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Abstract
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h r r t  i l  l r rmer l  sou l r l  le  h rmed l i le  o ther  pans  o l  the  same zone.  The zores  pror ide  r  onrnron  has is  l i r r  i r l r .n t i l i i ng  a ros  where
sur r r * " |u |c rch lngro l 'p r rc t i ces 'c rper ience.od la lo r r ledgebemeenandamongprodurers . r t l scar r l l r r ' r s . .x j | l s i )n .andSo i ( l )n
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irlrhln bul nol bemeen zones.

Introduction

\o,; Iarming tcchnologics have been developed
over the last I0 vears in Lhe Pacif ic Nr)r lh!, ,cst
(PNS ) as a resul l  of i i  lhrcesl l tc (Olcgon. ldaho.
and Vashington) resecrch ellbrt called Solutions
to Erosion and Economic Problerns (-STEEP) es-
taLlishccl to clcvclop nc\r' rrosion ccntrol strategies
(Olclen-"tadt et rz1. t9l l2). Horlerer. eralrrat ion and
adoption ofthcsc tcchnologies have lagged behind
the research phase of derebprnenl part ial l !  be-
caLrsr: ol insLrffic icnt lr:chnologr transicr. Producers
arc hesitant to adopt practices developecl in
another state or area e\en i i  their local soi l  and
cl inral ic crorrcl i l ions arc sinri lar. There ue let 'pub-
l ished aids e-"tabl ishing locaLions ofsirni lar soi l  and
cl inatc in this di lcr-.c lcgion. Successiul m:uage
rnent ofconser\ l t ion t i l lai_{e svsLems. l 'or eramplc"
mav bcncfil lr'orn application of avnilable technol
ogics liorn research done in geographicall_,- clilfer-
c r l  l ^ ,  J t i o r , -  t l r , r t  l : r r c  - i r r r i l r r  r g n , r , ' n  i ,

This paptl  dcscribes a sel ies ol agfocl imatic
zones (AZ) del ineate-t l  on thc basis of sini lar soi l
and cl imatic factors in the Inte|mounLain North-
uest (Iclaho and those parts of Orcgon and
Srashington cast of thc Cascacle fr lountains). Ob
jcctivrs t'crc to develop l selies ol zones for the
P\! i '  thal \rould :r lLr l '  sr. ienLists. f iclcl  pclsonncl.

l Jo i , i r  . , )n r . i l ,u r io , , , ) f r l i .  {  SD, \  IRS !n l l  Orcso f  Srare  t .n i 'e f
sit\ dgri(,lt,rfll Fl\l,, .irr.nr S1.r| ,',. Lthni(! Plper \o. ll;!16.

and lrroducers to compare neu' lechrrologies morc
cilcctir.el,v. to design l;rm managenlent svsterns by
adapting methods tested in plols lor:ated in olher
arcas with sirni lar soi l  and cl imatic condit ions, and
lo pre-rent Lheir research f indings for use rn a varr-
ctr ol larming situations.

Criteria Used to Deline Agronomic Zones
()iteda used to dellne and delineate AZ are basr:d
on soft white \\,inter Nheat, the major .rop grown
in thr: Intcrnrountr in Northlest. lni t ial  evaluation
ol criler-ia needed to effectir,elv delineatc zoncs t'as
donc in a live countv area in northcentral Oregon
(Dotrglas et al. 1988). Onl_v three criteria [soil
depth (SD). rncan annual precipitation (X'I,A.P). and
curnulut ivc gro*ing clcgrcc davs (C(}DD) l iom t

Janrrarv Lo 3l \ ' lav] rcrc nccdcd to i t lenti fv six
zones th:lt delineated managelnenl svstems forwin-
tcr l lhcat productiorr l i th reg:rrd to eroslon con-
tfol and sustained produd;vitv. l 'hc same three
c l i l e r i c  r ' e re . r - eJ  t o , l e l i nea t .  t l r - : , : : u rn r  : i r  zun t ,
lbr the Intermountain Northlest (Douglas et ol.
1990 ) .

The f irst c,r i tcr ion uscd to dcfine AZ w.as SD.
Soil dcpth is important becau-"e it afferrs soil r,'a-
ler storage capacitr.  Soi l  dcpths i |crc dctermined
from publishecl SCS (iount,v soil suners. l\lost
agricultural soi ls in thc Intcrnountain No hrrest
have mediurn Le\turcs and thus have the potential
l u  . l o r .  - im  l c l  a  mor r r  ' l -  n l  a '  a i L  h  '  r \  J l ' r  l '  r  l  n i l
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depth of soil [approximatcl,v 50 rnnr (2 in) per 0.3
m (12 in) soil]. Mrrch ofthe precipitation lirlls dur-
ing vintcr thcn cvaporation is 1ow and sLor-age
potential is high. C)bscn'ing appropriatc rlalcr con-
servation fra.lices can result in storaEie ol rppror-
i r n . r t ' l r  7 0  I ' r f r F n l  o f  l l r e  r r i r r l e r  I ' r e ,  i t , i t a t i o r r
(Ramig and Ekin 199I). l 'or example. i f  annual
prccipitat ion is 300 mm (12 in). approxirnatelv 70
perctnt or 210 mm (8.4 in) wi l l  lal l  during the t ' in-
tcr months. ofrvhich 70 percenl or 147 mrn (5.9

