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ABSTRACT . .
. P :
R
A amall—plot expariment with eight fallow treatments

L
randomized in six replicatee was conducted at the Lethbridge

o Research Station on a clay loam eoil from 1967 to 1974, inclusive.f

} .

The treatments wera carried out on-a fablow—spring wheat rotation, <

A\
with chemical and tillage traatmente baing applied throughout the a |
fallow ‘aeason to maintairi- good/weed control. The chamical applied
waa primarily paréquat (12-16 0z in 25 gal water/ac), occaaional y
oombined with 8 0z of 2 4—0 eeter or 8 0z of bromoxynil + NCPA eIter.:

weed control by tillage wag maintained with the blade cultivator and

a one—way diec. The fallow treetmenta were deaigned to take advantage
of optimum use . of herbic1des and tillage throughout the fallow seaaon.a‘
Fall tillage was deeigned to prov1de better moiature intake from e

; ‘ enowmelt. All treatmente received a aprihg cultivation for eeedbed -?
preparation. Detailed observatione ;egarding the effecte of tillage ‘.
:h _ treatment on . aoil moieture, quantity and orientation of crop'reaidue,aii

NOS-N etatua, weed growth, and varioue crop growth parametere ware e

noted.vb’fv., 'o:u_ ; hf._ ;;'ff."g: :FP;iAfﬁidhf‘f}lsﬁ_-ﬂi_a':?:;['{n:

Fallows WhiCh received 0“1Y chemical we::-oOhtfol'Cﬁhaefvadf'nt?”
N\l K : ‘14 SR

| aignificantly more- crop reaidue and maintained 'elhigheetﬂaoilt'"'.'
o moisture etatue of any fallow treatment. Treatmanta involving the f
~,f one—way diec coneerved eignificantly leee crop reaidue than a11 |
| other treatments and genarally left fallowa sueceptibla to wind )
Lh eroeion. Chemical fallow with a fall blading producad eignificantly

3

higher yielde and taller cropa in five of the eeven yeare etUdied.~5'.g[i

s
o :



‘Poorer moieture anaervation of fellowe involving only mechenlcel -
’_tlllage wee generally reflected in crop yielde. The trend was

bfor lower NU -N valuee in the spring prior to eeedbed preparehc’l

3
- for the 3holly ehemicel fellow, but- overall differences mere not

2
2 K

l slgnificent. Effective wead- control wee genera%ly more importent: %lniﬂ

_than 8011 phyexcal effecte re\ylting from fellow methode. Fall-- ﬁut' i
1 "6 : "6- '
bladlhg did not genarally 1mprove moieture intake ?rom enowmelt

X

' but did result 1n more effective control of uinter annual ueede.

If more euiteble herbicides become aveileble that will economicelly .
. : .‘}&‘fn‘

-fellow mithout tillege.' ;lff 'f f%_v '_f _ ffl,-,?flég _7{”:':;1f§&jf
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S CHAPTER 1 -

.~ INTRODUCTION

1,17 Tlllaqa in Ganaral

Each year. in Canada, mora than 250 billi tons of aoil are

‘turnad or atirrad 1n the production of ﬁgod and fibre. In an,

lincraasingly anargy~conacioua world one ‘can appraciata thia vaat

"axpenditura given to aoil manipulation. ;."

Tillage is a cultural practice ganarally takan for grantad

N
‘as a nacaaaary phaaa of agricultural production., Yat most of today 8

o tillgga maqpinaa have baan davalopad on tha baais of traditional '

-’

' Fiald axparienca rathar than a: tachnical underatanding of aoil— e

€

. ymachina relationahlpa; Eut what ara tha objactivaa of tillaga,-fa*
»tha Folloming are tha raaaons ganarally giydh for tilling tha soil.ny.{ -
: ' 1, to mova the B%il forv eead 1ﬂ39r§ion L .;“:.‘.‘ . ,\
2?: t° manage CfOP residue  *fff 'i:':_ iﬁagﬂiv o

-

B

.hv _3;f‘tofaltar phyaical condition of aoil
o dr’ufo:control wead growth

R na-KS:}ES,7'toladd soil amandmanta : ﬁf”,.‘u,a,} ilp_
tlih}fé;idto reduce wind aroaion through amargancy tillaga _.ai o
"A’k7.ca toicontrol insaots and dieaaaea 57f "‘ 14{3Qidali
Until racantly, littla attantion haa been givan to tha poaa;hle

,‘l advaraa ef{acta of tillaga as a consaquanca of tha abOVe objactivaa. :

If tillage increaaas aoil productivity than ona muet undarstand tha

-”\v“ L / .

procesaaa involvad, aa well as detarmina if tillaga ia tha baet way

of raaching this highar productig;#?i\ ‘




Lo S
03

Upon obserying many adverse_effects of intensive tillage
practicea,,researchers in'the United.States and many parta‘of'
Europe began teatlng the concept of reduced or mlnimum tillage

Oy
)

(see Glossary) Under a varlety af crops and grouing condltions,

minimum tlllags was found to reduce compactlon ‘and leeaen produotion

-

costs. ,Xhe groulng concarn over e01l-compact10n, coupled wlth the
ey
: avallabillty o¥ suitable- herbieldes, has resulted in an’ estimated

12>milllon acree oomlng under minlmum or zerq\tillage (see Gloesary)

-

aysteme in the Unlted Statee today.

w12 ' Tllleqe in in Western Canada - L o o |

Most of the agrlcultural crope on ;he prairiee are grown -
L e

. und‘% eemlarld ca ditlons, this 1mpliee that rainfa;}/is‘fhe

SE
llmitlng factor in'graln-producfion.‘ In the early 890&3 it was

observed that land left uncropped for one season produced higheg
ylelds and resulted in feuer ‘crop fa;luree than did continupusly
practlce of eummerfallou (aee Gloseery) beceme commonplace

h of the semlarld pralries aa > neceaeary practice for .

4

ol

cropped !%nd, provided the land under fallow was kept free df ueeds;;ﬁ‘?

maxlmlzlng production.__- 'ljl; “‘A> L ‘-:\ . :'i f S

Summarfalloulng has tradltionally invo ved extensiva tillage-e.V‘

'%n order to control weeda, looeen the 9011, anb ultimately eliminate-;yﬂ

, much of the prev;ous crop residua. The drOUth anc winds of tha

1930's Forced fermars and researchers alike to lo : to alternate i;

o

. :methode of fallowlng that would coneerve crop’ reszduea and prevent |

e Bl

eroslon. Stubble mulching (see Gloesary), whereby weeds wers : f- =

2 & .

s



e ‘ " \
«controlled with tillage-machinea:deeigned te minimiie traah,burialy
became uidely adopted throughout the Great Plaina region. :

Although dryland cultural practicea have Ldvanced aignifi-
"cantly since the black Fallow era, the emphaeie is etill on reeearch
to 1mprove farming techniquaa 80 as to reduce tha variability and |

- at the same time maximize crop production. Becauaa of thia and

‘research work eleewhere, it was inevitable that Canadian reaeérch

inetitutione began to look at poaaible application of minimum tillage L

to dryland cereal produetion. The theory of maximizing reeidue

.conservation by minimizing tillage uarranta furthar study aa an.'

_eroaion preventative and a poeeible meane of imprbving soil moieture .

"coneervation. The fact that little ia known regarding the effecte

'

. that” little or no tillage will}Qave on goil phyaical and chamical -

| charactarietice and ultimately n crop production makee thie aree] o

- of research a challenging and faacinating one indead. L

51,3 ' Ubiectivea of Study
In 1967 a minimum tillage project.wae initiated at the .
Agriculture Canada Reaearch Stetion at Lethbridga._ The objective 2”3

ef the’ project was to find methode of aummerfallowing that minimized

'=_ operational requ1remanta for tillage and improva eroeion,reeiatance j; ’

of field eurfacea, moisture coneervation and yield of apriog-aown 3},-f

1

..,

”’Ad; The study reported herein utilizas some of the data of the

above mentioned project in an attempt to charecterize aeveral minimum
"", S .

_;jtillage practicea as they relate to reeidue and moiature coneervetion.- L

RS



“1. to determine the extent of-fallow.tillage neceeoery for maximum -
moieture conedrvation., | | |
(F_Z. to dete;mine when during the fallow cycle tillegg}ie moet '
a : effective for maximizing mOieture conservation and/or maintaining
good weed eontrol. _g.'_;A’A R . -4_ \fA
3..'to determine the relationehip betmeen eurface reeiduee end i
’.’moieture coneervation. ‘. ,l<‘ f» ."l A k :"\' ’ ‘..g
fzga; _to determine the effecte of varioue tillage regimee on the nitrate
status of eoils._ | ) . o . | . &
15. fto determine if the eoil\phyeicel and chemicel characterietice ;
L .creeted by various fallou tillage practioae arelreflected in .f'¢“ .
| ‘.crop growth. lu".";) | L ‘ ﬂ'~’;. o
"6 to.eeteblieh' h eceseary oriteoia for one to define thel_ h : ffg;;n
‘ pptimum tillage eystem for a given eet of climetological end _:_H :
‘_‘eoil conditione. o ' liz-i "i‘.i .‘_ft“.-f 5f".;‘;5)35> ;J;f,« g} .
T * ° I L L
“_A»L_E, - .;, :{
! 7
0 | ) ) :

More specifically the objectivee'uerez'_*



CHAPTER 2 D ~
'SURVEY: OF LITERATURE

minimum.or'zero tillage hasfbsen studied‘extensiVely'in'

the corn and cotton producing areaa of the- United States.: Houever,

thia revﬁeu will. conaiet primarily of ressarch related to conservation

tillage in the eemiarid ragiona of the Great Plains of North America.

The eurvey uall summarize the direct and indirectfeffects of tillage 'vf .
“and lack ot tillaga in reletion to csreal production mith particular‘fy .

. emphaeis on r631due conservation and erodibility, moisture co#eervation,

1nf11tration, weed control, eoil compaction, eoil temperature, and

. . _‘.‘ :

| 8011 nutrient statua._

" 2.1 Reeidue Conearvation and Erodibilitx o ‘,:QZQ'

moat farmera end reaeerchere of the eemiarid prairies consider

' the practica of - eummerfallou nsceasary for ma‘ mum cereal productiOn

.-

(l 3 9 10 25 37 42)._ The goal of the farmer th h s to choose a é'
tillage syatsm that uill economically control wesds and at the same ’;fifffi
time optimize moiature and residue conaarVation 80 as to prsvent

| ,eroaion during the fallom periQd@,fﬁ

o 2(1;1 Eroeion Protgction ‘ |
‘ Studies haVB shown that 1500 lb/ac of erect or semi-erect

I

stubbla are necaseary to provida‘adequate eroaion protection on

medium textured soils (37) Larger quantitiee are naceesary to léff? RN

adequately protect most lighter soila and eoms heavy clay suils.
8 L
The condition of the field eurfaca is also important in the asaess—

,' . : : P . R '




~“_r'of surface residue per operat;on,'

' ment of 8011 erodlblllty. A field: Cn which at\Isast half of tha

.surface clods are larger than 0 04 nches wlll resist most strong
' t

winds (37). If a fleld contalna two thlrds or more soil particles ,

‘ less than thls 31ze then a llght wlnd may saslly erode the aurface.- o
I

‘As. tlllaga is prlmarlly a resxdue (see Glossary) reddction '

1 . . .

'pr0cess, rasearchara have made exten31ve studles of tlllage machina b
. p L

-practlces and thelr related aéfecte. Anderspn (ll 12, 13 14 15 16, B
: 517 18,19, 20) conducted numerous atudles evaluating the rssidua
' ’a
-conservatlon characteristlcs of tlllaga machinea.; He found that

age machlnee bury 10 to 15 percent

lunder‘normal condltions sweep-t1
| A eavy—duty cultlvatora bury from
>15 to 25 percent, and the one-uay did ::urias up.to 50 percent par»a
gﬂboperathH (13 37).' A farmer in the brown soil zone of the prairiee ;;.
ladcan expect to hava 1800 to 2500 lb/ac of traah cover at the beginning sh’"'
of. the fellow perlod 1f ‘a spring wheat crop yielded 30 bus/ac (37)
j'vCons;Lder.mg thaae Flgureg, plus the fact that at lsa!t three tillage
eoperatlons are necessary for adequate uead control’in this araa (73),;; e
«‘;the conoluslon 1a made that even aubaurfece tillage maohlnea‘provide
:L_;less than adequate erosion protection by the end of the fallow period..l;tf?
.-s‘Conventlonal esedbed preparation (ssa Gloseary) prectices furthervt_i”j E
Ztaireduce surface rBSIdUB leVels, incraaaing the hazards af srosion

‘ﬂtiby ths sprlng winds, typical on southern prairies. ;f

.4h;391'2 BSidue Orientation 3" ,_7_\Jétigf;;gfuglljf,ﬂeffﬂ
g The quallty or orientationeof orop rasidua 13 also vgp";3:ﬁﬁ‘%5f25m.

o ' Ry :
,51mportant to soll conaervation._ Sevaral atudles have reportadfthat

T R AR B U . - : . R B .V H S




.'anchored, upright etubble is much more effactive in holding enou ‘

wthan equal amounts of looee or flattened residua (4 5 7 9 53 85 87, l :
108 109) Nany of the implications of thie fact will be diecuaaed | l
5 further in thie chapter under tha headinge of moietura conservation, ]'”’“
uinfiltration,‘and 80il temperature. Homever, the above observationa‘:

.euggeat that conventional tillage methods provide very little upright

-

"ifreeidue which ie particularly crucial during the second winter of the

';'g,only conserved 23 percent by the end of the fallow period.Q Another

| .rfallow cycle.» Studiee by Andereon at Lethbridge (12 13 18 20) indicateii(

: :that if the number or operatione ‘can be reducedfto two or leee with d
”:the wide—blade cultivator and one with the heavy-duty cultivetor, then::;l
iupright reaidue orientation can be maintained. Thie impliee, that in ﬁili
:order to maximize the anow-holding capebilitiee during the fallow o

"cycle, alternate methode of weed control are’ neceeaary.,j T(i‘ ;

2.1.3 l'linimum Tillgg_

‘ At Swift Current, Andereon (5) found that chemical eummer-3? ' .
o p -‘.:“‘
P fallow conaerved 58 percent of original reeidue, uhile eueep tillega y

*ifetudw/on a heavy clay eoil at Ragina ehowed thet cheqicel eummerfallow é

B coneérvad 91 percent of the originel reaidue while normel tillage

o methcde only cpnserved 24 percent (74) Furthar etudiee i;

o é;l 4 Seedbeds and Sggding » R
The moet common objectiva of any tillaga eyetem ie that~of

g eeed ineertion. The high»levele of surfece reeidue eeeociated with .




n)
a4 -

.»etubble mulch and chemical fallow require eome degree of apeoielizedr

‘~l

f' seeding mechin Ty for adequate eeed placement. Anderson and Smith (17)

: effeotively in reeidue quentitiee as high ae 4000 lb/ac.~

'{ diec press drill gave good results in quantitiee up to

s ahould be carried out only when eeeding methode or other coneidera--dff”

,Andereon concluded that a deliberate reduction of eurf‘ce reeidue

tione require.

feseeesed the performence of eeverel eeed drille in extreme quantitiee “'f15'

of stubble mulch. They found that conventional eeed drille euch as" C

--_
.

a aemi-deep furrow hoe drill and e one-mey diec eeeder performed

A double 5 o

' oo lb/ec. S

s N : : ™ B

Eerly etudiee by Andereon end wenhardt 4) found that pre-‘fv’f'

mseeding tillege end eeeding sighificently increaeed eoil erodibllity.

A recent etudy atLSuift Current indicated thet plote receiving

'vv]conventional eeedbed preperation produoed no better yields then

liet the time of eeeding (lD) The eeme etudy eleo revealed that a’ ?Tj.it;
;,_veriety of commercial eeed drille provided effective eeed plaoement

‘{”1n plots receiv1ng no preeeeding t#llege. _v‘jf**ttlx't'l;

@

fﬁffOﬂB Byatem of eummerfallouing mey be univereally eppliad ee the

?-those rece1v1ng no eeedbed pf%paretion, previded weede were controlled

.'2{2T Moieture Coneervation

-greet quantity of pubiiehed work on the eubject 1ndicatee thet no

-

——b————-n—————-—p




. 2:2.1, Moisture's Contribution te’Yiel o

The importence of aveileble soil moieture at eeeding time ;;”“}‘[T

<

"hae been well documented for mod% eemiarid regione.' Staple et al

‘ (93 94) éetermined from longterm etudiee at Swift Current thet between

- 25 and 50 percent of the total moiature coneumption by a epring wheat ;ft}f
ﬁgrop ceme from eorl moisture reeervee. From the eeme etudy, .( i
regression analyeie ehomed an increaae otvz S.Eue/ac for each »?;A
additional inch of watar eveileble to the crop.» In a later atudy,
the same ecientiete round that e-better eetimetian of yield wae ;fj;f?'
poseible by utilizing rainfall dietribution date as well aa the _fpf{'fzi;f
zonee of stored eoil mdieture (63) They diecovered thet JUne and f,;rﬁi ;*
July precipitation, along uith the quantity ef moieture etored belou o
12 inchee, hed the greateet effect on yield variability. An early v‘;f;f-i

sauth Dekota etudy by Pengre,(el) ueing 25 yeare of ueather and

yield data ehoued preeeae f"_recipitation to be ae eignificant in
3 wheat prOdUCtion 8 that received during thé Qrouing eeeeon.e Hnwevarnq,y}%ﬁ

he d1d not etate the relationehip between preeeaaon precipitetion and

the percentage of the moieture atored aa\avaiiable water.

.U_”lizing the data from 90 di?ferent experimenttf{j

'scientiet determined that available/epring moieture end eeaeonali

precipitation contributed equally :k]the yield of Spring uheat_(ﬁz). :

were required to grou a uheat crop to the headi]g etag”'andleach .
tely 6 bue/ac.'

‘o additional inch incrpaaed the yield byrapproxim

B A

eld end moiahure datifen the Greet Pli ne

;t eimilar etudiee of yi




| B = 'i».\lﬂ_

- 4.5 inches produced an average yield'increaee,of 2.5 hue/ac.(60,71).j, '

‘__2.2.ét. Ineffic1encv of Summerfallou .
| Although reeulte vary,.eeveral long term etuUiee ehow that, N »:t‘ﬁ
.bin general falloming ie very inefficient in etoring precipitation. L
_Ai extensive study of 450 crop-fallow periode in ten etatee on the ji{'h'
'L,Great Plains by Matheue and Army (72) fOund that thékaxerage uheat- o
T Fallow cycle etored 16 3 percent oF the precipitation received = ‘Hf
during the fa110w period.. They ccncluded that a 20 percent efficiency
‘.\'would be optimum forlmuch of the Plains region. Early mcrk at Swift
':{Current by Staple et al (93 94) ehowed the average moieture coneer-

fvation over a 2l-month fallow period uae 21 percent. Their raaearch

3 : o e

'Llaleo 1ndicatad that the coneervation percentagee progreeaively

*t.vdecreaeed throughout the interuale of the fallom cycle., Thia eeeme :__ff;

._)

.'reaaonable einee the reletive moieture gaina will naturally becOme 5f;:7;;'*

;_{Tleae aa the eoil profile prOQreaaively filla with wetar. Common to

fa“.eeveral etudiee wae the fact that the overall conaervation efficiancy

u.',"

"hlof fallouing wae highly correlated and invereely relatéd to the aoil;~ff{ﬁ@ff

:’_moieture etatue early in the fallow cycle (57, 71, 72, 94) Thia

:'f2;2i3gi Ree;due §ffectep

Ae wae indicated previouely, fielde having“'pright’eurface

- w

L <4 ‘ "‘.
s :thoee frae of any atubbla muloh. The maintenanca of high quentitiee‘

. A}

o



- during the winter period (53 85, 108 109) | willie et al (108, 109)

“f :reaidue completely covering e uet eoil eurface rBdUCBd evaporation ,'hl

11

': of .surface reeidua may be highly related to moisture conaervation o
-aa well ae several other conaideratione to be diecueeed later.’
Several studies have reported that the greater ancu—holding ability

of a atubble mulch haa resulted in incraased moisture coneervation

ufound that ‘snoy was an effective ineulator in preventing moieture
:jloee and that the ineulative effecte increaeed with enow depth. ifvir}
_ ‘TThey aleo indicated that increeaed etubble height haetened the 3

initiation of anowpack runoff end decreaeed the amQunt of time fiifl{;“
_i hrequired for complete melt!hg. Thia may limit the moiature coneerVed,lié'i:
B lparticularly if the eoil ia relatiVely wet at the time ofhggeuing.”ifftﬁl

g

:;Theee factora which influence apring thaw may be very important ae ':f“iﬂj

,:?thie 1s the time during which ‘& large portion of | iter Precipitaticn ]“f‘
.?rie loet due to-runoff... L S Dl
Surface mulchae have increaeed moiature conaarvation by

=4"fraducin9 evapcration-- A greenhouae etudy ravealed that uheat etrauf

ifby 57 percent when ccmpared to the eoil aurfece uith no reaidu_d(lou)

f:afGreb (52), ueing e aolar etill technique, determinedithat an appll

.huhen compared with no etrau. He aleo ?ound.fo pa. ipu




"levele up to 6000 lb/ac. Research by Greb et al (54), ueing data

from 16 fellow-winter uheat cyclea, ehoued thet surface reeidue-levele :

: f.of 2400, 3600, end 5500 lb/ec mex¢reeult in -net mofbture gains o? up |
.'to l 0, l 2y and 2. U inchee cf water reepectively.- They indiceted
“that theifncreeeed mcieture wae genbrelly reflected in yielda,

- houever, in wet yeere the high mulch ratee mé@ 1n fect inhibit |

:_'yleld as. e reault of temperature depreeeion. In e eimiler etudy, ;Lc

inBleck (32) fcund little mpieture or yield advantage from mulch

h-foquantitiee greater than 1500 lb/ec.r Army et el (22) obeerved 1mproved

'_t_ﬂeoil moisture in the eeed zone end reduced eurfece crueting as a i

: »
'-reeult of etubble mulch tillage.' Their thenry uae thet etending

B fgetubble uee more effective in reducing evaporeticn then proetrete f»,fﬁ..«

;',has been coneidereble etudy dcne on the impcrtence'nf the amount

5reeidue becauee cf reduced eir circuleticn.- Severel cf the ahove :
:f»studies empheeized that mulchee only reduce evaporation under wet
-;‘neoil conditione end, 1n fect, mulchee mey haVB an’ edveree effect onf";iﬂ.

- CI‘OD grpwth il"l COO]., wet yeara. -.:;:. : — (/:1

2.2.4 Tlllege ffecte }"?-?-

Although eeverel reeearchere heve found thet the type of

f,j“tlllage machine hae 1ittle effect cn eoil moieture etcrage, there ;ﬁ;ff?TT

tw

. ;iand timelineee of tillage in fallcw eyatema., Early:studlee byﬁ Yo

*’}pmulched plote over bare plots.- Staple et a1 (94) obeervedﬁthat

k
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_indicete it is difficult to generalize as to the beat type of
'tillage ‘method for moisture coneervetion.‘ A tillage eyatam which
)
'.*providee good~ueed control and- effective eroef?n protection uill

generally be conducive to ‘good moieture coneervation.

