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THESIS



1. From 80 tc 9R% of the greon waicht of plantc is
water,

2. A lar-3 par cont of tra dry matiar of plants
i3 eompoesd of starch, cellulonsad, S17ar 9iCe, Which are
tne products of water (H 2 0) and carbon-lioxide (C 0 2).

3. Watar k99ns nlants avrant by ka9seping tns cells
turgid.

4, The svapourztion of watar from the plant ke=zvs
tre plant e2°1, and tris protects t e dalicate proto-
plasnts Cron tro drpjurions haat of tha e,

b Water :2r3s availavble the materials nsecessary
Tor tre piant :rowth, carrisas them throucrh the root
hairs into th2 plant, tran from cell to c¢sell, lsaving
a 1its1l9 1 nnl a4 1ittle thare, until it finally
avgporstee and 19aves tre matsrial bvshind. Water 18
t~a rreat toantportation n2eant of tre plant economy.
Exvorirents g3 shown that the evaporation of from
300 to LIT 1ts. of watar is nacoscaery to ths growth

of one pounl of dry natter,

rrom the tovegoing it will be 85 that watear 1is
2 vary important facto® in the growth of plants, ani that
tre successful prodnction of ¢rope densnds largady
npon the supvly of water, AgFcicultural chamists rave

about the vroportions uf potiush, nhosphorove ani nitro-

gan neacesgsary to th2 ¢rowth of certain crops, but thay
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say vary little avout tha watsr supnly, thus forgetting
thrat whers abuniance of watsr is supplisd the other
elenents will largsly look aftar themselves, Even the
pina barrens of Northarn Michigun wi.l produce large
crops when atundantly watared.

Very few sections of our eountry have a sufficient
supply of water to produce the maximm crop that the
1and is ecapable of produeing, Experiments in differ-
ant parts of our country hsve proven this to te a fact,
In Wisconsin, during the season of 18908, a ssason when
there was a large rainfsll evenly distripbuted, irrigated
lands yisldsd a large increase over thosa that depend-
ed on the natursl rainfalle And in Flerida, where they
heve & rainfall of about €0 inchss, it has besn found
profitavle to irrigata.

How shell we furnish tre plant with all ths water
necessary for its maximum growth? Twn methods have hasn
used,- the first is the conserving of the natural
rainfall by thorough tillage. This nsthod has proven
vary successful, but it is difficult to conserve suf-
fieiont moisture when you have not sufficient to start
withy €0 that for this reason 8 second method is
being combined with tle first- that is watsr arplied
artificially to the moil,

The history of irrigation is nsarly as axtensive
as 13 tha history of man, It was irripation that nade
tha valley of the Nile tre gfranary of ths worlde Bahylon,

Ninsvah and Assyria ware sach in tumn shls to rule the
world becauss the waters of the Tigris and tho Euphrates







had "e2n skillfully dirsctsed to water treir otherwise
barren plains. Tho “pnaniard was at the height of his
glory =t the time wrson the learnad Moors were patisntly
guiding stesams ova® the hills of Spain., But it is not
until the last half of the presant progressivae century
th=t irrigation in comnon with every branch of imiuetry
makas its great advansive strides The English enginssr
on his errand of mercy invades famine strickon India there
to teach tris revivad art, and wnere e F0o29 fauins and
starvation vatum not ageins Egypt, tnrough the recon-
struction of tns works of tre arnciert Pharoahs, again
hopes to 's ons of tre world's marks of trade, In the
great West of our own Amsrj.'ca racing mountsin torrents
ars choined to work the will of man on tre fertile
plains bhelow, while hrers and thevre progressive arricul-
turiste arse foreing ths passing winds to fres them from
thair slavery to the fickle rain clowis, But as yst