in) could be stored. fhis amount of $atcr- $ill rc-
tharge a medirrm textured soil to r depth of appror-
imatcl l  l  m (40 in). Soi ls deeper than I m (40 in)
s i l l  r . l u i r e  n ro re  l h l r n  onc  \ i n l p r ' -  l , f c . i f i l J l i on  l u
rech : r ' ge  t h ,  1 ' r uh l ,  un l , - -  r nnu . r l  1 ' r , ,  i p i t r t i , , n  i .
grcatef Lhan,tr00 mrn (16 in). Thu-r, t lo SD cate
gories (! igure 1) wcrc usccl to dcfinc AZ: lcss than
I m (shallow) and greater than I m (deep).

[ iater is thc single nrost l i rniLing factor for
dryland crop production in thr Tntcrrnountain
\u f l  h r ' - . 1 .  T l r . r - .  t h .  . - , . , r l l ,  r i t e r i , , r r  l , ' r '  - eg lega t -

ing land areas into zone-. tas l lAP ( l ' igure 2).
\ ' lcan annuii l  prccipitat ion was delermined from
\a t i o r ra l  \ I e ' r t l r e r  Sen iee  30  re . r r  f r ec i l ' i t . r t i un
rccords. and \ras used to subdivi.le croppin€i areas

inlo three classes: u'et.  clrv. anrl  verr dr ' ,v. 
' fhe 

tet
class consistcd of:ucu rccciving ovcr 400 mm (l 6
in) of annual precipitation. 

'fhese 
areas normall,v

rcccive suff icient rainfal l  to support annual crof-
ping of cereals irrcspcctivc of SI]. Thc dn class

[250 to,100 mm (10-16 in) annuallv] l ras chosen
to  i r l e r r t i [  . r r e . r .  r ' h ,  n  5D  i s  impo r l Jn l  i n  mJnJE-
ing stored s{} i l  $'ater. This "drl-" area \!es sLrb-
divided into two subclasses: 250-350 mm (10-14

in) and 350-400 nm (14-16 in). Shailon soils ( ( I
m) are frr l ly recharged alrnust elery winter in both
subdasses and can produoe a crop annLlal ly. Deep
soils () l  m) in the drier subclass clo not ful ly
recharge eat:h season and are usually summer lal-
lot'etl to maximize crop production ancl rvatcr usc
efficiency. Deep soils in the Netter subclass
rcchargc in mosl vcars and can produce a crol)
rnnuallv approx;rnatel,v ?0 perctnt of the time. i.e-.
sefen vcars out of f0 (pcrsonal communication l l r .
R. E. Ramig, [ ,SDAARS, Pendleton. Oregon).
Thcsc soi ls can be annuall"- cropped $hen \\ ,ettef
condition-s prevail and summer fallolvcd lvhcn con-
dit ions are drier ' .  The verv drv class l(250 mrn
t  l 0  i r r r l  r ' . r s  * l ' ,  r ' , 1  r , ,  i J ,  r r t i f r  t \ , . r 1 ' p r , ' r i r n ; t ,
loler l imit o{ drvhncl $intcr nhcal producl ion.

DEPTH

% ' t
n  , r

SOIL

l ' i gure  1 .  So i l  d . t , lhs  l i r  l | r .  l ,n ,  rn , , ,nL ! i , ,  \o r t l$ .s t  (mr .

MILES
0 7 0

4 4 4
KILOMETERS
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Arcas in this class not onlv lecei,re \ .en' l iLt lc
plecipitation, thev have r erv high el.dpotranspira-

' lhe 
third cri tcr ion usccl to dcf ine dZ was

(l( lDD i iorn 1 Januar.v through 3l NIav. Winrer
r{heat gr()wth and rnrnagemcnt pracl;ces in a five-
colrntv arca in rrorthcentral C)r.egon r{ere oltscned
ancl CCDD r,crc delermined that fit these observed
management pa erns (Douglas er al.  I988). CGDD
r,rere calculated for each 1|eather station bv aver-
. r g i r r g , l a i h  m . r r i r r r u n r  r r r , l  m i n i m u r r r  C e l - i u .  r c m .
peralures. sctting negative value-s (trclolr the
freezing point) to zcro. an(l surnming for each dav
l rom I  J rn r ran  t l r r o r rgh  3  I  \ l a r .  \ . r r i o r ra l  I  c r t h . r
Service l3O vcar ternpcrature rccords ucrc usecl lo
rnake the ctr lculat ions.

