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INTaopuCiLuN

The vry Land sxperiment otation, formeriy the idams vsranch mxperi-
ment Station, first began in 1910 near aitzville, when a ten-acre
plat ot land was leased and experiments with cereals, forage crops
and certain phases of solis work comnenced. bLargely through the
efforts of upokane business ineu, the Milwasukee ralirosa, and adams
County & site was purchased approximately tnree miles northeast of
Lind. buildings were erected and the station moved to its present
location in 1915. Originally, the station was operated with county,
Usus and state funds. At present it 1s state supported, aside from
& sinall lavor fund contriwvuted by federal agencies, thne land being
leesed from sdums County. The farm consists of 320 acres of lund,
of which approximately 200 acres are devoted to crops prouuction
experiments, tne remainder consists of gruss and rough tand,

parly in 1949 the County of sdans deedea approximateiy L acres

to the poard of negents, washlngton state College, and it is on
this site tpnat the new state financea office and greenhouse
builaings are being constructed. Unaer tne lesaership of the wash-
ington hAgricultural ixperiaent otaetion, the ury Land bxperiament
Station has carried out a continuous propraa ol research since its
establisiment.

pxperiments wre planned sad conducted cooperatively with the uif-
ferent divisions of the wushington sgricultural rxporlaent otation
at Pullinan, soll Lonservation wervice and sureau ol rlant tnuustry
Uoba, and with the U.o. weather pursau, vepartment of Commerce.

The field day is en annual affair held avout June 15, for the pur-
pose of acquainting farmers, ranchers and townspeople of Central
Washington with the nature of the work being conaucted and to
furnish inforaation coliected from the many experiaents in prog,ress.
The public is especially invitea to attwna these field days,
although visitors are welcomed at all times.

Note: vata presented hereafter in this report arc not for pub-
lication without consent of the washington .gricultural
hxperiment otation and cooperating agencics,

i\‘z’[)%;/b /,>‘ : 'St/tfu,m/

JOC@’J. sturiad ouperintenaent
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CLIMATIC STULLES
Annual hainfall Near Liad, Washington

1897-1948

Data Obpained by Data Obtained by Data Obtained oy the Dry
ban Krehbiel O. w. Goodenough Land kxperiment Station

1897-98  6.34 1909-10 8,74 1916-17 7.60 1932-33 8.39
1898-99  8.70 1910-11 8,10 1917-18 6.64 1933.34 9.79
1899-00 12.00 194112 10,33 191819 . 8,10 193435 T.48
1900-01 15.34 1912-13  8.24 1919-20 6.56 1935-36 8,09
1901-02 12,33 1913-14 10.50 19<0-21 7.01 1930-37 8.93
1902-03 13.67 1914-15 10.54  1921-22  6.99 1937-38 11.89
1903-04 15.03 1915-16 13.59 1922-23 10.92 1938-39 5.32
1904~05 11.34 1923=2k.  6.62  1939-L0 13.01
1905-06 12,01 1924-25 8,32 1940-41 18,00
1925-20 o.05 1941-42 12,29
1920-27 12.05 1942-43 1l.05
1627-28 10,83  1943-4L4  8.60
1928-29  5.77  1944~45 10.05
1929-30 4.88  1945-4b 11.80
1630-31 6,91  1946-47 8.02
1931-32 ~ 9.79 - 1947-48 23.07

Average 11,86 10,00 9.46
Average for L8 years: 9.99.

Approximately 55% of the rainfall received occurs during the winter
months, 30% in sumner and 15% in the fall.

Climatic measurements are made daily, and consist of readings made
with standa.d U. o. weather bureau instrunents consisting of maximuin
and minimun thermometers, a manual precipitation gagpe, siing psy-
chrometer, and evaporation instruments. In addition, a continuous
record of soil and air temperatures, relative hwniuity and precipi-
tation is taken by umeans of automatic recording instruments,

Temperatures, Temperatures at thnis station are usualiiy not harsh,
rarely dropping below zero or exceeaing the hundred degree inark,
although 110® I, and ~33® F., extremes have peen recorded. The average
frost-tree period is approximately 150 asys, the last spring frost
ocecurring about May 10 anda the first tall one avcut Octcoer 8, In

the winter months the soil remains frozen only part of the time,
usually totaling 70 to 75 days auring any winter and not more than

LO days continuously.

