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l~EW LAi~D UHD:~R IHRIGATIO!~. 

Irrigation is tne foundation of truly scientific 

Agriculture . ? Tilling the soil by dependence upon the rain-
• 

fall is by comparison like the old stage coach to tho modern 

means of travel. } The perfect conditions for scientific a.gri-
• 

culture wo,:tlJ te presented. by a place where it never rained, 

but where a system o~ irrigation :urnished a cever failing 

weter supply, which could be adjuste~ to tne varying needs of 

di.:ferent plants .? It is difficult for those who have oeen in 
• 

the habit of thinking of irrigation n:s merely a substi tnte for 

rain; to grasp the truth that precisely the contrarJr is the 

case . :tain is the poor de p0 1 '1ence of those who cannot obtain 

the advantage of irrigation.? 

The supretne advantage of irrigation consists, - not 

more in the fact thc.t it ac->B,lres rno lsture regardless of the 

vveatht:r, tnan in the fact tha.t it makes it possiol.e to a .:!ply, 

that moisture just \Vhen e.n,i just \Vhere it :..s nee r.:leti. 

sta1ce, on some clo~dless aay the alfal~a ~ield Jo cks thirsty, 

and cr:;s fer wo.ter through the unr:listakaiJle language of its 

leaves . In the A tlnntic states it ~)robably would not rain, 

at the exact moment, suc11 is tl1e preversit~ of nat11re, and. if 

it did the rain falling upon the j~st and the unj tlst, would 

satisfy the every need or ~he alfalfa pl~nt, while on the other 

hand the tiny cells of the sn.ga.r beet, the purpooe o::· which is 

the _production of saccarouse, gTe made to grow woody and pithy; 

• 
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thQs the farmer holds in hand the power to plv.ce water where 

it ib n,jeded and guide nature to its 11tmost . 

In cho<"'sing a fa.rm whic,l is to be irrigated , one 

should be guided to some extent by the climatic conditions anrl 

the crops w~ich can be pr ofitably ~rown , ~reference being given 

to a local i t y having c ool summers coupl ed wi t h sho r t winters 

of frost and snow. • 

I n choosing land which is to be i!"rigated , one should 

make a carefum exami nation e.s to the character ~1nd. depth of 

the soil , its behav ior when irr igated , the slope anil evennefs 

o! the sur _ace , tlle presence of injurious salts , an~ the faciJ.i -
• 

ties for drainage . One of t he best indtca.tions of the charac-

t er of the soi l • 
J.S the native vegetation which grows upon it . 

When sage- brash is found on a tract . it is reabonably certain 

that the soil is fertile , easily tilled and well drained . On 

the other .J.and , grease-rvood or sal t - gre.ss is a.n indtcation for 

a heavy soil , which is nC)t aasily cultivated , anrt which cont.llir.s 

more or less of the inju:riouG salts, usu.ally grouped under t.ne 

common name of al:r.ali . 

Soll is mv.tle Ul") of , .. a.ry fine pt:l rticles of irree11ar 

sh[l}AS . It is formeti by the breaking down o_ rocks o...: differ-

en-v comJ?OS~tions, which are disintegratea by tne ~eather , 

ground up and distributed by physical action an1 floo1s, and 

mixed with the products of successive ages oi:' ve§:'eta.ble growt 1. 

As the soil pe.rticlefl cannot J.ie togetr10r so as to 

.form a solid mass , - there iB a. ·laree amo1111t of intervening 

space , wnich in an average soil equals neerly half its volume . 

The smaller the particles the greater the pore space . Thus, 

cJ..e.y soil contains 65 ~ po.r:·e s11ace , while a sandy soil contt·t ins 



1 et&ing l"ke 25, nd all others varying betwAen these ex--
tremes . 

Soils of inter1nediate fineness lend themselves most 

rea1ily to the practice of irrigation. Fxcessive heevy clay 

iR generally to be avoided., because of t o ~"the slow d.iffttsion 

of vater, by both capilarity and percolation , ana ~, ~ the 

r1anger from puddling a::ter a.:.1 irrigation. On the other hand, 

very li._ht t)and shoulrl be avoided beca1se of its leaching, and 

the lo&s of water and plant f~od by percolation or evaporation. 

Organic matter in tho form of humus, has a t;:..reater 

ca. aci t.,T ro-· olsture than hus tl t: miner&..l portion of ..tv he S"il. 

Jo de~inite statement cAn be made as to the water hold"ng cap-

'lei ty oi' .dumus, as the moist 1re content of suc 1
:. mater· al vt:J.ries 

~fi'tih the rtuge of 1octt,.l. 

Orc.anic matter e.:fects tho mo· st 1re capacit~ t"1rough 

i t.;z inf1·1ence on 80i 1 structJre. In a clay, by tl1e addition 

of hunl&, a granul?..tion i.b 4 rOd.JcetJ., which increaset; the mois-

ture cu~acity. And, its addition to sand. has a sizntlar, trou h 

sma: 1 e r e f .... · e c t • 

~herefcre, as the deman~ :or )roduce of ~i[her value 

• 1ncreases, the r aintainance of the moisture sun,ly of the soil 
~- .. 

by irrigation nust be extenrled. To ettain the b0Rt results 

unrler irrige.ti on, the vieter capacity of a soil mnst be :increased, 

t1at is, the loses by ~ercolation and eva9orat:on 4c11St be taken 

into consi~eratio , Also the da1g0r oZ th~ rise o: alkali ·s 

increased by th~ ap1lication of too much wat ~. ConRe .uently, 

these rleficiencies may be regulate0 t,y ap)lying· tL.e proper amo Jnt 

of orP-anic matter and.. culti\ation. 
'-

Easily irrigvted soil will abPorb sl:_icient water ·n 
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24 hours after an irri~ation to become moist to a ~epth of two 

or three feet. Some Boi l s are so irnpArvlo~s t11at it is imposs -

ible to wet mo1·e than a few inches below the sur~ace, whilA 

others are so porous that the Wbter soon percola.tes through 

beyond the reach o.~· the roots . 

Soil moist ,.re is subject to movement in three ways ,-
• 

- u- gravitational, - b- Carill ary , and - c - Thermal . 

Gravi tationnl moverient is the Tesul t of the gravity 

pull u~on tho ~ oil water . The slower the downward movement of 
• 

\iater , the longer the water will be in the root zone of a crop, 

e.ni therefore the g-reeter use will the plant be able to make 

of tbat particuLar supply of moisture . It w~s said above, 

that gravi tati anal water was that part of the soil Yleter w1.~.ich 

is free to move under the inflaence o.f gr~vity . Such movercent 

constitutes percolation • 
. 