'fhrcc 
classcs vere recognizecl < 700 (:old),

700-1000 (cool). and ) 1000 (r'arm). CGDD irrm
I Januarv-lll l\{av are shot'n in Figure 3. ligure
:rJ \ras constlucted from CGDD valucs lbr lO2
\realher stat iols in the thrce sLate area. Values
rangc l iorn a lor,".of 122 in testcm Klarnath (1o..
Oregon. elevation 197.1 m (6475 f i) .  k '  129T in
northern l fasco Co.. Orcgon. in the Columbia
Rivcr Canron. at an cleval ion ol 85 m (280 i t) .
Values in ldaho. southcrn Oregon and nofihern

PRECIPITATION
m m

MILES
o

4 4 4
KILOMETEBS

WashingLon ale generallr Jol,".er than in the rcst oI
the region hecause of rhe larger pcrcenragc ol high
elcr.ation land in Lhcse areas. 'l'he 

higher values
occur irr  r i lcr val levs of the Snake ancl Columbiu
Rir.ers.

In arcas lecciving < 700 (IGDD. there is dan-
ge r  u l  l r o - l  i n  r r r l  m , , r r t h .  t h ,  q ros i l | !  se r -on  i -
sho . and evapotranspiration is relativcly low. Soil
l iost damage is general ly minimized due ro the in-
sulating qualities of a deep. contiDuous luntertrme
-nn rn l ' a ,  k .  an , l  t he  t l r a r , i ng  o l  - n i l s  t r nz .n  p r i o r  r , ,
the first sno$.fall bv residual soil heat. Ho*ever.
flloi\,ers must use r:ereal r.arietics that are 1i.0sl
loierant and rcsistant to sno$ mold and oLher
patho:iens that thrivc in cold. moist conditions. 

'l 
he

geoglaphic area coverec.l includes most of ldaho.
exccpt lbr lhc tarmer. loner cievation Sna_ke River
vallet svstem. south{estorn anal northeastcrn (.rre-
gon, and northern S'ashington.

ln arcas reccir.inli betr,".een 700 and 1000
C()DD, rrinters are suflicicntlv cold thar grarns rnrrst
havc some fiost hardiness. but the pr.incipal lrost
damage comes from brief. severe, cold periods
s l r c r r  t he re  i .  nu  -nos  r , , r e r .  Th ,  - e . r - . r - . r r e  l , r im ,
l,".heat grorring areas tilh cool tempcratures, ade-
qurlI  moi: l  n .  arrd m.,Jerar,.  c\alotrrn:f iral i t ,n.

ANNUAL

l i gure  2 .  A I rua l  p r r r  i | i l u l io r  i s ) l ! \e ts  fo r  lhc  tn te rnh !n lo in  Nor rh$ ,es t  (nxn) .
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CUMULATIVE GROWING
DEGREE DAYS

1 JAN --  31 MAY

z
Trl

E

) 'loo0

700-1000
< 700

MILES
0 7 0

0 4 4
KILOMETERS

These conditions prevail oler a Jargc acreage in cen-
tral Vashingon iurcl in narrow bands crossing norlh-
central Oregon, southeaslern Tdaho. and $'esl
central Idaho.

Arcas receiving over 1000 CCDD have ven
warm grot.ing conditions. high cr.aporatir.e dernald.
rare frost damage, and a high probabiJitl of hear
-lrc-- aft .r  l ,u, ' l  . tJr, . .  ( ,eneraJJv eerh-muturing r.r-
ietie-s of u,heat arc most successful in this area be-
cause grain filling occurs before thc high summer
heat sLress begins. This area covers r llanana-
shaped band running through parts of Crant.
Adarns. Franklin, Benton. Yalima, and Wall:r Walla
counties in southcentral Washington. and [, matilla.
l\{orror'. and Cilliam counties in northcentr-a] Orc-
gon (Figure 3). Therc are small elongated bands
in southwesLern Jdaho and in easter-n Orcgon
paraileling the Snake fuver.

Agroclimatic Zones

Si-r agroclimatic zones (Figure 4. 
'lable 

I) hare been
delineated bascd on diIllrences in SD. XlAl'. and
C(lDD. These zoncs have been definecl to facilitate
tee l rnn l , ,F  t r r ns f ,  r  : r n r l  r pp l i ca t i , , n , , f  ,  uns ,  n  r t i o r r
iirming tedrnologics in the Intermountain North-

{cst. l'or this reason thc discussion oI soils in cach
zone is concemed primarilv *ith those used I'or cul-
livation. Vast areas of the Intefrnountain Northuesl
are not suitcd to cultivation ancl soils ol these non-
cultivated areas mav lle verv different from the cul-
tivated soils. Solrccs of soils inforrnatiorr ror ercl
zonc include Boling (1988); USDA Soil Conscrr,a-
t ion Seniee (198,1 and 1986); and numerous SCS
countv soil survevs. Man,v o{ the areas arc still co
vercd rdth forests and rangclands but i[ cultivated
would bc frumed like other parts ofthe same zone.
These uncLrlt ivated areas are not idcnti f ied l i thin
cach AZ.

