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The IRRIGATION OF BEARING ORCEARDS
in
JACKSON COUNTY, OREGON.

The scil, moisture and climatic conditicns of %the
Southwestern part of Qregon are of such a nature as
to make the Country excellently adapted for the pro-
duction of many kinds of fruit., The soils vary great-
ly in characterigtics, being spotted with areas of
widely differing kindg, ranging in *exture from a
loose granitic formation to a very heavy adobe, With
these differences in composition, =nd *he varying
depths of soil in places, their waterholding capacity
is quite variahle.

Although good crens of fruit are produced without
irrigation, the arplica*ion of water is not %o be en-
couraged only where it is absolutely necessary in or-
der %c mature a crobv. (Cenerally it is not practiced,
ut on some soils and during dry seascns the use of
artificial water is indispensatle. Cnly a snall
nunber of growers are using water at present, and it
is deubtful if the mumber is increasing. On acccunt
cf the clese prexinity of trees in the rows, slopve of
land, depth of scil, lack of propec cultivation, or
failure *to retain *he winter rains, irrigaticn is
quite fregquently needed,

The methods used in this Velley for handling the

o

water are, for the rost narh, defective, A larce
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percentage of the water is lost from fthe canals by
evaporation and leakage, which, by improved systeums
and better constructed ditches, can he greatly dimin-
i shed. The better rethods of aprlving water %o the
scil are “eing enployed and the irrigators are learn-
ing to use water in a more judicicus manner, Then
an excess is aprlied, and in places where water ac-
cumvlates, scne syster of drainage shculd be instalil-
ed %to prevent water-logging of the scil,

For the purpose of detemining *the number of ap-
plications, freguency of application, and amount cf
waker tc vse fer *he hegt results in crchard irriga-
ticen, the experiments yere carried cub fthat gave t
results enumerated in *this narer,

The arall, percentire of Orchards of Jacksen

County, Yeth larre and «all, that ave of Ycoring 2ge

37¢ lecated ab rander in almost all ravts ¢f *the coun-

5y, Alfthcugh *he land is grite sreotted nearly every
ind of soil in *he Valley is growing Drchards *that

arc rroducing arrles. The adaptarility of *ris kind
ef fruit %o *he scil =°nd clima*ic conditiecng is zuch
that Orcharls are growing with little apparent differ-
ence from 1300 ¢ 2CCC Teet in 4l titule, They are
also lecca*ed cn land which gleves a* nmany angles and
in alrcgb every lirectien, and all are within ccnven-
ient hauling distance from the several staticns aleng
the line o $ributaries of “he railrond which hisects

Aoy

“he rrincipsl frvit grewing dd stricts,
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The industry of arrle growing in *his ccuntry
7ith *he First settlers whe found fruit ftrees to do
well, The older Crchards, scveral ¢f wrich cever
frer *hree *tc fifteen acres, ave gbill vigorcus and
productive a* 1€ %c 30 vears ¢f age. Those that have
Leen given proper care are in *heir prime, while others
bear evidencoes of neglect and careless hreatuent,

A1l *he Crchards that are six years of age, and
abeve, are regarded as bearing Orchards., This class
constituted about 337 of the trees in the Valley in
1eC7,

The universal error of setting trees too cleose
together is emphasgized in alr.ost all the older plant
ings., The trees, which, at from 10 to 30 years of ace
should be in the vrime of condition are becoming badly
weakened, and their growth and prcductivity sericusly
thwarted because they were not given ample rcom to de-

velep properly., They have for yecars been combatiting

o

with ecach other fcr supremacy in the suall area which
each requires, but owing %to their equally balanced
durability all are akhle to hicld out although sericusly
weakened. Of recent years the orchardists have ok-
served this mistake and have partly corrected it by
rlanting the trces at greater distances, but still scre
are giving *her. insufficient space. The rcotg of vigot
ously growing trees 14 years of age will reet in the

center of the squares when get 3C x 30 feet. The matter
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¢f rlacing the %trees sc they can have miple reen %o
feed is very iwmportant. Vhen the area is too limited
the focd suprly is soon exhaushed, and if melsture is
scarce the land is 1likely to reguire irrigaticn. IMany
of the old Orchards need to be irrigated because the
land that they occupy is incapable of shoring up enough
ncigture to afford the trees an ample supnly during the
season. On the other hand, if they had been spread
cver a larger area as is not the practice, it 1s probdble
that irrigation wovld not have heen needed.

Cultivaticn alsc exerts a very strong influence
uren *he nceisture conten®t of *he scil, Where it is

properly carried cn i% can zuite often be the neans of

rreventing the use of irrigaticen water, Cultbtivation

|

rerforne two funchicns in its relaticn to the congex
vaticn of moiagture. DBy Jdeepr culture, as by plowing,
etc., tho storage capacity of the scil is increased and
hence a greater auount of water is taken up in the
winter and held; by keeping a mulch cn the surface
during the sunmer evaporation is diminished, the der
is retained in the soil and kent availahle for the treec.
Ir every instance where cul*ivebicn can take the
rlace of irrigaticn i% ghould e wade to do sc. The
rainfall of Jackson County, which is 25.13 inched ot
Jackernville, is a.sle Tor Sl meoobicticn 1f 1t ic
rroperly stored and censerved, Ry kesping the soil

loose and norous so that the rain and snow wvater will



enter i% instead of running off, a sufficient guantity

i

can te reftained., When once incormerated in the scil if
rugh 16 held, and the preper way fo accomplish this is
%o begin cultiva*ing as early in the spring as it is
practicable,