the great majority of farmers know but litile about the
proper control of their watsr supply. An intslligent
fermer m°y know how to proparly combins a balanced
ration, he may kasp tha hast of regictered stock, he may
produ-oa a sanitary dairy product, but mention the sub-
joct of irrigation to him and he looks st you with a
blank stere, To him theve is a mystery about it,- it

is skin to magic- a subjsct with which only the learned
and wealthy may play. If he condecends to reply to
anything so manifastly absurd it is with trs curt state-
msnt that "It won't pay.® He may spend £40,00 par acra

on super phosphates in omder to donrls his cerop, bubt doss






not realize that on2-fourth that zmount axnandad on
irrigation may produecs the °ama rasiult with esrtainty.
Is irrigation practical, and will it pay? There
are 3,600,000 acres of irrigated land in Aumerice,
irrigated at an avaraga first ~net par acre of $8,00,
which has placed an aided valuation of $26,00 paT acra,
The averscs ysarly c2ost is $1.00, which brings an aver=
arad raturn of $12.00. It will ba ss=n by these figures
that irrigation pays, but thess statistics are for
larse systome, 2ni the expense of instsalling a small
sysbem is necessarily proportionally large. Howevaer,
the aided profit from b2ing nearer the markets, and
tms saving transportation charges, will probably make
the net profit as 1large or larsar than thosa Fiven, Ex-
poriments at the Wisconsin Experiment Station hava shown
that aven whers an expsnsive system, unaconomically
run, has h2en installed. it may ba maie to pay largs

raturns evsry season.

1. Irrigation pays in that it furnishes increased
crops nearly every y2av.

2. In that it acts as an insurance, fiving romunsor-
ative erops in seasons when thers would be non2 at alle

3, In that the watar may ba applisd at thoss times
when the crop needs it most.

4. In that it 1no$ only inereasss the quantity, but
also the quality. This is espacially noticeable in
fruits, For instanes, a peach orcherd watered just vbefore

riponing will not only double its yiseld but the fr”






will "9 €0 iner2ssad in =iz9 as to larsely frade =<
*ctoice," wrich €311 Tor from two to thrs: tiine as nech
a8 #2, whih tre fruit would hava Y.a:n vitnout water,
Theros arve faw "nubhins® on irvigatad corn, ani watar
nron2rly 2ppliad to potntoes vill not only inerease tnha
yield bt will daereass tha 1wvirar of sn2ll and 1iv-
rerulerly chaped potastoes. ilnny inctancss wisrht ba cited.

5. I% pav3 in that it ksevus th2 plants strons and
healtiy, «7»i2 to 737ist dissacsas and inceectss It is the
wark and stuated plent to=t <iucecumbs to their attaci s,

J. 1% 0avs in that 31l water, espacially 1lav e and
rivar watars, cont=1in aburacishla amnounts of nitrogail
204 othan fartilizing moterials, and trese olements added
to tre 1and n tr=2t 21 avas at L2ast as valua“lse
78 thy>s? purehesad in the form of cormoreial fsrtilizers.
In fact, most waiess contain thore sisnmente in 2bhout
ths e9719 proportion as tire soil watsr tsien up by the
roots of plants, and mnany iry gatad Lawvis racaive no
fortilizare other than thoss in tho vatar, yat
producae enormous crops from year Lo yvauar.

On tim or2 vand, "ichigan has a vast acreags of far-
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tite fiolds, each y22ar suffa3ring no?eﬂf?om tha3 drougth;
on tro other hand, are 10,079 in.and 1lakes, maay rivers,
innueranls small streams, 2nd sprincs, and munlinited
supply of wate»® not far baneath ths surfade. Aalso abvuin-
dance of crsap fu2l, a naarly ~onstent wind, and a marvket
for 811 tl=t c2n b9 raisade It ie= with the expectation

e

0 tha Targar will soon €92 tha Talation hatwsen the

Ca

ct

Ig!