Zone 1: AN\UAL (IROP-S'ET-COLD

SD: depth not a I;ctor'
MA ] ' :  >400  mm (16  i n )

CCDD: < 700

Zone l  (Figure,1. Table l)  cornprise-. areas of
high elevation and rnountainous lerr-ain. I'lost soils
are not suitcd for cultiration and are marpfnal frrr
crop production beeausc thev are too shallor,,., too
- r cep .  ' , r  1 , , '  , o l , l .  C r r l t i r a t - d  s , i l -  L , , e r rp r  i r r r e -
mountain vallevs or mountain lbothills and occupv
lcss than 20 percent of the area. In northern
Washington and Idaho. soils of this zone are rnostlv

ligurf 3. Curularile grownrg d.sr(r.duri liom r Januarr rhrougl,3t ['1.! for the llr.]nnolnhir \onh$esr.
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l igurc , r .  Agrnr r r i .  ^ ,n fs  l ; r  rh .  In rdmounrn in  \odh$esr  (See Tab le  I  lb r  legerd) .

TABLE l. AgrorliDatn zot ltgtr li, figur. 1.

AGROCLIMATIC ZONES

MILES
0 7 0

o 4 4
KILOMETERS

7.onc  Nrnr '

Currulatire Crouug
Degree lla\ s

{l Jan-:ll \lav)
Soil Depth

A\\U.{L (ilt0t,,\\ E l -(lj-l)

A\\T.r\I CROP N I'T COOI

' \NNL.\ I ,  CROP }-AI , I ,Otr  TI I \NSITIO\

I\\I,{L CROP DRY

GRAI\  f , \ I , I ,Otr

lRRl( ;At  u1)

(]\cr ,100
{16 n'

Orer .100
(16 in)

350.100
(14 16 nr)

250 100
110 16 inl

Under:J50
( 1 , 1  i n l

0!er I

t n d r l

Orer 1

L nder ?00

700-1000

;0i l -1000

t . n , t (  r  1 0 0 0

glacial. glaciofluvid. lacustline ol alhrvial in origin.

Frequently. the upper profile is formecl in a thin.

less than 0.r5 m (20 in). layer of loess and lolcanic
ash. These soils are pledomirrantlv Xerrrhrcpts lith
ft igid or mesic temferalufe regines. with some An-

dcpts and N{ollisoLs. Thcv arc cotusc to meclium ter-
t u red  . r r r d  l e re l  I n  - t ee f l \  - l o l ' i ng .  Rep r - - . r r t r t i r .

series afe Wails. Nevine. ancJ Spokane.

-soi l-" of the hi l ls and loothi l ls of thc Bluc \ loun-
tains of Oregon ancJ S'ashin;1on have formed in

1ocss" rcsidium, and collu\.ium. luve rnoderate to
high amounts ol olg:rnic matter in the sLlrface, are
rrcdium to finc te:<tured. and are genllv to verl

stronglv sloping. Nlost oI the soils are ArgialboLls

or Argixerol ls rt i th mcsic or fr igid temperature re

gimes. Representative series are \{'aha and Cowslv.

30 I ) , , r r gLs .Rickman. Klepper. Zuzel, and W1-sock



Soils along the crstcln siclc of thc Cascadc
f ' lountains are composed ol a mlture of pafent
materials induding volcanic ash. locss. and ai lu-
viLrm. Thcv arc lcvcl to strongl_-v sloping. medium
to mocleratell fine textured. and contain m.rder-
ate to high amoLlnLs of organic matler. l lost arc
Xcrochrepts. Xeralls. and Argirerolls r,ith mesic
l c r r l ' F f r l I f F  reg imes .  Rep r r - -n ta l i \ ,  - i  r i ' -  i r f ,
Goidendale. Cunn. and Wamic.

Natilc vcgetation is primlrily drv to moderate$
drv conilerous forest or PNS. bunchgr-ass tvpes.
e)icept i l l  the soulheastern part o[ IrJaho *hcrc i t
is shrub-stcppc. Thc primary species in these
ibrests ale ponderosa pine (Pinir potrdercsa
Larrson & Lartson). Dorglas llr (l'seudotsugt men-
:ie..sii (\'lirli.) Franco), and gtand fir (ADier gorr.dis

{Don) Lindley) at higher elevations. Lower eleva-
t ions. which cornprise rnost ol the cropped arcas
in this zonc. consist of opcn fbrcsts of ponderosa
pinc in u,".oodland sar.annah-tvpe vegetaLion
(Frankl irr ancl Dvrncss 1973). Tn southcastcrn
ldaho. prec\ritation patterns include rnore sLlmnler
rainfall and tatcl storagc is lcss cfficicnt. Thus the
cold high eler.ation land receives more Lhan 400
rnn  (16  i r r )  o f  p rec ip i t a t i on ,  bL r l  l hc  vcgc ldhon  i s
a shrub-stcppc dominated b_v big sagebrush (Ar

temisio tidentata Nutt.) with bunchgrasses such
as Fesuu;u klahoensis lilrncr ancl othcr grasscs and
ibrbs in the under'-rtorv (Flank]in ancl Dyrness
1 9 7 3 ) .