The rate of perdolation consists o: two con1itions; 

- a - the texture of the soi.1, - b- and stru.cture of the soil . 

The rate of mover.1ent depends u:pon the diameter oi the inr1ividla1 

soil particles , that is the la1:·eer the pore space, the more 

=reely will the water descend . 

Un1er fiel1 conditions the Dercolation through tl1o soil 
..... --

is facilitated by the presence of numero1s crac~s. root passages, 

and insect burrows, because oi their relotivel.y laree diameter. 

Th8 coil is filler3 with a gree.t r1a.nti.t;l of ai-r . The 

entrance o: irrigation ue.ter into the d.r:- soil \IVhe:ce · ~~8 ..... .> ;lied. 

in sheets over the nurface is hindered by the pres'.nce oL~ tne 

air in th8 jJOl''OS in the BOi 1. '1' he r e fore , i ... : "'che s oi..l • 
l.B in a 

verv loose condition to th0 de)th of 10 or 12 incnes t1e w~tcr v .... 

_ercolate rapidly, an1 a }drgcr ,... ~ "'\oo"t .. ·- ... • .. .11 ,, . d . t 
K;..J. v \ J ::r_ .!.. 1 n l s ·.-,av into ... 



bo so if the s11r~ace soil W9~€ not uniformly fine. 

Ca.1)illary wEter it the water occurring in tho soil in 

a thin film oversprea~in; the particles , an[ t. ickenod in a 

waiste - l ike fo r m a t their point o: contact . In a soil cap-

) illnry satu.raterl witl1 vnJ.ter t1:.ere i B no r.r1ove'":1ent , f . + '"' or u (.._e pull 
I 

a t any one point is llalanced by the pull from every other point, 

wl1icr1 is dJ.e to th0 surf~ce c~trvattro of the film nn~ to the 

density of tl1e liquid . Capillary movemen~ o~ ~ater is of groat 

conse<J.nenco to gr owint: ~;lants , a.;;;l it effects thu.t form of soil 

\1ator u;on which cr1inary crops are directly dependAnt . 

T r" n ,.l. n -:, 
..... .1. '"'" .... .1. t ... soil thore will l>e n~oro su.rfo.ce expoLed~ 

whicl1 will gi ve more points of contact between the ~E~rticlos, 

conse~·1e~tly tl1o greater tl1e capi.llary nower the ourer tlte mo~re-..... 

soil in the 

sheet- like film , ConL'(' ,.., 11<':)"-4-l .,., t'"'- l1· o~¥emn·1t "'" .,; ·:: 'i t..:; l.i v _ " I,j.c; • , . v , ~ ..j J. is tleterr.1inerl b~ tJ 

tl:e si ~:e of the intii vidl.lal particles ai:.r~ by the amount of ~)OTC 
~ 

:Joacc involved . ... :'herefore , th.e dry fino textured so~l TiilJ. 

retain moi nture as vspor more G f 1 ecti vely "tl.H"in does a coarse 

t exturorl soil . J'.ceording to ca.pilari t~r it i.s ncceno:.ry tr:at 

the scil be of intorffie1iate .... • 0 +1.- .L • llnOneBS _ OT v1~e ~rUCClC8 ..... 

gation . 

farmer G j.ould 1 iker:i~ie keep in mJn1. tno 

) nature of the 
.., R"rounr;. 

~-
slopG oi:' ten 

to t~entv foot to the mile . .- Such l~nd costs little ~o ptt 

1.. n ... c ,....,lr -e 
1.1 •.:l l (:;). l' ... J.. or the S.l.Jreao.in[. o:' wu tc:r over it, 

insurAs goo1 ~rnincge . Cn the otner extreme one findG land 

full o.f 3u..:'falo c:n0. Hog wallows . The no a1terns.ttne hoie: hts 

cn1 hollows ar·e difficalt to red~1ce to an eve~ graae . '• . ..... ga:..n, 
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-f_l_e la11r. ~.ay be c _11: .. ~ _) b"'~"J ... rav. l ~ ' t tJJ.e-re'o-.- .1. nnrea('l~ Y' .f- ~e ln"to"'r 
V _,.._ •"- v ~ - - -· t.i V "-1 .J... .l.l (. V • L 0.. v 

~nd cost of putt in[ :.;cter up0n it , or it mn~r have too much or 

too little nlope . If land which is nat u r ally umooth on the 

Gurface and of the ri£ht slope costs a9proxinatoly six dollars 

pe r acre to put into sha._pe for irr igation , ho9-wa1J.o~J.'s !1lay cost 

from t·wo to fourteen t:mes us much. Thus it is evident that 

the ccst o1 preparing the sur face is an important c onsideration 

in the first cost o.t' the land, besides, hog- wallow land is 

inferior in quality, being fre quently changed with injurious 

salts. 

It is er.sential for the permanently productive irri-

gated farm to have a good drainage, as it is i mpossible to 

supply crops with sufficient water, without applying so much 

that some will seep into the sub-soil. Unlecs t his is able 

to flow away the level of t.he ground water Yii11 be bronFht ne&.r 

the surface , vlhore :. t ·t,ri ll cause a..: accumulation o:Z alkali r: nd 

\~ill drown out the ci·o os . 
~ 

not a coed natural dra: n-

age it 8b.O 1lt1 be su~~ lieli urti£'icially before many cro)S have 

boen ra:sed . 

'rhe 7latei:' rignt for irrigation is n.sually about one 

t .. .:_ r a. t n e v ul u e o .... · t he 1 an 'l . -~'ater ri[l ts QSilally sell below 

their v~lue to the 

titles . :n many CCl.Gos the water ri ~_ht hn.s nover been defined 

or el1~atlL .. he1. , tnera.=o-:e an exa1r1ination shculrl. be matie hefore 

pure has inc t3uch ri.::-ht n . 

Uo.ter for a larn: 1.n1st be obtai ned from thn une.r ~.)ropr iat-

er1 Hu.te rs cf a natn.ral stream, frc:m n. cP.nal c'"'rn~and .. vLJ.ich • .~.cH:: 

water to ce 1 , or from one o_ thJ C OYern .. orl~ i rrir ....... ti on _ ro j ect~ • 

... __ ,,t, ont: of tLe best r~e'tno,ls is a co - operative or mut:1.al flr.:tter 

• 
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cornpo.ny, in vvhich thr:: OWilfH'S of the land. ·:.;o be irrigatecl become 

~lte O\lnerH of the stock in the wate r cotnpany . In di ve r ting 

wo.t e r fro~ a stream , t ~~ ~+ate er1~·1" ne·r J. .l. v ....:> v -.,1 ; ;:.. - ... : - sl:oulrl be consulted , 

he l~as charge of the nprropriation , ~na diversion of water 

vhich flows in nny Gtream . 