,J‘
¢

| é.2§§'1 Tlmelineee-of lillagg

Early Studiea recommended fall tillaga for beet moietura

) .
' -_-ooneervation (42 44 53 64 71).- In moet ceeee the additional uinter

R

'ﬂpracipitetion eavad uaa thought to be largely due to bettar weed

:fl?control rather then to tillage directly. Houever, under conditiooem}'4
- o ,

'-f;when runoff may be -a prgblem, fall tillage ie recommended to permitgfffljfjﬂ

Ei Optimum moieture i\flltration (42 44)‘, A recent atudy by Lindatrom'7i

b"‘et'al (64) indicated that fall chiaeling (sae Gloeeary) prior to -:bﬂé”HV-f

,~ifcald wintere increased ovar-winter etorage by 3 inchea of aVeilablefio*‘rﬂ
uater uhen compared o no Fall tillaga. “The fact thet aimilar‘f;jfff}?V' |

f.:treeulte were not obtained in mild wintere p°°°ib1Y“indicatea that

.!1¥the tillage resulted in earlier epring thawing, minimizing loaaaa _f:ffa

-

7?_idue to runoff._'_'v’:h

. S e

‘o..,

fi“tz;éqﬁt Ninimgm Tillag

The emphaeie on improving moieture conaervetion of fallouing_

:)fireaulted 1n numeroua etudiee involving minimum tillaga and chemioal 5*7-':

’5.:fallou.. Eerly etudies by wieee and Army (105 106) on ellty clay'?f
! Tl

f'floam aoile in Taxaa indicated that chemical fal-ou coneervad Ao’ moraf;:i;5:7€

‘:f;moieture ?han did atubble mulch fellou ar diaced falloW-

'j(22) found, in a later atudy, that etubble mUloh tillage and zero

LArMy et aififtflliﬁ

gﬁhtillege reeulted inelmproved moieture in the eeed zone whan compared;‘wiﬂftil

. . 5
L (A
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o |
to conventional tillage, but thera was no moisture difference
. below a 2 inch depth uith any of tha tilla%e meth 8 studied. : .. *‘

Black an Power (31) concluded that etubb ] mulch tillage

. 4
- was euperior to no—tillage of tillage combined with aome chemicel

v

ueed control. They attributed the reduced moisture conaervation

{
~of chemical fallow to poor weed control wvith the evailable harbicidee.',:

L Studiea by’ Andereon (5, 9) at Swi ' Current 1ndicate that chemical fallou
e S : SENAERT” (R : Y
jdid not 1mprove moiature ,a us during eummerfallow, however, poorer ’

weed cOntrol wae noted wit herbicidea. Several etudiee by Molberg
’ ' B o

"et al (73 74) on a variety eoile ahowed that if weeds were edequately o

f;fcontrolled then moiav ‘neer ation and crop yields on ?ha%ically
-_‘f’allowed plots wer ea good ae. on those plote receiving é‘-ly machanical
' Aa a reeult of the availability of effective reeidual and

‘non-reeidual type herbicides, recent work with chemical fallow *',ft;;i
vindicatee a definite moiature advantage. Nebraeka etudiee 5} uinter f:lggﬁ
v’uheat on fallow by Smika and Wicke (86 104) found moieture etorege o
ﬁhtjefficienoiee of 25, 32 and’44 percent during the 14-month fallow fﬁh { r'ﬂ:
| :period with treatmenta involving plowing, etubble*mulching, and zerolu:d
.;hdftillage reapectively.ﬁ;lheee moiature differencee were reflected in |
}fideubaequent3crop yielde and epparently the reeidual affecte from thg :ttfiiV
{?ﬁitriazine compounda uere not a- problem on thie ailt loam\eoil. Ungar ji;i;t;
,jt;tat al (101) determinad from a recent study 1? a clay loam soil in Texae | ;
‘.fthat aummerfellou involving only herbicidee or herbicidee uith one G

lih eubsurface tillage operation coneervad 39 peroent of fellow ’;7Eﬂvf;

‘?';precipitaéﬁtn compared to mechanical tillage methode which only

I3 -




. X ) ) .

v

-conservsd.from la.to 24 percant. Unger concluded that ae a\result

“of the additional moieture conseryed uith zero tillage, the normal
. e
preplant 1rrigation could be ellminated. An Oklahoma atudy aIea ,

indlcated 1mprcrved mo:Lature cﬁeervation on. chemical fallolu5° however,~

the high levels of whsat etraw remaining on the 9011 au;face at the
end of the fallow period wsre thought ‘to. 1nhrbit subsequent crop. ‘
. growth (41) Exten31ve surveys on. the anJGCt by Baeumsr and Baksrmsnsf o

(23) suggeet that greater aoil water etorage mey bs attained with )

L
7.

chemical Fallow only under the followingcconditions:

: first, when cumulative svaporation during drying intervals §b
- lesg with an undisturbed upright’ standing stubble than with
a rpsidue. cover - ‘knockad down by aubtillage, sacond, when mors °
frequent rains are prevalent, since mulches ‘are of 1little value
for water conservation during extended*dry parioda. ; - :

v

'The Iiterature would also suggestq?hat the obvious additional condit/en_-
,'ona cduld 1mpoee 1e that of effsct1Ve weed d%ntrol, esaential fd?' .

'optimum m01sture conservation..;'

><2.3-:'»_Effects;on'Infiltration.and'wateg:Erosion:‘_r’v3»'73

.2.3.11‘ Moderat;on of Rainfall Intensity

Closely aseoc1atsd with mOieture conservetion are the affects i
. _ I

5that varioue tillage or no. tillage Practices may have on eoil infil--v;‘5"”

”Vtration characteristics.» Tha importance of rseidue conaervation for

g rosion control hae previously been auggestsd. Surface mulchas also
v;;exhibit a eignificant moderating effect on water erosion; reeuttlng
';;;1n 1mproved 1nf!§Eration under eituations‘of high intensit? rainfall. 7
-l}gMcCalla snd Army (66) report that the disperaiva actioh of reindropa

f?i hitting a bare séfl are due to ths slsking of the dry aoil uhen wetted



) “'porea : was 'llOt .e,\_}‘identoinv. ‘:con:venfi'qna 2

J.

Aand tha,braahing‘down'of'aoil partiblea. A surface mulch‘redUces .
the lntanaity of rainfall, tharaby retarding the alaking and saal—
ing process, increaaing the infiltration potantial. |

In a 31mu1atad rainfall of 2.5 1n/hr on a highly permaabla ,
:clay~loam soil, Barnas et al (27) measured the fnfiltration rates
,luith various summarfallow practicas. They found that the infiltratid&

'ratas werse l 52, l 28, and 0,98 in/hr for zero tillage, plom tillaga,

and awaep tillage raspactivaly. Under aimilar conditions, Swamy Rao '

et al (98) also raported graatar 1nfiltration uith zero tillage. } .

thCalfa ‘and Army (66) indicated that savaral other raaearchera found

»

that stubbla mulching and Zaro tillage generally increaead moisture
1nfiltration into most 50113. Allay and Chamberlain (3) alao obaerved

. from savaral atudies in wyoming that watar Ihtake ratea vere graater

- “

on chemical falloy than on clean cultivatad or plowad fallowa..'i: ~;'
| 2.3.2 Homog"ene'ity of 5011 Pore Sgac S
e o . :

| Baeumer (23) attributad the hlgh infiltration rataa on’ zaro
'-tillad 3011 4o tha continuity of the drainihg poraa.g Although zero.

‘ ’tillage normally raduced total pore apaca (aee Glosaary), Baeumer
indicated that the continuity of pores in untilled aoila was more iyv.

B

1_1mportant than tha total volume ‘of poreﬂ“ aca. Thia continuity of

,ftilled soila. Baaumar and

- Bakarmans (23) also raportod that moet untilled aoils‘had lowar '

':3011 water tensiona, implying leaa resiatance to watar and nutrient ::“
"uptake by Plant roots and a highar conductivity of aoil uatar. SEE

hfﬁpapandick et al (79) indicata that mobility of uater in tha root ."ﬁf{\

&
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_zone is often more important than availability. They-found that

B v
v

under field conditiong, water eftraction'hy'mheat may reach -40

bars or lower in certain situations. ’

A .

2.3.3 Reduction of mater'Eroeion

The improved infiltration charaoteristica of stubble mulch

‘and zero tilled 301la have DbUlOUS 1mp11cationa in reducing uater

- cere31on from runoff.- Nannering and Meyer (70) observed the effecta l

- of six rat\2 of wheat etraw on soil erosion for a highly permaable
Sllt 1oam f‘ield with a 5 percent aRpa. A eimulated rainf’all of
6425 inches was applied at 2 5 in/hr. Residue levale of l, 2, and
: 4 tons per acre~maintainad high infiltration uith no eroeion, while
'the 0 0 25, and 0. 5 ton levels loat 12,‘3;‘and I ton of soil per

't acra respectively.

2.4 Soil Compaction Effects

2441 Purgose oF Studz
B In recent yeare, compaction hae received a good daal of

H_attention fn Europe and the Western United Statée in terms of ita

related effecta on m01sture, aeration, temperature, nutrienta, aoil

| atrength, andlultimately crop yield.‘ European ecientiate firet

hbegan tasting the concapt of minimum and zero tillage in an attempt

to alleViate the exceasive rompaction noted with inteneive tillaga
- practicaa (23¢26 96) s Aa previouely indicated, zero tillage ia
llpracticad midely in the corn and cotton growing areaa of the United

lifﬁtatee, ae a- aystem which reducee compactio? and lowera coetaﬁof.

‘g;;production.. il

17
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<2.4.2 - Stubble Mulch Systems "_ S -‘f__-

e

The rapid adoptlon of etubb&e mulch tillage reeulted in a

growing concern as to the effecte that the lack of eoil invereion -

S

| may. haye on goil poroelty and dbneity (66) NcCal}a and Army (66)

reported that, depending on the SOll and location, researchere .

-found compaction effecte ranging from nil to ‘severe . on fielde
freceiying;only subtillage. “An- early etudy by Diebold (44) noted :?'

- eevere‘tillage'hard'pene (eee Gloeeary) as a reeult Of tillage-in'

[
soils cgntaining greater than SD percent available moieture. Early
work by Cook ot al (39) aleo found that compaction reaulting from
:COnventional tillage practices may reduce yielde.' Later reeearch

1ndlcated that many conventional tillage eyeteme had adveree effecte
on eoil denaity and” compacBion’ however, theee effects were not noted
on minimally or untii&ed eoile (98 99) 4’L a

i
|

[

:d 254\3\ Ninimum Tillage Sxetema "?' f'jf'igei_dfft‘-r'.*blf f»ijlt"\

Bakermane and de Wit (26) found that eoile naturally compacted

E under no—till conditlons resulted 1n better trafficability, more

R

. & ’ e
' su1table working daye, earlier eowing, graater moietura conaarvetion,;];dl';}

E RN

,iand reduced eroaion. uowever, other European etudiee obeerved tHat ‘?Qf'jd"

hmany of the benefite of no-tillage were outweighed by the problem of
S A L
o »1nadequate eeed plecement in untilled eoile (82 96)

In a Montana study, Baker et al (25) concluded that one

o preseeding tillage operetion wae neceeaary to facilitate adequate

eeed placement'on chemically fallowed fielda.- A Maahington etudy

o:

on a eilty cley loam eoil indicated no meaaurable bulk deneity

e differences between eweep tillage and chemical fallow (67) However,,»;-- o
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NcCalla et al (66) did obeerve reduced cruating on the&ghemical
fallowa‘;e a result of alower drying after raine. Anderaon (5,8, 9 10)
and other Canadian researchers generally agree that on the prairie
acils tested to date, no adverse effecta of minimum or zero tillage.

-on 3011 phyaical cheracterietics have been obeervad.' Stobbe (97)

* - and others have euggeeted that compaction associated with or without -

i

tillage 1a not 1ikely to be a problem becauae of the eevarity of

prairie wintera and the epring frost actionc .' -

[N

2.5 f:v"wéed Control

' ImQOrtancef N ac”'lJ .
. e . . o e

- One of the reaaona for aummerfallow in any crop rotation is

“to. Permlt the raduotion of weed populatione which would normally
appear in tha subeequent crop.. The importanca of wead control is lliiﬂiff'}
emph53129d bY the fact that weeda cost farmera millions of dollara‘"lsj
sach year 1“ 1°3t PdeUctiOﬂ, Bxpenaive herbicides, end grain fﬁx”.
| dockege. Several studies have noted that waed control ia tha primarynff“fi;
Vv ‘

. concern in the selection and application of any tillage or no tillage::fQ?J:

R LR : o S T

ayatem (1 3, 5 6 9, 1o 25 31 49 51 73)

'f'z;egzi'»cdhuéhﬁiaﬁal*Tiilaqa Practiceaf She

-'1'l Aaeheim (l) observed that ahallow rooted weeda were more of
' a problem to control with atubble mulching than with pIOwing or

7 one—waying. mccalla et al (66 67) concluded that weed qontrol with

: stubble mulching waa more difficult than with plowing becauae the‘-
a.‘-weed seeds were not buriad nor ware the waed saadlinga and the aoil aiigrfdu?
ﬁg;cfsufficiently eeparated by aweep tillagg.: Cook et al (39) reportad




B ' ~

S .

‘that the moldboard plow was still tha best once-ovsr tillage mathod ;"

1 for weed control, in spita of its other disadvantages. In a continuoua_l:
: cropping study, Bond st al- (35)/found that crops grown on- aeedbédS‘:-.'.
.Zprapared by plowing produced grsater yields than thoae preparsd by
\stubble mulching, a direct reault of better control of the grassy-"

. type weeds. Fenster et. al (49) also reported that swaap machinea i

'dld not control tha annual grassy-typs ueeds. Thsy obtained the

) 'Absst wsed control and subsaquently bast yialds -on. thoaa plota tilled

. in’ lata fall or early spring with ths one—way disc or plou. Swsep
'ﬂtillage waa found to be moat effectivs for waed control whan the |

— N - ¢

_zsoil containad 1ass‘than 50 pegcsnt of its uater holding capacity.
”-2;5;3 Numbar of Tillags UgeratiOns e
e Molbarg et al (73) concluded that from thrae to four summsr- 1wv:'a'
grfallow tillage opsrationa were nscessary to maintain weed control on
“;ths prairies., Daw (43) aleo found that four tillage oparations in

--tha black 8011 zons uaually controllad uasds and that up to tuslve

't7operations had no sffect oo crOP Yisld. Ssversl aciantiets agrse |

:mjmnthat the primary and eomstimss single bensfit of tillage ia waed

'ieconomically uith harbicides, then much of the normal cultivation

o | 2
-"_~tillage often resultsd in improvsd moisturs stat"

A'fcontral (5 8 9 51 73 74 97) Thua, if waade may hs controllsd

v?gmay not bs necessary.: PreViously rsported uas ths fact that fall | ;]L/;t@_

38 a diract 'i'je';y;q_,c

"result of better control of wintsr annual wseda.l:

o lfas conservi ] mora surface rasidua than fall tillage, ths fall'




=
. | .
- A-" . . St 2
. spraying was mgre gconomical. _ _
2.5.4 ‘Chemical Control‘ L

: Nany of the eerly etudiee reported reduced moieture conger-

7

. kY]
-vivation and yielde on chemically fellowed-fields, thie wee generally B
due to _poor weed control with available herbicidee (5 9 31 73 74 105, S
. r
1106) Herbic1dee such ‘as 2 4=D were not effective in controlling
'the pereietent graeey—type meed varietiea such ee prny brome and
o green foxtail Reeidual type herbiCidee such as' atrazine are cemmon- l’lb'
1y used in the corn belt of the United States, but application to ;j”';cii;“
ffemell grain production hee met with 1imited BUCCBSB becauee of the

.:carry over of toxic residuee (48) Many non-residual type herbicidea ‘_;ffﬁ
& e

"r‘_;such as parequet have aucceeefully been ueed ih chemﬁcal fellow

'.;7'that without the prdblem of weed control the formulation of'the L

‘ .etudies for all inclueive weed control (5 9,}0 23 26 48 101 104)

‘v
':“Theee herbicides are not yet economical forms of weed control to be

_alof practical eignificence to the farmer. ;u;'f3;;j:553fr_}"f;_g:gi7:r5f3f“l~
“fllt2fsa5:‘ weed Populatione "niﬂi;“ﬂ?“ -“‘f’lj:ltfjfﬁfﬁﬁﬁf‘”ﬁ’ o

Baeumer and Bakermane (23) indicate that zero tillage eyeteme
lf:may eighificantly alter weed pophlatione. An untilled’eoil may tlﬁtfﬁilltﬂl
‘-:ffprevent buried weed eeede from germineting and ehould result intjinlégi;{:ip
}:Qreduced populetione of ennual weeds.n Thay do report, hcwever,_f:fifii;gf'h;
'ngf*that incomplete weed control may result in lerge populatioJe of.’feﬁiﬁ¥.'wii

:.f;Perennial weed eeeda building un in untilled eoil.v~5erioue weed;:“f;

:finfeetetions may then result from seeding methnde requiring eub?

: fetantiel eoil manipulation.; The 1itereture reviem would~euggeetg
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~ ideal tiilage'eYetem:uo;hd?indeed:beoome reletiveiypeimple.

26 "So'i‘-]."Temgeratur'e Effects o ‘.:'_'* RY

. The importence of tillage methods on residue conaervetion
"has previouely been emphaeized. Nulchee have a moderating effect ;;vhjﬁ
Jon the temperature regime>of a soil (66) Soil temperature may ‘\

‘f"directly influence moieture coneervation, reeidue deoomposition,t,*{”

; s

: _-end eeveral other biological factore. _e;;:..

;1_2§6;;>1 Crog Ggoyth
g | Several atudiee heve reported the temperature effecte of

“‘ifsurface mulchee in relation to crog growths, Greenheuae etudiee by

“ijfDubetz et el (45) generally indicated that rete of emergence of

"n-f"cereal graine weexdirectly related to eoil temperaturaa ranging

Q5from 6 to 24° C. Andereon end Ruesell (15) reported delayed meturity

~5jifand depreseed wheat y181d8 Prom field etudiee on plote that hed 4000

Ké

tﬁ;to 5000 lb/ec of eurface raeidue. They indicated thet reduced eoil

:”litemperaturee from eeeding to,heeding was’ e mejor f°°t°r i" the yield fi

'dgifdepresaion., Greb et el (54) aleo found that mulch quantitiee of’t

V7f55000 lb/ac may reduce soil tempereture by e';much a8 5"'Co 8"_'1"ﬁ‘f3}”;:




sy

o

‘on the 8011 eurface at eeeding time may depreae epring wheet yielde.f;

However, they dld not auggest that the entire reaeon for the yield

) -

depression was a reduced 3011 tempereture.; Baeumer and Bakermane
(23) noted that mulchea when compared to bere soile may increaee

‘ 8011 temperature during winter or. exoeptionally cool conditione.

v'-.Ae a reeult of . eeveral minimum tillage studies it wae obeerved thet eoil '

. o d
' temperature differencee were not eignificant in the esseeement of tillage

R e

"?ftreatmente (3 5 B 9 lD)

"‘”2;6‘2 microbial ActiVitx , PR S :
- mcCalla-and Army (23) etata that microbial 8°tiVitY 1° QT?E;G_L.fif

Tdirectly related to eoil tempereture, affecting the retea Df
| ;organic matter decompoeition, ammonificetion, nitrogen-fixation,

4J:and nltrification which will be diecueeed in the next aection. ;’;i“Lq:ﬁ.-‘“

'Vu:1”2;7?{ifhsé:iznugriéht95tA£uaﬁ]<:’,

: ?f‘:?e7e¥;,ﬁNitratee anc Cro Gro th

"JffJ Although eoil nutrienta are not generally Lk 1imiting fﬂCtOP

T'hf. : /"‘:‘ ,,‘w,v-
"H,maintaining and improving eoil Pertility-_euela. Studiaa ﬂ»iﬁ
: / : o i

;;‘f'ammonia nitrogen on mulched eoilﬂ when . compi
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A , [ - . ‘
, They aleo report that several studies noted depraeaed nitrate form-’

C ation oh mulched eoile. NcCalla obeerved that the time of field

( B

| sampling for . nitrates to be more critical than the nitrate differencae

‘at any'particular time.' Indicationa are that nitrabe depreseion fp

- aeeociated with stubble mulching undoubtedly accounts for aome |
'yielq'reduction notad in uet eeaeone, however, in dry years the i;f;'

"5benef1te of atubble mulching ueually outueigh the adverae effecta

e

of lower soil nitrogen.viffftf*’HT;k f,fﬁf}}gf;ﬂvjjjg;-y;ﬁfg};j?tili;f_,{"”

“2.7.2° Nitrate Levels with minimum Tillage };k‘;} fgﬂv»qf;f'~h_f*k7;jflf
| | Several early studiea comparing chemical fallow to conventional
o ;gtillage obeerved depressed nitrate nitrogen levele on untilled eoile,_’5

" but thie deficiancy waa not generally reflected in yield (5 8y 9 26,67,4‘.\

‘V’i?74 96) Soile left untilled for extanded Periode of time may iitjirf;fli

“.f-aggravate nitrate deficiencies and may require additional nitrogen

fertilizer.;: Thia poaee another problem for the no-tillage eyetem
"Affas to a euitable method of fertilizer incorporations The probable.

'7?fbenefits from additional nitrogen reeponse become obvioue‘if chemical

- ffallow resulte in greater moietura conservation (28 33 34 BB)-

Although eeveral etudiee were condUcted t:bevaluate'the ef'acta

7fof mplching on otner eoil nutrient conaiderationé,;'“ alla

"f vlndicated that nitrate statua was the moet important of theea fectore

l;;gIZ;Sf':"jbthef?coneidgratioﬁétlf7



.may ocour under oertain aituationei Dbearuatione from eome etudiee E‘Sb
1nd1cated that phytotox1c eubstencae produced during early stages of 4
.'reeidue dec0mpoeition in soil may depreae crop growth (66 76 77)

fThie toxicity may retard germination or result in damage to eeedling

) roote and increase suacaptibility to soil borne dieeasee.. These

c probleme ‘may be inteneifiedkundgr no-tillage eystema. ;lf]eﬁ b

Yy .

Salenr Ty L

.15218.2 Insects and Plant Diseaeee g

| Deapite mulchee and untilled Fielde providing a more desirable
J

C env1ronment for emall organiame, few reporte indicate problem eituationa

o with. regard to insect infestation (66). Similarly, plant dieeaee haa

' 15}tillage syeteme.vi “:‘f

| Hbeen no more of 8 problem uith atubble mulching than with plouing. :'";f:fﬁ

‘fVery little research hae been conducted on theee aubjects with zero

Although some research hae indicated that reeiduee from
'"ffpopular herbicidee ganerally will not poee a earioue toxicity
‘?tﬁiproblem, there ia little information available regarding the fi;;:fﬁf*?;;lf

f“;'implicatione of a long-term buildup of reeiduea resultiﬁg From - ftfhfﬁ;g:
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302 1“j:31ihaté'¢é{ghé‘Arég;gji‘f

.1h'quance of chinook winds, Lethbridge hae the higheat winte;_ d annual '
”gf_mean*temperaturae on- the prairies, end yet ie elightly cooler then
aghmany southern preirie locatione during the eummer.~nl' v

'f‘@fand unpredictable weather conditione of the area maka it unwiee to,_

‘Vi,ee Novembere

3.2, ];Géheféif”'“‘

"eeaum$ that average conditions will prevail

O

CHAPTER '3
. ‘ ] .,
DESIGN'DF,THE;EXPERIMENT .

.vfz.l-;‘ Locatiqn of Study and Deecriptibn of Soil :

S

The Study was initiated in 1957 at the Canada Agriculture
Reeearch Statlo”' Lethbridge, Alberte.‘ The general description of
the eoil ie as followeo‘:f:nyfullji °;ifif’fr;?'f'°*7,*3"'"V"4A

’fLé¢aticnl*iff.;ﬁ,j; Lethbridge NE 4-9—21-wa : | __

»TJSQii'se:ieéfﬁsﬁl;;5 ggthbridge siit Loam (Leth. SiL)  f;?1i'?~
‘*f;C}héeifiéafiSn?'lﬂ’ Urthic Dark Brown Chernozem ijj?‘:‘i‘:ﬂywv .
‘ iHQPQQéntfnégeﬁigie‘?ﬁ Alluvial 1ecaetrine ;1*‘“ |

-T_;y-' L

:':The Rocky Nountaina have a significant influence in moderating ;;7

:‘:ethe extreme continental cliMatB of the western pleine.; Ae' .conee-,,




“3,gfuere optimum._

"'3;2.2 | Precipitati@% | S
| Yearly prec1p1tation.at Lethbridge is highly variable and
haa ranged from 27, 92 inchas to 7. ,63. inches. The annual average of
) 16 18 inchea is comprlead From 10 84 inohee of rain and 5 34 inchaa
. from anow. The. greateat proportion of pracipitation ocoura during o
“'the months of Nay, June, July, August, and September amounting to jbtv,;ff
5;2 18, 3, 065 1. 67 1.53; and 1 64 inchee reepectiuely.: N T
Diatribution of snoufall ie uaually quite uniform throughout
ithe winter monthe.; Although enowfall averagas 54 inchee per year, f Ju[
';1t is unusual to have a enow buildup of more than 1. foot at any N
ll_f/one timei. Again, thia ia due to the moderating etfect oh winter

' ‘temperaturee of the-chinook minde. R T I R o

: 3?3- Field Laxout n“d‘;ffj»ffftigf5': |
o 'nJTuo neighboring fielde of approximately 3 5 acree each uere
'E:Qr:an alternatlng epring wheat—fallow rotation. Each field
a;d 1nto 48 plots comprieed of a 6-replicate by 8~traatment

;d block layout with plota being/ZB x 130 ft in aize j;_?{[,f*°jy:

E. . o N ’ ‘f‘. - - ':1. : . .':':}v .';:;.D;
o fSummerfallow Traatmenta S e

Fall tillege, after harveat and at the end“‘fhaummer-
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A

Venmeelt. The number of‘guaep-tlllage operetlone wlth treatments

e

1nvolving chemical weed control was’ mlnlmlzed to give upright

-

oerientation of_residue. Fallow treatments involv1ng diecing were

3e

4,

5.

r 6.

"~,§5

.:7.» B
1.

Sz

3.

_operations, and the weed control obtainadn

of each year “of the uheet-?allow rotation. fﬁ’ G ‘

?fharvest and before praparing the eeedbed.» lff"fgifrifzfiﬁhtg.jf

' e1y reduce large quantitiee of surface r931due

Une-way disc ee required for weed control (May to September)

: Chemical fallow, herbicidee used when requ1red for weed control R

Blade in eprlng, herbicidee remainder of. aeaeon

Bladeaﬁultlvate as requ1red for weed control (Nay to September)
Blade after harvest herbicldee for weed control (May to September)
Blade after harveat, herblcldee (mey to September), fall-blade :

Dne—uay disc in sprlng, herbicidea remainder of seaeon
U ;

Herb1c1dea fer weed control in spring and summer, Fall-blade

-

' Parameters Studied

A record wae éept bf weed grouth, number of spray or tillage

\ : L, “if

L.