Kainfall. The amount of rainrall received often is cowvrelated very
closely with the kind of crop harvested, particularly that portion
of moisture which i1s received during the winter months and stored up
in the eail for erop nsw. ngins are measuted in hunaredth inches
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by means of a standard instrument consisting of a tube, ilunael and
rule. The intensity of the rain is measured by an automatic Instru=-
ment which welghs the amount of moisture received and records 1t on a
suitable chart. oince tne chart is mounted on & revolviig drum run
vy a clock, the record snows tne length of time auring winlch & given
amounit of rain falls. The precipitation recoru at this station is
continuous since 1Glo, and is supplemented by IeCoLus obtelned uuring
the period 1897-1900 by wan arehbiel at his fara 13 miles north or
the station, ana 0y U. w. Goo8enough rroa 1909-1910 at nis farm south
o1 Linu. Thus, over a period of 53 years, reCOras 1ol Oilly three are
missing.

The percent ol possivle sunshine is low in winter, put high in summner,
being neariy aouvie bthe numver of hours in the latter season. Llhrough-
out the year, approximately lo5 uays are clear, y5 aays partly cioudy,
and on 105 aays clouay weather prevalls.

nelative Humidity, bvaporation and ainu MoVeiieNU. These three
Tactors are of lesser importance than the preceals onesS. however,
the amount of wind movement in a given period has an important etfect
on evaporation, the amount ol soll .wovewent, wiu the physical con-
dition oif crops during certsin scasons ol the year, Wil movemnent

is measured in miles of wir movemeat past o given point in a twenty-
four hour periou, by incuns ol & tnrse-cup anenometesr, maximuwn and
true velocitics are not readlily meusul'vd Dy the instrunents avallable
at the station. melutive hunidity 1s acasured vy means of suitapdly
mounted wet and dry oulb thermometers, which are collectively known
as a siing psychromster. Humiaity is an iaportant factor in the
comfort of humens wnd inuirectly affects piant growth. In semi-aria
regions such as ours, the effect of low humiaity anu hot winus often
resuits in farlure of iruits wna vegetavles to vear vecause of dam-
age from the hot, ary air. wsvaporation is measured trom a free-water
surface in thousandths of inches, ana is «n laportant observation

in relation to storage of water in open reservoirs, the amount

of runoff expected in mountainous areas and the amount of rainiall
stored in swanerfallow. Until recently, evaporation irom natural
land surfaces has defied measureuent and the evaporation tank has
remained the comaon mettiod oI weasuring this type ol water loss.

Conoal LVaoTLGATIUNS

Many winter and spring cereal varieties are tested each year at this
station, some old and others new. The standard procedure is to

test a new variety in a rod row against standard varieties. Af

the new one shows promise, it is advanced to larger plats and furthner
tested, usuaily for a five-year period. If the variety shows su-
periority in yielu, disease resistance, stiffness oi straw, guality
and other factors it is considered for release as a new variety.

Many new hybrids never get out of the single row stage of testing,
while others fall in the bigger plat tests. Formerly, varieties



L

originated as selections within named sorts, out new varieties now
are nearly always the result oif crosses made oetween twe or aore
varieties. From ten to twenty years is often reguired to produce
a variety, from the time the cross is m.de until it reaches the
farm grower,

winter Cereals, in a great many years, soil moisture and rainfall
conditicns are unfavorable to establishing stunds of winter-type
small grains. 1t is estimatea that in only one year out of five are
moistune conyitions adequate. Some control over fall Sbbdin5 is
acgomplished vy using the ordinary 7-inch drill when surface congi~
tions are f#vorabie and the deep furrow driiliin adverse yea{s,
benerq¢1y opcaxlnb, i’ gooa stands can be obtuined, iaxl SQWIL éfains
out-yield those sown in the spring.