~ ... H, ffi('~B t c o~Lmon courco of the water supply for the nuw 

oe:t. t l E: r :3 .in .f:l.~orn one o~ the G-overnment irrigc.tion _projec t s , 

Gnder thin system the water in f~rnisned to tho lan~ through 

a ~7ater use r s e..~sociation , in which al l of the lt:nvl O\vners 

witl1in the project become share- holaez·s in the nsscciation . 

right untler the Government varies :frorn 

equal annue .. l 

installments, o.nrl .L·a.il\lre to make o.ny t\70 payrr.er.tB ·~,rhen d te 

ma~r forfeit the right . ~7he:a the pa:mdnts .for the \Vater .for ti1t2 

Hlaj or )Ort i on o.:: the land und.er any project have been made , t:Je 
. 

operation ana 1nanagement of tho irri gati on system pa:3ses tc th~ 

owners of tho lc.ncl 5...rrigaterl , to be maintained and ooerated ... 

at thei r e::.pense . ·. Thn cost will then be a pro- rate r.hs.re of 

the actual operating expenses . 

Whatever the source of supply, a network of ditches 

to carry the Y'lat er over the .L'arffi iR necesstt.ry . 'ihe capacity 

of the di~ ches depend upon the manne r o~ 1elivsring the water 

) 
~nti the metnod used in applying . It nloo depends upon the 

s i ze o~ the ~arm , .... h ..... - 0 ~ +l v e nav~re - v1G soil, 

But , , .for tne avcra.ge farm t e ac c ord:l.ngly 

small , c a r rying f r om 40 to 70 miner ' s i nches, or two cubic feet 

per seco:'ld . • 

In the const ruction of 1itchos the farm ~epends large:y 

upon the implomnnt;3 uGetl in makinr· the excavations , bu.t the 
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met11of1 u.ued. is o run D plow two to t ..... ree t.~. e& al J!l~ t.1.e 

coureo o~ the ditch , an1 then shovel the loose dirt out, 

fort in &.n emban1anont on each si1e • 

.o · 1 J.J.g. " 

::_- · c.;ure one re.!.1rese 1ts tl.le cross-section of a di. tch 

ma~e with a 14'' plow, which was cleaned out ~·t11 a shovel . 

rJ:11iS \vill carr"" .... rom ~hirt~7 to sixty m'incr ' S inches of 'v78.ter. 

rn a _arm the erade of tne ditch should not exceed 

that of the land. Cn roll~nG land, r·here t~ere arc steep 

slopes, a s~i table gratJ.e ·can usually be .... oun1 by ru:nni g thet~ 

across t11e slope rat1...er t an directly down them. 

Farm IJ.i tches should be located in the right place at 

t.11e start . It ic s. mistake i.:' t .ey are built for the lover 

rt of tue .:ar·n first, ancl then later on, w en there • 1.s a 

desire to irri ate tL.t: remainrler, ~ t woul o:1 be nece.._ sary to bu "1 rl 

• 

other d.itcnes for the higher land . l7atcr shoulrl first be con-

yeyed to tho highest point, s.n1 from t .. er distributed to the 

various sub- diviBions. In laying out the permanent ditches 

effort rhouli be ffiaie to locate thf1m along fence borders, as 

the;,· obstru.ct the passage of implements antl teams in the fiel1. 

It often happens that a :arm is m~re or less cu~ up by ravines 

or deep depressions . In case the supply ditch ®1St cross this, 

the best method wne~e possible is to builds Jev~e , this may 

co.une troubl;) for thP. first two seasons, because it is subject 

to leaks and washouts , but it is ~he cheanest . 
4 
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~he banks of supply ditches should be graiied and 

smoothed, every season, so that the wee1s will not grow, as 

the we01 seed is widely distribute1 by irri~ation streams. 

In laying out the sup~0ly d.i tches an engineer's J evel 

) ' 
and rod nre t11e most convenient instruments to be used. 

~ headg·ate to control the flow fro1n the main canal 

or lateral to th~ private ditch is nee1ed . The canal corrlora-

tion for their own interests demand that the gate shall be 

water-t :ght w .... en clobed, an~l large enot1gh to ad:m· t the neces-

sary .:'low o_· \v~ter, a· .. d so made tnat it cannot be raised above 

a certain height . The head- gate is placed at the ei~e of 

tne canal and either a wooden box or nine convevs the water - - ... 

unrler tne embankrt1ent of the canal. b convenient type of 

11ea.d- gate iS uhOWll in fi UT6 2. 

• 

F' • f') .... 1 .:....,. lotorc.J 
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.:rr~gation - ter i~ measured ~1hen it ib 1elivered t 

tne _ur.lr . A very COl'"'Y't'l"'n device · s the ,.,, . 
~, e1.r, {fliCh COllo. Sto 

of a box or flmne 1~ feet long an~ over 5 feet wi1e .. 8 _eet 

frotn the uppor end a ~eir board • 1S • L. d f t~ ,. ,::] lliSer ve 0 L1e ..... Or., a •_L 

1 · nenbi ons >:.>hown in i'ip·ure 3 . 

3 X4 

• 1.4+ .... - -- - --1-

• • • • 

• 

• 

--- ---
I • 

-- ------·--- - ---- -

Wier at A B 

f:g . 3 . ~lan of ~eir ·ox. 

T .e ~epth of water flowing thDOULh is meao~rea by 

a ~uage, placed u1)out .four feet abo~·e tht-; -:e · r boc..rd . ';he 

zero of thil~ guage is on a level with the bottom of t11e ~otch • 

• , i_:' the depth of the '"lare if? six inches, the :'lovv tnro· 

the 24" ~·eir sr .. own il~ r·.:, lre 3 ..voulri be 95 .:'liner's inches . 

Land. .~.or irr· at i.on should. be ·'"'reJY rerl a~ter t .e 

i din o: a au tlY ditch, becau,e it vi~l be _oun1 better to 

r de tlle lanii · n conformity to :~er1 1anont di tc es Llref a_ .. T con­

tructed, taan to locate un~ tXCOV te d:tches to suit land 

• 
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that han beeL graded an1 lovelo~ . 