A very good practice is to plow either in the fall
or spring, This is gquite impertant in scils ¢f clayey
or adehe nabure, fer by so deing Shey are loosened up
and kept percus, thus naking 15 easier fo work, anid al
the sar.¢ bime increases their vater-hcliding capzcity.
Alrost all famers and ovcharlishs make the mistake of
alicwing the plow to run at the saue Jdepth cach year.
The btrawping of horseg in the wobhom of the furrcws and
thie dragcing of the plow over the sme soil for years
creates a hardpan, or plow scle, which prevents the
water frow percelating downwards as it should, and hence
affects the ghorage of water in the scil., This undesir-
ahle ccndifticn can be overceme by plowing at different
depths each succeeding year; starh a®% 4 or 5 incheés

and plow 1 or 2 inches deencr each hime until a dep*?
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cu* Yoo many rocohts Ly nlowing deeper than has been

the regulnr vrzeigce, If soverely injured the Srees
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will be sc wmeakened aog be prevent thelr Teuring ncrnald

creps ¢f fruit un®il Yhey vcogailn *helr sfality,
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The best results are ovhtained by systenatic culti-
vatien centinued throughout the year, Insfead of wori-
ing the ground for a while in the gpring, then dropring
it, the fall or spring plowing should te followed up 2s
scon as *he ground ig dry encugh by a thorough sftirring
and pulverizing of the sgurface, A soil nwulch, or layer
of dust, should he formedl hy ftherough working and main-
tained all sumner by frequent stirrings. The Orchard
should be gene over at intervals cf ten days or less
and this top soil stirred and the mulch graiually
Jeependd as the seascn progresses. After August 15th
cultivatien is usually discontinued and the scil allcwed
te dry cut, This is dene %e cause the trees to rinppen
their wood and be prepared for *the winter,

Dy constant crepring and clean culture as is the
cormmon practice amcng Orchardists, the fertility of the
soil is rapidly Jeple$ed, and if nothing is done to

revent it, the land will become weakened to such an

extent that the itrees begin showing effects of starva-

ot

tion. At the same time the humus 4i sapnears from the
ground and it becomes nore ternacious and harier ho
cultivate., Yo tiller of the scil should permit such a
condition to exist on his heldings, for when once estah-
lished it is difficult to overcome, and 1s also a slow
and frequently expensive operaticn,

The rost successful remedy and means of prevention

is the grewing and working of cover crops into the soil.



Barnyard ranure is guite succesgful when it can be
gohten in sufficient gquantities, “ut their apnlicaticn
entail s rnore expenge than is reguirsd fo get the saue
results fron growing crcrs on the ground for that

purpose, Conmercial fer$iliacrs can Te usgsed fo surnly

-
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feod for the Sress, tut they do no® wenefit the physi-
cal conditicn of fthe scil, and are offten guite expen-
sive,

The constant drain that is rade upon the rescurces
of the scil Ly the trees nust sl aced at frequent
intervals, and since these soils arc well supviied with
the nineral elements, it is organic fTertilizers that are
in tho greatest derand, Cover crcps sown ladte in the
Augus’s, or during September, will come up after the
first rains in the fall and nake sufficient growth te
beoccre well establighed before winter sets in, When
spring opens *they grow very fash, and will he from 1<
to 16 inches %all by %the tine they sheuld te cut up
and werked into the soil, which is usually Jduring the
fellowing April,

£ this protlern is taken up when the Orchard is
5111 yocung and prcperiy carried cuf with geod culti-
vation there need he nc fear of the soil hecoming
exhausted, and al the game time it is kept loose and
cultivation is made easgy. The hurus in the scil helps
to keep it lcoge and Triavle, and also achs as does a

spronge in hclding water, The humus present in a scil



detcruines, to a greater cr legs degree, the awount of
water that it is capakle of retaining, Where clayey
land, devoid of hurwe, packs and allows Lhie waser o
run off, the presence of crganic materials like fthe

e e T, PPN - o SRR o0 s - .y s o oy em
pariially Jdeconpesed renains of wlantg prercehs she en-—

teance and resenticn of this meisbure., In gandy and
gravely soils, Jdeveid of fine particles hwius assisbs

in Tinding fhen Sopether, and alec in increasing the

£ the gcils
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vacity ¢f the scil, Con
-¢f thig resion which neow régquire irrigasicn, if proper-
ly surpiicd with 5his nuch nsoded organic wmather and
€3l culbsivated can bhe male tc yield gecod crops with-
out neei of irrigaticn,

Altheugh a part of the Rogue Tiver Orchards are
well cultivabsa thore is still reoan for invrovement in
these, and by far the greater nunbor nusht be given
r.ore and kether attention if satisfactory results are
to be derived from theu.,

Toc many people plow and harrow ftheir land over
and over fcr years, and when asked why they do it are
not able to give any logical reason, except *that they
wich %to keep it mellcw. Yo one can expecht o do a
thing preverly unless he knews just why he does it and
how to do it correctly; =so it is time that every
Orghardigt shculd know why he cultivates and how to do
it, and then put it into practice,

Irrigation ig more or less of an artificial pro-



ceeding and should te aveided cnly when it is absolute-
ly necessgsary.

It is quite often necessary to nractice irrigation
on scnie scils in a locality, while the others do not
regquire it., Many of the old Orchards are planted so
clcse that it is not rossitle fecr the land upon which
the trees stand bto retain an adeguate amount of water
to yield to them for the preper maturing of their fruit
cgpecially when they are bearing a heavy crop. The
depth of scil is guite often insufficient to permit it
to hcold any gquantity of moisture. To kecp in storage
sufficient water tc successfully mature a crop of fruit
the scil must be gquite leep, If shallow, as the dessers
lands of Jackson County are, the rain wabers are unable
tc find lodgement, and run off; the secil is loose and
gives up its =all ancunt of mweoisture at a rapid rate--
under such conditicns irricaticon is indisgpensable,
When, bty improrer managerent, the soil is allowed to
lccse itg moigture the addition of a new gupprly of ir-
rigation is frequently necessary %c »prevent the loss
of the crop.

-

The Nogue River Valley ig tlegsed with an
abundan® suprrly of water, TRegideg *the 1743,44 cubic
feet per second shich flows in this River abowve Cold
Nay pam during the lowest shagec of the stream, various

rarts of the ccunbtry arve underlaid with a strata of

flowing water which i1s closge %o the surface and can be



eccnerically pw.ped., Still another scurce of supbly is
+hat of artesian water. Year Talent there is one of
these perpetuzl shreams which flows © 1/4 riners
inches and irriga%es 40 acres of bearing aprle orchard.
Although not comrleted there is another in the Valley
flowing a small shream which shews that this water can
be gebtten in guantity.