Averape comparatiVﬁ data for certain selected varietieg of winter
wheat and rye - 1918-19L6

—pr- ™7 T

Y;élu Per Acre

Variety : Grain Straw Wt. Per O ST
Bul, Pounas By, Larown
Tul"kf::y 7 '3 100 59-24 <0
sharkof 1740 igi 59,0 18
nip 16,9 1503 50,0 9
Hymar 19.4 lod2 50,0 10
Golden 16,6 a2 504¢ 7
blgin 17:7 1354 50,7 f
negua 18,3 legz 5847 I
Onfed 1755 1749 £045 &}
Wasatch 16,9 1649 00,1 L
iogen nye Wi 2306 5144 i

TR ™ ™ Y

0t the winter wheats, hymar has showa the highest yield, out is not
recommended for this area because of i1ts unsaltisfactoly quaiity

when grown under semi-aria conuitlions. nio, g turkey type of winter
wnéat is 'recommended. nlo has equalled other turkey wheats in

yiele and test weight and has the aavantage ol superior suut and

ryst resistance. UOrtea has shown some proaise anong the wnite wheats,
byt is py¢mdr1¢y gpown in those areas of eastern wdbhlnéton where soft
wheat s arc proJuCnd. Orfed can be sown either in the fall or the
Spring, but appearg to be less heray under our conditions than the
turkey rLd sorts.

hequa has received limited testing at tnis station. ‘Lhis variety has
shown some supeiloplty over cqmnoniy grown sig pena varieties in yleld
and is rapidly expanuing in acreage part¢cu¢arly in \arflelq County
and the Horse Heaven area of penton County. Lt rates only Lq;l as

g bread fiour. although cliassed as soit white, it ixqucutLy prades
hard white under iimited rainfall conuitions. JSome of the oojections
; B ;
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to this variety are: weak straw, tends to shatter, suscegtivie to
common ana dwari smut, ali common rusts anu to powdery miluew. it
is not a recomnenced variety.

Spring Lerewls.  Although spring cerecls yield somewhat less than
winter ones when emerg.nce stands are equai, they are in most years
the predominant crops in Central washington, This station has iong
placed major emphasis on the development of high yieiding, hiph
guality spring wheat varieties., rollowing is a tavblie in which iia-
portant spring wheat and other cereai varieties are listed.

Average data for certain oSpring Cereals

1618~19L06

Yield Per acre
Variety Grain Straw Wt., Per No. Yrs.

Bu., £Oounds Bl Grown
Baart 16,0 1176 58.9 30
Ceres 151 1299 5847 <1
Onas 16,z 1120 53.0 zl
Federation 14.7 1009 5540 28
Orfed 16,2 1288 5% edy 5
Pacific pluestem L7 13306 S o 29
Marfed 10.9 1105 54.9 5
Awned QOnas 18.8 1295 56,2 I
neliance 14.8 104 5850 13
Marqguis 13.8 1222 550) 27
Coumon Sp. itye HaL 5 1i04 50,5 25
markton Qats 2745 1132 3.2 25
Hannchen barley 2550 1050 LT7.2 L
Glacier Barley 19.0 862 L2.8 2
Compana 257 1379 85,9 4

Over a 30-year period baart has successiully .waintained a primary
position among spring wheats grown in the pig pena. 1t will graage
hard white under our conditions aad is consicereua a high protein
variety. The flour from vaart wheat is in cemnand among paxkers,
grading excelilent ior bread and goou for crackers and cake. The
hard red spring wheats have not been outstanuing in our area.
Among the newer varieties, awned Onas, a bearaea selection from
Onas white wheat has shown considerable prouaise,

Many varieties oi oats, barley anu rye have been tested at this
station. Among these, Mmarkton oats and Hannchen varley have been
most satisfactory. Comnon spring rye is usually iow in yiela of
grain, but produces a relatively heavy huy crop.
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ANNUAL LolUmod

Fall seedings of winter peas anu vetch have been somewhat unsatisfac-
tory because of winter annu.l weed growth., The more satisfactory
spring sown peas, because of a cool teumperature seedling growth reyuie-
ment, iust be sown very early in tne spring, ana are pest grown in 28—
inch double rows to allow cuitivation. Accoir.ing to recorus heve,
about 9.5 bushels of seed can be expected, on the averagc., o peas

are in test at present. Peas are generally considered a high risk crop
and their proauction under seni-arid conaitions is not recommended.