Settlers 1o not appreciate the importance oZ prepar-

ing the surlace o~ fields so that they may be cheaply an1 eas-

ily watered . Cro_pn are good or b~.t.d accort3ingly as they have 
• 

) 
received the proper amount o= water at the req.uired ..... " v:.!r.e' anCi 

then if the gou.na is left rough or unevQn the woter cannot be 

evenly applied. Consequently, a rn1uction in tr1e yield :s the 

result . Again, lan1 that is properly leveled the first year 

will diminish a great deal of time and pro~its will be greater, 

and the cost for operation will be materially lessened . 

Land that can be reclaimed lly cultivation an~ irri-

gation is usuelly more or less covered with native vegetation 

of one sort or ano·ther . In Idaho sage- brush iB the native -
vegetation. The bent and most Batis.f'actory cJ.earing· is where 

as much as possible of the root is removed with th~ brtlsh, and 
• 

th~n the brush must be well cleared up and burned. ~hore the 
• 

brush is o: the smaller for~ it can be raadily plowed un1er . 

Such _plov.ring Sh')uld be deep anti the course rGateria1 removctl , 

but thiD in not a good met .... od, ar: the smaller brush is turne1 

unaer and covered over . Tt remuins in tho llottorn of the furrow, 

anrl hol'ls the plowe1 soil e..part :t'rmn tho sub- soi 1, v~·hich prH-

vents a close capillary connection that shoul.d exist, ar1~ tt 

is not a ~ise plan to plow before grading. 

-qailing • 
J.S the prevuilin? !nethod that is in use to re -

move the brush . It is first rai.letl t)y drag[ ing un eigrlty ;olil.r:tl 

rail, 18 feet long, acrous and back over the same strip in . 

o_pposite directions by hitchinr a team of horses to both ends .. 

In tlliA method all of tne brush is not ..... 0orn up, bpt the remainder 

• 
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iG easily crubbed.by hana with a mattock . ~he loose brush 

• , C.." 
.... Q then t_rathereil into win(lrows or piles by a common hay- ral~e 

and burned . 

The cost of removing an~ burning a growth of brush as 

d. . d , . b t ~h 3 '\(' esc r2oe aoove 1S a ou ~~ . L . per acre . 

:rhc amount of gratJ..ing that lr1nrl may· neetl for tho B.ppli-

catio11 of water ve.ries with tho lay of the ~and . In sorr.e field 

the surface and slope are so even that very little levelling 

is required , but where knolls occur that must be sorapetJ. orf 

end ~el>ressions ~illed. In such cases cG this a rreat tJ..eal 

of \·:ork wo:1ld be re<luired . A ver:1 gcod implement f0r this 

work 

tha.~ 

• 
l C\ .. : 

• lS 

the Tongue Scrar>er. ~o more levelling should be done 

as the humus accumulatod in the soil • lS not 

very deep , but if ther is a deep S<)il heavy rratJ.inl~ may be done. 

Gra1Lng shoul d be done so thorouehly that ~1en the WGter is turn-

ed on it 1nay be evenly distributed on the land . The main ldea 

in levelling then is to so Zas:1ion the lv.nd that the water may 

b·- iii st ri butetJ. evenly. 

When the field has been leveled and. grv.(led, the method 

of applying the water must be detcr~ine0 . These may di..:'fer 

widely becauce of the diversity in soil and sub-soil, and in 

the nature of the water sup ly , tne size of the farm, and the 

envirnrJ.3nt of thA irrigat or . 

The methorls of applying the water are :- The flooding 

metnod , t he check me t hod, the border met hod, an1 the furrow 

met hoo . There are still other methods, but these nre the methods 

mostly used in Idaho where the lay a:: tho land. wi 11 permit . 

Flooding the surface of the land from tl1e ~ield lateral 
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is the prevu ·1 ing methorl used in the mountain states. The 

method • 
~s ~uite well adapted to this mode of applying water. 

It can be used on quite steo_g sJ.opes ana various other ways 

!its in with the requirements of the irrigator on t11e more 

elevated la.nris. It is essential tl1at the levelling, grading, 

and smoothing the surface b(:of such a degree that the v"'-later 

will readily flow over it . To distribute the water over the 

field small tJ.i tclles must be loc8ted and. constructed along the 

best routes. These .:'orm a net-work of li t"tle di tC11eR, \Vhich 

cuts the ~i:ld into small strips, the spaco between the ditches 

varying according to the lay of tho J.an1 , smoothness of sur-
• 

_ace, an1 the volume of wt ... ter that cBn be obtainetJ.. This 

metho~. can be used where tl1e slope is teo ~reat for oth~r 

metJ..Lods, as a field that has a rirm roil anti a fall of f'ro:r:, 

15 to S5 ~eet may be flooded succoss~ully . Its cheapnens is 

another ... ·oature , t..s ordinary raw land cun be ~>repererl at an 

e .:.Jel~So .... b t }!,() 1'"\f"\ 
o~ a 011 ~~ . ~~: ,er acre . 

liffii terl thiG r.~etuor'i is o: an advantage, ns · t is ada. ted -co 

t ..... e use 0 (> t' ~ la... , ' ra+ c. r .L • .> ... ! - ..L 'if. 1.1 -=· In ap:lyinE tho water by 

.... . ... ~ t 
~.~ 1 o rr. 0 v • .~. o ·..t n · r e is no uet ralet as tho irrig&tor ~nut use 

his own judgement as to where the laterals anti checkB ruunt be 

Cn land ttat is nearly level, uh~r·e :t i8 1t __ ic.lt 

tc bfread the vl'ater over the Gntire s 1rface the chP-ck methoti 

~his condi::-ts o.:..' tJ.~vidin"" the fi~ld ~nto cneckb, 

or cor:partmo.nto, each ho."'v""illf a fa-Lrly lev~l .t..'loor BJ?ace sur-

ro11~~ed by a low flat lev~e a-n.d. a bordurinr ..... 

Cllech& e, ·~ 11urle ill one .... .1- ~ o_ ~\iO wayf, &n~ are l~nown 
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• 

o ,, recta ., 'I .... c.r ....... r: ..t. 

r r) er are .,rt rC.it;' ... t l 

- -... 