5011 molsture uas measured grav1metr1cally in each plot at

-6-inch 1ntervale to a depth of 5 feet in the fall and epring

Volumetrlc 3011 moieture (neutron) was measured to a depth

>of 5 feet at various txmes durlng fallou and cropgggasone.v«.f:ﬁ;-;?ih

':Crop reeidue was aaseased for quantity and orientation after

\ B -

SDll eamples were taken to e depth of 2 feet prior to aeeding

";fto determine nitrate levele.iaTﬁij;f‘e'h"':

L IV

R e IR I L R A
[ L e S



Toaw

.. Be Récordé were képtvof_drop growth, mature p1ant height,'énd 

yield.



-CHAPTER 4
 EQUIPMENT |

To

SV R Tlllage Machines N

The mein tillage 1mplement used in the study wes the wide—'.
-blade cultivatdr (U-type) (Figure 2) : The blede is thought to be__
l.the beet dryland tillege implement For maintaining optimum amounta o
of surface r851due .and’ provzding effective weed contrel. Exteneive
'etudies have shown that the blade normally buriee 10 to 15 percent

of eurface reeidue per operation (12 19 37)

o f The other summerfallow tillage implement utilized wae the
) one—way dlBC (Figure 3) The one-wey disc ie an effective end ; d{f:i

_Gcoanlcal method of weed control.‘ However, studiee indicate thet

'each one—uay diec operetion buries ebbut 50 percent cf the eurface f S

“ireeidue, hence the number of operatinne for fallouing ehould be

S

e

-:reetricted (12 14 17 19)
The machine ueed fur eeedbed preparation wae the heauy-duty
;cultivetor equibped with a rad-weeder attachment ( Studiee heve -

ifshoun thie implemant tasbe very effective in Weed cuntrol, reeidue

V”Coneervation, and °r°3t1"9 d deairable eeedbed (1 ;lﬁfif??fi%;‘:

'34t2n;. Seeding mgchinee 'urf:fﬁ;l.ghf' . |
L A double diec preee drill (7 ineh*furrow apacing) waa‘uaed

| to 80w " the. spring uhest (Figura 4) Seed drills or thie type havo’"

.provided effective seed plaoement on. fieldt;having up to.2000~1b:

of surface residue (10,17 37) It wee cunjidered thet the preet







33
. & | | |
drill would minimize ‘trash bur1a1 and the T 1nch spacing betwean _"1 @é*’ '

.‘Furrows wculd permit easy windrnulng of . tha matura crop.b

f4,3' Fleld Sprayer

‘ Herb1c1des For uaed control during fallom and crOQ‘seasona n n‘-
' wara appllad with a field aprayer (Figure 5) The pivoting booms
ipermlttad easy amall plot coverage. The rotary pump maa powered
. by a’ 5 hp- gasollne englna and prOVided watar application ratea of

up to 50 gal/ac at 3 mph. The aprayer waa equipped uith varioua-i i
| nozzle 81288 to parmit a wlde ranga of application rates at a :;. ;:a
' constant grdund apaad. {_:g~4~;;tgf:;t¥j-n”f" L : |
'A;4.4. ,: Hardeating»Eguigment .d;:ilffn3:1dtd';f;dkfgagft?¥ivi..
B A U foot self-prcpalled auathar or.windrodar normallyAmaa
1 used to cut and windrow the matura crop (Figure 6);‘ Tha ripe windrow e
Ff‘was later thraahed uaing a aalf-propallad combina equipped with a
“"dplck-up attachment. In some yeara it wae mare conveniant to atraight . ;1:n

':comblna the matura crop uithout windrowing.' Tha combinaa wara alao

a‘;equiPPBd with Paddle-tYPB apreadare sn aa to pruvide a uniform j;fﬁfﬂ}ffjiﬁﬁi

]

'~“foot ‘King tube. The tuba had-a raplacaable tip that uaa_t ,aradtto

n'~\¢'

'prevant tha eoil cera from falling out whan tha tubef.u
i';tha 8011.. A apaclally dasignad, moturizad darricksenahlu

,l:t° eaaily hammar-in and remnva the 'King tuba (Figura 7). :










_ graduated T tube wae uaed for amaller aoil aampling jobs
‘»'.'(Figure BA) Thia tUbe permitted manual aampling 'to a dapth of 24

"ﬁfinchaa, normally used fOr aoil samplee takan for chemical analyaia. ,l"”'

MJ«“ sl

o ‘\The soil samples taken with both tha K.tng tuba and T' tube wére

Affplaced in relatively air tight cana (Figura 88) to ba taksn to tha kf"'zulﬂ

 ; laboratory for weighing and oven drying. ~f93-5f;”}‘:

Seil moisture measurements uere also mada using a nautron
'r*moistura prcbe and acalar (Figure-9) Thia davice hae baen foundJQ~-i“'lw' 
1;fto ba an eaey and accurate metho r ring - ric ‘

15jmoistura (29 46) Accesa tubea (F Jure10) wera_inatalled?na:'







o s

oo moccoe

'55§i hf  Application uf_Sum'erfallow» reatmenta “~ﬁ [»;f]i:ﬂ7

'».‘

The Fallou treatmenta previoualy deacribed in aection~3 4

V";juere applied when thair efracti’eneaa ués, thuught ta be qp“imum.f-,;ﬁ ;';.

;f.;The speciea and degrea of meed infestations dictated tha qpplication ;2;[,

 *or tlllaga or harbicide traatment. :.f""ﬁ ";” '"} /

~f }rates 1n thia etudy.' The uaual rata




"the paraquat and 2, 4'9 aPplicationa..; Lfk?ﬂ]i;@}i »ﬁ(:; i7“fl5V'

Records were kept noting ueed varietiaa and effectivenese of

B

i control with the various. summerfallou treatmenta._ The number and*,,- 
o arious |

”3'timing of tillage and spray applicationa waa alsd notad for aachv 1 fq

,l
i

treatmant. S

g2 Soil moiature Sf_fiihlgffls:-'f" o

Suil muistura aamplea mare usually taken to aAdapth of

L, 5 feet (4 feat prior to 1959) in 5 inch intarvals fromAeach plot.j;' jg;f;i

*} in the fall and spring of eachﬂ_a11ow,and crop yea‘

 i:wera taken 1n the saMa ragidh of each p'ot to maintain aoi

3i’b”1k densitx thareby péfm1°‘“~“"; o
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| At the completion oﬂ the fallow cycle or juet prior to preeeeding | a { h

i tillage, ell plote were again eampled (2 eq yd at rand t)_..A1l V;‘;?f?;";

- realdue eamplee were segregeted into loose end enchorednﬂfasaifica- '.je ﬁ

“tione, permittlng a more accurete eseeeement of the relative g 7T'§]f”""
‘ijquantltiee ccneerved by the reepective treatments. The eemplee .
1’;;were then weighed, washed and dried, then memeighed on an oven dry

E _Vbaeie (60 c) to ebtain a quentitetive meaeure of cmp reeidue. o T

o

Sam lin 'and Determination oszitiete litre” n.f,zﬁfﬁaf”

‘ifs;é‘A_ |
: In three eucceaeive crop yeare, (1972-74) all plote were f:_f"
h’ﬁeampled for nitrate analyeieﬂguet prior to preeeeding tillege.;ffﬂ:f;ﬂff":

v;_samplee were teken et ten lecetions an eaeh plet at dapthe 0-5,,&ﬁ&;’,uﬂ

'516~12, and 12—24 inchee. The ten eamplea from each depth were then
f'combined and teken to the laboretory for analyeie., The leVele of
'fnitrate nitrugen were determined by the etenderd methud developed &ikh'“ L

by uamr (56) N

'“15}5L 3 Seedbed Prilef tion end_Se' 1iff:fﬁ£:hn



) .4.,‘ N
weed 1nfeatetions were also recorded, and if warranted, herbicidee»f

auoh aa 2 4-0 wererapplied at recommended ratee to all plota or

A\4°fcates., mhen large infeatatione bf wild oata were a

'f-emergance herbicidee aa Barban or Benzoylprop

ped at recommanded dosages. Differencee in crop

~”otedfand a record uaa kept of the weed growth :

‘* he crop year. Nature plant height meaaurementa’

] were alao taken on ell plote prior to harveet.vjj

I

ﬁ;sdil moleture Neaeurement Du in Cro and Fallo‘ Seaaone . L

fV Several meaauremente of eoll moiature etatue ware mede
e - ,

e”crop and fallow aeaaona with the neutron moiature probe

.1n eection 4.5.. In 1972 neutron eceeae tubea were in— lf#-f'“tA
'f;_threa of the eix replicetee of each field (Flgure 1)

-neutron counte were made with the probe centered at

’”priorflo }ue aoi moieture count., The count ratio of.eoil mniatura

1nchee of water by a calibration curve:

Inoheg of. _u_.atgr L
6 dne depth ,.-—,2--3.07. ..,(cou_n;t ratio



’_;\‘f'"
ﬂ:or lack of tillage had in altering the soil moisture status.
Noisture changes during the crop seeson uere monitored to determine |
: !1f any moisture differences st seeding uere reflected in crop use as
‘:well as to dsterhine if there were any treatment differences uith

| rssps@# to rate or- efficiency of moisture use._t

SEyS
L v

.'g
k3

- _gfé ' Haroesting tf
- | Ususlly the matUre wheet crop was uindrowed prior to
,‘threshing.. The center 10 fest of each plot was swethed and later ‘d-'ffi:~v
‘ Athreshed ae the yield sample For thst plot. After ths samplee for |
‘-:iyield were threehed, the whole field uss hervested with d self- :

‘propelled combine equipped with a. epreader so ea to provide uniform

: straw dlstribution.l‘=v“”*.»'; Vo

.i:.S.Sf‘l _Soil»Nechani"al and Noistule gensifn

>
¥

| Esrly in the study, eoil samplss wers tsken to s depth of
;575 feet on severab’of the plots of esch field to determine ths soil
g;texture classification.5 A stsndard hydrometer method of anslyais

ff;wae used (2) and s summary oﬁ the mséhenicsl eneﬂysis is qiven in

o Joen
'f-Appendix l.v;y,v -
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; 5.1b- Nethod;of'AnaIYng
Standerd'analyaiefof veriance-(lll)lueehueed to'determinelf
if treatment had a eigniflcent effect on the parameters of total v
: evailgble m01eture, percenteg e/of prec1pitation coneerveo; eoil
~‘Am0ieture changes during fellow{end crop eeeeone, eurfece reeidue a
'quentitiee, nltrete nitrogen levels, meture plant heights, and
'r_crop yield (Table l) Duncan 8 Nultiple Renge Teet (lll) was then-.
.utlliied to determine exectly mhich of the treatmente were eignifi— ;
,-gcantly different from eech other., All teete of etetiet%cel eignifi-
‘.-?cance were performed et the five percent level unleee otherwiee
eteted.‘ - s e e -

) g .‘i,g;i,m e el 3
Graphicel enelyeie wee ueed exteneively to repreeent eoil

*

i_'moxeture etatus throughout the fellow cyclee and aleo within the
_ A e v

isummerfellow end crop eeeeone. Te ma j"in eome degree of clerity,
' »fo nly - four fellow treatments were repreeented on each graph.»;t e

[
A etapwiee multiple regreeeion enelyaie (102) uae carried
'*

43

-.50ut on the YBerly meene from the 7 Yeare data-; The enalyeis included_‘ffft

g

f.hthe 1ndependent verieble of apringlmheet yield.i A etendard t-teet
. was - applied to eech of the coefficiente of the independent variablee
cto determine the eignificance of the factore 1n the explanetion of

g yield veriation.'ﬂ
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TABLE 1: FORM OF ANALYSIS

. * Soufcs of Variance . Degrees of Freedom -
o oo SOUEeS O TRLTANE . Degrees of Freed:

. 'l'.Years C , ' 6
) AVAILABLE ‘ o ‘
" SPRING. . ,Treatmente : o 7

) .‘moxsruns ‘\\\\7 CTotal 26

_ Repligatéa”"»b . .2
pEvTRON B ~ Treatments . - | -7
MOISTURE IR T ;
LEVELS . Error - 9
o Total o S . 18

| o Cycles s i o gk
fPERCENTAGE S YRS L o .
 PRECIPITATION . - Ireatments . . G T

CONSERVED - .. EFROR. & cio .00t A1

" Yeare. - R 2 o

- Treatments I T R ST
- ”“Error AT Eh

‘ KTotal RS I R

NITRATE-N
.~ BYDERTH . -
" AND TOTALS'

L#

. Yeaps - .7 . " A
'Traatment35 SRR 2 P
,Total B

* _MATURE -
.- PLANT-
 HEIGHTS -

s ... . CROP. - .. “Treatmenta . - . . .o 7




CHAPTER 6 °

RESULTS AND DISCUSSION

6.1 Precipitationfﬂurinq Stodyiberied- H

/

Table 2 aummarizes the seasonal precipitation data at the

N

.Rasearch Station for: tha study pariod.~ Monthly and yaarly pracipi-”.
: tation during the atudy pariod was highly variable but ganarally
wall belpw normal whan comparad to long-tarm figuree.. The high

| variability made 1t difficult to compare any two yeare of tha

_ ,atudy period. For thia reason, moat of tha subaaquant diacuaaion R

- regarding moisture coneervation will primarily conaiat/of obaer- g F;

h'vations made on e year-by—year basie rather then attempting to

’ weather records indicatad that in many of tha montha racaiving

' e
"z-belou average precipftation (particularly may and Juna) fhat maan

';abaolute quantitiea of praci

”letraae on. the growing crop.

"jé.z weed Control

”generalize for tha mhole 7-year period.;~ .'

A/ . _.;-.

R A Factor which may have partially companaated for tha

‘F.below averaga preCipitation uas the fact that maan monthly

;temperatures uare alsq;uaually 1ow during thaae dry perioda.,

Factora ‘Uch aai°hi

. -



»'TABLE 2. SEASONAL PRECIPITATION DURING sruuv PERIUD AT RESEARCH
STATIUN, LETHBRIDGE, ALBERTA (IN )

‘Year . mpril May . June ~Jul fug  Sept Yearly
S R LT e Total

197 ¢ 443 2,25 3:21 © 0.05 0.95 0,60 16,9 -

1968 1.59 ,5f1.§9'f~é;76<»:'qué;;Aji;QAffjs,éAfi"j315g61?/
B i-969 . | d.s’s; :.‘ : 41..25‘-“‘ '..:'5_...’(‘341‘ .- 135 - "_ITO,."Ué 0.66 *;"‘_1:1'..-.9.-_-':',"
e e 129 sl 06 09 Ls  une

e ;Vugéqf.}l]i.Séfs é:ﬁdﬁff-iieé5'iigsg f;iﬁoigfsz;is;ﬁfff’ ;
R BN M»ﬁ'k o sy uds s
»}‘;§7ﬁjfliA‘;;‘qléA'-;4:i;79:,';o;gn‘,;fl.ob; ufégdg;;;q{S;jjﬁifAiﬁ;dé?f;f?
“\_Lo"rig ter

Average -~ - 126 © 2,12 3.00 1.64 1.501.61 15.95
;(1902-74) T T T T e B e D R




a7

study were flixweed, etinkmeed, green foxtail, foxtail barley,

wild buckwheat, downy brome, redreot pigweed, Ruaeian thietle,-.

W

' prickly lettuce, volunteer uheat, and wild oata. The fallow

treatments involving fell tillege after harveet (treatmenta

'_j'5 and. 6) or fall application of 2 4—D eeter (treatmente 2 and 8)
uere very affective in controlling tha winter annuel weeds euch aaf;ﬂ

( Fllxueed and stinkueed.' Plote receiving the other fellow treat- f}

‘ing epring to adequately control theee weede. The blade-only

7atraatment (treatment 4) was not very effective in controlling

: “'d during the fallow eeaeon (treatmente 2, 5, 6, and a) A eummary

fcontrol the graaey ueed varietiee (foxtail barley, green roxtail,

.the First tillage operation. Several epray applications of paraquet

’pere ueually necesaary at three to four week intervale to adequately

-

'Sf;applicationa for meed control ie given in Table SLfff'“:w’

.mente raqu1red early tillage or herbicide epplicatione the follou-:j_fﬂif

flixweed, particularly if the weed wea well advanced prior to f;i"i;":"'H

| S
,'and uild oate) on thoee plote involving only chemicel weed control

“-3kvof tha fallow treatmante and average number of tillage and ap. yi?i;ﬁ;;jtti
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\ » f. .' .

o wﬁen herbicxdes uere applied in uinds greater than 15 mph., Better g

"“fVueed control mas also noted uhen apray1n9 was, d°“9 under °°°1 or

woloudy conditione followed by a few days of sunny warmrweather.  1¥

| During the _course of the study it wae observed that e
.:certain Sp90188 OF meed% uere more prevalent in some treatments }::{fivfﬁz
‘than others. The, perennial grassy tYPe varietiee eeemed to e N

f;predominekkin the chemical plote and the broad leaf and winter/;-eeffrﬂ

-

| fannual verieties in the tillage plote.¢ AlthOUQh weed control

| "ff4) than uith the other treatmente. RS

SRR S

r“wae uaually good mith all treetmenta, there were isolated caeee
of - advanced weed grouth on particular treatments. Poor wead 'ontrol’fi

'feeemed to be more evident with the blade fallow treatment (treatment fﬁifl

-f_Surface Resi ue Coneervation ST i e e

Fallow treatment, ae was expected, had a significant effect

ffjon the quantity of cr0p reeidue remaining on the ?ield eu"face at'i?iiﬁrﬁi

a‘the completion of the fallom cycle. The meen quantitiea consbrved'f:ififfg

'Tffeignificantly more crop ree?due;tﬁen

ﬁ?lilreceiving herbicidea with




i

-’;iixlﬂneéuay7digcf“i\ ; ilf;%.;;z‘fﬁ?.{;78g{;;  v.:?

";-HTBg,fChemxcal Peaaon, fall-blade

’;ff;a,b,c d,e,f, Column maans with a comm

sesoa;o PREPARATIDN (1969-74)
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TABLE 4:- NEAN QUANTITIES OF SURFACE nesxous on PLOTS PRIOR TD

“Treatment. . -

_Residue

“Anchored
Residue

i‘Total

(lb/ac)

-cfff;t i;(;@/ég)f;i“1$b/ac);f;

524.;Chemica1 fallaw ;ffﬁ“?jfff¥f¥~fﬁé43d-?“Jlff414

/

BEOE 5;;;Spr1ng-blade, chemical aeason :c$;7ipeff;7;ci§9:fff}:r; 1B79

(- Bl’"de seagon | DT i R

- 5. :F all blade, chemical seaeon ) 2178d 178 52355 '

'if”15;1;ra11-b1ade, chemical seaaon, .H°j;759¢‘f”ﬁﬂﬁfgqm;,ﬂff-iflaag ;3ff'
~ fall-blade e S e o

"}ﬁ;'7;',0ne-way spring, chemical aeaaon Eg'f‘jjc

not aignifican 1y dif eren




'-diac (treatments 1 and 7) consarved significantly.leda reaidue L

7*than the othar treatmenta. »“]:c_ciif'.;félﬁ'ff;”ﬁw

Dnly fallow traatmenta 1nuolving little or no. tillaga

:i*i“(treatments 2, 3, 5, and 8) uere affective in ccnsarving aubatantial

.i;._'quantities of upright reaidua._ Fallowa receiving no tillage (traat--

.f*-ment 2) maintained Significantly more anchoned or UPright rBSidua j.,x_y;-.

””f_'than all other fallows.u Treatments involving the one—way diac

‘"'ff;(treatments 1 and 7) conserved vsry 1ittla anchored residue.‘ An

RO

'Vvizilmportant considenation waa also tha fact that normal weathering

! ._and chemical breakdown uf surface :esidue was a majar contributor

"7fto the reaidue reduction process during tha fallow cycle. gﬂ;:”5”"5

Nt (

'-:'?',‘.:'.'*-.‘3011’]f",‘?'i;étilr' .-f?c’;sa‘eéis:{:‘eéfﬁﬁf; E
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fftwo years of the atudYO-‘ o . : .
o '}‘f ; Table 6 lista the mean available spring mUiBtUPB 1d*913$;

'i;obtalnad uith each fallow treatment.» A more_daiailad 8Uﬂmary

ff.a"d analys1s is given in Appendicea 4 and 5. Chemical fallow

o u(treatment 2) had eignificantly more availabla moiaturo in. the i f-ugal

‘>'>‘hjspring than all other tréatmonts uith the exoeption of traatmant

‘ '3'3 Plots 1nvolving only maohanical tillage (treatments 1 and 4)

: ,._'f" =

"logurepresentation is based on gravimetric adll moiaﬁur;'data,from ”

.

had the leaot availablo aoil moiature and averaged nearly loinoh

less than the chemical fallow plots. The same relationship

| existod betueen both the 7-yoar means. to " feet and tha S-yoar fif‘:gfhf.fﬁ

means to 5 feet.x; h'*': y S SR
Although the available soil moieture stetue is maot

important in the spring of the crop yaar, it io interoating_

f:and also of aome importanca to kpom the moisture atatualatfvarioue »f?ii':“

7*Tfrtimaa throughout the 2D-month fa{lou periodb Tha;oubeoquent e

'tgraphs and diacussion uill aummariza the changing‘soiljfoiaturef/

thf}status during ﬂha flve fallow perioda of thia atud 

*wsamplas taken 1n the apring and fall’o_.

ach yqar and tho' coﬂv:rtod

Jﬁw;to availabla eoil moietu:e.»ffh*hkzl'gb
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" AVAILABLE INCHES OF WATER IN 5 FOOT PROFILE

“AVATLABLE INCHES OF WATER ‘IN.5 FOOT PROFILE.

E IS 1. DNE-MAY DISC
R ",f;"i-:-"-_—'-.-‘-'é.{--‘-}?.‘ CHEI'IIL‘AL SEASON
e 34 SPRING. BLADE, CHEMICAL
‘e 4. BLADE SEASON

- . -PRECIPITATION BETWEN SAHPLING DATES (IN.)

"'

acisaisninin 5. FALL-BLADE, cnemcm. B f @’
-v~-.,5__ FALL-BLADE, CHEHICAL, FALL-BLADE

7 nNs-uAv SPRING, CHEMICALNf4€¥fr"5w5£=1}>”
8. CHEMIEAL, FALL-BLADE '

o - _‘.’

L1 moisture status during 1968-70_fallou cycle (field ‘A)



nearly equ1valent to the precipitation received.. Soil moiature

differencea wers not eignificant as only two fallowe (treatments ,:

. S and 6} had received eny tillage by thie moisture sampling date E

(Uct. 16) ' All fallowe gained additional moieture during or

: soon after the first wlnter period.‘ Although differential

moisture gaine batween treatments were not eignificant, they

_ appeared to be 1nveraely related to the total moisture etatue

'
i

"“ before freeze—up. The two fellows involving fall»blading (treat-'-

‘ mentews and 6) gained elightly leee moieture during thelfirat

winter than dld most of the other fallow treatmenta.; Deepite

o e

above average precipitation, all plota loat between 1 and 2 inchee fifi

of 5011 moiature during the eummerfallou eeaeon.. The eoil profilea

' containing the moat moisture in the epring generally loet the moet

| m01eture during the eummerfallow eeason.' Fallou treatment had

‘q.

. little effect on minimizing these loaeee.: Houever, thoee plota

"f on all plots improved during or soon after the eeoond winter

. ‘(/v »

L7f; uae eubetantially better then that after the eetond uintar

56

i ‘that received a blading io the previoue fall (treatmente 5 and 6)i‘g7%if'

loet leee moieture than tha other fallowe, poaeibly due to bettarit“if L

weed control. Although gaine were slight, the moieture etatue })f“i

i3

h*f pBrlOd. Overall, fallow treatment had no eignificant effect on

7

moieture coneervation ?or thie particular fellou oyale.:gin];flgfi{~’ PERE

A eignificant point to be made regarding thia*fallow

cycle waa that the eoil moieturé/’tatue after the firat winte__;fl;w

juatify eummerfallow on the baeie of maiature conaervation alone.”

| af all plote.v In caaee auch ae thie, it would*bugimpoaaible to ‘illf“‘



»

B. 1969L7l Fallow Cycle : '.'~ S

o

The next fallom cycle of 1969-71 (Figure 12) ‘was. somewhat :

.

more typical than the previpus cycle uith regard to preCipitation
distribution through0ut the’ 20-month fallow period.' Initially,

the chemical Fallou piote (treatment 2) hed- slightly more avail-.

t,} .

) able m01eture (0 3 to 1. 0 ‘inches more) than the other plote, e

M able moxsture of any treatment prior tgseeeding. Falloue receiving

o B .

-primarily concentrated in the 4 to 5 foot zonp. Since no- precipi- o
_tation had occurred betueen harveat'and moisture sampling, thiev;f
75? may have been due to inability of " the crop to fully utilize the '
) excess. water stored at thia depth. All plote ehowed moieture fﬂ: 'fl" L‘Q
- gains of 8? leaet l 1nch after the firet winter period. Deepite “it-'A N
flhav1ng more moieture initially, the chemical fallow gainéd the .f,
ljmost m01eture (2 inchea) of any fallou treatment.; The fall-blading |
'(treatmente 5 and 6) seemed to have very little influence in

: g
: improVing moieture intake from snowmelt, elthough fallow treatment

o i PR
0 \ .