The availarle amount ig far in excess of the
arcunt tha*t would he required ti ivriga%e the enfire

-

gtle area of the counbry, and since considerabdle

[
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til
of the land Jdeces not vequire irrigaticn, the protlen
befcre the recple is %o secure a right to, and geb
wyater cnto that land +o which it can “e profibably
aprlied, Although thers ars at nregent four Jdiftches in
operaticn, cnly &% of the available flcwing water is
being used., Three of thege Jitches are auall and

cover very linited areas, but the fourth is larger

than all the others cerbined and is carrying wsaber to

5 congidcrable avea of land., This laf*er one is
surplied by Tour lfile Lake and Tish Lake nearvr lt, Pit?h,
and takes ifg water frow Little Pubte Creck scnie 35
nileg from the heart of *he crchard dishrict near
Yedford. It was the rlang cf the Fish Lake Ditch B
Cor.pany, which has recently dispcsed of thig ditch, to
enlarge it so as to cover 40,000 acres of land, and

it isthe air of the prescnt ovmerg to do even ncre,

Vory few districts rejquiring irrigaticon are as foriu-



nate as *the Rosue Niver Velley in having such a large
sunrly of irrigation watsr sc near at hand,

Por the nosh mart, the canals now in use are of a
very infericr gquality., They are lcng and Sortuous,
and are *thickly bhese! with wide shallow placed, and al
rany pcints along their course *the leakage 1s heavy,
The Legh ¢f cactlh ¢araleg, cven when the insile is well
puddled, looge ahbcubt Ba,<: ¢f their flcw; ordinary

canals lcoge from 5C %o €0 7%, Tron the lavge amount

o

¢f evapcraticn anl leakace that is consbtantly going on
along *he iine c¢f *thege ditcheg it is woseible that they
Jo not cenvey over 307 of the waber that is ddverted
from the strear g to the scil in the irrigzated fields.
The rethods of measuring are alsc very crude and
inaccurate, TUnder the cid managerient the wa'er was scld
frer. Tish Lake Titch *o *he cecnsuner at the rate of
#3.5C for each acre irrigated, and *he grower was
pewmittel Yo uge as much as he lesirel, Tnder fhe
present centrol the waler ig %o he scld Uy measurs, =0
rmuch per cubic fooi, or acre foc®, vwich, Tooiics
cing the fulrest and nesh econcnical way of aprcrhicn-
ing it, ig a rresd facter dn preventing excessive use
of *he wa*er. It is a peculiar Srall in huran nasurs

o fake a1l thalt cun ¢ gotisn for the weney, mhisg is
derengtratod in the general prachice of irriga
are remitted Lo use 211 the wahker they want ner acre,

They are likely bto overdo it ani suffor fron the affect



of exccgsive irrigaticn., Although much cheaper in the
beginning *the wcorly censtructed ditches are in the
end of greatsr cost to the owner than if built well.
The loss in revenue fromn wasted water is what keeps
many ditch companies from progpering, and it is not
infrequen*tly the mweans of their failure,

To know when to ar~ly water to the s0il is very
inportant, Seme Orchardists anrly it at certain times
regardless of climatic and scil conditions, while
others wait un*til the trerg hegin to wither before
irrigaving, ¥Yeither rethcd chould be rracticed, for
the first is very uncertain.and the second is a serious
rrigtake, Mo plant shounld e allowel to show the need
of water, for when i* is so affected by drouth it is
severely injured and Joes neot readily regain its former
health, Over irrigation, as well as insufficient
av.cunt of rcisturs, hindere the normal gréwth of a
nlant; so, a tree might teccme diseased by neglect in
either under or over irrigaticn.

The prorer time %o arwly water tc the soil is hard
to defermine, tut the hest

cuide is its condition as

C

y

obgerved Ty digeing down hrlow the surface for & inches
or so anl testing i%t, Then the soil, from 7 to 10 inches
in depth, hecomes ftoo dry *c cohere when pressed to-
gether in the hand, it is “ime %i irrigate. If aprlied
at this ftime the water will reach the rcofs of the tree

efore it is affected hy a shortage in the supply.



Quite a number of nethods are employed in irrigat-
ing different kindsof crops to get the wa*er cnto the
land, ut for orchard wecrk the rill or ditch method
has proven the hest., Tlcooding is tc be discouraged
for it is wasteful of water and wetgs the entire surface
of the ground, a conditicn which is highly undesirable
for this allows *the land %o Take when the water is
“urned off. In no case should the ground be allowed
“¢ puddle or bake and tecone hard, for besides giving
up woisture at a rapid rate, it quite materially injures
its physical conditicen, waking it hard and lifeless
and difficult to work.

Sor.e Orchardists rrefer several ghallow ditches

to “wo or four deep cnes in the gpace between the rows.

The former method allows the surface scil %o become

wet in a short %ime, and the water is often fturned off
before it penetrates well down to the roots. The result

is that *hey are induced %to crow ktoward the top of the
ground vhere they freguently “eccere driel oub. When

few des~ ditches are ueed, and the water allowed %o

(O]

flow lonpgcr, i% has chfficient %ime %o percelabe dewn-
vard and fill all the acil cccuvied v the rcobt sysben

y

of the “rec, The water is ruch easier tc contrcl in

u:

the deer furrcws, wnd lcess o the surface scil 1s web,

hence a s.oller ancunt of injury is coused by taking,
Less watcr ig ropired %o a*Sain bthe same results in

‘he lakter n.eshod for the Yopn %we inches is not filled



to Le irnedizsely lost by svaperaticn,

Fregquen®t light ar~licaficns arc gsldon a success
in orcharling, fer wmufficient wateor is nct armlied to
thorcughly ncisben the entire feeding arvea ¢f the
roots, and, as a result, narhs of “he roct syston are
unarle %o *thrive, PRy rushing the waber over and webt'-
ing the surface, the rcchs are rany “incs caused fo

ogrow upward where *hey are subjeched o ncre uneven
neisture conditicns, anl are often destrocyed by plow-
ing, One gocd liberal apnlicaticn of water that will
vemeabe all the soil *o several feeht in depth is
quite cften sufficient %o na%ure crecrs.