.~.. ''Cor.t() r" . ("\ f t 

tho bc~tntl rie~ o_ t ... :~ latt r c n -

forti t 0 t . . :r:at 1 .. al ul 0 1C Of the 1~ nd . ... rt1 _e . ct • yorubJ c 

con1 · t·on. -•>.10.._ e , ...,o:l u.nt1 an t1ven are a 1.: 

fi.i't e J. feet to "Lh) ile , abunlantly su1)pli 

rrhiB net J.00. 1 .a-, be U£0 11 or. J.eo.v .. ;- .... oil \wh ro · t · ... necesa ... ry to 
"' 

hol1. t no v ater in or(ler v 

...;ired. ae_:th . The c ... ief a1vantuge o~ tLiS et o1 ' o t ... tone 

. · n c· n irr i 0 te ..Lr ~ seven to ~;fteen acres ill t8n nours • 

" 1 0 .J- 0 C · ,n.:.. ~ r,D 1 r· .1 • '-' J V \A Vv <....._(;;I. 
.f.. • C" ce vl ... l ~ 

. oil id removed. , il- · c in n1y cc de~ decreaoeo tl1~ ~:eli , and 

"v 1e 1etnod is nr t 
~~~ 

o rotation of oro s . 

.2he 1J o J , .r;( t:3 .: a 1ivis "on o: tht1 ii .1d ~nto 

• 
lont... ne.rrovv stri_ s or ln. flo by lo, .:1a ~ levees, v~1 · cl (. 1!1 1 

·~at r to a sintle stri ... l . .... ..... G eri oi' ach stri ·s c'rof · Y .., .. 

for to th0 contc· r of t1e natAral surf~ce . ..:he v.·uter for 

uc ~·t rip is toJcen fron the head ditch ext8n1in.._ nero. n the 

Canvas dams or c eck g tos ar~ Jsed 

to l~ol~ tho water UJ in the hoad ~itch in or~er to c use the 

1ater to flow int o tne borders . T~ i r3 • e t hot1 · 

to t1e irrieation o: al_al fa, enn canoe loen to advanta e ....., 

('11 ·unalo \ :1ich rlel i. ver water to th ~.tsere in lar e otr a1L s, 

t 1 . A allest head ttlat can be ~ed ('UCC'ess_ulJ..y .:..' seldom lees 

t .. 1an frv t 'lO 'to .. chree cubi c feet er ~econd . .. 
r"' ... ted t o 1.:. £ h t open ~ ) o · 1. ~ , . t , . , t,_ ~ 

1.ll 0 Hl-..t.C.il nO vlfl ver 1 ay )ercoJ:.ate 
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T:n tLLu reoara.tion of the b ;ds tho lan0. · s [ irBt - .... 

1 ... " ..... eve.Lea., ~1en t4K plowud and harrowe1 , after which the border& 

ere marked off an1 thrown ur - r plowing two to four furrows 

with a neavy plow . The cost of )reparing lan1 in this way 

a.n1 seo1ing v~J~fl from acre , iiepen1ing 

) of course u~on the roughness of the StJrface . This methorl 

enables one an to irrigo.te a 1 rge area ,hith a m· n· l.~ f 

a lar~e strea~ of water ·s availabl, . ..... 

.c:>• 4 llg. . Bor1er gate 1sc1 in C~lifornia • 

Forage cro.9s are conn"'lon1 y irritated. b:r one o ... the ot .. , · 

t.1ods ~rev~otdly described rather t~an b~ t ~e ~urro\ syster , 

as t1.io i,~ the ., sual met ~od o_ irr.;.£ .ting gurrlen ... f r;.ti rah'"irrls , 

but it is fract · ced to some oxteat in the fnake ~ · ver ~ulle~· 

• 0 +1 I d l lrl 1>0Uv ... ern [ 10 . In this section the soil is a ~ine clay 

I 
loam , \ hich runs to _et ;r, p 1drlles \,J:~en v~et , e11rl be; "'..re: • J.n 

crac _s wh ..... (lrY . T .£-hn °1 .. · ' .+.b ~ 1-.. • 1 .J..n . t: - oocn.ne o_ v .Le • 1r .......... ce O- ~ ucu .'Ol s 
) 

t,1t: top layor .; s puddled. , which becor .• es very hart! \when "the 

mo "sture is evaporated . Such a )roce n ~s this · njures t Le 

CTOJ? . The object of t.e furroH syDtem in t .. is ca8e ·.:; to heo ) -
r:uch O.L the .. ltr_ ce .· drv & ,ous "b1e . - C onsetlle tly , • ne 

' st r~a.1 · _ c r _ i .lv t e d to r u..r.. · n t h , o ott on. o f :arrow 

} 
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r · .~t nee , :u 1.· 1 +h .l ..., n...... tj v s r: C! renain~ Qry . 

'or ~he irrig tlon of moGt o~ the cro,s [rown · n thi~ 

country the !feed di tcheo uru lai.iJ Ollt aero __.p t .u .:'l Jlrif 

ntJarJ~- )arailel ~~. ~>osaible on a erade of ~rom two 

a 1ti f·rom ti.ree hu.nrl r. er) to five l1unr1rod feet n art . -
re . atie in tu.e direction of tne ~ree.teLt sl OfH7 at ri ~ ht "nole .... 

to th f ~d d "tch i~ _ossible , utarting at the en~s . 

ch c ·B ins~r~ ed in th. a. · tch at t1e end f each all o"' twelve 

ir clle . . -:· ch chec~ box : s rovi ded with a re tOV able _las,. ... ... 

bonr:l , W11ich vth .... 1 in 1Jl<.!ce b c"..r t _e \ t :r to the r.e t c .. eck 

ubo .... e, ond at t e s me ti. .e ')erm· ts the s .~.rfe.ctJ wuter to flo 1 -
over :k.a its too to ... beloH . 

inG rt ed. in the lo 1or b .. :tn- ab nut three inches bel O\v the we. t~r 

lev 1 _nr 1ed by tho fl• sh bourd ~~hen in place . 

·n or~er t~1~t they may all b~ on tl1e sa 

.... 

' 

.... ..... 

....... , .... 

.... 

.... 
.... .... 

.... 
' 

• 

l 
• 'el . 

- . 
1e fl ~\ 

I 

..p • 5 . l.g . . Cncck box for _'urrou irr · 1 .. G ion~ 

• 
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u! ... 0 e:king of "tLo furrowB a nar:_ r 

• 

• 
1 t• • .> 

u~~e l , on th~ unrler ride of ~u1:. ch arc bolted three or _ c 1r 

ruL.nerf occordj ng to the dimensioun o_' the platform . '~he 

r 
I 

front und of each runner i.L s .. 1avoet~tlert. and s11od ;\·i th steel . 
~ ... 

(·vving to the di...:'ference in Soil the il8.r£e ... "S should be COn-

structed to stit , as in soils w:~orc the :ut er )ercole.te s -
ree1:1y they ne~ed not be closer tl!an eig teon inches apart . 

l:~1e ..'urrow:o should be about three inc11es 

v~id.e ut the top . 

• 

From rectjnt ~nvestif ati ons it ht ... 8 neon uho\/n the: the 
• 

quanti t:r of wute.r e. _plant uses forr.HJ bJ.t s ~ mo.ll p:: rt of that 

