the various
agrionltaral engimering laboratory coarses sni short cowses for fhrmers and
farm womens

Sxtension “ork ja scxionltural Sagineeringe - Through the extensions
diviesion of the department, ergineering assistance is given to farmers of the
state by means of short courses and msetings, rublicity and propoganda, snd field
projeats and demonstrations. The m jor extension vwro jects of tho depariment are;
farm dralmge, irrigation, land clesring, Sorracing, ”&ﬁ‘ﬁ&“m and
sanitation, raral tlllt!if!&tl‘. farm struo tures ani farmstead plamning, and

oL PRPPCTP - tho extene
s sy 5 m ae  woen emtoe n  sbmion

o

faodl tye' (the grestest preseat need in bettering the extemsion work 1o the S
employment of a full time architectaral dwaftsman t assist with the prejaration ' $
of fam budlding plans, ) ‘*.;

- Hesearch studies in farm }'i;

M_J [V J\.A-M(AL#-{AJ M"‘\“’W
power and muohinery am deing onhnu in the research divieion of the M

& B, At iasiany

There sre smny problems demandirmg solution timt will have an importent bearing on

T c')
N .1‘\;\#?, ﬂ‘wﬁ-t ™

sgrislstare in the state. The grestest present need is for adequate perscnnel to‘;;
Gore. yain cf

hanile the most important problems “T?‘E Hflltlﬂ- m’u-?nu i ot present |
- i im . (4 e fiw(" Divece “7vican ,._.‘
employed by the Zxperimnt Stations There should be &t least mumdtwm
(7 S A L J_.-__._.r___‘- PRSI T R S '-Ir v~ —!’;MWVI £ E

their full time to researchs = . ' | i

LAND HRAINAGR
) &, 725 b L
Of Virginia®s 318,561,112 acres of land in farus, 9,460,492 acrcs ave SR
improved, +ith 225,060 acres provided with drainage and 1, 172,500 in noed of

drainage. There are 1,400,000 acres of unroclaimed swamp snd overflowed landSe



In addition thege thowands of acres of cultivated lends that need drainsge
before arops ¢anm be misod successfally in wet yesrs, In Tidewater Vimginia
at loast 30% of the caltivated land shonld be drained., Nillions of dollars are
108t in wet years by farming this land, Adequate unierdrainsge will save the
farmers these heavy losses and emable them to increase the production per acres
Tile drainsge 1s the best kind of usierdrainege for cultivated land. Properly
installed tile dming will result in an iworessed produstion of st leuss 258
on average wet lands '

Surfage drainage is one of the bigges t agricultural problems in sach
counties as Norfolk, Princess imne, Hansemond, Oreensville, Southampton, etos
At lemat 50% of the fam lands iu certaln counties of Tidewater Viginia
need improved draimge outlets to take care of excess surface water. The
ocons truction of suitable outlet ditches resulre the cooperation of sll the
famers in the commmity. Organized drainmage disiricts ander the state drainmage
law is the bdestway of hndling large dralmave pmblemss Uraimge distriote
should be arganized in those comties vhere drainage is a dig problems In one
e e P o Al i
shotd b UGS present polisy of dralmage extension work should be contlmed
and provision mde for research al ong dnhncc lines. Vore draimmge informstion
in the way of bulletine and olrcalars is neededs

IERIGATION
ﬂmﬂhu&npm&grmnm m}’qﬂ m - iy

d fhor B ety s

all growing erops. Jmuﬂn-l. irrigation for intemsive truck orope can b-uul \

b i

to sdvantage and will insure good crops In dry yearse My furme have ideal
conditions for sarfece irrigation by flooding or thyough farrows. =
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On the Hsstorn Shore indications are that the potato ylelds can be imoreased

mtorially by farrow imrigation. %The rossibilities of orchard irri are
5} W‘A"“"‘ v-tw-"c-'- ‘\.e-ou-(d..a ern nalatid W‘!H'-M h-!-ﬁm. b, e Jhtian M#e"““ﬁ}in{

also very promisings Investigations on the possidilities of irrigation in
Viminia should be eonducted by the Exmriment Station snd the irrigstion work

Mz_,-n..._.!l.:,. X

startod by the Bxtension Jivision cchtinuode

FOIL EROSION
Erosion of the soll by water carries away 20 times s much vlant

food material every year as is -ermenently removed by croys. Over 708 of the
farm land in 25 counties of the stato Is actunlly eroding. If this erdsion
is not chocked the laml in time will be unfit for farming. M,‘T:mam

RGPS LSRR S Iy A § A

of acres ame m.muntarnm m-inuutm This 18 one of

_{L.l[l "M‘—“\vl- alu v&"tt\r\r dotoins ‘: 'é #‘1 vl i e e -‘-{_ o Galy b Ul st de

the mes t sorious wﬁﬁi mcu the state & tu d“;lww cannot

be given to mesns of ciecking the tramomious wastee
. G\J.j«h-w&fﬁ of Lf‘h,(\-‘j

Torracing 1o the mes ¢ effeative mothod of preventing erosion now

¥NOWne mwnmhanhwnwamumuu
-.'.':,._.I o il sl # v b AL 5 Al i "1.’_ ?J‘M: M"&‘,

terracing, !lu ubniu work in uuum uuﬁﬁh-. hih as rapidly as Ay,
possible. Mich time ani money 18 expemied in the s tady of fertilisers, crop
fm wvement , otes but no money is deing spent for unnsnuu in soil