"6 rankéd aecond in both moisture gained and total available

moieture.v The chemical fallow again had eignificantly more:moiature

‘vafter the eummerfallow season in apite of other fallous (treatmenta }fé E

-3 and 8) galnlng more moisture. Tha fallowa 1nvolving only mechanicel h:'f
e _ e -

"'tillage (treatmente l and 4) had eignificantly leae available moiature '[ia

g(l 3 to 2 6 inchee leae) than the other fallow treatments._ This uas “f"fn

o yattributed to greater evaporation and poesibly leas than optimum ;fg’_"' B

'~weed control during the eummerfallow aeaaon._ ihe poorer moiatura .{Qliil

:_fetatue of these fallowe uaa not improved during the eecond winter

t;ﬁperiod. The one—way and blade falloua had Uy far the leaat avail-'s=”.'

. ‘a..
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_.Flgure 12- 5011 ‘?nolgture atatus during 1969-71 fallom cycle (field B). o ‘




'1ittleﬁbr no tillage maintained the.moet‘eoil moisture throughout

x.the fallow cycle. | L

o1 1970-72 Fallom cxg;g e o

Inltlally, in the third fallow cycle (Figure 13), all’ plote

'contained betuéen 1 and l 5 inches of available uater, reflecting |
»the 1. SJ}nchee of ralnfall uhich occurred jince harveat._ Noat plote_i
conservad a eignlflcant portion (40 to 60 percent) of firet winter :i.
precipltation.€ However, the tuo felloua receiving fall-blading
(treatments 5 and 6) gained eignificantly %oiature (0 9 tof’ . ‘

1.6 1nchee leae) than the other fallow treatmente. On the other

' hand, the Fallowe receiving thaae tuo treetmenta coneerved the

59

l_ ;most_molstune.duringltheleumm 2 . hah :
- tha dry eoil profile being mope auaceptible to moisture gain

:; plua better-than—auerage weed control» Tge blade fallou (treatment 4),
" in fact, loat moieture (U 5 inchee) during the aummarfallou aeaaon,

"Zthought to be 1argely‘due to inedequate ueed control end evaporationbt

@'_loeaes uith the coaree aurface mulch._ The blade fellow merkedly

- ilmproved its moiature atatua by gaining at leeat 0. 5 inchee mora

- »m01ature durlng the aecond winter period than any other treatment.

'4fv The Fallows recaiving a bleding operetion in the eecond fell

.1(treatmenta 6 and 8) conaerved eignificantly leee moieture from

) ”ffeecond uinter precxpitation then moet of tha other fallow treetmenta.szl'
”;CThe chemlcal fallow plota (treetment 2) egain meinteined the beet

‘mpieture etatua throughout tha fallom cycle, but moisture differenoaafhjjlff*

"zmere not aignlficant at the end of the fallow period. ';' ;;fV’"“-"

":_l .
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0. 1 1971-73. Falloy. Cyele - R ¥H |
Soil m01ature aamplee taken in the fall of 1971 (Figure 14)
Ashowed that the crop had fully utilized avallable moiature to a '
‘depth of 5 feet. Thie aleo illuatratea thet ‘a crop may extract eoil ”;f{(
’moleture held at a greater negative tension than 15 atmospherea f '(( B
(the theoretlcal wllting p01nt ueed in thia study) - ‘ ‘
Initlally, there wera no aignificant moieture differencea ;i Tf:"
for: the 1971-73 fallow cycle. All plots coneerued at leeat 40 percent
of flrst winter pre01p1t§tion.uith the chemical fallou (treatment 27
'.‘conserving 91gnif1cantly more. moiature (D 6 to 1. 3 inches more) than ‘
all other treatmenta. Moisture gaine during the relatiVely dry |

__,“.Naummartallom_aeaaon_marermi_;f( sind.

the tdtal moieture status 1n the apring;’ Similarly,wmoiature oonear-'ﬁl
':; vatlon durlng the second wlnter period was lou (leaa than 15 inchee) |
For all fallows and moiature gaina uere invereely related to correeponqa.
k. 1ng eummerfallow gaine. Again, the ohamical fallou (treatment 2)
t'coneerved the moet and had significantlycmore availabla motatura
.,ITH(U 9 to 2. 6 1nchea more) at the end oF the fallow cycle then any
‘ other treatment. Also, the fellome raceiving only one—uey and blade
| %(:tillage (treatments 1 and 4) had aignificantly lese availabla moieture

| ,(l 16 to. 2 6 inchea leea) than all other treatmante. jff};if," o

‘ ?‘:;E;- 972-74 Fal;ow Cxcle - qjlgfg;i7”;ﬁ“ﬁjff;:;,gflf -v}i;h;;;;:m‘L
‘i( (j' T{_ The 1972-74 fallow cycle (Figura 15) aleo began uith all B

L;'('fplote eeaentially at or below theetheoretioal wilting point.
_7 Initlally, tuo fallowe (treatmenta 7 and 8) containad aomewhaj ‘ :
’“glﬁlees moiature, though not aignificantly 1eaa, than the other allow .f¥¥¥ff;

R
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?4 inches of precipitation mhich occurred during the firat winter
Hir:period, the drier eoxl profilee gaining the mOat moieture.; Although

;the differences were not eignificant, the fallowe receiving a fall-q
"{the moat 3011 moxeture efter the firet uinter. All plote gained

::ie;r:uith the tuo driest fellowa (treatment 7 and 8) gaining the mcat

) :ff}end the mechanically tilled fallowe (treetmente 1 end 4) gaining
i;fthe Least._ Noieture gaine during the eecond winter were eimilar
: -iuith all fallowe and generally invereely related to moieture

-‘statue“prior to freeze—up. However, morthy of noting ie the fect

-‘plots._ All fallows coneerved between 2.5 end 3 5 inchee of the «ijﬂff“

f'blading (treatmente 5 end 6) ceneerved more—than-evenage, and hed ij?f"i

'ffbetween l and 2 inchee ef moiature during the eummerfallom eeaeon,_,:"“”"

i~_gthat the Fallow reeeivrng a fall-bleding (treatment B) coneerved

"‘"v-lees m01eture (at least 0 5 inchee lees) then eny ether fallew. ;Viyl;F‘ﬁ5

“' fzoverall, thie fallow (treatment 8) had eignificantly leee eveileble

"'moieture (nearly l inch leee) in the 5 foot profile then moet of
" gne other fallom treatmenta (treatmente 2, 3, 5, .5, and 7) The

~;fallowe receiving enly mechanical tillage (treatmente l&and b)

i}fffconserved the leaet moieture overell of any fa110w triatment.;,;?'
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Although the differencee were not eignlficent, the chemicel'
7'fellou (treatment 2) conserved more moisture from precipiteiion

S A ‘
. :durlng each intervel of the fellow cycle then any other fallow

. [ﬁ treatment- Overall, the fellowa involving only mechanical

't"’f}'other treetmente.l The treatmeht dlfferences efter the firet winterif}&fﬂ'

"'i;effect from the. previope year 8 ﬁellow treatment._ The fallowe
."\f;recelving a fell~blading (treetmente 5 and 6) did not coneervjN\

‘ f?fuéeny more (end ueuelly lees) moieture during the firet uinter period

lx.tlllage (treatmente l end 4) conserved lees moieture than the f"’"l'

ff;}perlod, though not eigniticent, pogqéﬁly indicated eome cerry-over ;&ﬂ?th

an the other treatmente., Houever, theee treetmente, elong with

Y

'Sﬁffseaeonal pr301p1tetlon durlng the summerfallow period, probebly '

Yifig.rellow eeaeon, elthough coneervetion differenceh were not'hignifi-'*

7:;;thant.v Fell—bladisg prior to the eecond wintar (treetMen'"

>”’h;tfeatment 7, eeemed to begparticulerly effective in coneervino mare B

?:fdue to better ueed Qontrgl, Poorer weed oontrol on the bleded

:ﬂﬁ“fellou (treatment 4) was thought ;o be 5he reeeon for particulerly:,f*i

‘“itpoor moieture coneerVation (only 3 9 percent) ‘uring the eumm r-

¥
';h,?not eeem to 1mprove moieture coneervetion during thet?period.
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thrae repllcatee of each flald permitting neutron molatura

readlnga at varlous intarvala throughout the fallow and crop

: .‘J X

j’f seaeona._ These pariodlc readings throughout tha fallou aeaaon f';

enabled a more acourate aaaesamant as to the effacta that tillage

treatment had on moieture conaervatlon.n Moxstura raadlnga taken.g:ff”
durlng the crop year indlcatad the efFects of Fallow traatTant |
'7f5;on the afF101ency of moxatura usa by tha crop- uﬁ?h;l:{ SN

S Analysis of varlance was carried out on mOisturg difterencaa.llt'fﬂﬁ

for each date as uell as mo;atura changes betueen dates, however, ‘f”~»,,,v,

bacauea of the great quantity of data»vvd analyaea involvad, tha

m01sture data uall ba expraasad 1n graphxcal form For tha aubaaquant

'.f, mlth regard to moietura gaina betmea'

. dlSCUSSiOH-' A more dataxlad summary and analyals may ba found inlgfalﬂruf'"
tabular form in Appendix 7.,.\~ |

2“ A 1972 Summerfallow Saason

The available moiatura atatua throughout tha aummerfallou.ffif'”v””i

fallows of tha othar traatmants uere not ei"nificant thnough it ot

saason. Although thare wera no significant”traatmantadiffarencaa

‘“‘tha fallowa

"*5,_receiv1ng e blading the.pravioua fall,(traatmants 5. and’ 6) ahowadvf

the graataat m01atura gainafof-any fallo treatma

poor moxstura status'uigh‘plots involving onl‘vmachanical t 11aga
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-._‘,6'9'
‘ﬁ»(treatment 1 and 4) did not improve,by the end of the aummer-
':1fallow seaeon.~ Although adequate wead control wae more difficult

~ on the bladed plote, this was not considered to be the only factor ;_-f
‘-f contributlng to the poor moieture status. weed control uaa ‘ |
‘1;con91dered to be very good on the one—way diec Falloul(treatment l),
.;'dyet the totel avallable m01sture etatua was . not 1mproved by the i
o ‘iend of the eummerfellow period. ;;,'7 : ; |
| ‘gB 1972 Crog Seaeon |
o The lnltlal neutron moisture raadings uere not.taken until
'tjabout 4 weeks after eeeding in the 1972 crop year (field A) L
J;Figure 17 represente the aoil moisture etatua for/each fallow

_Q

?;'treatment at uarioue stages throughout the grouing seaeon.f’lfu'l"

-

. 1bDifferences in aveilable moieture were not significant on the firet
.dreadlng date (June 13) At thls time the crop hed utilized very
‘”dfllttle reeerve moisture as a reeult of the 1 6 inchea of precipitation ffi]

A"‘Slnce seeding. By tha second reading dete (July 13) the crop Uae

' ;A}ffully 1n head and about one—half of the reeerve toil moiature had

W : /

n‘f7a&raady been utilized.' Although evailable mo;eture differencea

,74flments Soand 4 ueed leaa reserve moisture (0 2 to 0 5 inchee leea)
{‘;yﬂ than dld the crope on other Pallow treetmante.¢ Seil moietura j#ﬂuﬁfﬁiﬁﬂffl-f

:75f‘fdepletfon (about 1 inch) wae similar for all plote betwben the

'-‘foand prior to harveet (Auguet 28), moieture depletiondirom eome ilote

}?werg*not aignificent on the second date, the moieture ohangea betwean

datee were signif‘ioantly dit’ferent.- Crope gwnwn f’allow treat.. s

. fd and third reading date (Auguet 1) However, during Auguat*3 .

-jg(treatmente 6 end 8) wea eignificantly leae tha'hfrom moet otheri
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m;;'indlcated very llttle moxsture geln during the second winter periqP _;m:

L

plote (treatmeﬁts 1, 2, 3, 5, and 7). leferencea ‘were not

Y\

" significant when conelderlng the overall moisture change between :

) 1n1t1a1 and flnal readlng dates. Aleo worthy of not1ng wee the

fact that the l 5 1nchee of precxpltatzon whlch occurred between

N

harvest and the Dctober 20 m01sture readlng was not reflected in

s the total moréture status, ﬁoselbly due to weed growth sxnce o

D

o harvest.

\\\\*\G‘\\1973 @ummerfallow Seeeon e
. \ ’ = : )

The moleture status durlng the eubseqUent eummerfallow O
A\

season (fleld A) is represenbed in Flgure 18 Inltlally, the

one-way dlsc fallow (treatment l) had elgnlficently lees agailable

' -molsture than all other fallows and thid@felatlonehip generally vf

&

_ex1eted throughout thensummerfallow eeaeon.‘ Slnce weed control

- was effectlve with the one—way dlsc, the poor m013ture etatue '

was thought to be due to higgyevaporatlon loesee, poeeibly a
e

:' result of - poor 1nf11trat10n characterletice.‘ Moieture levele -
_of all other Pellows were not elgnlflcently dlfferent at eny time
,'durlng the summerfallow eeason. However, the addltional m01eture ' 5ﬁ

: coneerved over the flret widaer b& treatment 6 wae malnteined

Lthroughout the fallow perlOd. T 8 fect that the m01eture statue

,0£Aany fallow did not change rela_lve td any other fallow etresaed

the ortance oF ma‘i‘j.mlzmg moxeture conservation during the firet

B Jr._ -

jmunter perlod.v f’j?q*;d’

Do 1973 Crgg Seeeo A" .

The inrtlal moistUre status of the 1973 crop year (Pigdre 19)

. : . o . ST / DR
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'; ;two Auguet reading detee ae eeeentially all of the available

rvim01eture etreae on: the drier plote (treatment 1 and 4) may have: had

W

>D>

“when compared to the moieture status at. the end of. the 1972 aummer—t
- fallom\seaaon (Figure 16) Readings taken early in the epring ”73
.f(Figure 19) ahowed the ohemical fallow (treatment 2) to have S
eignificantly mors - available moiature than the fallowe uhich
- received only mechanical tillage (treatment 1 and 4) Soil
moieture readings taken two weeke aFter seeding (Nay 30), again L
| June 21 and July 19, indicated that the chemical fallow had the_ R
most availabla\noieture of any fallow treatment (eignificantly |
o more than fellow treatmente 1, 3, 4, and S)Jon all threa datee.i’.v
,:soil moietura differencee were. not eignificant on either of the:r__

. / .
: morature had been utilized on all plota., Aeeuming the available o

.'»
t

: m01eture levele to be accurate, 1t wgbld eeem logical that additional ._T
J .

H"ga marked ef?ect on crop yield. The obvioua moiature uae differentiala,'f‘.f}f

: as exhibited during thia crop year, will be~diacueaed in relation to o
crop Ylelds in a aubeequent eection.vv '.5“

E 1974 5ummerfallou Seaaon ; ;fﬁ?',, “;ad((;';wl“ e

Tha initial neutron moieture readinga of tha 197_-
‘~zfallow aeaeon were taken on May 28, about two weeka after/the firat

:ftillage and apray aoplicatione for waed control.i The °,=T

moieture

5latatue mith each fallow treatment ie repreaented i"fgigura 20. -
f'Despite available moiature levels ranging from a:lom of 3 3 inchea_ag_,\f[iif;f
iﬂ(traetment 4) to a high of 5 5 inchaa (treatment 6), the ini;ial

'v;moieture differencee uere eot etatietically ei_,ificant.

'ffon the next reading,:at ;'
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’ »moisture differences uere evidsnt. Although moisture differencea
.'were not significaot between fslloue dhich had received any

“

tillage up to this point in summerfall ou’ season- (treatments l, 3,

v

4y and 7), all of . these fallows had’ eignificantlv less available fT‘“

: moisture than fallowa uhich had not reoeived any. seaeonal tillage o
;'.(treatmente 2, 5, 6, and 8) Any mOisture differences existing |

| yibetween fsllows On the next tuo reading dstes (July 16 and Sl)

“;were not eignificant.' In spite of precipitation being nil between

.i“_the July 16 and July 31 readings, only ths chemical fallow (treat— 7“-’
'.:msnt 2) wae able to maintain its moisture status while the other Erd

vrfallows experienced slight moisture losses. Moet plots ehowed |

'iisubstantiel moisture geins during August, however, moisture readings

~?_ion August 22 revealed that«ﬁhe fallows involving only mechanical

.:5*f3tillags (trestmente l and 4) had eignifioently lsae aVailsble

B ;*from the final moisture reading of the 1973 eummerfsllow season

’»f--at lesat 0.8 4nches. lees moisture than the'“th:'

: moisturs than all other fallous. This seme relationship BXisted NERRON
. ,jafter a very dry September, during uhich all fallous lost moiature.'

v]?dﬂverall, soil moisture etatus uas not significantly improved during

";ithe summerfallow season by any fallow treatment.-»‘k
) NG e

'r 1974 Crog Season fﬁlsff'ﬁfzfjiif;;fvi= t”"”i
As a reeult of eubstantisl precipitstion (8 inchee) during;{;'

1rthe lsst week of April, the initial soil moisture status of tha

"1974 crop. year (Figure 21) uas. rslatively good end much improved

-ﬁﬁat(FiQUre lB) Deepits the one-uay diec fallow (treatmeﬁt l) havingg

moieture diffsrences were not eignificant étﬁtbe tim' of eeedi
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In fact, moisture differences.uere not significant on eny reeding“
‘7fdete throughout the grouing season. Nor were there any significent
bdifferences regarding moisture changes between reading dates, ee e
’overell moisture depletion ranged from 4 5 inchee (treatment l)
”;to 5 7 inchee (treatment 6)5 Again, reeerve moieture ues uell
| iutilized ee ues evident by the 1ou moisture levels et harvest.i-q_ RO
LR T
ci Although gravimstric and neutron moisture meaeuremente e

ifcompared favorebly in raletive terms, it wae generally obeerved

”'eifthat totel eoil moisture levele‘when determined by the neutron

*7ffmeth0d were eomewhat higha'iio 5 to l O inchee higher) then those -
"&f-detsrmined by the grevimetric method. Thie apparent discrepancy
-“?oiwae thought to be due to the different manner in uhibh volumetric
\"l‘moisture or inches of water wae d?termined for the two methOda-
&i:?EAs previouely discuaged, volumetric moisture was determined by
"f57mu1tip1ying the: gravimetric weight Percentage by ‘the d‘Y b“1k | .{x;fi”:i:{*f
7 density of the soil at the time of sampline-_ The "eutrﬁn meth°d el
X:;houever, involved a calibration equation which amployed & °°"3t°"t.¥l;a;ﬁt}i¥:i

'[;gavaraga bulk density for the total profile of the eoil in queetion.:

.e,vaLthough extgneive grevimetriciH‘te:indiceted th"t”'allow-trsa :ent




: fj;mente.; A complete summary of the yeerly data with analyeie ie

TR

*Vi“in the eurfece 12 inchee.;
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hlv“has a 1arger aphere ‘08 influence thenba moiet eoil. Thie may
'hhaVe reeulted 1n apparent m01sture levels being alightly higher
tthen actuel, particularly when the eoil uaa reletively dry,:’;vvh'll'
| “i AlthOUQh analyees of moieture differencee betwean '
. treetments were- aleo carried out eccording to depth, tha bulk RPN
Alideneity factor (discussed above) mada accurate aeeeeement difficult, ;il;r*”
v:eﬂpart1°U18r1Y Since muieture differences were ueuelly concentrated
df:iin the eurface foot of eoil where bulk density was highly variebla.!.f;«g;!
’_Ehégé_. Nitrate Nitrogen ;T-;Th,;i:fiFtbﬂi;JEf;;'filf:?‘T.; |
‘”LF 8 Soil samples for Nn -N determination were taken prior to ;“?:éiiuv“
3-f‘preeeeding tillage in each ef the laet three yeare of the etudy, ;L‘.lr“;.,ﬁ
X

?f;Dver the three yeers there uae coneiderable variation in the NU -N

1iuhcontent of. the top 24 inchee of soil both within and betueen treat- ;ﬁfffl?

hdffgiuen 1n Appendix 8.» A eummery of the data for the three yeara 'tfiit

' *comblned 13 ehoun in Table 8. Deapita obtaining eignificant

| '.,"'diff‘erencee bet_we* total nitrate levele in each of the three yeare,

::'J’uhen the data for the three yeare were analyzqg tegether the traat- ff-':"

'f;iment differencea were not eignificent which ie acceuntehle,to thekfect _

f7ﬁfthat there were only/two degreee of freeddm fur_the 3 yeare °f °b°°rvati°"°‘

The general trand indiceted thet the:chamical fallow plbta

~'ﬁ(treetment 2) had lower N01~7

qu eeme'reason. poeeibly




'"f_éq' 

TABLE;B- MEAN- NITRATE _NITROGEN LEVELS N THE so1L- PRIOR TO
| o PRESEEDING TILLAGE (THREE-YEAR TEANIN - La/Ac)

‘:.’v,
L

. Treatment L 0-6 5..12 ]‘_'2_24 BN 0-24 |

i

1 'nne-uay diac 24b° 19 3578
j ‘ '-_‘1.‘3.:,‘i;‘Sprlng-hlacfe, chemlcal aaaaon 17ab/{ 32 : 66 :
"'“ 'v 4;»';’}:818(13 saason | 1Babl7 ) 31 .v .. 65 .

‘i[fflaﬁ;?;Fall blade, chemical season,‘ ’"iéfPfif:fij'fg“g 3$;fx.if%5}Qfﬁﬁj”:
;  7: j0”9'WaY Bprlng; chemical aeaaoh.éé?f;ii :13 A;% Ef.” g
Bv 4Chemical aeason, f’all~blade : 1aab2q "' '

v

"1»éibib. Neans with a‘commOn 1ettsr in suparscript are not significantlytaj 
- ﬁ‘ . differenhﬂat-f‘the Slpercent prohability‘-»levalz-“ S




'fi:(treatmenta 5 and 3) generelly had higher nitrate levele then

3 eglevele were ueually as highlon plote receiving only ene tillege

Sy were quite guod considering the fect that the fielde inVOIVed

'i,ef7hed never received commerc1el fertillzer.- Tha fact that ell

f'to a high of 37 4 bus/ac (1969) In every years BXOGP*' 1969 when, .

<. as mlght be expected, lthough the differencee wera not ueuelly

.3
: 31gn1ficent, a late fell-blading prior to the eecnnd uinter period

'fallowe recelving blade tillage et other timee., Nitrate nitrogen :

="operation ee they were on the more inteneively tilled plote.,;;fi-ZV'

In ebsolute terme, the nitrete levele For ell treatments

~rfjplots received preeeeding tillage must be coneidered in aeseeeing

.

?

'<the effecte that theee emall nitrete difﬁerencee mey have had oh

5°5 Yields of‘ Sgring -MIL. at SRR

Wheat yiekﬁe were highly variable over the_?-year etudy

‘f:f,period ag yeerly meene ranged from a low of 20 1 bua/ec (1973)

19'2 yialda from all plote were high due to eubetenhiel seé

: ‘precipitation (nearly 8 :inchae')' . »thera U e
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i.the latter quantltias being the difference of the before—aeeding

N

and aftar—harveet 8011 moisture levels ee determined by gravimetrio f.

n j’sampling. A complete aummary of these values with analysis ia ”

' given in Appendix llty . o » /'.? | ‘

| The analy31s of all yeara combined (Table 9) ahowed thet :wt‘fd’f
'the chemical fallow uith a fall-blading (treatment 8) pro ced g

v'isignificantly taller crops and higher yields than the other

n-‘treatmenta, uhich was the caeé in Five of the seven yeara atudied.};fﬂ'ﬂ

.Yield differancea were not aignificant between other fallow treat-*: S

’ij.ments involving aome degree of mechanioal tillaga¢- The chemical

!

"i;fallou (treatment 2) ranked aecond to treetment 8 and produced

Hifieignificantly hlghar yi{lde than trehtmenta l, 3, and 4.4_3“ﬁ31" b

Tha signifioant yield differencea were not totally explained:ﬁfeff

iif%,by differencee in availeble spring moisture._ deapita only having

idt[liaverege soil moieture atatua, the chemical fallow with a fall-bledingf¥f~ =

"";}(treatment 8) conaietedtly produced taller cropa and higher yielde

di;than did fallowe which had more aoil moieture. Although the chemicalffffﬁ-

“i -7fallow (treatment 2) had nearly l inch more éoil moieture than the'




84

~ less than that on all. other ?ailows:' Differencaa in'moisture use
wjf? not algnlflcant between any of the g{her fallow traatmente.
A factor which may haua contrlbuted to some- of tha yield

'variatlon waa that ‘of nitrate—nltrogen statua, discussed in the :

. preurous eectlon._ Although the three-year meane of total NDS-N

' “were. not signlflcantly dlfferent there were indica&ione of nitrate

| dapraasion with the chemical fallow (treatment 2) Thie depreasion ,;".'

' ~f;?in nitrate status may have bean eufficient in preventing the growing

B wheat crop from making meximum and moet afficient uee of the :fjf7":75

‘ ftgfadditional reeerve moistura apparent wlth chemical fallow. Aleo a”“;uhhiﬁ

b-”.;noted was the fact that higher than average N03~N levela ware

e . Mg

»'hf%appanent on.’ the fallow (treatment 8) whiqh produced the higheet {{?:ff}fo

v

. E .

: L ?”Yielda'f*".5h:“f1;af1ff;ﬁin]ﬂﬂ;i7‘~3 fﬁ_:;f '»”:7T:¢iﬁtiifi?:tista ;};;

'b*fx:tindicated dlfferencee between treatmgnts with regard to plant

'ﬁfff-Though not concrueive, two yaars data (lQ?; and 1974)

fﬁfcounts taken eoon efter emergance, ,The twn—year ageragea indicated P
‘§f28 plants/llnear yd end 31 plante/linear yd for the ona—wey and
‘_7blade fallowe respectiuely, comparad to?36 plante/yd on the éhemic'i_ﬂ, t.