Prlosodns a0l preorIrly eonting tham thet I otel o T2 oy
thod s van Iericntion Svgtam Tor fisld #7,* I% 1¢ not
vitn any ido2 tihet ny work vill te of amy valdo to
Tiold #7 trot T t279 np tris vovk, ¥t it ie vith th
heliof tht iveigation wiil b3 onag of tia naxt rraat
stane in tha new a2vriculture, anl T wish to so n—3vnare
Mysalf trat vion tr=t naw arpimidtural er4 dswns T may
h9 at tra threshold to 2id in ucharing it ine
Fisld =7 prasants no difticult rroblems, snd vill

r2quiTe aront e cams emount of work s t1.8 avars s
Mieliyan fields Ib 18 an irrcesuleriy steipad Tiald of
agvant2on ecres, lving just sounth of th2 river and

east of tio Collere lane, 1t is 1,520 £2:t slone th
~onth <ila, 600 feot on tre aast, and R47 a3t on th3 wast
cidie, T"3 fi9ld i3 highest =2long t'» 951th side, and
slop2e to tre nortn and east, t:3 highast point teing =
Lot Ltiw ecenter of the couth side, which is 30,6 feat
ahovae tra watapr in the rivor, The fisld cont:rins a IToaw
<1412 ynollg, and two emall f1dlisse Tha <2il 13 a heay
s2na loam, wndi=rlaid by a quiecksaund, =2 thnt 1t vill

no>t te racst to nttemnt mich loavelins, Juiring Crom the
sxperionece of otnars, it is firmrad that four ivvigations
of three inches 2ach vill h9 211 th=t ths fisld will
eoquirs,  Tids viiil r2en 135,130 cunie fast at an irrica-
tion, ow 1,2E4,854 gallons., Thers avs two avaliable
sources oi water,- tha rivar =long the north side, and

a voll to te 41 at th3a highast pointe The depth of the
woll 1 astimsted at 30 T2at,

Tha Tollowing <onress of powrr hava sugg2stol tham-




seiveas: PuwiraLe cal, oes2ie omtor, stesm oangine,
eaanling ancinag -4 vivd powsre Tre firet rlance at
toa rivar viil chow trat 9 ram wHull ha 11esless bHae2150
of lack of falle Tha 118a o7 alectricty as powar

nay #1so Lo disiticsad, fam to etart vith a ¢ood notor
eHets a8 mieh #8 a stean 9nving 20 9¢1al 1DTSA powar,
A1l Crobe Soun B0G 40 B0 mnwea THT on2eation.  Stean
pIvrIr, a theaskig engins of 14 HePe may 3 purcrasad
for £1,200,00. A eantrifugal pumo that vill dsliver
730 gallone par pinuts 0ot 9 heicrt of 31 Tast, and
aTvaw 21lgwin~ for los<es, as frietion in pive requirs,
11 1.P, will 295t 5233420, Five niulraz P21 o7 Tive
inel rine (179 si?s nacessary for thrie ~izzd paap) will
cnst 530700 Thie pipa wi_1 H3 :noyh to maach fron
tha 7ivar to the highast point o” ¢ty fisld, from which
point sn enclosad flums, with a spnea 3 hy 12 inches,
will run tre l1aneth of tha ©i3ld on the soutn side.
“his fawe would eost $20C.7%. It wold aleo ©ha n3eos-
eary to havs a small purp house, 30y at a cost of £08.09,
a1l 2lso to aid £925.97 To» tna axpaInse of laying vine,
Sueh a eystam would cost $1,953.20, aai vould give tha
field oneicriystion thmse inchas dazp in thras and one-
thim dave, ot a cost of £15.680 for fuel aud the lavor
of two man, 2» at an oxvance of ahout $.90 peT 2c™s
Tor ond irrication, or £3.€0 par acrs paT SEASCLe

o7t tte egpence of tris system arcuce arsinst it, bat
vy mat manarhar that &re sdcition of T507,N0 to t1is
first cogt wonuld mavs it capshie ~C (rricating 109 acres

inetoaad of 17 =2cran. T3 30112 727 s1vh a system cold

)