FeTHOLS OF SuiDING Chnssbs

Best results huave oeen obtained in seeding spring cereals by working
the land earliy with a springtooth, or other suitable weeder, followed
by seeding with a drili having press wheels. &~ moderately heavy
pressure on the press wheels is desirable, although the depth should
be relatively shallow. The usual rate ol seedlag has been 40 to 50
pounds per acre.

Best results have been obtaiilea when winter wheat was sown between
September 1 anu October 20 at & rste ol 60~70 pounas per &cre. ror
spring wheat, early spring sowlng has peen most productive, although
yields are not greatiy reduced by deferring seeding untii apral 1.

Fuinls oobulnt Or Chnosbd

Semi-furrow seedin.s usually are superior to orainary driils rrom the
standpoint of yield. The aeep furrow drill with l4-inch spacings

has not been in test at this station, but there is ood reason to
believe tuis machine to pe as satistactory as the semi-deep iurrow
drill.

Pl Sool Pl liun

The modern combine, plus the bulk system of handling crops has greatly
complicated the production ol relatively pure seed on tne fara.
sixtures between varieties as well as crops has been stewally increas-
ing, more especially Detween wheat and rye. winter wheat will usually
be free from spring wheat mixtures due to winterkiiling, but it is
difficult to prevent winter wheat mixtures in spring wheat. Volunteer
rye is almost impossivie to eradicate owwng Lo its early ripening
habit, plus the fact that it readily snatters.

At this station a policy of constant watchiuiness and frequent
rogueing pius the use of clean seed has preventea the general es-
tablishment of rye in the fielas.

The method of producing pure seed for distripbution as practiced at
this station is as foliows: each winter a Lot of from 200 to 300
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pounds of choice seed of baart or nio is carefuliy fanned and hand
sorted to eliminate all off-type keineis., Although this is a time-
consuming process, it prevents the planting oif many mixtures and
variants which would later show up in the field. These lots of

seed are planted at reduced rates in isolated areas for pasic in-
crease. Sy this means, enough seed 1s usually obtained to plant
large station tieias the following year to be used tor distribution.
During the growing season the fields are rogued several times to
remove any undesired plants, and again at maturity when plants
showing oif-color chalf and strew are most noticeable. lIn spite of
these precautions, a few natural Iield crosses occur; rouents carry
in seeds ana whirlwinds deposit stray heads in the fields. At
irregular intervals several thousand heads that are true to type are
selected, threshed scparateiy and grown in short rows for lield in-
spection., From these rows which are again thresned separately and
pulked after inspection a new stock oi pure seed is ottalned which 1s
again increased until enough is secured to ailow disvrioution. 1t
is only in this manner that stocss of any variety can be maintained.

Pure seed stocks can be secured from this station by applying direct-
ly, or through your county apent.

POnaGr LNV LoTiGaTLUND

Forage Adaptation lests. Grasses and lepumes for soil anu moisture
conservation are veing tested at the Lry Land sxperiment otation in
cooperation with the Soil Conservation service, nursery vivision.

The initial testing is done at rulluan, Lind is one of a system of
outlying nurseries under aifferent soil and climatic conuitions to
carry on seconuary testing.

The followiny date supplements material presented at previous rieid
days. Kall 1943, brylang Grass pPiots. pighteen grasses were se=-
lected on the basls of past performance at Lina ana seeded in the
fall of 1943. The purpose of this plunting was to compare conser-
vation uses ana hay yields tor the 10 to 14 inch rainialil area. lIn
dryland rotations grass roots aud organic matter to tne soil. This
maintains fertility and improves the pnysical condition. The soil
is more resistant to wind and water crosion when it is well supplied
with fibrous grass roots and active organic uatter. hay yields along
with root prouuction, longevity, arough resistauce, ground cCover and
availavility oi seed shouiu be considered in seiectlng grasses for
conservation seedin,. Ihe following grasses have been outstanding
under dryland conaitions at uninu:

Dryland ounchgrasses: Crested wheatgrass and whitinar
beardless wheaterass

Sod forming grasses: Pubescent wheatgrass

Dryliand biuegrasses: Sherman blg blucgrass

Pine-leaved i1escues: Sheep fescue P-27h



8
From results obtained on tnis station and other dryland aceas the
foilowing grasses can be recoummended in the wheat-iailow area from

& to 14 inches annual raintall.

range and Pasture

l. Crested wheatgrass 6 lbs. <. whitinar bearuless wheat
Bulbous vilegrass 2:.1os. grass 8 lps,
bulibous wluegrass 2 1lbs,
Hay
G éhefm&n pig Dlueprass ¥ los. 2. oSherman bie vluegrass L 1bs,
Ladak alfaifa Zanss

Seeded in alternate rows

Fall and ospring Seedin; of Jryisnd Grasses and Lesumes alone and in
Alternate itow Mixtures,.

The preliminsry triai was seeded in tie fall ol L1945 and the spring
of 1946, The fall seeding was made late enough, wovenber ibth, that
no germination took place until tne rollowing spring. The spring
seeding was made as early as posslbaie, wmorch ist. 1his preliminary
trial inuicated that lete fall seedings were better for both dry-
land grasses and legunes.

Another trial was set up to mase a similar seeding in late fail and
early spring ior three consecutive yea:s to checa these results. The
yieids on these plantings have been very erratic due to variavie
stands snd timited moisture. Under aryiland conaitions, thinly spaced
plants will pioduce more per acre than thick stands. lLn general
better stanas of the grasses have veen ovtained in the fal. seeding.
With acungant moisture in the spring end suwaner of 1948, the spring
seeding ol grasses was equal to the fail., parly spring seedlng 1is
best for the legumes, but the stanus ouvtained have shown that fair

to good lLegume-:rass mixture can oe established irom late fail
seedings. whitmer beardless wheatgrass, oherman Olg bluegrass, or
standasd crested wheatgrass can be recomunended roc alternate row
seedings with alfaira in aryiana conservatlion piantings.

The second seeding of this project was made noveaber 1z, 1947 and
March 15, 1948. The thira seeding was compreted in L9Le-LY.

Spring 1943, Uryiand Lepune sSeeding. oix prouising dryland legumes
were seeded for acaptation tests and comparison with Laawsk altalfa,

A table of snnual anc average yield irom 1944 through 1947 of
legumes seeded in the spring of 1943 at Lin., sasnington follows:



Yield lbs, per acre Four-year
Species 1944 1945 1940 1947 AVEDrare
Sainfoin 1178 1341 960 303 921
Ladak alfalra 157 2290 13 L87 46l
Hybrid alfalfa 2032 Z350 1344 L58 1546
Siberian aifalfa 1905 3132 1594 205 1744
Cicer milk vetch 2658 2019 1197 183 1514
Sickle miik vetch 2252 <287 1785 L<o 1088
Perennial vetch 150k 1396 925 236 905

There is a need in the rotation for a legume that will produce and
maintain a stand under dryland conditions. There is very little
difference in the production of the top five legumes used here.
Ladak alfalfa has maintained the best ground cover and stand.

Cicer milk vetch stays .reen longer than other legunes and would
lengthen the prazing season in a pasture. ‘the legune adas nitrogen,
the grass builids soil.

Forage Crop Improvement. The forace crop prograi consists mainly
of selecting strains that are aost suitavie for dry-lana laraing
and range land piantings. The selection of grasses tanes into
account fall and spring recovery, auwount of growth, quality oi
forage and deslirapie seed habit.

racn year, general observations are mude in the grass aursery and
field piantings to select certain giants tnat may have desiraple
characteristics. some ot these plants are taken up and cloned in
small plots to study their behavior and havits under iiela conaitions.