-;;fallow with fall—blading (the highaat yielding fallew)'hkplant counta_



8
v(‘ ’
the crop year was not considered to be a major factor 1n affacting
wheat yields. Noderate 1nfeetationa of wild oate in some yeare e
o _
requ1red the apﬁlication of epecialized herbicides, however,
¢

these 1nfestatione uare not coneigered ta be more localized on- , ,

- B : GV

plots of particular fallow treatmente. In at leest tuo yeara, early':‘

. f

plots may have resulted 1dkeoma yield reduction. ,hf"’l

inFestatione oF green foxtail particular to the chemical fallou R .r‘afg

"

Qﬁ . “ﬁg_'no,:gr;§;p ~']¢;" - *tvi.ﬁ;“p;;;;“ L ;;Tii

- 6.7' ReqreSSion Analxeie ' ,-:;-§ -
Deepite hav1ng only 7 years data, a multiple etepwiee ’ r
: regre331on analysié wae applied to tha independent variablee of, ~r.fj"ﬁ~

available soil moisture, surface reeidue, and effective precipitation.ff‘}j

i - e

‘ during the growing seaeon. The dependent variable wae epring'mheat

yleld for uhich the general equation 1s given belou.z_f'_;f.*f' 7;
Y=o+ bi(AR) + b, <SR> +b S S

H‘f uhere Y - apringbwheat yield (bua)ac) A iﬁ;":ﬂﬂfifff

-?]f;bl,bz,b = regreseion Qoefggcients for b‘%mﬁ"

depth of four inetead of 5 feet werl:"

year ‘s data (1968)

fffa - constant (bue/ac)

”_QANR‘- available epiing meiature reeerve to a

‘59 < effective precipitation betiieen. the datas of

| €¥1QQ.A-'

3 A .

s corresponding independent variablea :fva

4 foot depth (1n.)

f'filtSR - eurfece reeidua priqr to eeedbed preparatipn ﬂiftQ

(lb/ac)

' epring moiature eamplingxand_ewethingv(in.



LY
N~

. - : . 2 v y o ' ) -
- available ré} 6 years (1969—74), the .6~year meags for.each treatment
. * . . . Lo

) . 1

~ 'Y

-

werse determined and ueed as the reSpective»obBervations of reeidua

-
0

levels for 1968. Effective precipitation (P) between the dates of

k)

‘epring moisture sampling and awathlng was . coneide;hd to bs the sum '

RN d» . '
of all daily precrpltatlon quantitiee amounting to more than 0 10 inches.

N

Regr9331on equations, coeffic1en<: of determination (R ),
and relevant 31mple porrelationa (r) For ach -fallpw treatment are

given below: ) I
\‘_
*- Y

1. Une -way disc ‘ . I

- . ‘

: S
Y.= -24.6 + 9, 27(AMR) + +016(SR) + 1.10(P)
A 2

R“= .80 % * p(AMR,Y) = .83 .
' x(P,Y) =51
2. Chemical fallow .
: - o | I
Y = ~13.9 + 5.41(AMR) + .0012(SR) + 1.59(P) VR A
DA g - .
R = .66 Con(aRmy) =074
o ' 'r(P,Y)lr°='.44_ L - :
3. Spring- blade, chemical season’ *© IRy a
Y = -34.1 + B€71(ANR) + /0039(SR) + 1. 54(p)‘ SR
) . ? . Lo . LN ) . t‘
RZ = .97 +  r(AMR, Y) = .86 - - -
' _ r(P Y) "= ,41 .
4. .. Blade_only - R -;_ N
\\ e ; . gi’ :> -~
. Y =-23, 3 + 6 03(ANR) + .UlO(SR) + .99(9) -
) . . . ) ” . - ».“4
L 52 = .si 4_.7,/\r(AmR,v) =50 -
L T ey, = e
5. Fall- blade, chemical season - o i ndv,i,*, '

Y = -26.6 + 8.1(AmR) » .ooss(ﬁﬁ) -ﬁ.né(p)
R2 2 .69.3‘- . r(ANR Y)

I-‘(p Y) o' . s

.35‘

¥, *¥ Coefficients significant at the § and 1 percent probability
levels reapectively.

.



'3'.95 and R

6, Fall-blade}_chemical season, fell—blsde . . , ;ﬁ
. | 4 :
. Y = =46.3 + 13.1(AMR) + .0089(SR) - <91(P)
R? = .87 F(AMR,Y) = .63, )
©r(P,Y) = .35 )
7. One-way speing, chemical season  ° =~ B " ///
Y = -35.9 + 7:8(AMR) + .0f58(sR) + 2.03(P) - . .
L RZ = .B7% _ r(AMR,Y) = .60
. : r(p,Y) o= 043 -
8. Chemical season, fall-blade
- - * N
Y =-13.7 + 6.48(AMR) + .0031(SR) + 1.2(P)
‘ . * - ° *
RZ = 92 . c(AMR,Y) = .90
‘ . r(P Y) = ,28
9. All fallow treetments combined ' _ )
Y = 385 + 8.85(‘ANR) & .0092(5R) + 1.38(P) - N
. % . ) . .
R =90 r(AME,Y) = .75
' Cr(Pyy)  =a0

Although the sbbve equations may not Hp Valid for yield
predlctlcn, they d;d 1llustrste scme interesting relationships. As
.there were only seven obssrvatlons for esch of the three 1ndepsndsnt
variables, the correlatlon coeFfic;ents required to be statistically

* significant at the 5 percent lsvel were relativsly high (r or R

2. = .90) Desplte-thls Fact, some cf ths rsgresslon equetions

4

' proved to- be 31gn1ficsnt (Equatlons 3, 8, and 9) :'_ S

Tuo equatlons, representing ths chemical fsllou and blads«only

aE

ftrsatmsnts (Equatzon 2 and’ 4), were obv;ously unabls to accurats y .

L
A b )

descrlbe yleld variatlon ‘oA the basls of ths given psrsmetere. This

.f suggests that othsr Factors may have had some significsnt influence

vi on_yleld variation. In the chemical fallcw trestment, yielq//

\"' " ‘.
! ) : AA.(‘



may have bgen depressel by goms other factof, poeeibly the poorer

nitrate status (prev1ouely discussed) relative to. the high moietura
atatue. Similarly, tha low coeff101ant§oﬁ determination (e ﬁl) for. '

e

the blgda—only equation auggeate that the given parametere were too ‘
varraole or other contributing factore were neceasary to- accuratelym
deaoribe yield variation. |
Cenerally;.it'appearadithat.availaole moieture.raaervee
accounted for most of the yield variation as indicated'by tha*
. eignificant regression coefficienta in most of the equationem The

‘correlation coeffitients (r) also indicated,that'reeerva moiature'w'

wae more highly correlated to yielda than waebeaaeonal precipita‘g~'

If saasonal preCipitation had been expresead in terme of weekly;-

~
N

monthly interVale, then more accurate estimates of yield variation
' R N . . “Q :
- may have been obtained.- A :

’

~The regreaaign analyeie also indicated that little or no

~ " - L e

cdrrelation existed between apring levela of surface raeidue and

reserve m01eture. Surface reeidue quantities were highly variable :;-'f~:4
between .years and generally more dependent on the previoua year 8 f;=“5~

AR . S ¢

yield rather than tillage treatment. Interesting to note, however, BRI

J

" is the fact that the regreseion coefficiente were ueually more
. ’

eignificant For eurface reeidue levale than for seaaonal precipftation 1_7e-

e quantitiee.

The regresaion equation repreee ting yield with all fallom
treatmenta comblned (Equation 9) aleo indicated thet moisture reservee

“were" hlghly significant and accoupted for moet of the yield variation. ‘?.flf

D R

~ The relatively h;gh correlation coefficient batueen yield and moieture f;;}jf

.~ . S ) . -
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’ feeerve (.75) aléo suggests the importance of,maximizingrmoieturs
| during the fallow period;' ST

> .
Regreselon equatlone are only accuratefor prediction

, mithln the range covered by the origlnal obseruatlone. Degpite ’ '.;.

.belng few in number thene was a wlde range of Qbseruationa for’ _‘ g‘ f\
each of - the varlablesxlncluded m the regreee.).on analyses\, suggesting
that tg;\above equatlone may be of ‘some prectlcal signlficance., Since 1;//_
eeasonal rainfall was undoubtedly more important thenrthe analyaes

' indi;ated, the tlmellnees of precipitetion was probably more *
rimportant than quantity aloée and ehould be considerad in analysee '

of this types L ; .«'; o o S



. osacondary.“ IF waede uare e”fective '

<
[}

‘ _greater soil moiature conaervation and ultimately higher apring Uflj.ﬁ el

m01stura reaervea.»‘ 1 o ff,l( o

] CHARTER 7 o - T

4 ISUMNARY AND CONCLUSIONS - | i ) f

Tha ueather during the study period ‘tended to lend iteelf .4 e

-~
i

to.a study of minimum tillaga practices. Seasonal pﬂbc1pitation i

was generally below average:hhroughout the study and thl% undoubted;y gﬁq“

contributed/to some of ‘the observed treatment differancee regarding

moisture conservation. Had prec1pitation lavela been normal or

° °

above normal d ng the period, dif?arences may not have bean aa

aignrficant. HOuever, data obtained from this atudy did illuatrat S

the importanca of maximizing soil moiature conaervation, particula‘ y

’

during the dry grouing aeasona when the crop relied heevily on ffi“ efi

~ Keaping the numbar of Fallow tillaga operationa to a minimum

through chemical weed control reduced tha hazerda of eroaion by _
. . S ‘_»-* . ‘y,"i

coneerving more crop reaidue ‘than conventional or more°intanaiv§

4

tillage practiéea.v NinimiZing ¢allow tillage generally resulted 1n

.‘

"'whaat iald : Howaver, without adequata wead control tha beneficial
_ Y {<

v'effecta raaulting from mec'”

and maintaln high crop yielda. _ o S e

0

'il tillage or chemical fellaw ware

COntrolled uith herbicidea, i

.”W B

"v Undar 3011 and climatologlcal oonditione of the atudy, the

follouing concluaiona mare’draum.,..'f';.:t




1o

- 2.

¢

2

_»COnventional tfllage‘prectioee;;

_hannual weede uhbch normally were a problem during the eummerr'h\

T 4

"5,

B,

coneerving moisture from snowmelt than equivalent quantitiee }:gf1&=~”;

~of looee crop residue.

fellow 8easgn. SR RN o

fprovide beuter moieture intake from enowmelt but improved the i:

-- e . " D
% . a, : SRR

. R . . . 91 D

" ! ‘ 3 * ‘wi\‘ et

S R

\ L " /

Inten91ve summerfellow‘tillag? was not necessary for ar

heve llmlted so0il moié'ore conservetion¥
P “ : '. R _E '-_‘ \" . Voo ‘ : =)
F lows recelving only chemicel weed contrdl melntained higher 'ifhtfsg)o

. A

levele of crop- r981due and conegfved more aoil moieture than

PP SRR

3. 'Fall-bleding (efter harvest) d;d not reeult in greater over- 1\7""” s
.' > o ’ \--»' '.:. .
o wlnter molsture conaervatlon, but effect!vely sontrolled\uinter RERATE

, PO

WBed control was generelly more mportent during the aummerféllow .>N

season. with

gdrd to moieture coneervation than were the eoil

phyeical chare tarietice reeultiq.‘from Fallom method. g. e

:Fell;bladiq ‘(efter the summerfallom eeeeon) did not generally

soil nltrate etetue. j'~'..:' ':wt,;faff". o

Uprlght crop reeldue was more efﬁe@&ive for»trepping enow and §’ T =

fThe moisture conseruation chareoteriatice creeted by inteneive 3‘ ,n7=

' tillage practicas were ca ried over From ee son to aeaeon..f‘

's

'-ouaed exclus%uq;y as a ‘meene of weed control during a fello

-f.the cese early in the summerfellow aeeeon.v -:“,V -

'-eeaeon.- ',,. fu*{_l ’ ,f‘n-l
9.

| ':efthe eoil to tilling depth was reletively moiet,

ASweep tlllage wae not an effective method of

hia StUdy 3”9993t9 th t.blading o ewe&p tillage ahould not be A*:jf--*”

-

(ll
," . ’~

'eed contror when

ae wee normally

»



‘v

x{ _'

“f14{

7

10.< Fal{ow&ng wlth a one—way dlsc was a very’effactive means of

\,\. »

_meed control and malntaAned high nltrate ievels but aFforded
.llttlB protectian From wind aroaipn and generalLy exhibited

v. .‘

“fjpoor mblstufe conservgtion characteristics which uere 1n -
“nturn reflected ih poorer yialds..;axy;’H;fﬁ . 5,: Loy e
. R

’-N01@ture eonéervaticn during thc sUmmerFallOJﬁperiod uas .

.'en.". '_

effect on cropfyield._§

Nore than ona trilage operation durlng tha fallow pariod did

. \\ i

Enot sﬂgnlfacantly impi b _the soxl nitrata atatue.,*\.filﬂc

°'?Althcugh not critical, trends indicated redUced nitrate ;{“. -

and wlnter of tha fgllou cycle and was maximlzed by controlling

:i;Fall weed growth and maxntaining makiﬂgm levels of upright crop

\geaggue to trap anow and prevent eroaion._kf;

Ir, afte‘> e

status to a S f‘oot depth ,uas greatar than 70 parcent of fial,d

. & e
f cepacity, eummerfallou did not 1mprove the moisture statua, v;f'

-

“7";.1rrespecthe of fallow mathod. In suchvcases, eummggfallom

[ .
. +

'rst winter period, the available soil moiatura ¢

{ﬁ*lgnitrogpn statue with chemlcal fallou.‘i;{gf .fﬂvdl’ L ".1"  fiﬂkiﬁ':
16;73M01stura coneervétlon was moet efficient during the firat fall
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9 18,

" 19,

¥ . ) . .;‘ - ‘ »

‘would be difficult to justify on the basis of moisture R

. T

_Eighty percent of. the theoretical available field capacity

' 'v

(to a 5 foot . depth) ‘seemed to be 4the optimum 80il moiature

.
~ status poséible uith an} fallow method. _ -
’Complete chemical fallo fmay be poeeible uith the wide range -

> k '.

\

'is necessary to determine if chemical weed control ‘can compete
. NG .

B N

: _with cultivation. "'.v fi o :}~f‘l‘ fﬁ.: L

- 20,

LIf ueed populations are euch that affective control oan be eil rL

>

"_eohieved by the application of such economical herbicidee as

21,

22,

© 2,40 then tillage may be avoided. f[,:

‘to the Juerchanging condifions of dryland agriculture.‘f[] o

-

U
k)

The hlghly variable factore of weather, eoil oharacterietice,

T'and ueed populatione make it difficult, if not impoeeible, to L

s

‘i‘define one tillé%\—eyetem, minimum or otherwise, which uill

.

aluaye optimize thezconditions neceesary for maximum production. ;_}‘°

The ultimate eummerfallow eyatem ie one which w111 economioelly = ?3:

P

:'oontrol ueede, prevent eroeion, and be eufficiently adaptable

e S e e e D T
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2,

- g8, OU/ac on tillage in a tydical fallow-crop pycla. Despite ”v;;Q;'

-Further atudiae of\thia nature utilizing a wide range ‘of cropa
v .

3.,

- CHAPTER 8
‘RECOMMENDATIONS FOR FURTHER RESEARCHF

o
N
~

_under a variaty of aoil and climatological conditiona mould

'en bla ‘a mors accurate aasesament of minimum tillage practicae -
.and heir general applicability.
Nora auitable harbic1dae must be developed that will aconomically

§ control weede during the fallou cycle. The ideal herbicide : o

'

'}would be a pna-amergant type that cquld be applied aftar harvaat

wuj‘ffectively control ueada throughout tha 2D-month fallou ‘“:

S
N

pariod without axhibiting toxic effects on. the eubaequant Crop. .

ak B

Prairie farmers are presently epanding betwean Sﬁ.OO/ac and

O

"poaaibla benefite with chamical fallou, the coet of chemical

,}waad control must compara favorably with tillage to be of

'7Practica1 aignifitance to the farmar. V7* g

f! ,elimination of tillaga improvaa the infiltration ch ractariatice e

“undar which zero tillage may ba feaaible...-n

'A greater underetanding is requirad ragarding the aoil bhyeical

_faffeote craatad by minimum or zero tillage practicee._ If the

Jc.aas waa suggaeted in the litaratura\raview (Subeecti'n 2.3 l),

;than further reeaarch ia naceaeary to daterminavthe‘proceeeee

’ ) )

'vhanQlVBd 1n creating theee affecta. Tha compaction effacta of

L .".tillaga amd chamical f‘allow alao warrants pOﬂtiﬁUBd BtUdY- L

/.A

ey

’__-jagei»Further atudiaa -are auggeated that would eetabliah the conditione frfi}j




7,_

8.

..9_.’

- normally eeeociated ufth chemical fallow, }}‘{

‘ ) : . fe

'Long-term reeearch ie neqeeeary to determine if minimum and zero

L

conditlons caeated by an untilled soil mey affact the efficiency

: !
-of nutrient upteke¢ ThlS aleo involvee the problem of finding

' eu1table methode of fertili;er application.

More epec1alized eeeding machinery ie aleo required that wi

°prov1de more effective seed placement under thoee conditione‘i

f
-

er
o _ R U
'Further reeeerch is necessary to determine the microbiologicel

effecte that mey ariee from . the elimination of tillage. Crope

I

. may ‘be more or leee eueceptible to dieease in untilled eoil ?,f

condition;. ‘ - _ RS ;-f ".‘ti»-:fiv_ .

Conventional ;:Z:Lge eyeteme will likely continue to be the mpet

widely accepted eyeteme and.therefore require COntinued research
R

\to improve upon their efficiency. R | | |

R

A e e L e S

- N : - ' L ;-1\.'

-tillage will aduereely affect -goil; nutrient levele."The S ,A?~--

e



24

3.

6o

C T

é ‘..
: 'gi‘l‘

1o,

L

CHAPTER 9 .-Jﬁ}#’f |
,’ RN ~‘ - ) . .A ' ) ( T
REFERENCES '~ . .

K

. : : N,
Aasheim, T.S: 1949. The effact tillage metﬁode on Zi
-80il moisture conservation and on yield and qusidi
of epring wheat in" the Plains area of Northern
ﬁbntana. Ma? Agr. Exp. Sta. Bull..468.

e e 6 e 1954._ Handbook No. 60, Diagnosia and merovement

© of Saline and’ Alkali 801la,_D Se. Gou t Printing Office,
waahington, D.C. : . ‘

Alley, H P. and Ee w. Chamberlain. 1962. Summary report of .
chemical fallow studiss.: Plant Sci. Dive, Univ. of - ~
wyoming. Nimeograph Circ. Noa 166. Feb. 1962.

/'

lAndereon, C. H~ and A. wanhardt. 1966.A Soil arodibility,

fall and spring., Can. 3. Sdil7Sci 46‘~ 255-259.

. Aﬁﬁerson, .H. 1968.. Chemical aummerfallow and c0mbined

tillage and seed placément tachhiquea. Papar to A.P.S.
96531on AIC convention, Hamilton, Unt., 3un. 1968. o

Anderson, c, H. 1969.. Contral of wintar anndal forma of

étinkwaad and flixwggd. Cans 3. Pl. Sci.. 49' 97-89v
(notas) . - ‘ _
Andaraong C H. 1969. Snow cover affact on: tha erodibla
: BOil f’raction. Cano Jo 3011 SCi.. 49' 287"'2960 R
. .o l

/
Ja \

,Andaraon GC.H, 1970, Phyaical ‘aspects of chemical summer-

. fallows. - Paper to Can, Soil Fert.. Comm. Ottawa,

Feb. 23-25, 1970, - e ~?~'~f‘"itl

Andaraon, C H, 1971. Compariaon ‘of tillage and chemacal
o aummerfallou in a semiarid .regior. Cane 3. Soil Sci..
51z 397-403. S e |

B ,Andaraon, C. H. 1975. Compariamn Df pfesaeding tillaga with’ o

~total ‘and. minimal tillage: by various. seeding machinea
‘on apring wheat production in: Southar Saakatchawan. ;
Cano Jo plo SCiO e 55' 59"670 ';_ .f 1 Lo

,—\

VAndereon, D.T. 1953.~ Handling straw and traah cover.A (The S
~mechanical aapacta) Agribultural Inatitq&a Raviaw, Avff“ n

Sept-Uct., 19530 - R J,ii B

7;Andarson, D T.- 1961. Surface traah conaervation with S R
tillage machinas.. Can. 3, Soil. Sci. 41" 99‘114'-,5;7'“ L

n"“rgﬁfszJii‘ff

[4



e . -

13., =~ Anderson, D.T. 1963. Some farmgmachinery requireméhte
B : for the Palliser Triangle. Can. Agr. Eng..S:‘ 4‘6. .

, 14.‘ .Andenson, D.T. .1964. Some factors affecting traeh caner—
v L vation with disc-typg- tlllage implementas. Can. ‘Agr. ~
Eng. 6: 11-13,19, : . o
15. . Anderson, D.T.-and G. C. Russell. 1964.- Effects o varioua

quantities of straw mulch on the, growth and yield of
spring and winter wheat. Can. 3. Soil. 801. 44: 109-118, °

T P R4

.16, "Anderepn, 0. T. l1965. Some fectors affecting trash conser-- - ¥
- o v vatlon with the heavy-duty cultlvetor. C%n. Agr. Eng.
7 45 46’ 49, 56. N Vo
17 Anderson, ‘D.T. and A.D. Smith, 1966.. Seedlng mechanisms

) for trash cover F'mning. Can. Agr. Eng. 8" 33-36.

18. Anderson, D. Te. 1967.. The cultlvatlon of uheat. Paper li'

' presented at the Canadian Qentennial wheat Sympoaium,
Un1verszty of Saek., Saskatoon, Sask. Nay 10a12, 1967.-
. «

~19, .'Anderson, D. T. 1967, Factors affecting trash conaervation
- L, {iith the wide-blade cultivatbr. Can. Agr. Eng..
' ~9: 98-100, 127.. - o
20, . .Andereon, D. T.
: . machines o

. 1968, Some qualitatlve effecte of tillage .
plant residues used for erosioo control. :
ng. lU' 53-560 LN o : :

€

infl

21.“. Army, T,Js AnH w.D.’Haneon. 1960. moisture and temperature ;
-t 81;96%

f Nontana._ U Se Dept..Agr. Prod. Rea. Rept. 35.; -

- - : . ‘\‘\\ . ,\ X
22, Army, T.S\vﬁA Fo. wlese, and R. J.'Henks. 19611 Effect of : '_’ -
— tillage and- chemical wead control practicee on’ eoil
- moisture losses during t fallow period. Seii.sﬂi-

-:é; Soc. Amer. Proc. 25.__ 10-413. ; j' S [';j.A Qg.f N ’

f_ 23. Baeumer, K. and. w.A P. Baker,ens. 1973._ Zero—Tillage.‘f-lilryﬁiff
SRR P 77123+ In A.G. N¢tman (ed.). Advances in agronomy,
VOl. 25- Academlc Pr888, Inc., New York._'__,:~ :

24 ,Baier, . and G W Robertson., 1967._ Estlmating yield i
R -components of wheat from calculated eoil moisture. B
- Can..- J. Plant Sci. 47- 617 530. R . G -
25, 5‘5”Baker, L.0., J L Krall, T s, Aaeheim, ‘and G . Hartman.«3.7‘“;7
s ,'_ ‘1956, - Chemical summerfallow in Montana. "Down to e :
SRR AR Earth" mag821ne, Vol. ll, No. 4, Sprlng 1956.- k ;{7;:1--"

nces on epring wheat production in the plainall'f.ra o



“ , . . 't_y
-6,  .Bakermans, W.A,P. and C.T. de Wit, 1970. Crop tiusbandry
Vo on natyzally compacted 80118. Neth, J. Agric. Scie — .
' 18:. 225-246. : o
' \ ] s . . .
27, Barnes, a. K., DeWe Bohmont, and F; Rausi, 1955. Effect of

chemical and tillage summerfdllow upan wa&er infiltra-
tion rates. Agron. Ji 47’ 235—236 _

<

28, Bauer, A., R.A. Young and J.L. Ozbun. 1965, “E€fects<of
moisture and fertilizer on yields_of sprin ,uheat
and barley. Agﬁono :’0 57- 354 356. T # ‘ ¢ )

« . . : : .

29, . Bell J.P, and 3.5.G. McCulloch. 1969. SDll moiature

: » . estimation by the neutron method in Britain. Jour.
oﬂ’Hydrol. 7:  415- 433. S S
.~ . » ) . .
0. ¢ Benoxt, G R, and D+ Kirkham.~ 1963. Effect of soil eurface

- conditions on evaporation of soil uater. Soil Sci. -
SOC. Amero PI‘OC. v 27{ 495-4980 . ’ B

; gl.y - Black, A L. and Je F. Powere.r 1965. Effect of chemical
A * . and mechanical fallow methods on mOLeture atorage, L
. wheat yields and soil erosicn. Soil Sci. Soc. Amer. .