B2 oasod To eatiiny 21409, cciating feed, thrveshtineg, oo,
Aod ETOT L aclacly (e ?9d b1y eost o drciiat ion,

o2 if &t 2m~ine vwory 1e3l or 1) ot nurTnose the
int3229t on, Aul waur 911 82392 Hf plant, wouid adl

abiut %1202 =0 sers to tha eouct of ivseation, an
AYLYiitasy % voilt ot ha rrtarned vy omiinawy Tiald
e?ops, attouh it 2:ad vagatyabias vould givs Large
ratrns on tris 2wyt af noray, ‘ﬂénoni a1l angeinas

can i@ prebhasal for ahout 930,09, aud they vwould fo
vary well for tra ordinary farmer, tit not at =n Acvicul-
tairal Sollo3a,

Jasoling ansina: A gasolins engirdy ratadl at 18 W, F.
mev P2 unreragad for $377.77. Sach an angineg would Leovabe
iy not give mcre tien 12 1.Pe, TO™ fa<snlinz anein2s do
n 't cone up to treir voting, Th8 svgtam wolld ve tne samsg
as for stenn eLgi;é, =0l 313 eoct Af $ha cvstem wonld te
, 2CE, N7, N1 oparating 9xpsonses are less, owever,

TOoT O onglll? Tagnieets no meinaer, snud the Tusl coste
it 1 ¢aat ver He Py 137 houre fThus 1t veoudd coust p=ex

pova, o™ ona irrigation, $,45, or $1.80 ver s3nucon. 13

try at3am svstem, bhaine anout (8,70 1or s=ason, All

that P=s h2an said srout the general utility of ti2 ~tean
anging is true of tte gesnline engire, vith t 3 axesv-
tion trat t+e 1att>r ie not so well ad=ptod for transS-

rortation,

vind powser: Crecisl vind mills hava hoen
produced in tre lo2st 3w ysars tivit 2ra asverislly adanted



for irrigations OFf course with this system a large
reservoir is necessary, and the water mist not be too

far below the surface. Whare thers is plsnty of

wind this is tre least exyend ve of sil systems. Many
farmers in the west are now using wind power, ons of whom,
Mr. 3. J. Koch, of Isrchey, Nebraska, states that he is
irrigating 15 acres of orchard, alfalfa and potatoes

with ons 1€ foot mill, an 8 inech pump, and a 40 foot
well, e hes a resorvoir of one-half acres The total
cost was $225,00,

In our esse, to he sure to always have plenty of
water, it is thoght bsst to have two separate walls,
ons at each side of the resemoir, and a puww and wind
1nill at each well, Two wsalls may ba dug 30 Tast dasp,
and two 14 foot aermotors, 40 foot towsrs, with spacial
irrigation punps can be erécted and put in Tunning or-
der for $400,00, A squars Teservoir covering one acre,
and capable of holding 7 fest of vmter,_ can be dug, woll
puddled with elsy and made to hold water for $2300s00e
And the lume with a short piéca of 8 inch pips will cost
$200,00, Thus this system can be put in operation Tor
$800.00, which is twice what it would cost if there
was a clay subsoil, and if it were possible to have a
ditch instead of a flums across the fislde The ressr-
voir has bseen made Boﬂ larger than necessary bscause
of the grsat locs from sespage on <u:ch a porous soil;
and for the same reason two 14 foot mills have ba2n used
instead of one 18 foot mill,

Racause of the lay &f the ground the wells and ths



raszrair Wyl nz2eescsrily n2ed to ha just ovar tha
fanee in Tisld #9, Th3a cley would rave to b3d haulsd somn
Aistance, and 2 trat vaacon £160,00 was sllcwad in the
astimate Tor clay. To coament tie vesasrvoir wonld cost
over #1,000,00, vhich mavas trnat inrracticable, Tha

only rinning exunonsd of tris plant woida Ta tre serviess
of one nsn wihile tre water was mirning, ovr for two

4ayvs eéach irvication:; o7 avout Hel4 v ivrisation veme
aama . or #,F8 var g93%0n, The intsrast and wear and tear

would te £4,70 DP3T acra.