\"lhich is diverted fr )r.l f.streams for irri,so.tion . 

lo2t by absorbti.on cLd seepage in ~he can&l s~ctcre. I asses s.lr-r:-

occur in the 'ii tc"l-)~s r·hi.ch £upply the form, !:nrl a large part 

• 1 \.."' _t;;> waisted i~ irriguti~t the crop . The sett-

... . 

..Ler lC chiefly conce!·ned in lesben~n~ the wuiste of ~~ter in ..... 

h 1.' • 
.lJ. ~ BUJ~ly ditch on the ~&rm . 

a 6 reat extent by a clay .t>uddle or by using crudP. oil. 

Insu!~icient ~ro.?aration o_ tl1e surface iH one of the 

HlOSt C01tUTIOD SO"".ll"'CeS 0.1.' lOSS Q_~ water. An uneven surface causes 

a wa~s~A o~ w~ter , extra labor in ap)lyin~ the water , anQ a 

smal ... 1/1 • ~ld . ... 
. 

~7ater flows into the low places wr.ich receive 

too I:iuch ··.ate.l.· ar1d r.1o.:1 become water- J.oggerl , &.nrl msy a.lso cause 

Lnjurious ~a.lt£ to occur, while the nigher !)laces are le.:t wita-

out WE~ter and tne croo tJ.1eroon is ';.Vvc.r ~eti . .... C or~sequent · y, the 

sur~ace o~ the field shoul1 be so ev~nly ~raded that tl1e water 

Vvill flow in a tbi.n sheet over the o.r:ti re s.~rface, anrl the ex­

cess water should be caught up by the lower lateralE. or w~iste 

d.:tchos . 

• 
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~ t..ter is o ... ten turnAii on a fielrl anrl IJOTIJi ttoti to r lll .. 
'N. t out ntt ;, -"\ t • 0ll '')r , j (.. TI.T,nner t'!l l• S .._>raCtl• Ce -1 110 lQtTr ~ u ..... e1... 1. _ 1 .. • • ',.L v u 

p~uce~ receive t oo much. anti the hi~h place~ little or none, · 

and a large part flows olf the field to injure t llr roads and 

c.vl j o .i.. ni iLf ... , arms . 

Too shallow and frequent irri[atlon. i~ another source 
~·l~~ all d~ep'r ~ oted pl~nts, 

'-..... ,.. 

in purtic~ler, the groun1 should be so prepe:red that the water 

will rea1.ily percolate to u considerable depth beneath the 

surface, ~nd enough \7ater sho"J.l1 be apnl ted to ~:1oisten the 

sub- soil . 

The amount of water to a"!:>ply in one i.rri[;utton , tho 

length of th,1 i~1terv t:;.l betVTeon irrigations, and the amount of 

the water used in any one season depends on the sotl , crop, an1 

climatic condition . 

~he rr:.ain purpose of irrigat:.on iB to .. .'urniE:h the re-

quired amount of moisture to the soil upon which the crop is 

f rovvn . Too little as well as too much moisture injures plar:t 

growth . The lavish 11se of water is the direct cause o~ many 

serious irrigation dif~iculties . In fact , it is better to 

have a scarsity of water in some cases, for as long as a far-

mer hr..s an abundant supply o:: water he invari.ably yields to 

the te~ptation to use it freely . 
• 

It is not an easy matter 

to ~ind out how much is best fo r each zin1 of soil and each 

kind of crop, but the best meth~d is to make inquiries and 

tuke observations from his own field and apply the water as 

the irrigator thinks best to secure the desired results . 

Excessive irrigation leaches the soil, fills it with 

• 
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\·.·uter to the exclusion of air , a.nd it interferes with the 

activities of the micro- organisms upon which the crop plant 

depends for their food supply. Good tillage produces the • 

opposite result . A wet soil remains cold, while a well 

tilled soil warms np quickly e.ntl favors plant growth . The 

proper percentage of moisture in tlld soil has been determined 
r~~~., 

to be about one pound of free water to te~\ pdunds of soil • 
..... ~ 

• 

This percentage may be determined by obtaining a soil auger 

and a balance scale to weigh the soil. The sample should be 

ta~ren from tae roots of the plant at various depths. The 

samples should.. phen be placed in an air tight jar to prevent 

the evaporation of moisture . An even number of ounces is 

taken . Assume fifty ounces to be tbe weight before 0rying. 

'Tihe sample is then spread out in a thin sheet and allowed to 

dry for a day. It it ~ueighs only .::arty ounceu when weighed 

again. this will indicate that there is one ounce of free 

flater for every ten ounces of soil . If the sample weighed 

about thirty five ounce~ it would indicate that there was not 

enough moisture for rapid plant growth , in which case, water 

should be anolied . - ... 

The above rule will indicate whenher there is suffic-

ient moisture in the soil in caso the one concerned is not able 

to determine it 1rom observing the cror. In t~is case if there 

• 
1 '' ~.) not sufficient Nnter t~1e plcnt will begin to wilt ~·P1rt dr:r 

up, uhi, e on tne other r.~.and if there ..:_s too much Heter the 

brP.utnir:g porcn o.: the pl~.nt wi 11 b~como sut,1rc.tef1 with the 

v1ater , causin[:. the 1.')la.r~t to take on a. :re1lowi&h eolor; but t\is 

CD.11not be always r1.epen1ed U,POD, US the temperature, tiiSt~a.ues, 
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artd lack of air ic the soil MeJ cauoe th~ same effect . 

The propor amount o:f:' water to apJ?lY in any one irri-

gation cannnt be stated d.e.:initely, especially upon new l&nd, 
• 

but the uS11al method which ~rovails in tl1e so11thern part of 