Care should he *aken when irrigating heavily to
nos use foo ﬁuoh gatsr., AN excess of warer in the
soil is very injiuricus %¢ ‘the grecwth of nlants, for
it crowds the air cut, ani hence hinlers tho goil
hacteria in ‘*heir werk which is the breaking down, cor
reducing of unavailable forms c¢f food to available
formg for nlants. ; continued excess of wabter in %he
scil causcs a cendition knewn as water-togging. where
thig exig*s ap~le “rees lo nos thrive, as is shewn in
Plat &, Table 1,

The same cazre ghenld e sxerciged to réfain the
r.oisture after an irvigation as to held the winter
rains during *he surrer, Fvery irrigaficn and shower
of rain during ‘he swmner nonths giould he followed

bv a thorcugh stirring of the surface layer to break



up the capillary tubes and prevent ifts escaping by
evapcration,

In almost every irricated district drainage be-
comes necessary on a part of the land, In places
where irrigation is only practiced on a few farms
located in almost as many different neighborhoods, as
is true of the Rogue River Country, artificial drain-
age is seldom required. Where several fams lying to-
gether are irrigated, we® and seepy places will develop
and drainage beccnes necessary as a L.eans of controil-
ing the moisture conditions and freeing the gsoil of an
excess of water,

The kinds of drains in comncon use vary greatly in
cost ani efficiency. Where rocks are plentiful they
can be used to advantage by placing them in ditches
and covering them over; inverted "V" troughs are
used to a limited extent in the same manner; but,
although not the cheapest, the tile drains are un-
questicnakly the best since they last indefinitely,
and when properly put in seldom cause any troubls.

The texture of the eoil and depth of nlacing has
considerable to do with the number of drains required,
In 1and of a heavy clay or adobe nature the draine -+
nust be placed much closer than in ground of a loose,
sandy or loamv charackter. The heavy soild do not
permit the watcr to nove as fast as the others, 0

if not placed fairly close they will fail to drain



*he l=and hefore scme damare i1s done,

In the adobe soils of Southern Cregon, tilling
will give the best result if placed from 3 to 5 feet
deep, and 230 tc 30 feet apart, In the looser soils
they do fairly efficient work when laid 30 to 40 feet
apart. The cost of tiling land varies considerably.
Three inch tile when nlaced 20 feet apart costs %31.68
per acre, and when the drains are put every 40 feet
the expense is about one-half that amount, the present
quotaticns hreing #15.0C per ¥ for 3 inch, and $£30.00
for 4 inch., With 3 inches of fall in 100 fecet a 3
inch tile will carry 21 galions of water per minute,
with 1 foot of fall, A0 gallons. with the same fall
a 4 inch tile will cr-rry 37 and 108 gallons, respect-
ively.

Resides freeing *he soil of excessive amounts of
water these subierranean channels afford a means b
which air finds its way upr from them to the surface,
and by so doing greabtly Tenefits the land, Aeraticn
of the soil which is accenilighed hy cultivaticn and
by instillaticn of tile drains is an cpsraticn of
censiderable inportance for it assists in the oxidation
and subsequent setting frec of quantities of plant
food that are "locked up" in the ground.

olojele



The following exreriments were cutlined for the pur-
rose of investigaticn, anl to solve, if ossible, scme of
the more perplexing rroblems that heve for some time con-
fronted the fruit grogers of fthils country ~ho have been
chliged to resort to it Luve found thenselves confrented
with rumercus difficulties. It has been their desire
to begin rroperly and nake their work a success form the
start, hut were unable to Jo¢ it. fcme vrreferrad flood—

water; frequent

@

ing to the rorrow system of an lving th

o~

lizht ar licaticns of water —were 1in scue Instances nre-
forred to ome or more hasvy ivrigeticns, and as a result
sach srower wasg evrarimenting along the line which erp-
gared bhest to hirn. After sevaral vears of this unsysten—
atic w rk thev were unabls to arrive at ary conclusion
as to *he best routine t¢ follow, so *hese experiments
were +lannsd to meet ths Jerands of the nsonle, and wrork
our for tlien the few wost inrortant rroblems with which
they are dealing.
Turins the suns.er ¢f 1808 the writer carried cut
to ‘Xyériments, tha resulte of = .ich are riven hora,
sach of these twe larse experiments is Jividled into
several rarts which nmoke & total of fourtsen small cones,
Experiment 1 which corncists of 8 small wlats of
sround, each with several trees has cne 1lat which re-

reived no irrigotion; arnother, which had standing water

—



T an
othier § were ocach irrigethel at different dctes with
an irtervnel of 15 ‘ays Mebwesn sach succseding orsration,

2

o

i) S

=g

The first was irrigeted July lst

etc,, thronghout th» entive swason,

Drzeriment 3, which was cutlined
ried out in-as rov crshords, In

A - .
S0 TTRTS

Pt

e8s secur set aside as a drvy

wagar-lied, but they recelvsl nool on

iy - LI, ~ x . & - L
rarts mere irriseted T times and cult

ggrond Juls

R R T e
in © rorts was cor-
- N TRy . ety

e cass vart of the

chaeck, and no water

1tivetion; the other

ivatad aftsr each

ar- licotion, “eversl lirds of soil wers encountered and
the action of water cor ecch wos noted in thiis experiment.
Jeasuvrerent of Tator,
The Viners Ineh svstent of measuring wvas ewmplorved in
determinirig the aumcunt aryvlied at sach irrigetion. Bixes

were constructed in such o nanner o

rossible friction or retrrdaticn of &
rY

throush the rratuatsd orening, fix

~
ey

coniitio

&

ellows arrroxircotely nine zallons

v
dim -

ing esch minute of flow. Corxlete

-

ne

of water

to alloy the least

YYV

1ter in flowing

inches of wressure

Ch

icle 1 inch square

¥
soa

to e re dur-

and accurate notes

were kopt of the awount of woter arylied, and the result-
ing data is as nesar correct os can be gotten »r the method
ar-loved., Although not ~enerally usced FTor lorge anounts
of water, %this svster of measuring is feirly accurate and

ig the most convenisnt to us2 in

v

detes

‘rining the extent of

I



of small streans. Tis is esyecially true in t7is par-

ticular work, for ths squipzrint required for gther sys—

tems, as the trapszoidal or restangular r weirs, is much
harler to install, ond mors 1ifficult to wmove ebeut.
The bHox was v leced near thz nat to he irrigated and

the water raised sufficiently tc —our into it by being

run on small levees ¢r through short flumes.

Fxreriment 1,--=To Teterminsg the Best Tim-~ to Irrigate
Bsaring Arrle Trees, assuming thet but One lrplication
is needed,

Tor this rurrose 2 rows were secured in Block 1 of
tng Toelent Orchord Comranvts Orcherds ot Talent, Oregon.
These transs, ©2 ir number, were Adlvided iInto 8 groups or
vlats and numhersd, T™e Sirst one being &t tho lower

ide of the Orchard, and the 2th cn2 which included only
2 trees, was near the criesicn well that su~~lies water

ntire tract. he tress used in this experime:t

3
@]
H
-+
5
@
@

ware of the Vellow Mewhowr variety, elghtsen years old,
and wers set 70 feet arart, which is a very liberal dis-
tance for that district. They are large and spreading

and are quite vigorous endrroductive, This locality

is charantsrized hWr o deep, black, gravelly claoy-loan
5011 ~hich is uvnderlai?® =1t = —ercus vellow clay; it

ig well ireined =nl gives the trees a larpe area through

vl

{J—l

wmich the rcots can srred ond gather fcod materials.