Metnods of flantine Grasses. Among the several methods of planting
grasses, the mos. satisfactory stands have peen ovtalned Dy using a
drill in a clean summerfallow. The drill can oe aujusteda to seed
any desired rate and deptu. 1f the stuboie iana is clean, prass
can be successiully estabiished by seceding the stubble in early
fali. Since the grass grows very slowly auring the seealing stage
the seed-bed should be free from weeds.

Broaucasting oftun is done with occasionai success. lhis should pe
followed by light harrowing to cover the seed. a uanger in broad-
casting is the production o.r an uneven sténd Of grass, &nd an ag—
graveted weed problem.

The rate of secding grass most suitacle for pasture purposes is 5 to
8 pounas per acre. This will establish a stand unitosn enough to
prevent invasion ol weeds. The depth should not be over one inch,
preferavly it shoula be from one-quartcr to one~hall incn deep.
Proper depth can be secured vy using depth regulators on the turrow
openers or having the hose fastened outside ol the furrow openers,
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A drag chain may be used with the latter to cover the seed with
about one-quarter inch oi soil.

The best time to seed grass is in the tail oif the year, LI moisture
conultions are suitable, it can be sown from as early as osepteaber

1l to as late as January 1, but the lacal time is froa Uctover 1 to
15. opring seeding is not recommenaed unless it is sown early
enough to becowne well estaplisned pefore the onset ol hot weather.

Depending on the use to which the grass is to be put, row spacing may
vary froa seven inches to three feet. The wider the row spacing,

the greater the torage anda seed yielda. wpeyond the two-foot row
spacing, aaditionel cure is required to control the weeds that may
invade the stand between the rows. The li-inch row spacing seems

to ve the most swtisfactory. wmuch wider spacings than this .aaskes

the grass coarse and less desirable for pasture purposes, ana Lf
cultivated for seed, seems to promote erosion.

uniform stands of grass can oe estaolished oy seeding & cereal nurse
crop in alternate rows with grass. ‘ithe grain yield or the nurse
crops is approximately 90% of normal while &t the same tlue satls-
factory grass stanas are estaviisneu. The nurse crop can ve cut for
hay or left to mature for grain. The nurse crop utilizes the soll
moisture which woulu otherwise be used up Oy the weeds, thereby
providing & satisfactory weeda control measure. The orainary grain
drill can be adjusted to seed the two crops in alitcernate rows by
having removablie partitions plsced in the grain vox. The rate of
seeding ifor both the crops can ve made at the same setting but for
any desired variation, reducers made of heavy wire can be used very
effectively. iiecommended rate of grass and nurse crop seeaing 1is
eight pounus and forty pounds respectively. 4if rye is used as a
nurse crop, the rate should be cut down to <U pounus per acre. Spring
tension shouid be lessened on the furrow openers of the drill sowing
grass so tnat the seed will not be vurried too deeply in the socil.

Care and Handling of Grass sStands. Almost as auch importance

should be given to the care and handling of @ stand ol grass as to
the seed-ped preparation anu seeding. The grass 1n the seedling stage
during dry seasons often does not develop brace roots without which
it cannot stend any pulling or other mechanical disturcvances. ALf
moisture conuitions are above normal, the brace roots are quite well
developed during the first year's growth. &t the end ot the second
year, the grass can be moderately pastured without serious danage to
the plants. In the third year the grass will stand norial grazing.
Shermen big bluegrass is the sole exception to tiis rule. Thas
species pulls very readily when grazed at some seasons ol the year.
This grass is very desiravle as & hay crop, however. The normal
field carrying capacity for an estaplished stand of grass ranges
trom five to twenty acres per animal unit depenaing on the soil
moisture and the type ol soil.
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During the time grass is in the seedling stage, weeds can be inowed
at vlossom time. Mustarda can ve harrowed down or caovlied just after
it heads out and before the steus become tough.

The age of maximuu productivity oi crested wheatgrass is three to

five years after wnich it decuiines to a nornal productive capacity
resulting from the exhaustion of residuel soil moisture ana nitrates
from the soil. This station has & 20-ycar ola stand of crested wheat-
grass which produces about the sane now as it dilda ten years ago., in
order to increase the prouuctivity it may ve desirable to use a culti-
vating impiement botn in iate fall and in early spring to loosen the
soil and thin out the tnick stana. The cultvivation increases the

rate or nitriiication so that the lncreased growth will be as much as
25% over the non-cultivated stana. Usually this is recoamwenaed tor
grasses that are over four years olu.