Idaho under the free fJooding, method is to divert the water 

from the lateral at- its hip-hest point an1. allow the water to 

spread out over as much surface as 

f:com three to seven acres . 1~y the 

no t1Gi blG.~· .. which i G usaall·u· 
- :l,.... '~ if 

~. 

t:_me tl\~ .. wnter tElS reache1. 

the furtherest point of tho plot that is being irrigated it 

is considered that eJlough v:ater has been aprl i ed. to wet the 

soil to a ~epth of twelve innl1os, ~rovi1ed the heai 

fro1n fifty to ei~hty miner ' s inches . The aJ?Plication of f0ur 

inches o: water in deuth over the surface of a field is su£:tc--· 
ient to moisten the soil to a depth of three feet . In the 

process of the distribution downwa.rd there is .a large amount 

waisted , but the greatest loss is from the sur~ace into the air . 

~~ater should not be anpliod in access , as in i;ime tl1e soil will 

be satt1ratod with water , in which case the injurious salts w~ll 

be disolved, and tl1e evaporation of the water from tho ground 

bri ngs the salt s up to or near the surface . Unless na.tura1 

draina.ge ic ~.resent or artificial ones are cz·eated, the land 

from thie excessive irrigntion V'iill become too •.vet or too elka-

line f'or the growth ol crops. Some o~ c1r best soil:~ hav~ 

nerfect natural drainage . They are underlai~ with strata of 

material which gives free passage to the surpl110 water. rn the 

other 11un~ , oth0r ~oils are juHt as rich iil natttral fertility, 

whi.c.h arc un}"_)ro'1u.cti ve, because ,lnrl~r orrl i nary circ1unst€:.nceB 

t 11ey contain too muc:1 vn'vter . .,., ... 0 
J..\ ma.tter how this sur11lus wv.ter -
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occ rs , it rrust be r tO\ ed before tn.e soil ill be in proper 

condition ~or plant growth . Drainaee eit~er natural or arti -

fie~ al, only reg lE:.teo the .. :uanti ty o.l -~ ter in the soil by 
• 

providing means by which the s~rplus may pass o ... f, anii in no 

/ 
case removes the moist~re required for plant ~rn~th, becatse 

s 1ch moisture i c r<;tainerl by the particles o~ soil . Conse<iuent-

ly, in the selection o~ a location the 

in mind the drainage of the soil . 

Joo~ ~reparation of the land :or planting • lS very • m-

portent . :ihe soil should have e mulch of' lease soil about two 

incnes 0eA-n --er the Sllrface , end should be 'l_Ui.te fi· I /o low 
~ 

this mul !( rirme r soil will be insured . By ploWiilb in the 

fall the surface K can be ~orked up into a bet~er seed bed in 

tne spring . rhis cultivation nhould be done as soon as poss-
• 

i b le, a.o it ~:i11 conserve tnc moisture . .. 1.fter t ·1n 1oa.v.., :rt ... .., z -

ing is over the se·~din~ ma:,r be donG . There Suou1 d be su_·_icient 

t17 Lsturc in-ch, soil to bring the crop UIJ a.cl k0er it t,rowing 

unt·l it • 
J.S 

• 
SlX )r feven inches high, ~hen the water Inay be 

tJ!l)lie1. i..:' ll:t) 11erl . -.n the other hand v.rith 8~r:nv llowin,_ it i_, 

tJ..iflic .. tlt to ...,~et a _ir 1 seed bed , and. os~ecia·l;- one t 1at ~vill 

ret ll n t h c . o i e t u. r e we 11 en o "J. c-· h _ o r 1; e p t · e s Lt 1 v s . T n e u o i 1 

will be l oose enl dry qu:ckly . 

to irrit:; .~.te befo:r:: seeding 1 n~ eHs tn .r has be on an abunrlarce o., 

ruinfall . 

~eedi~g for most tresses tny be ~one at any time dur · n 

the cro;i~· so< s on, anless t er i.s ~ nger fro heavJ :rJezi.n . 

... 'hin i~) eSJ)clCiLlly trae n:._· alfalfa . ..,or )est raoul ts tho seotl-

ing s~ould be as early in the as the soi' .!i 11 J. e r ~it , 
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" ., · f .. upon t ', locatl· on f!~ to aJ -t:1· t:~,,,e an~ t)f) ')..;llO.lnc 0 c lrbe .... u ' ~.... .. vV.. '..l .... . 

climatic contlitions , althon~h ali. ht frost wi11 flo .L.~.o • ser1. OUfi 

0.ar aee . ~hu amount oi seed ased if done ~ith a dri,l should 

be about eleven to twelve 1 oun·ls to th; h.c.r.e of first clnss 

( If Lewe:d broadcast : ~ ftee r1 to tw.;rlt:·t ,9o'funds may be re-

. ., u1rea. . .... Undr1r t.L~t, met~1ods o: i.rrigation it 'ifl l)et'ter to have 
• 

a t r1i ck rat h-: r than a thin stand. . ~he ttSEl ~""'"..,.... 

4. 
bet t or net. ~ o d , as the seeds v r e covered , ~\~"'!fl e~ch seea is ~tven -
e..n etlual cnance \li tt ever;/ otuer seed for germi.nation . ,.n 

seedinr raw l~ntl it is best n~t to use a nurse crop . !~ sewed 

alond it will become well esto.bli n 1 .d and mvkc a fair :iiold tl.Le 

first year , while the second year ' s yi~ld will be greater t1.an 

if a nurse crop were llSed . On the other hand , if seetl is sewe.J 

with a nurse crop a spiniiling growth is protlucetJ.. t.1e :·i.rst year, 

and the root s7stem and crown are not stro--- 3nou~h to bring 
I . 

returns the second year . 
~ 

If seedi~g is dol · A . _;e SU1ffier or 

early autum no treatment will be necessary unless a grovvth of 

twelve inches is prodcued before colcl weather sots in. If t lis 

does occur t l1e plant should be clipped back so tl1at they will 

grow into winter witn about eigl1~ inches or £rowth, as in tl,.is 

condition they will be able to withstan~ the winter and will be 

in shape to renew t.1eir growth tnu followinc srring . 