Zomnarisn 2f thae a¥nance of the different cycstense

Interest,waar Opsr- Oont nam
“irst eand tear,on ative acre
cost, first cost exyenszs per vear,
PAT ACT8, PRl aclo,.

Steam- - - - - $1,053.00  £11.50  $3.80 $16.10
Gasoling- - = = 1,368,907 8400 1.80 9.39
Widi- - - - = = 832,00 4470 «F8 5,98

It will this wa s9an thet wind power is by far the
myre economical o tas thre=2, edr=ting Hhit little over
ralf the cost of fasolins, nnd ons-third tne cost
of stoam, Therafors wsra2 I to pat the svstem in overa-
tion wind would Yo tha power that I would chios9.
However, in a laryar sv<etam tha cost of stesm and faso-
1ine plants wold be largely rodiuceds

The Tasarvoir: The reseivoiyr would he mads by
sereping off the surface £oil srad piling it up so as to
enclose an area 2C3 fo2t on a sidis, with an emhankmant
10 o2t hirhe T3 dirt will s2ttle so thet the embank-

ment wiil Cins1"y ha Hit 8 £92¢ highs H=2ul in clsy an’



cover the bottom vith a layer, ™11 this, turn in water
and wot, then turn in horses snd pwidle until the
Teservoir 18 neariy water tighte Grass sead should be
£0¥Nn on the emhankmsnt, and booms streteched acrocss to
prevent wave action. The ressrvoir must nsver be allow-
ed to stand empty, for the clay will dry and
crack, thas nscessitating re-puddlings

Tre flume: The flums chould he made of two inch
hemlock planks, 1 foot wide, nailed together, tarred
on tn3 inside and painted on the ot sides, It highest
point, of course, should bs at the reservoir, andi from
that point i1t should gradually slope to the east and west.
At no place should it touch the ground, but it muet
rest on horses or blocks. Three inch holes csn be
maie at numerous places along the side, 'to te cloced
vith sm2ll sliding gates, The rveason for using a flume
instead of @ five inch pipe is tinat it can be put in for
ona-fifth the cost of the pipe. A cheapsr flums could
be made from inch boards, but it wotld not he so dnrable,

and would be 1iksly to warp.



Running of the watar:

Rarc2ng of tho lay of $hin Tiald and the
gteopnees of tho grade =2t sovue voints, the watsr will heve to
1 vm thronegh jreamilarly enrved Purrows.  o°1ch Diceovs are
reprocental on trs ylat ny ead linss, ana tisy may ha novis
ny aetarting ot the lowsr eond of tha Lavvow, and plovin: toywam™
tro Tigrer end, tias thooovine the fo0il to trae down-Titl <ide.
Tho92 rarr2«ntad on trha man sra intsilxl Lo Ha suzzastivs
it e Lo gvn {geqry,  Gte watar may b run thoeouich the Tiir-
row for a Jdistanea, tien dsmnad vith a shoval-riinft
A1rt and ean=22l to ovorflow 3nd vin haetwssn tiha rows
of eo™n, votstoss, ete., MLil thzy Yooow voeaived suffiecient,
"ren the furrow may ve srsin 43 .u3d farthsr dova, anl tie
on3ration Tap21tal, A nNum» 2f fyrrowe may 2 running
wate» at the sa:9 time. Aftsr an irriration tha fiald muast
v aaitivatad, - this will 2150 ?3-fi1l the furrows,

The rad {igves on tre plat indiecsete tra hisioht »7 Lo

-~

A1S72nt nortione Hf tha fisld,
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