The Use of Nitrogen in Seed Production of Grasses. In 1948, light
applications ot anmonium sulphate to voth cultivated wa uncultivated
old stands of grass were begun. whaoniuam nitrate also was used.
Although no wata are availavie, inspection oi the plats inuicates
that a positive response was obtalneu, treatea plats showing a
darker color ana .aore luxuriaant growth. In 1949 the season was too
dry to apply nitrogen to grass,

SOLL LiWVaiwllla'llUNS

Tillase experiments. There are 1o uifferent tillape treatments

in the experiment to determine the effects of different types of
implements, ustes ol tillage and anount of trashiness on crop yields
and on erosion control. ‘fhe present tillage series was started in
1938,

In past experinsuts, the vest yields were obtained by wet tall or
early spring plowing. There was a steady decrease in yleid as the
time of the initial tillage was delayed until aoout april 15 when
the decrease becamne greater due to volunteer growth anu weeds ex-
hausting the soil woisture.

Deep tillage gave the best yleld oniy when the annual rainrall was
above normal, but ior velow nosmal ralniali, shallow tillage gave
more satisiactory resuils,

psecause the plow turns under the trash, this lupleaent is not de-
sirable for soil erosion control. Tillage by a lister type ol im-
plement leaves tae suriace soll layer extremely open aud causes
greater loss of moisture by evaporation. however, such tillage
leaves the greatest amount of trash on the surface.

After~harvest tillage reduces the yield in relation to the amount of
moisture lost in the fall by increased evaporation from the loose
soil. If the degth of harvest tillage in the stubvle 1is retatively
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shallow very little moisutre is lost by excessive evaporation in

the fall, ana such tillage pecomes extreneiy important in destroy-
ing russian thisties before producing seed and 1n retaining the
moisture that otherwise would be lost in maturing the weeds in the
stubvie, A blade machine, if properly adjusted, ana other iamplaments
having suitavle underground cutting devices are satisfactory tor
aestroying weeds in the stuvole. The stuvoie is then left stanaing
to catch arifting snow in the winter and to control erosion.

Weeding directly aiter harvest has given the highest average yield
in tests with spring wheat.

Croyu notations. Because soil molsture is the major limiting factor
for plant growtn, very few crops can be successiuily grown other than
winter and spring cereals in most of the Bis send Country. There-
fore, & rotation system must take into account the limitation of
suitabie crops that can be grown and the vaiue ol such rotation in
maintaining productivity and in erosion controi. Although several
crops have been included in a rotation system in the past experimental
work at this station, the most satisfactory one has been wheat alter-
nating with fallow. A new set of rotation piots was set up in 1938
using grass and wheat in a rotation systwu. Tne grass stana is left
remaining for tour years, followea by wheal witernating with sumaer-
fallow in ths next sight years. Tuols type ol grass and wheat ro-
tation was based on the provavie effective maximun development of
grass root density and on the numoer of years required for a com-
plete decouposition of the grass roots in the wheat and Tallow,

Since crested wheatgrass reacnes its maxinun plant development at

the age of four years, it is asswaed that the root density is also

at its .saximum and this should oe an ideal time to break up the sod
for wheat and iallow. The remaining eight years shoulu be auple

time for complete decomposition of the grass roots after which the
land should bLe put bacxk into grass to replenish the organic matter
supplied by tne grass roots. Although the organic matter aepletion
is retarded by this rotation, the greatest aaventage is in the ero-
sion control aiforded by the protective mechanical action of the
fibrous grass roots. sucn a rotation system could be well adapted

to the dry-land {araing system in Central washington.