The vwart of ths Orchard in »hiich the experiment was

A"

"

senducted was not rloved until late, “ut received good



cultivation after »loving After each of ths first B

ted the ortire Orchord ras cultivated
with a srringtooth or drashorrew, 'ut after Tsptonber lst
only »lots G an? 7 ware cultivated, ordl the work mot being
extenied to the rest of % e Orchor? for fear of koering

T - .. 2 o -
the trecs groving too Jats in bhe sanson.

=,

Mot all %h

g froes 1In =acsh ~late mwore vooed in firur-
ing ur the veild, for zone Qﬁrﬁ of other varieties, and
a few prolfuced a very short cror, = ich mole it inpracti-
cable to ficure them in, Toms differcence wog roted in
the time of riroerming 0 dich irncticated
o7 check and thoss thot rescsived water earliest in the
season raturod thelr Truit o 114410 aliecd of the
The frult ung on well, uni th» lsrce = whor of windfalls
shovn in some rlaces ir Tabhle 2 is ~artly dus to careless—

na2gsas of mome of She - iqkera,

TE‘LTT)].S # 1.

Number of Amount of Tates Aprles
Plat. Toter. Lrrlied. Picked.
Oct. R7.
50420,00 fal, July 15-=14 Oct., 27,
0,0W4 ng on " 28-0¢ f 28,
grs86,73 " fug,  10=14 " 58,
/?TFO 73 0" f 28-3¢ " 28.
76¢17.60 " Tert. 11-12 i 38.
7128C.00 M " 26-27 " 22,

Tatar stocd ot roots all su 3¢

N e

'_l

O~ U 2I0

Table 1 zives the arcunt of rater a-lied to the dig

Cerent wlots, the dotes of o0 - licotions, ond the time the



i

Table 3 2,

.

Q. O elLda perxr varase o Tier

?9841.Jm " Av5.R8 M
4475,00 " 05,2 "

173
Plat, bcore, Tree, and- above.
1 16876.,40 1%, TORVTE 1, 21.5 9.,
2 TosBC.88 ", gre,.ne M 8.0 "
3 423272,78 " ngo.B88 17.0 "
4 378z¢,B2 ave,ge " 1z.8 "
5 70878, t ang,n4 M 11,0 ®
8 e7ES, 7L sie,eg oM 7.8 "
7 2.0
8 0.0

O

Table # 2. Tontinuod,

¥o. of 4 Tier, T41]3 Tier Tindfalls.
Plat., ‘i below. ,
1 28,9 ¢ T 77T g4 3.8 9.
2 8.0 " ag.e " 5.0 "
7 4,0 " B! A.00"
4 45,4 " c4.4,00 5,50."
5 zg.e " 12,8 " 5.4 "
8 25.87 " 8.8 7.7 "
7 44,1 " SbyE. T .0 "
8 0.0 " 7e.0 " 110"
In thig Tehle a2rve oiven 4 vield »ar oore as eal-

culated from the crop horne on the plat in the experi-
mant, the cversve vield wor trse in each Dlat, the yield
of diffarert sixel? z2vrles in each rlat and the percent-
age o7 windfalls in each vart of the experiwm:unt., Dy
rotinz the vi=2l1ld of Plat 8 it can resdily he seen that
those trees which hsd standing water ot thelr buse dur-

ing the zrovwing ~esgen heve fallen Tar shert of the

The AifTerence 1r ~uality was equally os »rorounc-—

ithyv and tosteless,



and were of = dark sreon cclor ifth o vellow = ot or the

side thot huny termard the o, The unirrigoted chack

craid blv short

@]

3id ruch Tetter than Plot 2, but fell
¢f tha drrigntel arts. “lat 3 to wiich the ater was a-
»plied July 28th vieldsd *4hoe heaviest crop of anv. To
28t date -an "o fizxed on ~hich to arsly woter, but the
esults of t is one vears trial on thot rerticular soil

indic te thot ~hen Hut cnoe & licotion is to bhe made it

will ~ive the best results 1f »ut orn late in July, or

whien the fruit is frorm three-fourths to one and cne-

¥

fourth inchee in Aiareter,

Tolle f 2,

Yo, of . Average rumber Tiength of Lengthr of
Plat. defective per 10C Crowth 1207  Growth 1208.

1 5.6’\’ 11.4‘2

2 5.02 10.065 8.21

: 2,80 13,75 8.17

.00 11.81 8.05

8.18 10.¢¢ T2
4,10 12.7¢ 7.8¢
.14 11.88 7.09
1.50 10.21 .77

W2 U

Tahle ap les per
100 on the Aifferert rarts of the exreriment and shows
that where thie 2y les were zlloved to hang for someé
tims ofter maturing thei water-core wes wuch 1more Iro-
ncunced,

e grovth of rood wus decidedly less in 1¢08 than
in 1€07, wiich was rrobably influenced by the l:cided

difference in wmolsture conditions that rroveiled during

N



the twe seasons, In 1807 there were several hard sumnsdy
rains and the trees were irrigated quite heavily, hut
in 1808 there were ro summer rains and only cne irrigation
was given,

£11 in all, this experiment has béen very successful,
It shiows thet one irrigation ig hetter than thorough cul-
tivation alone; under these conditions it also shows by
comparigon that the crop on 211 the trees irrigeted once
res equally as good as on the rest of the Orchard which
received thres lishter arvlications. It also =liows that
standing water in laoroe quantities near the tress or
vater-logyin- of the soil, which was & regult of the stand-

ing water, is vsry harmful to *the »roiuctivity of apple

Experiment § 2.