i nos  c , , r " r  i r r  t h i -  u , , r r .  l r . l l . , l - ,  r ' r . -  r ' i n t ,  r
injun to plants. Horvcvcr, ccreal varieties that e\-
hibit the rnost resistance to sno\! mold must be
planted. There are a few areas in zone l .  espe-
ciallv in castcln Tdaho and at very high eler.ations.
where winler cereals cannol be grorvn becaLrse the
ltcather is too cold.

ZONE 2: ANNLIAL CR0P tr ET-COOL
SD: depth not a facbr

N IAP :  >400  rnm (16  i n )
CCDD:  <  700 -1000

Soils in zone 2 (!'igure 4, Table t) are deep
(>l rn [ :10 in]) and arc idcal lv suitecl to crop
production. Approximatelv 95 percent of the ar-ca
is cul l ivated. Soi ls arc almost entirdv formcd in
deep locss. rvith rninor amounts of alluviurn and
colian snnd. 

'l'his 
zone includes the mosl produc

tive soils of tbe region. Holvcvcr. lhcv iu-c vcrr,- sus-
ceptible to $,ater ercsion. In Washington ancl Idaho
Lhis zone conlains lhc arca commonlv knon'n a-s

the ''Palou,.e." Loess can erceed thicknesses of60
rn (approximatclv 200 ft) ,  cspccial ly in Whitman
Countl.  Washington (Centry 197,1). In W:rshing-
ton, Oregon (L,mati l la Count;-).  and Idaho
(Benewah and Latah Countics). soi ls arc mcdium
to moclcratclv line textured. moderate to high in
organic malter. and nearlv lcvcl to stccpl l  slop-
ing. llost soils in this part ol the zone are Haplor-
erolls, Argircnrlls. and Argialbolls tith mesic
temperature regimes. Representalive sefles are
Palouse. ALhena ancl ThaLLrna. In \ez Percc and
Lcrvis countics in Tdaho soils are slightly higher in
orEianic matter and have B horizons that afe finer
te\tLrred lhan lhe olher arcas of this zonc. These
soils are Argialbol ls. Palexerol ls. and Argixerol ls.
Ncz Pcrcc is a representntive series. ln the (lrand

Rhonde val le,v ( l lnion CounL'1').  Oregon. the soi ls
are developecl ftrm locss, coiian sancls and allu-
vium. 

'l'hc 
locss soils are similar to those found in

the other areas of this zone. The al luvial soi ls in
this vallcy uc high in organic matter and commonlv
have poor drainage. They are classifiecl as FIap]or-
erolls and Haplaquolls. Alicel and Catherine are
represental lve seflcs.

Zone 2 includes tetter parts oi the steple land
o r i g i r r a l l r  i n  t l r -  Pe lnu - -  a r rd  \ ,  z  P ,  r , ,  p r . r i r i ,  - .

Dominanl perennial grass spccics inchrclc blue
burrch rlheat grass (Apgop,tron yricntun (Pursh)
Scribrrer & J. C. Smith), Idaho fcscuc (Festuca idtL-
Aoensi,i Elmer). and a ,'ariety of [orbs (Daubenrrrirc
l gbq ) .  Th i -  zon ,  r ,  r ' i r , *  s [ i 3h t l r  l e - -  p rec ip i t c .
t iol  than zone 1. but st i l l  greater than 400 mnr
(16 in) annrral l ;- .  Elerat ions are gencral lv lo\\ ,cl
than in zonc I and tcmpclatules are slightly
rr 'armer; thus CCIJIJ are higher'(700-1000). How-
ever, r,ith thc intcrmittcnt snow co!er. potential lbr
$, inter injurv sl i l l  exists.

ZONE il:ANNIIAL CROP-FALI-OS TRANSITIO\
SD: >l m ( '10 in)

\ ' IAP: 350-400 mrn (14-16 inJ
CCDD: 700- 1000

Zone 3 (Figule 4. Tablc l) ,  of lhich 90'95
pelcent is croplandj identi l les areas of r leep soi ls
that occasionallv har.c lcss than adequate precipi-
tat ion ibr optimum crof production. \ ' lajor soi ls
har.e formed in loess and are mcrl ium to rnodcr-
atelv fi e texturcd l,".ith modcratc amounts ol or-

Eianic matter. Landscapes are gentlv to stronglv
sloping. Tn S.ashington and Oregon these soil-r are
classiliecl as Haploxerolls ancl Argixcrolls t'ith
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mesic lempcrature regimes. Representatrvc serres
are V'alla Walla. Athcna. and Broadar. Soils in
southeast Idaho are Haploxerol ls and Argixerol ls
rtith rncsic and liigid lemferaturc rcgimes. A rep-
resentative series is Rcxburg.