During the past several years, this station broke out tiela areas
of crested wheatgrass sod in strips ol nine-rod widths. These are
arranged to provide a rotation of wheat and fallow in alternate
strips with a narrow strip oi grass separating each rotation strip.
The grass sod was broken when the stand reached the age oi five
years by means of a one-way disk in late fall or in the spring Just
after spring recovery was completed. The yield of the tfirst crop
of wheat prouuced on the sod land was avout 75% of the normal

field yield. The succeeding crops approached normal production
quite rapidly ‘
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AGRONOMLC DATA FOo himal in s aUTATLON wild Uhaod

onY Lacy wifoalivenT STATLUN

Linw, waoHinGTON

No. Average
Crop Crops Bus. Lbs, Wt
After Per Straw Per Ht. Protein
(Grass Acre Per Acre DU, inches %
1946
Spring wheat 0 <l.2 leldy 00.8 20
' 1 21l.4 1019 60.7 20
Winter wheat 0 19.5  1R26 59.2 26
1947
Spring wheat 0 13.9 653 00.1 13.9
1 1l.8 539 0.3 17 13.2
2 15.4 718 00.0 19 13.9
Winter wheat 0 .7 871 60,0 19 13,4
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Application of rertilizers to #Maintain csoil Fertiiity.  sxcept
under extremely abnormal conditions, the application of fertiiizers
for maintaining soil fertility is not practical in dry-land farin-
ing. During years of avunaant raintall, the adaition of a small
amount of fertilizer will promnote more normal development of

plants in the early growing period. however, the increase in the
grain yleld has not been sufiicient to cover the cost of applying
the fertiiizer.

This station started a series oi permeanent plots of eight variations
of fertilizer applications in 19<3. In 1941 the soil from these
plots was analyzed for organic matter content to determine what
effect the application oi fertiiizers had on soil fertility. ‘lhe
analysis showed definite effects of fertiiizers on the soil or-
ganic matter. Although the carbon content of the soil was increas-
ed for all applications, the nitrogen was increased in only two
plots, namely, one having 3200 pounds ol straw applied each crop
year and the other having 3% tons of manure applied. Since
moisture is the limiting factor in crop proauction, the yieid is
naturally affccted very little by the application of iertiiizers.

Trees ana Shrubs for uvry-Land Pianting. Several specles of trees
and shrubs are included in the station forestry project for fariu
home landscaping and winda-break purposes, oode trees on the station
are 25 years old while others are 17 yeacs olu. Trees are a valu-
able asset to any farm, voth in improving rural living conditions
and in increasing the vailue of the property.

Initial observationsl tests of woouy species are carried on at the
Soil Conservation Nursery at Pullnan. Seconuary tests are carried
cooperatively at pxperiment stations at Prosser and Lina, washington
and at ioro, Oregon. The present testing propram at Lind was

started in 1928 by the Dry Lana sxperiment station and the Department
of Forestry and nange sMenassuent, washington state College.

A standard dryland windbreak planting consists ol a minimum of
five rows and when properiy estaviishea, gives excelient protection
from the wind.
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Standard species, arrangenent, and spacing of trees and
shrubs for windoreak piantings in the 8-10 inch rainfall

area

now ‘ Spacing sMinimun distance
NO. Species Growth habit in row from next rows
1 Caragana mrect shrub 3 ft. i8 ft.

2 Tamarix Intermediate shrub 6 it. 18 ft.
3&4  bBlack locust Deciduocus tree iz it. 18 ft.

5 Ponderosa pine  wverpreen tree 12 it. Q7 ft.

*ows may be spacea wider apart if cultivation equipment reqguires it.

Hesults to date inaicate that bladdersenna and southernwood are
equal to caragana in the ercct shrub group except thuat neither

are quite as winter hardy. 3ince nussian olive contains an uniden-
tified disease, tamarix appears to ve the most promising inter-
mediate shrub. American plum may replace the tamarix, but further
testing is needed on this shrub. Black locust is still the most
promising deciduous tree., Other deciauous trees being tested inciude
green ash ana Oregon white oak., awocky Mountain juniper appears
promising as a replacement for Ponderosa pine in the evergreen
group, Both bLouglas rir and Blue spruce also appear well adapted,
Continuous clean cultivation is essential throughout the life of «
dryland tree planting. Interplanting oif crops utilizes moisture
needed by the trees and shrubs and this practice i1s not recomnended,
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