To Determine the Best Time to Apply Water whén Three
Irrigations are %o e made,

Fach of the 5 =narts c¢f t is experiment are located
in ‘different Orchards, One on the granitic soil at Ash-
land, ons on the clay scil on Griffin Creek, two on the
dark clay loam along the Dear Creek Bottlm near Medford,
and tho fifth on the "sticky" or adobe four wmiles east
of Medferi, Yellow Newtown, fritzenburg and Den Davis
varieties were used, the latter, however,. was only pre-
sent in one exrerimsnt., A 1ifferent combination of the

3 dates of irrigation was used in each of the & parts of



Ixperinent 2-A. Irrigated Tuly lst, August 17th, and
fernterber 28th,

The water was runrmoaed T elechtric power &
a deuble-cvlindor rirn and wos token frowm o large well
=t ons corner of tha Orchird, . The iand is of a loose
sranitic nature andis generally deficient in hurwus, and
is often aquite ~hallow, It i3 coenfined to o small area
in ahd arcund Ashland, hish ie falrly well aderted to
the srering of pecches on’ smell fruits, but for pears
and apiles is too lizht %o give satisfactory results.
It 21l gloras accenellerably orl iw rell drsinad,
o tress in 5 ois Excerinent asre of the Fritz mberg
variety, are 18 wvesrs of cze; thow lve reds o vary full

o

srowth and are novw g i1to Tally affccted -ith pear-blight.
This is cne of
e Quinsunx Svystem; the trees are 30 feet arart which
21lows 85 to the ccfe,

If t5is land is —ermitted to dry out in ths spring
hefore it is plomed 1t eccmes very hard ag was evident
from the condition of =oms snall rlaces that ere mi
by the rlow. Aftey Heing broken up it is leoose and
casily worked, but nesds considerable stirring for it
cives up its reisture auickly if not well careld for.,

The cultiveotiorn of this Orchord was 1isht, it wos harror-

-

= Ee ) oy A " T ’ - 1 ¢ 1 T g
savaral times ofter ~loving cnl once after sech Irtri-—

o

4 1

—nation, hut was not rorked as well os it should have been,



greater part of its fruit early in *thes season, The
fruit that did cone *o maturity was very peculiar in
appearance. The few arnles that reached four tier in
size were all right, bu® the aualler cnes were noorly
cclored, runky and almost tasteless. The flesgh was of
greenish hue, and hut little juice was ceoutained in
ther:., The grea*sr nunher ¢ aprles frew both parts of
the sxperiment were of *he ext—ene conic type, and
were charac*terized hy *heir color teing liochter than
'in other parts of the Valley, and the lich% part was a

deep yellow tint,

Table #5.

verage engu verage 1
Crowth 1Q08. ness 1¢0&,
Irrgti, Paxrh, 23.5 Inch, .186 Inch.
Dry check 15,73 " 158 "

Table 5 gives the averace length and thickness,
and growth of branches on the 'wo Darts of this ex-
perirent. It is large in both cases which is due to
+he fact that the trescs weve ssverely pruned *the year
befcre, The unirrigatsd trees pressnted a weakly appesw-
ance *hroughout the sumner, ripened *heir weod early,
and ghed riost of their leaves fully a rionth before the

rest cf the Orchard did., The irriga*sd pavrt, which



received rore water than the OCrchard proper, retained
its leaves until late in Pecerh=r; +the tips of the
growing Lrancheg remained soft until late, hut the

fruit buds rirened carly.

Txperinent 3-B, Irrigatcd July 87%th and 281th,

0

August €th and 9th, and Ssptember lst, <nd and 3rd.

This part of Exrverinent & was carried out on a
deep, bklack, clay-lcar scil near Pear Creek in an
Crchard owned by J. G. Bere. It is located Two wiles
south of Medford ocn the Aghland road. The water used
was puniped frow Rear Creek by means of a six inch
centrifugal punp propelled by a ten horse-pDower gaso-
line engine, The water is lifted into a flume which
carries it to the farther side of the field from where
it is run down a gentle glope tcward the Creek through
deep furrows.

The trees are of the gritzenbverg variety; are
set 34 feet square, which allows 7€ %o the acre. They
are 3C years of ace and in good condition. ¥r., Gore
irrigates heavily and does hut 1little more cultiveting
than to stir the ground thoroughly to keep it from
haking after irrigaticn. The land along the Creek is
deep and fairly loose, and has a grecat water holding
capacity, and with vroper tillage would doubtless

produce gcod crops with but cne irrigaticn.



Table #7 givee the arcunt of water apniied per
acre, the yield and percentage 6f the different sized
ar~le per acre, as calculated frer the 1ifferent parts

¢f the experiment.

Tabhle #&,

41%.
&R il
o 2]

Tater DNatesg Yield Average
used, Apriied, nevr Acre rer itree,
BLERLIF, 35 m~al, July 27-38.Mug.0=F 43313,44 77 555,
and Sep%, 1, 3 % 3. B3ICCE, ER 0 pE 4.,
Dry Check
Ta-le "7 Centinued.
4 Tier =nd 4 1/3 mier Windfalls,
Abcve and Telow
Irrigated Prt, 77 7 Ao )
Dry check. gen 25" o

The first tow irviga®icns cn this plat were quite
reavy. mhe vield was gcced and the coler was good
throughout, “ut wasg scr.ewhat Jeerer and riore even cn
the unirrigs*ed treeg than elsevhere in the Crchard,
Thig Ta%le shcws ricre winifalls to have cone fren the
trecs nct irriga*ed, but the yicld of the irrigatsl
part is less than the cther, which is contrary to the
expectaticn of wany., The ~lats were grall and the
unirrigated trees were close to the irrigated cnes.

In this deoep scil the ftreses rrehubly ghared liherally

in the wa*er armlied %c *their neighvers. RJhe trees



‘
of the dry check, hcwever, were nc% as thickly set

with leaved, and preduced a slightly greater number of
apnles; their vicer was dencted hv the neasurements
in Ta*le 7, show the unirrvicated cnes tc have nade
a much sraller growth *than +he cthers. mhe fruit buds
formed earlier, and *he leaves fell from the dry check
before they did frem *he regt of the Orchard. This
early ra*uring of leavegs and fruit show that the lack
of water shortened the growing period of the frees
naterially.

Tahld 7,

Average Iunber Length of Thickness ¢f
PDefective per 1CC Crowth,i8CE Cfowth,1GC8.