Zone 3 comprises land in the Palousc and Nez
Perce prairies al slightly lot'er elevations than zonc
2. Tn southeastern Idaho. it includcs shrub'steppe
vegelation chdrac*eized b,v an overstory of ,4ze-
misia tidentata \utt. and bittcrbrush (Purshia
tidentata (Pursh) DC) intcrspersed t'ith an under-
storv of forbs.

ZONE 4: ANNLTAL CROP-DRY
SD: < I rn (40 in)

MAP: 250-,100 mrn (10-l6 in)
( l ( lDD: < 1000

Zonc .1 (l'igure 4. Table l) identifics arcas r,".rth
soi ls that are general lv lcss thar I  m (40 in) thick
over bcdrock or a restritting layer. Approximatelv
50 percent of the area is cult ivated. Soi ls in this
zonc arc developed in loess. glacial till and allu-
vium. Thel r'ary t'idcly in texture, and sorne con-
lain modcrdtc amounts of coarse fragmcnts. Soils
ofccntal and soulheastern Washington are devel-
oped in loess. glacial till or alhrr.ium with basalt
or a restr ict inEi laver at a shal lorv (( I  m ) dcpth.
These soils ale Ilaploxcrolls and Durixerolls r,ith
lrigid .rnd mesic tempefatufc rcliimes. llepresen-
tative series are Ritzville and Willis. In Oregon
(Wasco. Sherman, Cilliam. and Morrorv counties),
and V'ashingLon (Klickitat county). soils are de,,el-
oped in loess ovcr basalt or induraLed hardpan.
These soils classify as Haploxerolls, Durixerolls.
and Argi: terol ls r l i th mcsic temperature regimes.
Reprcscntative series are Morrow. Willis. and Con-
don. Soils in ccntral and southern Oregon havc de-
lcloped in loess and alluvium o\.er indurated
hardpan, bas:Jt, or othcr rock. These soils are das-
silied as Durixcrolls, Durargids. and Cambolthicls.
\'ladras is a representative serics.

Zone :[  rcccives 250-,100 nrn ( l  0-16 in) pre-
cipitation yearlv and is rtarm (generall_v 700-1000
CCDD but can be ( 700) with shallon soils, there-
lbre. rnanv vegetation tvpcs are included. Much
of central Orcgon. near the ( lascade Mountains.
i s  ,  ' , r ,  r ,  J  l  i t h  d  n  .  on - r r .  pond - r ,  ' s . r  p i ne  o r  j r r n  i
pcr lbrests. These areas gradc into shmb-steppe
and steppe vegctrtion ofien dorninated bv sage-
hntsh (Artemisio. triteadrrra Nutt.) and blue bLrnch
wheatgrass lApVtpvort spicatum (Pursh) Scribner

& J. C. Smith). Sandier area-s have indian riccgrass
(Oryzopsis l4'menottle; (Rocmer & Schultes) Ricker)
and needle and thread pgass (Sripo tnmata Trin.
& Rupr.). Sandberg bluegrass (Poa secanda J. S.
Itresl) is common on rockier outcrops (l)aubenmir-e
r97o) .

ZONE 5: CRAIN-IALLOW
SD: >1 m (40 in)

MAP: <350 mrn (14 in)
CCDD: not a factor

Zone 5 ( l igure 4. Table l)  idcntf ies areas of
deep () 1 rn [40 in]) soils that receir.e limitecl rain-
Iall (350 mm [4 in] or less). In Washington. anrl
adjacent afcas of OrepJon, appro:<imately 90 per-
ccnt of this zone is cult;vated. Soils are forrned in
deep loess. are klrl, in or€ianic malter. and are
med i r rm  t , . ' , l u r cJ .  Thc . c  -o i l s  d rF  r cn  {u - ccp t i -
blc to 1{ind and r'later er-osion. Landscapes are
gentlv sloping to moderately steep. Soi ls arc Cam-
borthids and Haploxerolls rvith mesic temperature
regimes. Representative serics arc Shano, and
Walla Walla. In Klamath, Lake. and Deschutes
counties in Orcgon. less than 20 Jrerccnt of the
zone is cultivated. Soils are formed in r.olcanic, al-
luvial. and lacustrinc matcrial. fhese soils arc clas-
s i f i ed  as  Hap loxe ro l l s  and  A rg i xc ro l l s .
Rcpresentative series are Deschutes and Foldney.

Vegetation in Lhis zonc is primarilv shrrrlr-steppc
in $''ashington and northcentral Orcgon but pon-
derosa pine and joniper occur on the pumice soi ls
in south-central Orcgon near the high Cascades.