Proc.f 29:° 465-468. -

32;_ ' Black, A. L. 1970.. Soil- water and eoil temperature influence
S ‘ ‘on dryland winter mheet. Agron. 3,_ 62-‘ 797-801. '
E . . Q o .
33, ;-' Black, A, L, 1973. Soil property changes aeeobiated with

crop reeidue management in.a wheat-fallow rotation.
) Soll SCl-,SOC. Amero prOC'. 370 754"758. : L

i .

34, Bond, 3. 3oy . F. Power and 1.0, Willis.“1971.: 'Soil water

extraction by N-fertilizedespring wheat. Agrons 3.
63. 280-283. o S ’ I “ S : Bt 'l",": v o
. 35.l : eond, 2. J., I.F. Powar and- w 0. willie. 1971. Tillage and.

- .,trop residus management during’ seedbed preparation for_Wff“; ;

continuoue epring wheat.- Agron. J. 63' 789-793.‘ B

T

- 563.:‘]~Bowren, K E. and R U. Drydan._ 1970. Effect of fall and

o ) spring treatment of stubble Tand on’ yield of- uheat EE
. 7 in the black BDll region of Manitoba and SASkatchewan..’
37, ;Canada Department of Agriqulture. Soil eroeion by wind. l sl
L ' Bulletin No. 1266. _Ottamaf CDA Reeearch Brannh, 1966.¢"
Sé;tf'a Canadian Society of Soil Sc1ence.= Gloeeary ‘of Soil Terme in, :;_;
\\\-:,ajffhu " Canada, - Prepared by the Glosaary Sub-committea of the . -
< Canadian Society o? Soil SCanCG, August 1967. ;;'ﬁ i
e @ &
N wio Tl S RN

~_
o
v



39.

40.

41,

42.

43,

44,
45,
46.

47,

- 48,

49,

50,

51.

-

!

Y

Cook, R.L.,:L.M. Turk, and H.F. McColly. 1953. Tillage
methods influence crop-yield. Soil Sci. Soc. Amer.
Proc. 17: 410-415, : ‘ :

s

'@ponshey, J. F H. 1961. A review of expsrimental work with

diquat and re{sted compounds. Weed Res. 1:  68-77.

Davidson, J.M. and P.W. Santelmann., 1973. An svaluation of
various tillage systems for wheat. Bull. B-711, Agr..
Exp., Stn., Dklah. State Unlv. '

Dawley; W.Key R.Do Dryden, E.V. McCurdy, E S. Nelberg,
« KiE. Bouwren, and 0.A. Dew. 1964. The sffect of
cultural and fertilizer -treatments on yields of wheat
on second crop land» Can..J. Sail Sci. 44: 212-216.,
Dew, ‘D.A. 1968. The effect of summerfallouw tlllage on
80il physical properties and yleld of wheat. Can. J.
Soil Sci. 48: 21226, - ’
Diebold, .C.H. 1954. Effect of tillage practices upon intake
¢+ - rates, rypoff and soil: lossses of dby-land farm soils.
Soil 501\ Soc. Amer. Proe. '18: 88-91, '[// ~
Dubetz, S., G.C. Russell,and D. T. Anderson. ' 1962] Effect . ~-= .
: of soil temperaturs on seedling emergence. ca®. 2.
S

plant Seis 42: 481-487. SR e
- " i .. L .:t

‘Dubetz, ‘S. and L G. Sonmor. Comparison of gfav1metrlc,

'gnelometer and neutron methods of measuring éoil .
isture.’ Can. Agr.. Eng. 6: 32-34, o

Evenson,P. and. J.VOleon.\ 1970} .Implicefions of soil - .
temperatures in Nay. .S. Dak.»Farm end Home Res. Quart.

Fenster, C.Rey:0.C, Burnelde, and WAy W1cks.. 1965.: Chemlcal o
falloy studies in winter -wheat fellom rotatlone in- o
’ uestern Nebraska. Agron. J. 57' 469-470. »

Feneter, G«R., o G- Bur031ﬁe, and G.A. . Wick‘.[ 1969. weed -
~control and plant residue malntenance ith various .~ -

tillage treatments in a winter wheat-Fe Es rotationw.j‘e
ézé ~ Agron. 3. '6l: 256-259. . . o |
© . Finnell, H.H. 1960. Mblsture storage and cropj ields in . .

A the dry farming areas of the Great Plains as affected , ,
- by natural and farm operatlon fac{ore.‘ u~5‘0 A, _Erod,'ﬁ,, ‘
‘ N RGS- RBD. 390 . D‘.A S : : - B B

Frleeon, 0. and G. Bonnefoy. A fall tlllege study on ﬂed
Rlver clay soil. Nan Dept. of Agrlc. Res. Rep.;



100

-
IR

\

f - : . . . el .o s
52. .- Greb, B.W. 1966. .Effect of surfdfa applied wheat stray on
) soil water . losses by solar distillation. Sqil-Sci\.N
. Soc. Amer. Proc. 30: 786-788.

53, Greb, B.W., D.E. .Smika, and A. L. 81ack. 1967. Elfect of
"straw mulch rates on soil water storage during summer-
fallow in the Great Plalns. 'Soil Sci. Soc. Amer. Proc.
31: 556 559, _ . ' -,

54, Greb, B&w., D.E. Smika and A.L; Black. 1970. UWater conser=-’
vation with stubble mulch fallow. J. Soil and Water
Conserv., 25: 56762. o ‘

55.  Greb, B.U., A.L. Black afd D.E. Smika. 1974, Straw build--
' up in soil ‘with gtubble mulch fallow in the semi~arid
Great Plains., Soil Sci, SOCa AMer.'Proc: 38: 135-136.

56. Harper, H. . 1924. The acdirate detarmlnatlon of nltrates 1n ’
- soils. ‘J. Ind. Eng. Chem. 16: 180-183,

57..  Hobbs, E.H. and K. K. Krbgman} 1971.. Overwinter prec1pitation
S storage in irrigated and: non ‘irrigated chin. loam 9011.
Cans J. Soil Sci. 51._ 13-184 - -

‘58, | Hobbs, E. H., K. K. Krﬁgman ‘and L.G. Sonmor.- 1963. ”Effecfa —
o of levels of minimum avallable s0il moisture on . ‘crop
ylelds. Can. J. Plant-Scis 43 441 445.

59, Holmes, JelWs - 1966. " Influence ofkpulk density of the eoil
. on neutron moisturs ‘meter od&ibratlon.l Soil Sci.
102- 355-360. L o

- ' L3

60. Johnson, . C..'1964. Some obseruations on the cont
of an inch of seeding time moisture to whedt yi
the Great Plalns. Agron. Je 56'. 29-35.

.~ 61, - Lal, R. 1974. The effect of 9011 texture and denaity on
- - .the nsutron and density probe calibration’ for some -
troplcal 80113. S0il Scfz 117z, 183-190. 9 [ A",(;_J
62. - Laggett G.E+ 1959, Relgtlonahlps batween wheat yield, .
o available moisture, and aavailable nitrogen in eastern - -
o Washington dryland areas. wash Agr. Exp. Sta. Bull., Co
B 609, 16p..;qg S e S B
. 63, - Lehane, 3.3, and W.J. Staple. 1965, Influence of eoil textura,
: depth of - sail moisture storage, ‘and’ ralnfall diatribution
~ on wheat yields.in southuestern Saskatcheuen* Can. e ‘j~ -
'5011 501._ 45' 207—220. _,-_”,:-\ S



101 -

64. . Lindstrom, M.J., F.E. Koehler and H.I. Papendick. 1974,
- Tlllage effects on falleow water storage in the eastern

washlngton dryland reglon. ‘Agron. J. 663 312-316.

65 Lindwall, C.W.- add D.T. Anderson. 1973. The conserugllon
' (‘ S chafacterletlcs of* minimum tillage practicgss/ PNU
~ ‘ﬂ} _ ' 73-105. Presented at annual meeting of A.S. A Es in
- i Calgary, Alta., Oct. 1973. :

66. NcCalla, T. m. and T.J. Arhy. - 1961. Stubble mulch farmlng,
P. 125-196. In A.G. Norman (ed ) »Advances- in agronomy,
Vol 13. Academic Prees,_Inc., Neu York.

67. 'Nccalla, Te N., T.J. Army and A.F. Uiese. 1962. Comparison
of the effects of chemical and sweep tillage methods
of, summerfallow on some properties of Pullman silty

o clay loam.. Agron. J. 543 404-407. - . :

68, - McGurdy, E.Ve and E S. Molberg. 2974, Effects of the
: continuols use of%2,4-D and MCPA on- spring wheat
production’ and weed p pulatlon. Can. J..Plant Sci..
D4z -241-245, S :

?
@

69. Nallk,ag;ﬂ., D.S. gzevenson, and G.C. Russell.- 1965.. water _
ble aggregation in relation to various cropplng
rotations and soil. constituents, Can. 3. Soil Sci.
45 18?-198, : ‘

N

ing, J.V. and L.D. Meyer. 19ﬁ3. The effecte of
varloue rates -of surface mulch on infiltration and
er031on. Soil 801. Soc. Amer. Proc. 27‘- 84-86.

70, . Ma

S

1. ‘HMaese, Tl ﬁf'F He Slddpway. 1969. Fell chleelling far
' .annual cropping of spring wheat in the intermountai
d yland reglon. Agron. 3._ 61. 177 181,

72. - 'Nethews, O.R. and T 3. Army.. 1960. M01eture storage og£ L
- ‘fallou wheatland in. the Great Plains. Soil SCie Soc.
Amero pI‘UCo 24. 414"418- ‘.", ; L '

73. - Nolberg, E S., E. V. McCurdy, A. wenhardt, D.A. Dew, and
B . R.D. Dryden.~ 1967.. Minimum: tillage requirements for ,
- summerfallow in Western Canada.- Can. J.,Soil Sci. L
47*' 211-216. e Cor s Lo

- 74, ‘.1 Molberg, E S. and J.R. Hay.-‘1968. Chemical weed control v
_— . on summer?allow. Can. Js SQll Sci. 48° 255—263., i

75, .,lmurray, Je M. and J A. Glll;ee. 1971. Inflltration into . R
T frozen soile. Cen. Agr. Eng._ 13 4-7. ;jf_Jf R

S 2 . S . '



76l

77,

78,
79. .
80'. _

'~8l-‘

82, -

.83 ///0 Shlpley, R L. and J Es Usborn. 1973.,~
.84,

85.

.86

87‘ : ..

oo T e 102

Narstadt, F.A. and T.M. McCalla, 1968. Microbigl induced
phytoxicity in stubble mulched soil, S Sci. Soc.

s Amer. Proc. 32: 241-245. <

4

Norstadt Fe A. and T.M. NcCalla. 1969, Nicfobial'ponulations
in stubble mulched 6011.? Soil Sci. 107' 188¥193. '

Dveson, M.M. and A. P, Appleby. 1971, Influenca of tlllaga
menagenent in a stubble mulch fallow-uinter uheat '
tatlon with harb1c1de weed control..,Agron. Je " 632

| Papendlck, Rul., V.L. Cochran, and UL, woody. 1971, Soilg‘;

water potentlal and’ water content. profiles with-uwheat
under low sprlng and summer rainfall. Agron, J.- 63: . Lo
731- 734. ] : - . B , L ‘f'.' L

Papandlck, R I., M. Jor Llndstrom, and Ve L..Cnchran. 1973.-
Soil mulch effects on geedbed temperature and water A

, durlng Fallow .in Eastern. washlngton. ‘Soil.Sci. Soes . . .
Amero PrOC. 37' 307“3140 o X " L Do )

‘Pengra,vﬂ F. 1952. Estlmaﬁlng crop’ yiélds at aeeding timaf-n"
in the Graat Plains. Agron. Js 44._ 271 274.'_

Presse, 6.3 -and U.D. Perdok 1970, - Possibilitiss for. the ~

applicatlon of 1mplemants 1n eoil tlllaga.. Nath. 3.‘
Agrlc. Sci. 18' 277 282. . P v‘, . s

ats, inputa, and
Proc., Nat 1.
: nes, Iowa.

returns in arid and semiafid arsas.\
Conf, on GonserVatlan T11 age. De_
pp. 168 179.,» ‘

RPN

Slddoway, FuHey U.S. Chepil, and D.V. Armbrust. - 1965, ¥fj1% g
) Effect of. kind, amount, and platement of residue, RO
“on wind erosion control. Trans. Amen. Soc.-. Agr. Eng._;:“~¥-

B 327-33L, e - ¢§p~
Smlka,,o E. and C.3.- Whltfxald. 1966, srfect of standing S
_ "wheat stubble on storaga of wintar precipitation. o
R 3.25011 water Conserv. 21" 138-141.G S _._ .n.jlf“lg:jj, :

\

o Smlka, 0. E., ‘and G. A wicks. 1959. 8ol water atorage

durlng fallow on tha central Great Plains -as . influencéd R
.. by tillage and he,brc&da treatment.a Soil Sci. Soc. S
Amer. Proc.u 32' 591 595.. o R -

Smlka, D. E., A. L. Black, and Ball Greb.v 1969. 5011 nitratg, ,
o SDll water, and grain yields in a wheat—fallqw rotation R
-in the Great . Plains as 1nfluenced by straw mulch. o
Agron. 3.. 61° 785—787. s Tl e e e e

o . “ el L A !



103

88. Smika, D.Es 1970, Summerfallow flor dryland wheat in the
semiarid Great Plains. Agr%n. J. 62: 15-17, .4
89, Smith, J.H.s and C.L:.Douglas. 1968. Influence of residual
' nitrogen on wheat straw decompoetlon in the field. :
So0il Sci. 106: '456-459.‘ s

50, Soane, 8.0, 1967. Dual energy'gamma-ray'transmlaaion'for
coincident .measurement of water content and dry.bulk
“density of eoll. Nature 214' 1273~1274.

ol. - “Soil Conservatlon Socrety of Amerloa. Conaervation Tillage.
T Proc., Nat 1, Conf Naroh 28-30, 1973 Des Noinee, Iowa.
C .97, Sonmor, Le G,  1963. - Seaeonal consumptive use of water by
' ’ ‘crops grown in Southerr Alberta .and its felatlonehip
to evaporatlon. Can. Je Soil Sci. 43. 287-297.-

93, Staple, Wedse and 2. J. Lehane. | 54. wheat yield and use of
. moilsture on. substatlone in Southern Saskatchewan. ‘
Cano J. Agl‘- SCin, 34' 4604680 ‘ .

94. Staple, W3, 3.3 Lehane, and A. uenherdt. 1960, Conser-"'
' - vation of soil moisture from fall and: wlnter precipi-
. tatlon. Can. - J. Soil Sci. .. 40' 80-88. B :

9s. "Stewart G L., and Se R Taylor. .1957. Field experienoe
: - with the neutron-scattering method of. measuring eoll
‘ molature. SOll SCI. 83-1 151-158. f" j S
96. ’Stlbbe, E. and Ds: Arlel.‘ 1970. No: tillage ae compared to
‘ ' v tillage practices in dryland farming of a. pemiarid
-cllmate. Neth. J. Agrlc. Sel. 18@ 293—307..' ‘

97, Stoobe, ‘Edy and D. Donaghy. “ﬁrairie Study Showe.a Zaro-‘“”
o Tlllage uorke.": Good Farming, November 1973‘, .
98¢ Suamy Rao, A. A, RuC. Hay, and H.P. Bateman.v 1960, EfPadt :
Ce o of mipnimum tillage on phyelcal propertiea,of eoile andf;j B
et ’.crop reeponse., Trana.iAmer. Soo. Agr.-Eng.r 8-10..T R
' 99,7 - Tanchandrphongs, S, and J N. Dav1daon. 1970. Bulk deneity‘er;f;?‘ﬁ
o * ~aggrefate sfabllity and organic matter content ‘as S
SR . influenced. by tuwo wheatland‘301l management precticee.‘ T
L ,*49 S ‘lﬂ 8011 Sc1. Soc. Amer. Proc.' 34. 302-305. :
el R

- _100-6 -“Unger, P w., and 3. J Parker, Jr.; 1Q68. Reaidue placement
I ’ _~~- effects on. decompositlon, euaporatlon, and soil. moleture
- dlstrlbutlon.j Agron. ..-603 459-&72., TR .

o
T



101,

102,

* 103,
104,

1.
| iqs;u
 ,;§8;

-b~i09;£>'ﬁ

: 1;0._';H

' ill}_'-

Unlver91ty .of Alberta Computlng Services lerary. CAPL - o v

Wiese, A.F., and T.J. Army, 1958. Effect of - tlllega and

}‘W1ese, A. F., Jeds: Bond, énd T J.,Army.~ 1960.- Chamical ‘fj;ffV ”

f104‘ |

Unger, P.W., R.R. Allan, and A. F. wleea. 1971._ Tlllaga
and herbicides for surface residuse’ malntenance, wesd
: control, and water cqnservatlon. Jour._501l watar
Conserv.. 263 147—150 SR

« -

- Library: No. 2; statlstlcal packagez ‘Nov 85 -
Functlon. MREG., : S e

| whltheld, C.dv, and D.E. Smlka. 1971, Seil temperatura L

~and residua affecte on: growth components. and nutrient

v uptake qf four uheat varletlee.. Agrqn. J. 63-- 297 300. 1‘ :.

IEN

*’wlcks, Gofte aod'o £, Smlka. 1973, ghemical fellom in a SR

_ _wlnter wheat Fallow rotatlon.: wBad Séi. - 21“ 97 102.-u:~-<

chemical weed control- practlcea oh- mometure storage
and losaee.: Agron.j 3. 50°, 465—468.. N

1

" Wiess, A. F., and T 2. Army.: 1960 Effect of chemical

- fallow on s0il moieture storage. Agron..J.» 52'“-ve13.;7"'“"

612‘613." : i ‘5"-'.""v R S u,: L

fallou in the southern Great Plaina._ lesds 83 284—290. :@ﬁ_;ﬁ
wlllis, w.o., ﬁ U. Carlson, J. Alesei, and H J. Haae.’ 1961.

" Depth.’of fr9921ng and epring run-off ‘as. relatad to fall Co

; 9011 m01stura lauei Can. Je- Soil Sci.%~4l"j115~123. *'5.tf#;

WLllie, w.o., H 3. Haaa, and C w. Carlaon.' 1969g. Snowpak e
i runoff as affectad by etubbla helght. Sqil\Sci._.~. S

"1

L . [ w . .

wltths, H D., G B. Triplett, Jr., and B W» Grab. f973..;».
g Concepts df coneervation tillage systams: uaing ‘surfaces " -
'mulches. ' Proc., Nat 1. Conf. -on Consarvatioh Tillaga.¢‘
Des Moinas, Iowa. _,f:, R .;ufvf _":§~“Av,

Y

| S
’Zallk, s. 1971, Uutline or Statietical Nethoda for biolégical

&; ~and Medical R search. - Departmant of Plant Scienca,
Univarsity of Alberta, Edmonton, Albarta. B



105



APPENDIX 1:

=~

-

106

3
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APPENDIX 2: MEAN QUANTITIES AND ANALYSIS OF TOTAL SURFACE RESIDUE .
' ON PLOTS PRIDR T0 sgi\sen PREPARATION (1969-74)

‘ ; ., o .\ - Loose Residuo (lb/ac) f“!“b: . \\\\\

oo "‘ '."' ' ‘f Treatment o . - NEPRSEN
T e N I T

. Y

1969 . 61 2237 1250 . 1425 2388 - 1560 *iﬁés 1465
1o - 257 - 2311 1509 1655 - 1631 . 1464 . . 68% 1707 . -

. 1971+ . . 487 3119 3256 - 2617 - - 3294 3131 1515 3230 . -

71972 - . 34 2131 - 14200 870 1757 1322 . 599 1960... & - .
1973 .89 "3435 2194 1915 . 2472 1844 . B3B8 2367 . . .-
1974~ 139 1350° * 634 © 977 . 1527 . 1214 613 1016.. .

© Ae.. 178 . 2430. 1710 . 1576 2178 . 1759 . 828 . 1958 - .

- Anchomad Resicus (16/ac)

31-3885‘ es,x,wcslo*ﬂ'iilgﬁc 134 - 76, 189 . L
282" 134 . 22 - 19 163 00 75 < U142 e
340 316: 0 347 208 . 95 ., 65 - 82O -
761 94 43 95 32 .43 o35
276 1390 0 1747 4B 14 .. 55
'\g454,_,;,247;-1v,_11, T201 L7000 Ui '1“,195

1969 .
1970 -
1971
1972 -
1973
1974

=R

oo orO~N |

.Ave.g ST a4 169 700 178 S0 - 49 116 ;1,1 S
-T“%hb“méfﬁhffﬁﬁf7ﬁ¢ﬁﬂﬁéf?ﬁ?f*5§*?%ﬁ5ﬂf713

R R e a e T

VAR L <f,~,,b;y,._;:” G

T e R Dagrees of i Sum-of SMean oo e T

f4/”f1 fsourcé”:f,; , Freedom ' Squaras ‘ quuared;b  ‘. F-Value.

—= ). 1"7.?'fffffjfffj..'f~figﬂ"

27,98 4 00 o 35,48k L 0

- .YEAR" TR - L e 2 83 . ‘QQLMQZG;lx_ﬁ°f3'

"aERRBR f j;;,)j'*3>;n S 8400 °0.113;;_i-ff:’"5-f-~'
TUTAL Voo BT v gB,09 U T

| ;,b"'"TREAT

[, B4 B |
&
-

[}
-3

_:bba.b,c,d,a F MQAns with a commnn letter below are not qignifioantly '
_,b R dlfferant at the Suparcent probability lavel.~$; S o
‘ﬂrf*¥ ' b*'ff' Slgnlficant at the l percent probability level. :_' 1i;Lfpr" £

TR T
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o APPENDix?3.1 SOIL . NUIST RE TENSION DATA (INCHES OF MATER) AT THEURETICAL
) ’ WILTING PO NT (15 ATm) AND FIELD CAPACITY (1/3 ATm) —

¢

FIELD A ge1gt 512_24" r; 264-36" . 36-48" . ' _43-50"_: ~ Total

] o 1/3 15 1/3 /3 .18 1/3 15 1/3 15 . 1/3 .15
Treat Rep . P '

atm atm = atm atm __atm_stm atm atm ~ atm ;atm atm - atm

3 1,49 3.40 © 1.37 " 2,84 1,29 :2.35;"1 16 14.75’ 673
2 1,52 . 3.40 1,52 2,60 '1.22 2.58 1,26 15,02 7.00
.08 1,83 4,14 1.65 3,55 .°1,45 3,06 '1.31 17,84 7.74 .
4 1.69 3.54° 1,58 2,78 1,29 '2.61 1.38° 15,16 7.36
4 1.77 -3,92° 1.50 3,33 1,26 - 3.00 1.30 '16.92 7.17
1.39° 3.06:1.20 '2.93 1,14 2,50 1.09 14,68 6.04

DN
IN]
-
-~)
O
=
o

Ave, 2,89 1.40° 3.56 "1.61 58| 1,47 '3.00 112é~<2ﬁserf15é33j15~73jﬁ7;61 O

3.38 1,60 4.22 1,77 4,05 1.58 3,14" 1,27 2481 "1.28 1% 60_ 7042 .
3,13 1:36 * 3,387 1,23 3,44 -1.41 2,76 1,15 2,88 1.21 3¢ 59 6,36
,91 1,35 ‘ 14447 3,00 - 1,29 2,46 1,12 16,48 7,05

1437 2465 1.22 2,731, 36,.15;70@~7;16f15,
92 . 1,51 _ 1 07 . 1.37 2.62 1.31..2:70°%1,32 14, 60. 693 - -
3305 1.38 3.19° 1.40 2.60  1.08 "2.,30 1,03 2.78 1,28 13. 92 6,21 -

OV (0 &3 N
N
L J
O
o0
[
[ ]
o
)
&
[ ]
[}
O
(o)
...

B e

= ) L
w
»
N
3

b

)
-3
N
.
[0,
(3;]
[
[ ]
N
N
N
-
-~
(X1

Ave. 2.89 1l.44 3.79. 1}5sgr§i331';;39:t2;74';;,2i%’2.73f5igéﬁﬁfls 55f"s335rf;7"

9 1,84 3,81 '1.68 3.77 - 1.51 2,81 '1,24 2,93 -1.24 16,41 7,11
4 1.60 3,65 l;62ig3.55-11,56,31.94.;1§33"2,40‘”1,105.15,99' 7020
5 1.45 4,06 1.73 1.E 87 .
2 1,34:3.72 ©1.60 3.73° 1,45 2,81 1,16 2,91 1.22° 16.09. .6.77 =
Zds 3B 3.65 1,57 3.70 1,33 3,12 1,36 286 1.22 116,25 6.86.
8 1.37 '3.257'1,38 2,95 1,31 2,95 1,31, 2,70 .24 14,73 6,50

N ESYTEREVE

+ [ Ave. 3.03' 1,43 3.69 '1.60 3.63 1.47 2,67 23 ,flﬁ 03, 705

i

-3;90 1.62 »3.461{1.40:. 316,78 6,86
3,530 1,44 2.79. 1,04 .2
5,04 1,43 3.14° 1, 28.3
_'3(38_ 1.49 "3.17 1,390 2,68 1.25 2.5I .16 % 13,61 6.78 .
(3.9 168 301 L32 2.1 L2l 2,47 I‘ :**15.0516545131'57

$1g 14 41 6,49

TomB N e
g s c IR

fiAus;tgé,92f~1;39-~3,51‘11;55-33,13'}1,3o;ffff_f'*;"

4.08 1.75 .3,59.. 1,60 3.04 1.34 "15.82 7,87 .o

) ‘14,49 6,10
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. APPENDIX 3& CONTINUED .