Irrigta. Prt. 32 18.08 In. 185 In,
Dry Check 3 11.47 " Llec:

;his Crchard was heavily pruned during the winter
of 1¢C7-10C8, mhe leavee cn the growing tips held on
until late in December, Ttut were in greaiter nunbers
cn the irrigated part when the last obgservations were

r.aje Decenber ¢th, 1508,

Fxperiment 2-C was carried out on Yr. Elward
Judy's place cn Criffin Creek, three niles southwest
of Medford. wmhe soil in that locality is of a clayey
nature. It has gcue pgravel in i% and 1s sloping

encugh to insure good drainapes. His water supply is



furnished by a large well frowm which he runps with a
centrifugal punp and gascline engine, The ftrees are of
the Newton variety, 17 years of age and stand 30 feet
apart. They are large, strong and productive.

lis cultivation for the seascn consisted of a late
spring plowing followed up at intervals by light

harrowings.

Tavle A&,

Yater I'ates of Yield per Average
Used. Aprnlctn, Acre, vield per Tree
irrigtd., prt.4941C Tal Mg, 5,05 11781.70 Ibh. 245,45 Ih,
o gept. 20,
IPry Check g784.0cC " lgz.cc "

Table #8 pontinued.

4 Tier and 4 1/3Tier
Tindfalls.
stove and RBelow
Irrigated Pla¥, &4 % 87 87
Dry Check. 41 R % 30"

The results of this experiment as civen in Table
€ show that irrigation in this instance has greatly
enlarged *he crcp, While the grea*er weight of aprles
cn the unirrigated area reached 4 Tier in size, the
greater nunber of ther. were undergize for warked
requirenentg., The fruit ripened early on the dry
check and humg several days before it was picked.

The quality of it was good, hut considerable of it

was affected by wa*er-core, calyx-crack, etc,, which



was probably influenced riore or less by the over ripe

cenditien when ricked,

Ta‘b 1 c ‘{Iv\." .

No. Defec*ive Length Crowth = Length Growth

per 1CC 1607 1908
I Tigtd PIa¥ 35 0.0 1%, 5. %4 Im.
Dry Check 2¢ c.8 " e.30c "

Table # Continued,

mhickness of CGrowth 1808,

lrrighd,P1lt, .177 Inches.
Lry ~heck . 158 "

By this Table it can he geen that the past 2
vears' growth of wood is rmuch analler on the dry check
than on the other trees., w~his is protably due to the
fact that these trees have not “een irrigated either
vear. They rirened their wood early, and the leaves
were almost all off when the frvit was picked Octoler
23rd. 'Phese trees all set a good crop of fruit vuds,
and the ferninal growth on the irrigated ones hardensd

their woor early in Decenler,

Fxperirent 2-D,

This was carried cut in a yellow Yewton Crchard



located two miles ncrth of lledfcrd, owned by Mr. S. L.
Pennet. It is cn the Rear Creek Rottom vh ere the soil
is a deep black clay-}oam. It is much the sane as was
irrigated in Experinent 3-BF, and has a close reseu-
blance to that on which Fxperirment 1 was conducted.
mhe glope is sufficient to insure good drainage and
eagy apprlicaticn of the water. ~he water used was
frew. the Fish Lake Nitch Company's canal,

The trees, which are 18 years old, are set 234 feet
square (76 per acre), and have been kept in good con@
dition and are large and vigotous. ihis Orchard was
Plowed and well cultivated in the sgpring and worked
frequently during the surmer., 4 thorough stirring
after each irrigation was given with an orchard cultiva-
tor, great care heing exercised to get it ehirved before
it had lain long enough %o hTake.

Table 10 shews the ancunt of water aprlied, the
dates of irrigaticng and the vield per acre of apples

as calculated from the irrigated part and dry check.

Table %10.

Water Dates of Yiell psr  Average Der
Used Applicaticen. Acre, Tree,
Irr. Part 110753.%7¢ JhLiy 11, Auz. 38657.5 10 B0B. 65 1b.
14-"17,

Dry Check Sept, ©-11 34A33,C " 455,68 "



Table #1C Bontinuecd.

4. Tier and Ahove 4 1/ Tier and above

per Acre, per Acre.
Irrighd,. pt. 78 T Xy
Dry Check 53 474

Again the use of wa*er ghows an increase in the
vield ¢f fruit. 1o appreciable difference could be
dstected in the ghape of this fruit or its gquality,
but the unirrigated *trecs ripened their fruit somewhat
earlier than the cthers, as was also true of the wood

and leaves, as shown by Takble 11,

Table H1,
Mo, Defec- Length of Length ¢f Thickness of
tive per growth growth growd
100 19C7 1¢C8 1008
ilrr. Part 10 6, C& In, g 1ln, .dEB4 1n,

Dry check £ 5.44 " 7.8 In, .137 "



Fxperiment 2-F wag car-ied out in the Trouson & Cuthrie
Orchard 4 miles northeast of Vedford on the Fagls Point
Road. In it are 3 varieties of tress, Spitzenburg, Yew-
town and Pen Davis; the expsrir.ent plat was taken across
the end of the Tield and sore of each varisty of tress
was included, The 1land which is an adobse, slopss gent-
1y to the west and has sufTicient fall to insure good
drainage Dbut causes the irrigation water %o wash when
taken straight down the hill. Al tliough it varies con-
sidaraltlyg in col ~r. there is more of this kind of land
than o7 any other on which Orchards ars located in the
valley. ractically all ths wmore neaxly lsvel part of
the Orcha:d Pelt way “ron thae Crsel, and the Foot Iills
along ths east side of the Rscr Creek Valley arse conipo sed
oC this heavy tena(\tigﬁs 801l . ,

The tvees are 13 vsars old and are snall for thelr
age. They are set 24 Teet apart. which, in this as in
any othe~ scll 1s teco closs, To rroduce raying crops
orchard trees reqire a nuch larr-er Toeding arsa than s
such close rlanting a”Tords.

The cultivation in this Orchard began with a thorough
spring plowing and was followad uw~ by frequant stirrings
with an orchard cultivatr> to maintain the kind of a
mvlch that it is rossible to Torm on such soils.

Nwing to the dryness of the season it was found
necessary to irrigate ths part set aside as a dry checky
this only receiveinnﬁe application, however. and pro-

duced a good erop o7 Truit.



Besides losing water at a rapid rete this kind of soil
ceménts together and becomes hard if not stirred after

it is irrigated.

Table £ 4.

Water Dates of Yield per Pverage
used, aprlication. Acre. par tree.
106105.5 Gal. July 1, Aug. 17, 3939.75 1b. 45.35 1b.
Sept.38-3C.
Drv CheC¥~——mm— e 114,75 " 13.42""

Takle 7 4 Tontinuad.