% (79 Ve
T fdangimd 4 T, Fo AU u,.,,f,—- o At

conservallon. Pwulu should be -d.f&m-\, the dxperiment m

AL A A,. (P ‘*\M n’i—“‘*":‘

{
A it

suu-rtrnn .mm

munzu cannot be semared fryom Tarming land cluttered up with
stunps and cﬁ'q‘,&-tmt!ﬂ. It iz nlsc necessary to have flelds clesr of
suoh obstructions and of the rwoper size and shapo for the most effislent use



of power mdhinerye mr—m of stamps is, therefore, an importsnt
sroblem in saceessful fameing. "hile the governwent explosive “pyrotel"

wes awailable thls was the olwapest mssns of stump removals 4 ocobination
of cxplosive and stamy puller is Trobably the cheupest meame of 3tamp removal
uowe Imvestiagation aluu be m-\iuma to doterzine the best ind chespest
moans of stump m

FARYE VATER POWRE DEVELOPRENT

Virginia has wonuserable simll streams that flew tiwoagh the farms of
the state, Thore 1s scarcely & square mile without a yumning streaw or bold
srrings ’oay of these stresms ave possible of development for the ceneration of
electrio porer, yvamping for irrigation and form waler supply. “here it is |
imposaible to ssoure elegtric service from Cemtral Ututioms the furm stream
shouid be put u-maoktuiuvanumuwumumnm__
on the development of their individus]l water powers. This service should de ’
gentinueds ‘

PARM WATER SUPPLY - (v

mqmwviumttnm in Virginia have maning waters
As ranning water 18 the sreatest single comvenlence in the aoume, every fum
home in the state should at least have rumming water in the ki tchens

The protection of the farm weater supply and the roper disposal of
sowage 1s vital in the rrotection of the realth of the fum fanily. Informatieom
on furs sanitatlon sheuld Bo sent 0 every farmer nmmm)-um:n
work in farm water surply should be continusd and enlarped a8 repidly as pﬂolu..
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WIRAL ELEOTRIFIOATION
Appeexinebely SH00 farss as Seostving alectule swrviss Smm Oastsel

Statlons at the present time s conpared to 1500 in 192¢. The use of elestrie

powey on the farm promises wmuch towsrd the redustion of labor costs and fmproved

1iving conditiomnse Oentral Station elecirie service for forus will be possibdle

when sufficient uses zre found for electrielsy on the farm %o jJustify the

service at & price the farwer is willing to pay and the power company is willing

to ncoepts mlmmmmmm been mde toward fogussing attention
‘ on this problems Investizations to finmd new uses of electricity om the farm ]

should be conduoted by the Hiperiment Station and the work al ready started Wy

the Yimiais State Committee on the Nelstion of Fleetrielity to dgricultore should

be continued snd enlarged as repidly as cvossidles

FARYM BUILDINGS B3l 9877 - 1535,

e value of baildings on the farms of the state Wose. 206,156,104 |
in 1925 ss—sowsafed with 1268,080,748 in 1920 gud §157,399,150 1n 1910. Suildings
inoreased in valae over 718,000,000 in the five year peried 1920 to 1925 shile the
value of Imd. 1ive stock, and sachinery decreascd in value ssny miliions. These
figures show Gat Virginis formers s dailding new structures st the rate of
over three and a hal £ million dollars in vilue ver yeare

e department of agricul tursl emgineering maintaine a free bullding
plsn service for the farmers of the state. Ixtensive use 15 deing made of this
plan serviees by farmers. A aoms Merable proportion of the buildimgs constmoted
during the lasi st;’:u years have been from plams fumished by thiz departmente
This plan service is hanmilcapped by laek of persommel. A full time architectaral

drartsman should be employed st once to work up new vlunse



L

Farm baildings ropresent sbhont 381 of the value of sll land, machinery
snd 1ivestook on the farm and, therefore, constitute a large part of production .
¢osts cnd repyesents u eorresondingly lsrge wovlem in ecomomde rrodustim. There
is very defini te meed for comprohemsive research in farm baildinge so that the

farmers will Se emabled to spend thelir somey for new strugtures to the best
sdvantage, Provision should be wade st owe B research work in farm bulldinge.

PARM PORNR AND BACHINERY

Virginia's agrical twre is unier-eqipped. The value of machinery 6a
W i 8 ol sl ot o et S USRI WO NSO
hlﬁW-wﬂtm
w.)umndm:nmrmamuinhm
of corrylng on hhe farm lusiness and as these two itens arm dimotly sudject to
the control of the farmer, it i1s evident that the farmer can Scoure larger profite
by reducing his poser and labor coste. This ean be done by the selegtion of
more effisiont and less expensive mthines anl tho substitution of cheaper pover
for the more expeansive hummn labore

Parmers should de instructed in the use of improved machimes and
shown how production costs oan be lovered by the use of such machines. Tesearch

work in pover and madiinery should be extended to solve the wore pressing problems.

.
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