_0-12" | 12-24"  24786" . 36-48" - 48-60"  Total
1/3.15 y1/3 157 175 15 173 15 1/3 15 | /3.0 15 -
atm ~atm ( atm atm - atm atm atm atm. . atm atm - atm . atm

. FIELD A

Treat Rep -

65 .23 2333 1.20 14,75 7.05 '
62. 1,25 2.94.2.36 15,51 '7.30

04 1.35 2,80 1,26 .16.79 :7.42
62 1,18 2,57 1.29 14.74 . 6.71°
28
55

1. 2.82 1.54 3.86-1.65 3,09 1.40 2
2 . ,3,18 1.59° 3.56' 1,59 3,21 1,61 2
3. 3,07 1.5} 4.09 1.69 3,79 1.61 3
4 2,98 1.35.3.46 1.57 3,11 1,32 .2
5  3.04 1.4l 3.37 1.44 3,92 1.54 3
6 2

i : .28 '1.32 - 3,09 1.25: 16,70 ¥6.96
62,98 1.36 '3.06° 1.28 2,95 1.20 ‘

©Ave. G.01 146 3.57 154 334 143 2,79 124 2.70 124 15.2 6,91

1 2.94 1.46 3.80 "#.45 3.04 1.28 2,5£‘_i:;2§~;2;72*;1;2a»f15.04,s.ad(: .
2 . 3.06" 1.63 3.59..1,50 2,88 1.19 - 2.82 1.23 2,51 '1.16 14,86 6,51
3 3,00 1.35 3.84. 1,55. 3417 '1.21 /2,71 1,16 2.70 . 1:31 . 15.42 6,58
4 2,94 '1.34 3.82 1.64 3,16 '1.35: 2.81'1.33 2,95 1.41 “15.68- 7,07

5 3.00. 1.41.3,63 1,51 -3.55 .1.41 2,86 1,27 2.78° 1.24 15.82 6.84

6 .38 3, 2,71 i 2432

: ;_1.05 ~13.,98 6,05
Ao 297 143, 3.0 1.S1 5.08 L5 272 121 2.66 1.2d 15.15 661

6 1.70. 4.26 }1;95-_4;55”.1;92~j4;273'1.65<f3§33}‘1;43.;19;7B}§a.65;.gj2

19 - 1447 3,69 1,46 2,81 1.16 "2.74 21,15 2.53° 1.16 14.86 6,40 .
99 -1.90, 4,78 2,02 4;54:‘1;93,;4;24*11.78..3,03*f1.35;,2q¢§a“g8;9e_,a =

8 1:35 3.84.°1.66 4,02 1.44 3,04 1,19 '3,01. 1:26° 16.79° 6,90 +.-
.96 1.40" 3.69 1.60 :3.54 'lp48“3905‘f1,3ﬂﬁ;2.7};'l;25-;l5.95j:7;93glﬂﬁ
93 1,39 3.82. 1,66 .3.66 -1.49' '3.12 1.38 2.58 1.19 16611 - 74110

.3¢Ave.4g3;20751154-;4;01"1;72_53;95"11;57;'3g41‘f1,&1,[2Lsén“1,g7§;17;347n7;éx;?%f{;

| 4,05 1.63 721,00 9.02

'}i1560>?434b7‘1;77f13.51"l;ﬂ37f2;99 1,26 18,27 7,62'

R

.2 1 .09 , r .
©3 2,93 "1.20.°3,67 1.71° 4.04**Lgﬁ7f,2.79*;1;20‘}3;453}1;49,‘16;aaw[7;27*;¥u
4 73,27 '1.54 14,207 1.86 3.70 v1,54 3.26 1440 2,86, 1,25 ‘17229 7,59 -
52,9177 1,37 3,710 1.56 3,29 1.43 2.83 1,21 2,72 1,28 15.46 685 "
U6 301 1.47 3,32 147 2,92 71,29 2.73 1.20 3.07° 1.41 15,05 6.84 .

57A95?:3113;'if44ff3;91,116595f5555“'l@62ff3;25571339{f5;i95@1¢59“,i7§34537?53:; ff7

Cok
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o 12-24" /»ﬂe)ba—SS"

_CONTINUED

. APPENDIX 3:

o

.,Totalll

48-60"
1/3
- atm

/3

36-48"

1/3.
~atm - atm

- 0-12"

/3

T

FIELD B -

15
atm -

15 15 -

15 - 1/3 15
atm

1/3

15

, Tragtjﬂeb

atm atm

atm.fatm

atm

, - atm

‘1,46 "15,31” 6,69

¢

.25 2,80 1.36 2.49.1.16 15.00 7.18°

3.03 1,40 3.03 1.29. 3,18 1,32 '2.83 1,22 3.24

3348 1,700 3.41 1,71 -2.82 1

-

;45..2a89 .1@24  2373 '1022 ‘2.70 lpZﬁ '2077 51;28.314020 :6643.'”

i

j1.31 3.41 1.74 3,78 2,06 2,92 1,27 -4.04 1.68 16.73 806

Snll?:i
J : ‘ 20 e
3.1F  1.54 -3.49 :1.54 3.63 1,47 3422 1437 -3,10 1,36 16.55 7,28

2,947 1
2,58

~ N TN O

-
$-N

*
NS
e

N
: ~

3.04° 1,46 3,20 1.47 3.15 1.44 2.82° 1.28 3,04 146"

.AVBO

09 '1.48.3.10 1.28 2.68 1.22 2.58 1.23 2.44 1521 13.89 6,42

2476 1,38 2,97 1.37 2.61 1.200 2.35 1,07 2.36- 1,11 13

U S

05 6,13

.95. 13.84 65,99

o

7 3.16 1.15 2457 1,05 :2.67 1.06 2.8l 1,20" 14.46 5,92
«31.3,00: 1,25 2,89 1,23 '2,74 1.21 2,96 1.31 14.60 6.31

302 1,36 3,59 1.52 3.65 1,44 3.18 1.34 3,05 °1,33 16.49  6.99

«94¢ 1.24 12,64 1,20 2,56 1,05 2.42

3:28 1,55 2
. 3J35 147 3

3
©2.99 1

— N TN 0

Ave. 3,08 1.42 3,13 -1.30 2.84 1,22 2,68 '1.16° 2.68 1,18 14,39 6.29

‘o

2,47, 1.09.°14.75. 6,33

LINEEN

[3.44 1,47 3.58 1.38° 2.83 1,17 2.43  1.12
3.15 1,47 2,82 1.2 2.40. 1.05 2,37 1.09.

3

.2,54 1,07 -13.28 5,89

24 1.65 2,927 1.3l 2.96 1,26 '2.63 1.12 2,73 1,22 14.48 6.56 .

3,38 1.33. 2,94 1.15.2.74 1;09';2.63;;1.09.,2;55;'1;16aila,zl*j5;92¥{_ ,
«48 3,50 1.54 . 3.41-°1.31 2,94 " 1.20 *2.68 1.19'-15.53 6.72 . .

- 3.09 1,52 3.97 - 1.77 "3.80 1,57 2498 1.17. 2,75 1,17 16,59 7,20

i 3.00: 1

1
2
3
4
5
6

-~

' 3.22 1,50 3.29 '1.39 3.02 1.24 2.66 1.13° 2,62 1.15 14.80 6,44 & -

Ave.

.34 16.60 7,24

- Be73 1068 3.36° 1,300 3.02 1,26 2,76 1.29.° 2,7

"1.36 2,91 1,35 2.88 1.37. 2.9
- 3.1971.58 3,77 1.64 3,

“L‘

52 11,72 3.35

313?

.25 15.65. 6,78

23 1,47 3,18 1.45: 3,13 .°1.39 16.50 7.53
67 1.31° 2.53" 1,29 2.57 1,27 .13.48 '6.63 -

-]
*

| 48 °3.18. 1.40 . 2.76 -1.27 3.53 1,932,877 1,32 15,34 .7.40. .
/352 '1.66 "3.83 1.68-3,52° 1,44 2,72 "1.23 2,85 $.28° 16,44 7,31 .

34070 1,51 2.64 1,252

..3.000 1

- 234 0O

"vavéaj*SJ$§7;ig§1~fz,Séfﬁi;das;3:&2 ’1;35’72:93;;1{43a_2;861,1;31‘,15@53f17;}5f~;3];

/- : o




APPENDIX 3: CONTINUED
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" FIELD B

0-12"

'ﬁzfza"

N

" 24-36"

N

" 36-48"

48-60"

Total

. . —
Jreat Rep 173

atm

15

atm °

1/3

atm

15

“atm

- 1/3

atm atm

15 .

1/3 15

atmy atm

S 1/3° 15

atm -

1/3

atm

G\UlQ~DJN)Ff-

[ W RN

05UIQ~th)F‘

Ave.

Ave.

Ave. -

R N SR

. Aves

- 1.60
1.73

- 1l.58

1.45

. l.%i
1.65

L 1.62°

3,09

3.52
3.55 -

2,71
. 3.62
3443

3,32

-

1.32.

1.48
1,41
lol?

., 3(00

“2.69 1,25

1.47 .

1,58

1.40

“3r39

2.70

1426

3.23
2.86 1.22
1.52

1,30

Lel2
' I¢42'

1.08
1,44
) 1,19

.atm

116
: lic'll .
-1.25.

© 1420 »

atm

13,98
15,24

16,10

&B3.07

15,28
15,30

" 14.83

 14.6

16

15,12
" 14,97
'a16090‘ 4
17,77

"’15;7e'g.

+.14,16
1451
18,09
16,75
14 15,12
16,65

fﬁlsissa A

14,60
7:13&64 ;
-+ 1388
13,74
15,87 °
st

jTl&;Efo

o !

e

6455
7.29,

5.76

6.22
6.72

6.82°
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"APPENDIX 4: SUMMARY AND ANALYSIS OF, AVAILABLE MOISTURE TO A .
4 'FOOT DEPTH (INCHES OF WATER) 1968-74 -

i

ot / ) |
Tr atment
Year 1 g2 .3: 4 5 -6 7 8
1968 4067 5.61 474 491 482 4710 46l 4,52 .
1969 5.46 6,39 ° 6,24 - 5.67  5.85 5493 5,61 5,90
1970 - 4,49 4,86 | 4.52  4.74 T 4,75 4,68 4,04 © 4.28
1971 . 3.07 4.80 [ 4.46 2,31 3,70 - 3.83 “3.28 -.4.30
1972 5.33 '5.59° " 5,63 5,40 5,27 5,13 5,96 ~ .5.48"
1973 3.49 . 5.33  4.55 - 2,95 . 4.16 - 4.32 4,66 . 4.19
1974 4.16 4,49 - 4.46 4,53 T4.58  4.68 4,45 - 3.82 -
Means 4.38° 5.30 4,94 © 4,36 473 AT5 - 4.6 4,64
X s a . c ic a- - ab .-ab .. ab. - ab’
‘ - Degrees of Sum of <7 Square . - AT o
Source - Freedom -~ Squares ° @ _Mean F-Valua -~ - .F"
CTREAT T 4 0638 - 3.87%x
. YEAR - _ 6. - * - 26 S Ad84 - 26,97
ERROR-. . 42 o B 00165
TotaL-. .85 3801 - . s

- a,b,c’ Means wlth a common letter below are not significantly diffarent
S 'at the 5 percent probabllity leval. _ S _ s

.*, *¥ Slgnlflcant at the 5 and l parcent levela respectively._;~_



APPENDIX 5:

SUMMARY AND ANALYSIS OF AVAILABLE NOISTURE TOAS FOUT
DEPTH (INCHES OF WATER) 1969-74

113

R ~‘Treatment
Year 1 2 3 4 5 6 7 8
| | {
1969 6.37  7.48 7,45 6,75 6,77 . 7.38  6.62  6.73
1970 ' S5.44 5.94 5,52 5.55 5,65 5,70 5.08. 5.40
, K 1972 6.20 6.76u 6,53 6.07 6423 5.74 6.55 5.81
~1973 3.94  6.01 .12 3,40  4.46  5,05. 4,70  4.85
1974 4,97 5.75 5.60 5.19. 5.7 5,75 5.59 4,74.
Means 5.04 6.22  5.88 4,95 5.48 5,70  5.44  5.30
a, d cd a abc ‘be abc , ab-
. . : . 9
_ ,Degrees of - . Sum of - Square :
Source Freedom = Squdres Mean . _F-Value
. TREAT 7 7.50° 1,07 G.aleR u
- YEAR 5 39.60 - 17492 47,37 : -
‘ - ERROR .. - 35 © 5,85 0167 i}
' .TOTAL - 47 . 52,95 -
a,b,c,d - Means mlth a common latter below are not 31gnificantly diffsrent |
at the 5 percent probabillty level. e »
*, *% Sl%?;flcant at the 5 and 1 percent leVels respactively.

o 5

~a
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APPENDIX 6: MEAN PERCENTAGES OF PRECIPITATION CONSERVED “IN THE 5 FoOT
o - "SOIL PROFILE FOR EACH INTERVAL OF THE FALLOW CYCLE (1968-74)

P

A .

.« Treatment

 Interval . 1 2 3" 4 s s 7 8/

First Winter , ‘ . R B o
' Period - . o A .
1968-69 66 66 - 72 70 66 65 62 . 68
1969-70 ~ 20, 33 27200 2L 0 31 17 27 en
1970-71 . 337 42 %Y 3 20 25 a0
1971-72 43 57 48 40 42 44 48 49
1972-73 © . 61 56 - 56 43 'K,GG -1 76 56

Ave. 45 51 47 44 43 47 49 4

Summerfallow - ' o AR
season .. o e o -

. 1969 =16 =16 . <23 -13 <14 -10  ~17 . -17

1970 - 11 19 - 22 12 23 - 22 16 - 18

1971 © 13 13 8 -6 227 17 7. 6

1972 1. 1 -4 .8 - 8 10 R § 6

1973 - 18.. 25 27 - 18 .19 - 25 30 33 .

Che. 78 6 4 - 12 13 4 9

Second Winter - - o S T T R E
Period L L S

1969-70 - .4 16 11 7, -4 7.7y

1970-71 . 15 13 20 7 19 18 0 13 7150

1971-72 222 27 32 25 16 27 19 - . o

©.1972-73 11 29 35 11 26 28 029 o120

1973-74 = 15 . ‘157 19 .0 9. 200 15 - .160 1l L

e 13- 19 22 15 190 17 18 14

Overall = =~ - . | R S - o
1968-70° . . 19 - 22" 2L 23 - 20 22 .. 18 .22 ¢ .
A1969-71 . 15 . 21 - . 23 12 o180 20162200
1970-72°, 220 ‘25 29 . gy' 022 19 24 o
1971-73 .~ 26 .32 29 - 24 98 30 . .28 27 0
(A972=74 © 27 - 28 . 30 277 3 281 038 290t

Overall Ave. 22 26 U 25 21 .24 24 2 o4l
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~

1972 74 :
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R S

NEUTRON SOIL MOISTURE DATA FRUN THE FALLDM AND CROP SEASUNS

Y

FIELD B

(FALLOW)
1972

‘_Date

Treat

e

Total

Inches of Water per 6 Inch Depth-
A Y

.

Depth

9!! 12"

lBIl -

24"

30"

36"

‘ 42“.

48".

'54"

fotal~

© J4n 20 1

Jul 6

jul’?ﬁ;

1,02
»l§12

~

11 10
1. 20"

1,155
101

1010

1.14°

1.09

1.12

1.20°

.gaéb
1.32
1.31
.94%  1.25
1.08°¢ ®31
be 1.8
1.36
1.30
N
1.23
1,29
1.038b°d1 33
5 Loz
bcdsl 31

98,32

abcdl 31

ab

1.012P

1.10"

.ggab

1.13

cde

1425
- 1.4l

1.08"

1,24°
ab

1.03°

1,19"%°
be

e
bd

. 1423

1.31

1;401
-;;;26 
l.ar
1,40
136

iLaqb.i.ssf‘

1.47

1.57

1.59

1.53

1.55

:1;61
1.72
1.58

1.48

l’o 56

1.61
‘1,50
1.56

1.59

1067‘

1,57

1.42°
1,63
162 .

1.52

1e62.
1.69
1.69 -

1.57

10553

1.55
1.44
'1.50

1,66

1.52

1,43
165
1.57
1.48

1,52

1,54
1.61 .

1.51

1.45

L.44
1;62;
1.60.
1.51
1.52
fi;56~
1.58.

1:57

1.52
1.39
1,32

1.31

1.36

»

1531
1.30
1,39
1.49
‘1,54

1.35

1443
11.30.
i,36°
1.45 .

-1”48,

l 40

1.14%
1,40
1.14
1.07

1.36

1.07
1.16
1.53 1.39 .
1.36 . 1.23
1135,*;.15
1.50 1.7
1,40

. c.- .-
1.36 ‘1,197
st . a

1.18%
1.07%
1.11%

1. 2oab° 1. olab? .97
1,08
1. 243b° 11870, .08

1. 34

1, 17
1.43%
1,21%
1. 05
1.12
1.34%
1. 34
1, 30

1,55

| .og8P
by, 21b
.89%

,928
+89°
a . g7
b 1'230

ab. l.anbc

> .99

1. 08
a

a .95
e

.93
1.08
1.07
,.gvéb
. bec

ab -

.88
095

7.94°%
.92%

11,22°

Bbc 1. olab_‘;Qg
1,27% 1.1)
abc “968 :'
SR T
ab '

.95"
abcd abc
cd

i 04
1. 22

l lsabc

;.87‘

W91

.98
©1.08

.91

f?&gs;
g6
”i'ugé'?

99_“
€ 1.09
I. ilff

"1.04
1.13

a93;.
101
s
1.03.
1.05.
1.1

1.03
1.14
93
~1.00
.98
.L.05
1.02
10z

1.1 1,15
w2
1.bQ 

;951’
l594 
1.02°
I;lZvE

faL

10.64

11,96
10468

10344

10,54

10,94,
12.02%
11.36 -

ll 20

ﬂ11 76
-;11 4

10,68
11,80 -
10-84"'
10, 42
110,69

Column meana wlth a common letter in. the auperscript are not _
31gnif1cantly dlfferent at ths 5 pércent pngpabiliﬁy leval.‘: Q,

Lo

.[.‘-

oy

R

) 1995é}f;3j7]‘-‘}
12,41 7

11,15 Ty
10.59 . ,
11,62 -
1188
,li.gﬁgLf‘
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CONTINUED

FIELD B
(FALLOW)
© 1972

_??Sfe Tréét

Total Inches of Uatar per 6 Inch Depth

P

Depth

'g‘l

12"

18" )

.24n

30"

. 35" N

42" . 48" .

54"

Totalj\

<:éq)lﬁ

Sept 13'1

Oct 19 1
o 1.4
108t
852

& T N

1.00

'1.07"

® N a s

1.9

'1.05-
1.07

O N, B

1,05

1:09

O N o s W N

1.00°

1.15°
b
a

.89
‘be

1.11
b
bc

1,03
1.11

788

128
bed
cd
.99b
_bed

m. . K

b
-be

;839

1. 05
©.e9°

1.4l
2
1.34
bC y.26

1.33
1,27
1.09

€ 1,36%

14147

1.24  1.49
1035

l.60

'1.68
1.61

1.35
1.32
1.13%
b.
R .57
1.7
d) ,0gP
1‘28b
b
1.26°
l,ieab
1.327°
1.33%°
1'18a
' 1.34°
1. 213b¢1 57

1,58

1.50°
1.57
1.65

1.54.

- 1.53
21461
164
‘11;54'

p;lésg'

11,54
b‘ l.,ﬁl
1‘66-

1.44
1.57.
»1;57.
1.48
1,46,
1.55
1,62
1.54

L
1.55

‘1.54
© 1449
.48 1,
‘ledj
1.57
1,46

1.41
1.57.
1. 56
1. 48?_
1.45 .
1.56 1
156 1
1,491

1.40:
.

1.

1.

1

1
1

1.
1,
N

1

e

1

1.
1
1.
‘1. 42“b°1 24°

1.
1,

1

.38
1.
44
.28

3327

54

38
44
50

.41

52°
41abc
28
36 ab
38

68

3s_b

35ab
54

27

37

1465¢ 1

45b°

$8b

- 1.25°°

‘1427Pcd

. 1.33

1,23
f 1‘4éd‘

1.01
1,16
1.07. .92
1.08% .97 .98
1.20%™1.03 o5
Ped 16 1,02
cd. 1.14

1, 28
1. 19 -1.15

1. 05
1.3% 1.16

l.a2%

.99

1 38
1. 38

1.06

be 1,02
"1 19'
e
499 7,99
1o e
1,21 1,06
135% 1.8 117
1.35°9 lulzf,liilﬂf

‘1:06‘
132
1.23°
1.08°
1.29
1,34

b

1.12
b 1“0.11 5
9 1.33
be 1., 10

1.00

b.. l 11 ’

1“b4,f:;
do2

l 24
1 45~

1 07
l 22"
1 37
1, 34
1. 37

1 00~'

.24 1.081'
cd

1,04

1,01
1,06
1.16

Loe
121
4%
1.03°
.99
1;O5y
1408 .

1.00° 1.02 - 10

1 25 1. 16"4;09”‘
11 L 14.j;;i4.'33

18,89
12,27
11,27
10,40
10.99

11,58 -

12,04
11.86

10.43 -
12,20 .
10,99
1034
009
1.8
n.er
e

e dl : .f_.:f
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APPENDIX 7: CONTINUED . . - - . oL e

FIELD A o SR | LT T
(CcropP) o Total Inchea of Mater per 6 Inch Depth _'
o | Depth T o
- Date Treat 9" 12" 18"' 24" 30" 36" 42" 48" 54" ~Total .-
Jun 14 1 .9 1.2 1.65 .64 é{ﬁbk,1;§0'fi.44 1,42%0 1,332 12,78
T2 .99 1.24 165 1.66 1.49 1,48 1.49 1.46% 1.47%° %Ff;;.~

.96 1,23 '1.70 1.83 "1.74 '1?637_1-56154;579 1. 49 b 'l3;72:<”

‘100 1025 166 1.64 1.49 1.4 1.43 1,33% 1.33° 12,57
.97 123 162 1,72 1.66 158 1.55 1,50°° 1,54° LN

.95 1.19 ?1;53_ 1.63. 1.50° 1,46 ‘1,39 1'338" 1. 3431'1'j12;33a'
CL.02 1.24 168 1,74 1.62°1.85 1.5 1,47°° 1,37° s

.93 1.14 1954 1,69 1;5e=)1;5e,’;;52‘$1,45b 1 48 ab - :,13;03/'1«.

© . N 0O s Ll N

ju1.13 1;73 1;89'f1915' 1.16 .iql4.fi.l? :1.?sf?1;29 b 1 25 Jaiﬂ;lﬂ 04

75 .91 1120 L.1s 1,@5’”1.10"1"54“:1 0% L3g s, gaﬂy:_j
L4780 91125 1367137 1.38 1.4l 1, a7 1.427‘7?'-11 a1
.78 95 1T 1,20 1,13 1.19" 1, 25f.1 198 1'26 5Z‘su1o 0
.73 ‘{§Q371 09 1,20 1. 24 1, 24 L3 1, 34abcl 45 3*  }10 52 L
3 ?-?865~1,06V”1,;3j.1 11113 16 1. zo ,25;gj_~j¢g.§4f ;:7
76491 106 125 124 131 138 1,387 1, 207 10,64

:‘725';?55” 11031'li10ffl 17 1,23“,1;271}1 33°b°1 41_?: 10012

T NS\ (RS

B9 .82 104 Loa L0 100407 L2 nds s
:-if§é?.];85:1i?02FJi;Q4f-_.94 951, 02é’1 oalj’iggéf¢if;  80
-"(;;7ifj}.e7151,12 ;1.z2 .20 71,18+, 1, 21[}1 52;?"1?3?ff3?,3l:ff;' |
75 9 109 110 100 103 109 16 15

,.:tiadzlf1¢09 1, 10 09 1 13 L. 1elAii;31]_;_ 9,54
”><ﬁ'957'1502151 00 -v'99_ 1 01 1?°5f1f1;i55} f{5‘; i
1,06 1,10 1,09 1. 16 121 1ag4 T, 21;;&;”' ‘
S % 102 L0S L0 105 Lu L7

Aqg;i-

@ d GO B L N
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FIELD A

(CROP)
1972

Date T:eat¢A9"

Total ' Inches of Water per 6, Inch

’bepth

7

Depth .

16"

24"

1307

BT

Total -

Aug 30 1

.60
2.5 064

75
.78

.79
.81
'.79;
":?77f
.78

.80

.81
‘.433:
~ .89
- .86
B
:*agqf.
g
-.50 

7)
w92 .92
1,03 1.09
.8 .
.92

.95

90

o

152

.93~ 1,97

092

1.04" 1,08
97

%99

1.00- 1,00
feo7

491
.94
.93

97
92
“,91”:

.96

.89

.93

et
ogif

5

.85-
ot 1008 '
.98

295

.89
L
1,06
o0
;Q;97n
o
'13€953?
.96

,';945_

.53
89
1.04 1.06

BT

97 101
e e
1.01. 1,08
 }79;’ 94

. 089 .
86 .93

1.14

Lot

88 .92
.82 .90
11.05 1.06

.94
1,02
.90

:g 97 .