Irrigtd, Part 4Tier and 4 1/3 and Windfalls.
Above, Delow.
B 577 o
Dry Check. 157 51 247

&

Table # 4 shows the ariount of water aprlied per acre,
the vield per acre of fruit as calculated from the exper-
ir.ent plats, the yisld p2r tree and the percentages of the
different sizad fruit Trom the irrigated part and dry
cheacl:,

Trom this ta*lec it can be seen that the vield was
lioht on both the irrigated and unirrigated areasy wﬂile
the fommer produce a large percentage of marketable sizmed
ap~lcs, the unirvignted chack onmly yielded four %ier of

Tyuit at the rate o7 170 pounds per acre.  The dry

o

check was quite badlv af ected by Jdrouth and lost the



Table 12 gives the duty of the wafer as aprlied to

both exreriment nlats, and tre visld rexr acre of sach
variety with 1 and 3 irrig-ticns.
Table # 1a.
Varietly. Plat. Water used. Datag oFf Yield
fprlication. na3r acre.
Spitz. Ir»i, Q91553.72 Cal. July 323, Aug. 20447.80 1b,
u*’l—, Sept. R3,
" Dry 34715.88 " Aug. 24 20132.80 "
Newtown Tvei, 91h5R.75 " July 33, Aug.
34, Sept. B3. 33057.36 "
" Dy 34713.¢5 0" Aug R4, 35R37.80 "
P. Davis Trai, C1652,73 " Julves, Au%v
; ; 34, Sert. 23, 21597.00 "
Dry 24715.93 " Aug. B4, 41491.85 "
Table 7 128 Continusd.
Variety. Plat. Average Yield 4 Tier and 4 1/8T. wnd
p2r tree. avove. and halow. fl1s,
Spitz.,  T--i, 359.05 7 37" 557 187
X Dry 355.307 547 31" il
V-town Trri, 243,07 157 777 447
- ~T o I aYar ~
" Dry 30E .70 5 o 57
E. Davisg Irri 415,777 287 597 3
"" Dyy 545,947 37 267 57

The d+v chack produced a grzater number of apples of
& &) .a.:p
thie Spitzenberg and Ben Davis varietv that reach 4 Tier

in size than the irrigated nart iid, and the Ren Davis

ct

recs irrigated once produccd a greater total visld than

the others. The advantace of the part irrigated but once



cver the rest of the experinent is dcubtless due to the
fact that it was the cutside row and ccnseguenily has
a ruch larger feeding area. The rocts cn one side are
gble to spread out witheut ceming into ccniach with
those ¢f the neighboring vow. mhe old unbroken fence
row ¢n the cutside of the field also auppiies rore or
less of food ma“erial tc the lasht row of *recs.

mhe Spitzenbep apnles were well colored and very
sven in size ani shape, *u% little di fference Leing
noted unier +he.different treatments, - The Newtons
+hat were irrigatedl tut cnce ripened sarlier “han the
regt, Tut those receiving *he mosht water were worse
affected with calyx-crsmck, water-ccre, e*c., as shown
hy Taktle 13,

The Fen Davig ap~les ripened together, wu* the
ligh*er irriga‘ted *tress produced rcre heavily, which
is due tc the causes already cited, anl also tc *the
fact *ha% the “recg in *he insilds rows are nuch saller
“han +he othsrs., The lathter difficulty was unavcidable
in seiecting ‘he rlats, sc it must be ceneidered that

T

if *he trezz hatl heen of “he game size the regulls

crotatly wevld have heen as shown by the other two

varieties under *the gams cendibdicn.,



Tarle 13,

No. of Vo, Arples Length Length mhickness
Irriga- Defective Growth Growth Crowth
ticns  mer 1CC 1ee7 1eC8 1208
Variety
Sritan, 3 18.27% In, 1178 In,
! 1 16,15 " .i4c "
TLETeE 3 15 7.3 @.el. " 151 "
" 1 o g0 &.7o " 143 0"
P.Davis 8 3 g&.c8 6,58 " J1an "
! 1 3 7.45 &.03 " 142 "

Thig Table fails to show any marked results of
irrigation cn the prowth of trees, but shows it fto be
very aneven, influenced ccngiderably by crop production.
In but few instances did *wigs and branches hearing
fruit nake any terminal gresy*h this year. The nmuber

of frvit twuds *ha* forr.ed cn theses %reeg was srall.
The wood rinened early on *he entire Crchard.

The Orchards of the Mcgue River Valley have grown
to exceed ©0CO acres in 19C7, snd frult prowing is yet
rrac*ically a new ™usiness. ~he cleose.nlanting and
roor cultivaticn have in rany inghances Zrought cn a
tadly derleted condifion ¢f *he soil, which necegsitates
restere

*he uce cf fertilizers, anl =2gpecially hunus, %o

its nomal quality,

N

With the a»vndan? availatle suprly of water that

can he conparatively easily gettzn fron strearis and
wellsg, alpost the entire country can be put under

irrigaticn., Practical and sconcrical nethods of hand-



ling the water ave Teing adevied, and the kncwledge
of preper irzvicaticon nethels ig rvapidiy Teing ralned
*hroughcut *he country., fone problems in Jrainage
are ccnfrenting the greowerg, mavt c¢f ghich is teling
nut under contrci while cther of *these problens are
given ho attenticn,
As a result ¢f “he experinents carrisd cut in

1cC8, which wag a dryv s¢ i% ig cencluded tha*
s v

G
W
&
B

-

water ghorld not Yo allowsd *o stanl in large juantitfies

at or near *he Yase c¢f a “rez; one liveral irriga-

ticn with cultivaticn vreduces rores fruit than
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ntic enl%ivation; when Tu* cne aprlica®ticn is

rade it cives hest 7wew ltc if putbt on Juring the latser
part of July or the firgt fey days in August.

mhree irrvicaticns preducsd lawger srowbh of wood

=

and prolonged *he crcwine seagen, hub Jid net give the

red ap~les quite ag desap a1 ccler as *hey Scck on en the

dey ckeck., The juality was apprecistly ne Iifferent

in all hu% twe viats in which %he unirrigated fruit

vas s.all and insipid in %agbe, As a general thing the
percentare of rarke*atle sized fruit ran higher on the
irrigatel »lats, but the lry check had a greater pro-
rorticnate nunber c¢f windfalls on acccunt cf their
Leing ripened a*t an earlisr l1a%te and allowed to hang

scnetine Lefore Teing rickeld,
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