' \ 
'l'he .:'lrst irrigation of tl:e yoJ.ng plant should be with~ 

• 

held &s long as 11ossible aniJ. no water a_:? )lioti tlntil t11ere if' 

real need of moisturv, ao early irri~ution and an abundant sunn:y 

of moist~re wiJl t0nd tow~rl shallow r~o~inv . ._ 

As to the ~ro~uency and arrount of water rer.tirJ~ :or 

an:l onH irrigE tion, the clir..ate anrl soil condi. tlbon must d.oter-
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nine tl1e pro.p0r treatment . "l:rri£\ ... tion in t.L8 ~:houlrl 

1ot begin ~n~ll wc.r~., '-'eath r haL arrivati , ani! t ~en 1 ot JD'"'vil 

the moistd.re coLdi t :on of t ... e soil r) .uirP.s it . Tnjury may 

b t~ d. one if t1:.n iC ather is ver"'l co lil. 

~ 11 1 amount o ~ . · t "' r t o be a. 1.:. E '1 s h oul1 b e ~ u 'i g e 0.. by 

the knoul,IJ.ge o.:· the cro) , o.s some· re ... lLire ore Vv lter t an 

«·l~ .. 
The rlGe )Or the Boil the n.oro e~n6tn i. cal the w{ ter l'la~ 

,,. .. #. 

others . 

be userl 
' 

and ~ho 1 eSf' filJC,.iU.f:}llt t!H; irrig~ tion . ·ro defini to 

idea can be givc!l rs to tho anot1nt of wflter "'lio a_, ly "in an:: one 

irri~atton , bat !or 1ost crops an averabe of abo1t six inches 

i:a rle_;>th , or half an acre - ... 'rot .!."'er acre may be appl i.e" a;(- any 

one irri utlon . 
• 

I11 l-eal i tieu llr .... t e r • 
1 ~· cneap an1 pl~nti_ul it 

ma:r rr.ake li ttJ e diffcrencb c.s regards tL.e ar.nual cost of tnc 
. 

vtater \l .. lethcr the farmer uses si.x lnche& or tw:;lve · ncHes . T~J..e 

effect of tr.e .... roper uue o_ ·Juter at eac1 irribation, hoVIev r , 

w · 11 A o on b e a J.J art::: 1 t , l·n ..... .yi .. ~lr, 0.1.0 t e cro"' n.:l t"' fer • • • ,I. .1. -, • I I .:.... 1..1 I J .._ tJ -... 

tillty of th~ LO~l . It L,1oultl ""ue Ulliior._,tocrt from the r.t .rt 

tr1at irri8 ,~uion woter ct..nnot te:ko th~ >lace o ..... · cult·v· tion . .... . 
., ] b "' k .,l . .1.n.- .a or an'l S:..1.J o .. -cc 1lusbr.ndman are neederl even more in 

V.l. Uri 1} t t. •• : L i ll ~. .Ll'"J.lu..i. r} r l i flU t 6 • 3n 

the Wt..ver a. ... '1. or] curof~lly u ... .Lcn nvodcrl . 

Irrl£ t ion i:.~ reC:)t_,ll. ·.cri r. s un ae;ric·11 t,l.ral art o~ ve.c:~ 

Its aPsoc ~at· on . · tl' t 1 ~ irlea of fleb .:rv rec1 auJat · .Ll 

has olind.ed tJ.lC ... lilblic mind. "to ~ts '\U,.,. _·or r0t.ior.s ' wL ~ r ... : tn..: 

nee~ o~ reclanction loes not exist . T • t• _ rr1. <.... on ...... 
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of im )rovement -

\~l.Len tho eoil neuds it . ~"a tor is tho .o~·t ir!1l)Ortu:ht foor) of 

... 11a.uts , not alone be.caJue it untern i.n sue 1 volume in tneir . 

tir·sues , l.>u.t bec~ .. lso witi ... it in atle"'.Luate ar.louni the J)lt;. ... 1"~ cGt.n-

not use ot1.er food in fHlffi ci(jlit l ... llan"t · "ty . tJ o one .1u.e st i ons 
• 

tl1o Havinb and storin~ of I·lanuros . ~ne ~arne ir truo of soil 

T n ere p pj'"i ul tl be a simi 1 n. r 
~ ~ 

~.clin~ in reg~rd to i rri~,[:.t ion . -
~~' ..-, 

• 

Irrigation iG not a roco·true to insure tho oafety of 

a crop. It he.s bc:cn demonntra.tetl be:,rond (2uesti0n b:y- .. ·ractical 

exper ience that erc~tn and prod~ction cen b~ ~roperly :urnished 

by irrigation even v;hen the nat -..Ir.ul moisture seems ample . In 

this res~ect it lenns itself ae a factor in intensive culture • 
• 

Another error gr ows out of t he large scale upon which 

i rrigation is generally known to be carried on, involving can-

als and ditches too expensive fo r individual undertakings . This 

however is not the case, as it lends itself to the smal ler indi -

vidual as well as the large co-operations. 

Consequently, in selecting new land to be put under 

irrigation the settler should take into consideration the whole 

Situation Q.,J t,) location, :;.S to tl!e \lu.ter SUCply, the l&;i .. oi' tr .. e 

la1~ti, and its reluire1nents for - Hutvr·--• 
,., 
l. J.~e character of t~1e 

.I.!..H to the grofits to be obtain(jd 11nder irrig· tion, t .. e 

one conct:rn~a sLoJ.ld. t(.J::e i .. 1to cons:.dcrat ion t.:.o feo'linc vt.lue 

cro l , <~~ it ·reate L t nr o .. .' ~ t B ... 

ccn be obta;ncti :l.S-.J..al1y by .feedin~ i"t to f~ rr.1 a.ilitnals . ~· .. en 

sol~ in ~l1e stack t1e net 



• 

• 

' 

1 . . -1 
~.n:. cs . 

--

• 

1 

statement Yvaich followu. Borne idea uay be 

r,btair~e1 us to to the grovlcr under okil . .'ul 

t:.ce . 

Annu&.l coLt of w&tcr J:r acre -
Clc .. ar.:.ng Dll'l T0J.'C.i.rin. farr!l '1itc!:"J.08 
. \.1l!lUetl taxes 
Cost 
Cobt 

o:::.· 8l·Plyi:~r_ vvc.-.ter (t ~r~Lnr; c:ason 
o; I~vrkctin£ an~ harvesting 7 tons 

" t 1 r h 'u -.. ..... 0 n ~... Tl • u t.J .' ...., l. IJ 

Lnnual a~~~eci~ti0n o: hay tGols , irri-
[ation Gtract li'eG , otc . ~rc":~~of 

• -~ TT r r~ ....., "~I , -]· Q~\t~ • L' t -. ".,..f' . 
., .. .... .&.... ··-· '-' "' - -..l J.., '- •· -- • ..,., • 

. 
.!-V\1rage ;y-ieJrl of 7 ·con~3 at v8 . ~~..J • h1r ton 

. c.....,-. .. ... ... .. ~ 

·1 c··, • 1,.. 

• 5C . (..('\ 
1 . 5(' 

11 . 55 

2 . CC --
·~17 . 15 

(~ or::' c· rv , 

• 

'i . .. , '"' ___...._ ---

,. 
i~ 39 . 85 
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