ZONE 6: IRRICATED
Sl,t :  d"prh r,or a fu, lL, l

N{AP: not a factor
CCIJI): not a factor

Zonc 6 (Figure 4. Table I ) iclcntifies areas that
u -u , r l l r  c c r rno t  L '  ,  r r l t i r . r t e , l  u i t hou t  i r r i ; a t i un
There are also rclativel,v small irrigated areas in
dll other zones from I through 5.

\at i !e vegetation in zonc 6 is general ly steppe
or shrub-stcppe dominated b,v perennial shrubs
dnd grasses. Soils are coarse to moderately finc
textured. low in organic matter, ard levcl to gently
sloping. Manv are Eiravellv to vcry gra\.ellv. In
Washin;1on and Oregon, thesc soils are formed in
eolian sands or silty alluvium. They arc clnssified
ru 1'orripsamments or Camborthids with mesic tem-
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Quincy, Winchester. Sagehill" and Warden. Soils
in southern ldaho are formed in loess or ailuvium
and are dassified as Camborthids, Paleargids,
Durorthids. Calciothids, or Haplargids tith mesic
tcmpcrature re€iimes. Represenlative senes arc
Gooding. Power. N{inidoka. Trevino. and Portneui.
South-ccntral and south-eastern Oregon soils are
formed in thin loess and al luvium.'fhev are
Haploxerolls, and l)urorthids with mesic tcmpcr-
ature regimes. Represcntatir.c scries are Fordne,v.
and Nvssd.

Discussion

The drvland Intermountain Northr,".est. thich has
a $'intertime precipitation regime. is dcpcndent
primarilv on soil vatcr storage lbr crop grol,th.
" [ he re  

mr r " t  be  enoug l r  sa l c f  - 1 , ' rF , l  u \ , . r  t l i n l c r .
or over t\{o viinlers. to sqrpl-v thc growing crop dur-
ing the essentialll' rainless summer months. Since
the major crop grot'n in the cirylancl arcas of the
Intermountain Nonhwcst is $'inter $,heat. we based
the delineation ol AZ on climatic and soil
par-ameters impofant in winter $,heat growth.

Cumulativc grot ing degree days provide a
reliable index to planl development (Rickman et
al. 1985). The appearance ofcach successive leaf
on the mdin stcm of {heat is linearly relaled tcr
CCDD l.ith approximately 100 CCDD required lbr
thc dcvclopment of each leai.  Ti l lers also appcar
in the same fegular pattcrn tt predictable inter-
vals lclativc to main stem leaf number (KJepper
et aL- J,982). Dates of I Januarr to 31 Ma,v were
chosen f()r thc accumulation of degree days be-
cause all winter cereals. regaldless of planting clatc.
pass through this timc interval. Nlunv of the im-
por-tdnt tempelature-sensit i le. yield-clrtermining

groirth evenlsj such as number of heads per unit
of land sul lace. numbef of spikelets pcr hcad.
numb[:r oI kernels per spikelet. and size and vigor'
of the last thrcc lcaves on each culm, occur dur-
ing this period.

Since water is thc basic resourcc and is iimit
ing for crop production. AZ can be used lo asscss
the potential for other lvintcr crops such as barley
or rapeseed. Most of zone I is actual lv forcst and
much ofzones 4 and 5 is prcscntl-v rangeland. For'-
esl and rangeland is not delineated. but is included
in the zone in which i t  rvould l i t  i f  i t  uere cropped.
These sir AZ for the inlerrnountain Northwest may
not be uscful $here t'intertime rainfall is not prc-
dominant and crops do not depend on soi l  mois-

ture sLored oyer-\\'intcr. However. criteria and
concepts should be expanclable to dcvclop similar
zones in other drylancl agricultural areas.

Zones 1 and 2 difler onlv in CCDD; ( 700 and
7 t )0 -1000 .  r e -pe . t i r ch .  E r " - i on  b1  \ c r c r  i .  - c -

verc in both zones and annual cropping should bc
practiced to decrease thc crosion potential. Annual
cropping helps deter soil erosion b1' r'ater by keep-
ing the soi l  sur{ace covered for longer periods o{
timc than if summer fallow was used. Somc form
of chisel tillage may help incrcase vater infiltra-
tion, and subsequcntly decrease surface water
movement dol,n slopes. during winter and early
spring in heavy frost rueas ofe.rstem ldaho (NIassee
and Siddowav 1969).

Zone 3 dillers from zone 2 in that it is drier
(i350-2tr00 rnm [ 4-l6 ]n] MAI'). therefore. is mar-
ginal ftrr annual cropping. Annual cropping can bc
done approximately 70 percent of thc t ime (per-
sonal communication. Dr. l lobert Ramig, t ,SDA-
ARS. l'endleton. Oregon). Tn somc vcarc annual
precipitation rvill recharge the deep profiles but in
drier vears it wili not. Even though zone 3 lalls
within thc 700-1000 CCDD zone as does zonc 2.
it rcquires more carelul attention kr watcr manage-
ment than do eithcr zones I or 2.

Zone 4 has very l i l l le annual cropping being
pracl iced at this t imc. Horvever, because soi ls arc
< I m (40 in) to bedrock or an impermeable layer.
lhcv ar-c normallv recharged complctelv with one
winter 's precipitat ion. Annual cropping rvould re-
sull in more efficicnt soil l,".ater use and reduccd
soil loss to lyater erosion. (ionsequen<res of erosion
are very serious because soils arc dlrcady shallo\i.
Fallowing almost.rlways guarantees soil loss by l,a-
l p r  c ro - i n r  c \e r !  ,  n ,p  r , . r r .  Sume  1e . r r . .  t im ing
of prccipitation is such that rains clo nol begin un-
til it is too late in the fall for germination and emer-
gcncc ol rvinter cereals before u'inter. Rotations
including ear\ seeded spring cereals $ould be
ideal for this zone.

There is a slight MAP clifierence between zones
4  . r nd  . r  r  I eh le  I  t  I ' r r t  r l r e  ma ju r , l i f f . r ,  n " ,  i .  i n
qD .  Zon -  5  h . r -  , l cep  - " i 1 -  {>  |  m r .  I ' r . c i p i r r r i un
is lor '  ((350 mm), and the soi l  prof i le is not
lecharged with watcl in the first t'inter following
h . r r r ,  s t -  r -  . r r e  . u i l "  i n  zone  4 .  Tem l ' c r r l L r r -  i -  n , r l
a lbctor in this zone as prer: ipi tat ion is dominant.
T l r e r . f n re -  t h r  r , . ommenJed  ro l . r l i o r  i s  c rop -
summerfa.llot which allows for improlcd recharge
of soil talcr ancl maximum i!'ater use by the crop.
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Soil erosion bv watel during Lhe summer-fallow sea-
son, although severe. is not as selere as surnmer-
fal lorv in zonc , l .

l,argc arcas ol zonc 6 in southcentral Washing-
Lon and soLrLhern Idaho have within tbeir bound-
ades areas receiving (250 mm (10 in)
prccipitation that utilize a grain-sumrnerfallo$' ro-
tation. Thcsc drc usuallv arcas of silt loam soils
lhal bccausc of thc lol' NIAP produce r.ery low
glain yields (1.3-1.7 l \ lg ha-1 120-25 bushel acrc ' ]

every other vear). Less than 200/o of this zone is
cropland. l lTuch of zonc 6 rcccir.cs lcss than 250
mm (10 in) of precipitat ion annuallr  anrl  has a verr
high evaporation rate.

Major Land Rcsourcc Rcgions (XILRR's) und
l\Iajol T,and Resourcc Arcas (MT,RA's), in anothcr
land use classif icat ion ststem (USDA l98I ).  have
been in t'idespread use lbr resource planning for
f . , r r n i ng .  r un ,  l ' i ng .  f r ' 1 ,  - t r r .  r ' ng in r .  r i ng .  r r ' ,  r , . r -
tion. and othel uses. !ILRA's are geographically
associated laDd resource Llnits "characterized b]_
d purticulu pattern of soils. climate. water
rcsourccsJ and land uses" (flSDA t9Bl). !lLllA's
rvcre designed to hclp "makc dccisions about na-
t ional and regional agricultural conccrns. iclcnti fr
need -  [ o r  l e -e . r r ch  on , ]  r e -o r r r ce  i r \ q t t o r i c - .  f r o ,
lide a broarl basc for cxtrapolating thc rcsults of
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research within national boundaics. and scrvc as
a frame+rork for-organizing and opcratrng rcsourcc
consern'ation pro€irams. Identification of these large
afeas is inp()rtant in statc$'idc agricultural plan-
ning and has value in inte$tate, regional, and na-
t i un r l  pLnn ing " t l  SD . \  l q8 l r .  \ g roc l lmc t i c  zo r ' " -
(Figurc,1,. Tablc 1) arc different from MLRA's in
thal thev are associatcd land arcas chalactelized
br part icular patterns of SD. MAP. and tempera-
ture. that require similar rnanagernent practicts for
production of$inter cereaLs in Idaho, Oregon, and
S':r-shingon. They are importanl in local. inLralstate,
and inter-state lechnology transfcr and planning.
and provide a base lbr e)itrapolating the results ol
research and farming practiccs across state bound-
aries. They provide a common basis lor idcnti fv-
ing arcas lthcrc succcssfr exchan€ie of practices.
experience, and knotledge rvill be most likelv be-
1$een and among produecrs. rcscarchcrs, cxtcn-
sion. ancl Soi l  Conscrvation pcrsonnel. Each zone
has approximately the same climatic and soil depth
condit;ons r-eg rdless of the state in t'hich it is lo-
caled. and decisions that produce the dcsircd
results in one zone in one state should vork in the
same zone in anv other slate. Conservation t i l lagc
pracliccs and crosion control techniques should be
.imit. l r  r ' iLhi l  Lut noL bet\1eex rone".
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