RV

490

.93 .94 “1.00

L

.96
1.04 -
:;943 :
1,07

05
95
1.5

e
1,05

s

i)ngﬁigp4;j1;09;'

1004
1,1
L0
1.03.

1.18

100
135

1,030
119
103
116
107 -
f'%ilé»j f

7T
.7.82"

826
: [“8;53-a3; ﬂ
R R
856 [
:agééfV"?

»;7.901'f: 3
14;§lef,f

a{;di,f

T%Bi04:; ;?;
f aa72 Lj‘;3
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~ APPENDIX 7: CONTINUED )} :

FIELD A | R | = |
(FALLOW) . Total Inches of water per s Inch Depth e
1973 | . RIS
L E o " Depth L o o
' Date Treat“ 9|| | . 12" . 18" 24" 30“ ‘ 36“ ‘. &2" o 8" : 54" . | Tota“

May 31 1] .74 1.03 1,46 31,39'_1(19“‘1;61-;‘.97j' 981, 00;;;[ 9. 775__5_
30 1,06 1,15 1,53 1.39 1,16 1,09 1.06 1.05 L.11 10,60 -

3 e 18 1580154 137 1 21 1.16 1.21 1. 22 130
_;87?d'71.16_f1‘50[f1 4139 105 10 105101 io.ss

c098% 109 143 1,81 1, 23 115 1.3 L2 120 10,81
.99% 19n 1,53 1.451. 30°1:20 1,10 1,06 1.2 10.97
-;_.81 od: '1.16’f1.ss‘fi,47;;1 25;7L 17"]i;16;f;;17;’1;13,_ ,1¢;89fff.*

CI S I« YRS R N

anz 1 1081 26.‘,’!1-’?4} 139 Ls 1(-;'03,‘ L9788 .99 10.4p
U2 18,137 1.62 1.47 1.26-1.08 1.05 1.04- L. 1201121
ﬁLMffLﬂfhﬂfI@ﬂnﬁihﬁflmiln 1%tfmJ§j”
L0 L% L6l L7 L1715 1. 08 "1, 04"lv101}f;10:823;“f 
LIS 1370 1.5 1,47 1,27 1.8 1. 13 112 120 11042
L3135 1064 1.500 1,31 1,18 1. 07 1,06 Lill 11,38 .
©L04 135 1,63 149 125 16" 1,17 1. a2 1Lse
B 126" ; f‘».-%f?,-‘i-l 164 1,59 1.40 122112 __*11 10 1 16 1liS1

O I N

LN,

oz 1 .es 2 ‘1?595ﬂ1¥h7i;1*33?f1 18?71&?7:*i;b?f;iébif3 f§f9ff?:_ }
B  ;}1 28:fj“l 33 _lusévilaééifl 24 fl 14];1?@5}71.dgfffjf:ﬁ7;f1a ;"k; A
G103 1320 1,64 161 1, 42 1, 24f}1ﬁie§ 1 21;?f§J;%gtji“f**‘*
U105 1,35 163 1038 192 L4 1.07° |
106 132 1,59 1.83 1,33 115 1.1
L.04 ;1;56*'i;54j31 43*”1 %6 1.1
U102 131 1.61 1,53 134 1,24
= jlel7”;f’1 34 1, seﬁ};~§u._;;5q;};J'*

o sl -
B A L A I SRR IR
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APPENDIX 7: - .CONTINUED

CFIELD A S 0 _ '

(FALLOW) .. Total Inches of water per 6 Inch Depth S
1973 R . : e

) . oepth ot
Date :“Tré’a‘t 9T 12" 18" 24" 30" 36" 42" Tag" e‘:v54"-“ - Total .

w1 L78° 109 l.4s L,Aiv'lgzé_'§1;0973v,9aAf;é7 1.0 10,05
| 1.08° 1,28 1.58 1,45 1.23 1.16 1,08 - 1.05 Lz *i1403- §w

.97 12601061 1.89 1.41 124 1,17 1220 122 11.69
L86°° 1.221.56 1.45 124 115 111 1.05° 1.43 10,79
CL01% 126 1,53 1.49 134 120 136 1,040 L2l dlas
1.03° '1.29 "1.86 1,47 1.32° 'L.21 115107 110 1.6 .
T .99% 1,27 1,87 1511341250 1,20 1,19 1,15 1146
102° 1 28“.l;54"1.§6?‘1.46:€ 1;3l;;1;isi.@;11.71;i87'711t?35{ R

BTN TR N R TR

n04. L2l 147 L7 1 2sab 109101 .09 1,00 qolaa
L9 136 LS8 1.z 19 114 :1.09,"1107"11'i315:11 3T
S 15 1,39 1.65 1.61 1.44° 1,28 “1.24 1. 271,26 12,28 <
106 0 132 1.56 1.41- 1. 21bb 116 1. 101,07 1130 1,02

Sept 10 1.
B
3
5. 117 L38 1, 55 1,49 1432%° 1,21 1, 15 1.14z31,2Lf,511 61
2 . .
i
8

4;1,14];fj1'37;'1 59 1.46 1,40° ab 1f20 1,12 7108 1.1 - 1l 3e§*§f_

70108 1034 1, 62 1.55 “1.39%° 1,30 1. 26 1.22 1,16 1192 -
‘?.},ﬁi-szj;‘l 39;,;“54-11;53371 42ab 1. 51,‘1,17jT1.;33Q1;19fj3;;_9;;gﬁfj

,juf .91°!: lélS‘;l 48  1 40]?f?»

 L07® L2 a, s7ff1 43 1,227 1418

'_-,l Doabc 1, 291,58 1, 551‘40 : L

e, ?7”fi'séf§1 42 122 1.
abc ' :

©oets 1
3
L s 100%™ 1i2s 152 1.48 1
\'.. 6
7
8

,"; 1. o7gs;;99}f;;oﬁ{_gldkz7 S
. 11;* ‘1012

l 19;,-‘1'

be

6.1 osab 1,28 1. 58;51.48ﬂ['5‘ff';”f'dff__.
7fff101b lz&alsa‘iﬁ?nﬁfﬁﬁ*+7’?“"
|  {1 13 .1.27;;1 ss}jigssﬁlf:‘




APPENDIX 7: CONTINUED
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- Date- Treat . g" = 12"

. FIELD B .
~ (cROP) ,
Sl

: Total

Inchas of matar ‘per 6 Inch Depth t'

Depth

A . l.18||

24"

T »”Az"j» 20 54" Total

Mar 21 A .94° 1,22

2 1.21% ‘1.50
1.06°%%.42

.96%° 1,27
1.10° 1,48
| ;98°d°1 26
- 1,08%%% .41

L, 08"c 1 41;7

- - YT B RS R SO

1 et "1'1s°
é;.%..ggabcl 37° b
3,96 1,33 b
s - .86™1, 22b

5 . .99% 1;36°
6 .86% 1,29 b
’
8

7 Les%e, 35 ab;
abe

,,.91 L, 27

'_}-,i;dé";ﬁl-sg

7100 1333

1
2
3
4
5103 1.36 - L.
ot iy
,
8 .0 123

R 20;1

1.42
1058.

1.66

1,65
" 1,55
L1.62
172
";1.75
172

1.42

1 64

l 62

l 55
l 59

l 64’

1 69
b 156

_ ,"# g
**1 56;
'.‘:f"l 59
L 46,

fifss

156

1.40

1.57
1.45
1.45
1,53

n1.§2f

1;47f

}iﬁsség

1’63 '
1 56ab

15 51"b

1. .46°¢

1 56ab
ab

1. 50
be

_1,45,

1 40
"ii57"
1 55
l 47
l 46
1 55’
l 56
l 50

,i 54

f1 29° 1 14

bed,-

127 1, 17 .09 13;;osk 1,05"-10 3&;
145 - L36% 129 2019 1,25 12,8

b d

Sl 34{ ‘1 18°7°1.10 ' 1.04 1,00 11 f?;*j
Sl 1. 05 1.02‘“.1:04,A1;04‘-;10 303['¢
1315 1.06 1,03 1L, 5

ab

1360 127 122 14 1090 11,88

I;sz},i;zsnb.;,zo_,.1,;7'f1;10;ff11 &

132 fi;séa']l.lg*f'laiz'f1:1$~ 11, ?9551}

1.32° I 23 1 ;3 lioéf}i;ogi-fio'ﬁi;55}
1,587 1.48% 1.41° 1'30}r1:55§ :12 8

1. 44°b°1 29b° 1168% 100 103 1889
1.31% 1,2° 1, 09 1L .07 1.06" 10, 8y .
1. 39b° 1, 25b 1,20° ©).18 1.06 "1l Rﬁd'{%3
1. 45°b°1 3a“b 1,308 1. 17;;1}i4;3?11 9B°'fﬁ3
'1 49 = L. 37 &b 1. 31“b 1, 23}},fff§{€ -

1 32b° 1 25

1 45

ab

f1 45 1, 38 1, 31}}2:7f 1,15%

b ab

1.46° 1. 35_

l 39

L2 1,231,
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CAPPENDIX 7:  CONTINUED - - ¢ o«

!

© FIELD B SR o ~ ST
. (CroP) T Total Inchea .of water per 6. Inch Depth
19‘73A B R Depth o s
Date’ Treat g™ 12" 18" - 24"= .30"' 36" :42"5 48" '54"; " Total
57° 2% es a6 <f92 .97 103,106 1. 07 8.3
59% L76% Len .92 e izos?gi.llnghkls 122 s, L6280
-+ 158%0  ,76%0% gg 93 .96 96 1,00 1.05 1.04. g, 17b
o860 73 Les L8787 .89 409 1.06 1. 05 7.86°
B9%. .75%°% g3 .86 02 .94 1,05 '1.05 1.06  8.06
56" ‘:.74éb?1¢92f2:;95;’“;97,'i;DSifi;ls}”lAlz._1.1gf;;jta 56°
61% .79 o3 96 1.OL' 111 118 119 1.17. 8,95
.55 ,;71?_’;}§5ﬁf';e7,;,.39 1 00]~i;04a;;¢1if;;;i4féf;{a,lsz.j‘-

',f..lul.'ig be .

b
ab

R - Y N A T

55 .e8 v . e0 ?;aéfgﬁﬁés;;fgguﬁ*;;ga 102 nE ., -
2 3,54‘j;};7i'}yf;algbn;é4éﬁf.as.“;éea_',,QI;KT;Qs 1. 041°-§w7-52}jfﬁf7
.54 70 .82%0 83 %.ez':~;as;<x&e7sfg.9;,. .95{[1,;7 34;45,;;

2
. 3_
":ﬁ”f;4j  }5Iif‘f;Sft[}';81~;5.80: ;,7§}  ;78f .85 o7 1.02f;"
SRR 78 89 .
6

1;1;§bfl7j{72fakf;7691];?7:-7.§i[,u;84?f ,é8f[.,Ms' 1, on[fﬁif_a y

',,*issgf_j}7i;:;T;éséjj,ég-f;4§7{7;.92f'fis7 1,04/ 1, as;5ggﬁf;f _”

N 6. 71 ces® a4 .85 81 .89 1.07 1. 09 L 7.8a
' f513¥ka9iwﬁ?éﬁfJﬁ?ﬂMﬂﬂﬂj-W 1m Jﬁﬁ_

el T e T g O LT

1 .47 .63 .76 .eo : | -92-83.88 L FE
2o s v ss e e s e e

- .:jsf],;sif*jf.svgi3”}60flf@S?;[fébd;j@;ésif;;éig;{;_”f
6
7
8

5 .53 .67 - 76" .79 .81 .78 a7
500 70 .83 .85 .85 e 6L
| '54 -59o92~ﬂ3 .39
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APPENDIX 7: .CONTINUED

FIELD A - - ‘ ‘
~ (crRoP) B Total Inches of‘ Water per 6 Inch Depth
1974 e o ,
AL e B Depth o AL

DBtB Treat g 12" 18" ‘2411 " 0T 361r - _42,114‘ -48", IT Total t -

May7 1 13 1,42 1,75 1,69 1.65 1.52 1.28 1.15 v07‘j>12 6s. .
02 122 1470176 1.67 1,54 1,55 1.52 1:46 1. 44 13,64

3120 153 184 186 177 163 LS L0 Lz a3z
4009 152 L77 168 156 155 L6 125 1.26 1326
5 1.2 1,47 1,78 1,77 1. 70 1.62 1, ssjga;40:31¢36":gsgabjljfjf~
6 1,25 1.50 Li79. 1.70 1.62. 1.56 1.48 1.39 L3 13650 .
7 1.22 '1.5% 1.85° 1. aszl 70 1.64 1.55 1.1 130 1403 o
8 1.24 1.46 ,_1:_7‘1.'}.'--1 75 172 162 1.55° 143 1.35 '13‘,-'82-.

1 1;06,;l}§7 1, 69 51.64f'i}62. i{5bu 1 42i;1-36;;1117b 12' z%ff_jiij
3107 142 1,80711 81S11?71; i?§§f;1 53ff1 53‘31:47 ‘13, 92»f 5ffff
4 143 147 170 1.5% 1,47 1047 1,38 1,29 1.34% 12,05

N 111 1“42' 1727 1.70 1,65 1,57 1.50 1.56 1.48° 13, o
6 1,10 1.33 1.65 1,56 151 1.47 1. V38 1,37 1.38° 12,75~; ? ;-;
715 1.47.1.75 1, 72 .1:58 1,56 1.53° 1.4 '1.34% 13,85 o
8 f.%ilzf‘l.ﬁln‘1g§9i;1 69, ¥F634>i?5$[;1 59311 44}"1 a8® 13-51gf7{f“53

1062 418 1, 12‘515?57’1 Z‘kfi?éBﬁHI§$§57l 32b°1 31;‘ 10.3d;;7]g;fj
2 .69 .84 L lﬁfﬁiéédffl 14111;233$1£35551 32° 1‘37 10, 325;15jj; ;
S ,';':4,‘."'.','-_.:’567,5‘\ _791‘12 1.21113 Fc
f'6§ flg6é}?_#79f;1?Q? Li}é1,?1‘é2ﬁff?f;ffiﬁ‘_M__
769 .86 1.1 L300 1 27 1,36 1,43 .1.40°
: 2887 ._ _;;§7)1 25;:7ﬁxiﬂi4f'”“""y-
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FIELD A
~ (CcRrROP)
1974

QDéte“\

[4

Total Inches of water per 6 Inch Depth

Depth

Treats 9"

12"

o

24"

3 0‘"

3Gt

) ..42"

«'. 4‘8“

~‘.5.4"t

 Total |

~Jul 17 -

. 3ul 30,

1
2
3
-4
s
MS.
7
8

R Y ..‘."".>

.56

64’

.57
;;62i
.56
62
. .‘{ﬁéy'
62

.82

W75

’;sggu;
a3
.69 .98
.89
o
0

:ii?77 :

.770cd

2% 1, 11

cd

.76°
,aoabc 1. 10

d
abcd

. lab

76 abc

.

.,1;11;
‘1 16‘

1, 02'
L e797 71507
1. 13f
1 03}

192
-91

e
8 .96
e

E
1;1.057-
1.31
3. 1,04
31;18

12

1.22.

1.20.

1417
1.16

1,13
e 12_"
1. 121,
:‘1‘. 20
1.10
1.0L
e
1.1

1,03

1‘bQB;
.95b : ‘ ‘

e
fl 08°

e

98
W96
496

1.03
1.14
1. 11
“1e 16

‘%;?lbj
FCIN
97
.94

114010

1,07
> o
B9

L-14’

097
.89

'.93

.91
+86 "

1.33

ii;b7

w971

1};3
'1.07 -

\95 -
.88 .
1,10
90
4;96;
_;947
1 03,
1 noi
rug;QOfi
85

486

1,19
1.18

1.15

1i25™
1,14 1,15°
127
1.7
©1.33 1
L

i;ﬂl;f
981

W91
_.91fi
i ﬂefzﬂv,..-.;,.
98 1,07

_be
be

1.25"

‘1,44

1'35

?1 3oab°

1, 09*
1, 08.

[“1,27:f
100
{ijiEf
.86 1
115
1.0

1.03.
1‘22f

l 15_‘; ."

..isl 3ﬂ;i}

101 1,

“931;25,-
1.28
1. 35};

1.26
1,33
S 1a3g
125
1.31%P% 397
1,19

f'l l;é :
7L29§f
1aa
129
e ml;-'

.agj,fﬁ‘~-v PP

9.7
9.58- f
oes
zzjg'A;',
: 9,46
10010
g, 77f* fjf

ez
Q;éﬁff3 ff
9,15;;é1  
813
’?{ahésf\Q'Lf
810 .
iges

858

L. ne}}[”;ffl]}gyf;
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. FIELD B~
(FALLOW)
1974

Treatx

Total Inchss of Uater per 6 Inch Depth

Depth

9‘"

‘ - 12"

I

.30

I '_4?{

3 4 B"

52" Total

B :Nay 28
sg :

1
2
3
4
5
6
7
8

June 26

@ N .o ua'c§ £a.r6 e

Jul 16

,,¢ﬁ¥qu{{U1 $ 1§fSJQH._

'f3 fBl
1.00%" 1.

1.13 1.

1.09 1.

1.03 1,
1.2l 1.
119 1.
713 1
106 1.

.82 1,
J73 0,

S8
Y- R

82 1.

. .80 :11
BT A

o g~'1

o0%be,

L he d

.86°° l

cd l.

ab .:

| ;.94 L

abe

"'.91 1
',’ 9labc

1

50
52
klbcf

35° -
43abc
47"
37

56
abc

1.62
1.65 -
° 1.62
1,67
1.75 1
1,73 1,
1.7 1.

*abc
be

ab

94
02abcd
99b
0P

lO
07abc‘

1,58
GZadel 63

93°d 1 51

1.42
1.51°
1.54
1. 53!
1.58

1 61

01 i"43°
11ab 1% 52
17 1. sg

© 1,50
202 y,l:sg.
lsabg;u '
16%7. 1.¢6
1 b;'i;sﬁ

(1,53 1,47

‘1 59

1.43

;1;?31

1

1447
1.89
1'59-\
1:59f
1.59
1. 63

s
1,60
1,56

1e51

1.28

1,52
138
1.25 -
S 1.48
{:1v51~
L
| .;1.37]

1 46

134

1.27
l 031 ‘ !

1. 29
1.472
L, 343b°1 11

1;42?
1,55
1,49
Las
148
156" 1.
1,50
1,48 1

1'42

'1.42

1. 43
'_1 328
'1.17
10 38
1. 43%
1.33%

1.00 .88
1,01
1.07 -
W95 .90
1.09
L2l

1.18 .99
' j1¢12

be
ab
‘b

gbe ' 1.09°

1 32

1.20%: 1,00°

&b . .24° abe

ab

1. 45 l ,38°
b

l 35

,11~39;»\\bsb° 1. 101; ;
11 52
.49
1439
o 47 1.
"”1 51
' lfazﬁ!
“laas, 1

1 29F
abc

ab

1.44

.86
a3
.99,
1,08 1.04°

1 132_&(
l UZQﬁf
1 2125”

.96
.88
.87 .98
.96
<94

100 .97
nu EOtS

l 18

 !99
.94 _.91

95 100
201,13 1,05 -
1,201, 10
1 1aab°1 03 1,01 -

h 15 1 16

<98 ‘ ;.97
3.99 1, 01
1 11 1 05

.98
o97

10458

11.43
10.82

10.53

11,75

Ali’éu‘;

il. 49
11 85

bc

'lD 28 .
‘be

11, 46“‘
10, 64
be
210, 58
114 49
ab
11,78
“be
ll.DB,gﬂ.
8l
11.42 o

1¢i40”73~

fiigdﬁ,:ri

mas
10,52 .
11.53
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APPENDIX 7: CONTINUED

FIELBB . . o U o
(FALLOW) . - Total Inches of Uater per 6 Inch Depth

1974 . .
o - S Depth oot
Date Treat 9" . 12" 18" 24" 30" 36" 42" . 48" 54" Total

Caul 3 1 .70% 1.03% 1,40 1,42 1,380 1.5 1.08 .99°1,02 10,27

870 112%0 5 15 151 1, 41 1.30 1.09 1,05 11.40

2
3 Blabcl 14 2 .56 1.57 1.49 1.29 1.3 .08 +94 710,90 -
4 76°° 1.06% 147 1.54 1,39 1.5 .02 /1.00° 1,02 10.40

5937 1.90% 1,56 1.53 1.46 1.3 1.21 1,10 1,07 11,43
6 .ogf° 1. 1% 1, 58 1.51 1.47 1,36 1.23 - 1.15 1. 11 11.44
7 1423
8

7% 1,18% 3, 65 J1.511_1;49f,1.35;.i1.297.-1;16ff1 18 11,76 .

be

2001 ,06°® 1,51 1.54 1.44 1,41 - 1,30 1616‘ 1.16 11,40

f.el

R ,“ el obe. be e
Co . - ' Y R - SN
1.01. 1,70%¢ °1.55 1. 60 1.54 1,447 1.32% 1, 16 1 06 11.90
, e ey - ooab . _abe ey o abe
.98 1 23F 1,58 1, 63 1. .51 1,327 1.15%°°1, os-...94 11 ga |
w88 1230153 1,60 1,41 1, 18° '1.07°. 1,02 "1, 041'10.95-*=1'
1,10 1,29‘51453 1.58 1,47 "1, .38% - L. 24%8%7, 15‘_1 0711, 92,1;_ j
"1.07  1,26%° 1. 66 . 1.62", 1 52" 1.412 1 ,29% ab 1.7 1. 12fv12 11:?1,,3
afie 1Lgpehe ab°1 08?,1 02 “ 11, ss:f”'

1.01° 1,20%°1.65 1.59 1. +47 11,3229 .90
99 17 1.56. 1.60. T.46 1)&2,,51,31” 1,13]’1;17 1. asi‘"-’*

.. Aug 22 -

be d

© N oo BN R R

.85 i.oaj,'l.sgl 14&1°'1"36;;1 2 116 1‘@3%?1"02””10-5&7 >_}1
W87 114 1.52 ‘1,56 1.53 ‘1.40 1,32 ©1.20 13 11650
.86 1.02 1.7 1,56 1. 9 1.0 1. 27. 1.24 1,04 1035
A77 108 15550 1.57 1 39;41;191N.1.1o 105 1. 04;5}D€73;1;):;5
456 190 156 1,53 1i45- 1336 1 Le 18 L0 ass
4% LIS 1s7 1560 1L 43'{1.40 129 2, 18?3*“' .

B9 1,17 1.64 1,858 1,45 1.3 33123 1.2
S uese 1009 f1 53 I 54 1 44.f1 39 1 31

_ Sept- 25

T®NER T st N
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APPENDIX 8: MEAN NITRATE-NITRDGEN LEVELS N THE SOIL PRIDR TU
: PRESEEDING TILLAGE DF EACH YEAR (LB/AC) :

~ Tredtment

Depth — —
(n.). 1 2 3 4 5 . 6 7 8-

FIELD A £E?72)

13- 16 10 14 2 o1
bcd‘ be  cd ‘bed e cd

13 i6 - 9 ' 15 19 . 16
be ab c ab a - ab.

12-24 - 29 25 27 32 29 33 33 32 . DuN.Se

0-6 - 20
- ab

6-12 19

o® o=

Total 68 41 53 63 499 - 62 79 . 59
- . ab d _bed - be cd” ~ bc & .- be.

\

FIELD. B (1473) 7 .
—— ——
0-6 - 42 23 .32 . 28 28 3 .39 3l
_ 3 a c¢c.. b b b, b a b
6-12 227 31 .24 32 246 28 32
b

cde abc de - a . e . ‘bed @b
3 0 32 . 2% 33 30 28 . 33
.al ab ¢ &b . b b ab
" Total 9 87 a5 75 93 . 85 96 ° 96
g - a , .bc ab d. - ab, ' ¢ - a.  a -

12-24 .3

CFIBLD-A (1974) & e
6-12 22 .08 7 12 8- 12 6 ‘13 .
: ab "~ be ¢ a . c e el A
12-24 45 32 . 36 38 38 42 30 44 .
. .. @ bc ..abc -abc ‘abc  .ab oG g
‘Total:  66. 49 49 59 54 " g8 47 % Tqd -
. - .ab ‘c ¢ . abe  bct @b ¢ e

| T ~ P Py N
‘a;b,cyd,8, Means with a ‘common letter below in rows are not - eignificantly
' dlf‘ferent at. the Slpercent probability lavel._.j pT ﬁ
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DIX 9: SUMMARY AND ANALYSIS OF: MEAN MATURE PLANT HEIGHTS (INCHES).

Year

Treatment

.a‘f:

o

1968

1969

1970
1971
1972
1973
1974 -

7-yr

» 29.0

39,2

2646
29.4
3046 . .

19.3

23.0°

‘mean 28.2
.a’

27.8
3245

30.5 -
2.6

29.5
be

29.9
-..39.7

29.6

-4l
26.8

31s2
29.6
'20.5
2246
28.8
"~ ab

29.0
40,2
31.2-
30.1

22.6

].2a>95”'

ab

.29,4°
40:1
26,6
oL Slme

- 30.5
21,6
'722;§_u

* * o
-

AN GN ..

WO F 0w
. * .o e
~ c»a-c:hacpxg

v

NN S G
N =R DO .
.. e ‘e ce . :
W3OV N -

28,9 28;9 .

.
a®
o

Source

TREAT -

YEAR
" ERROR -

TOTAL

o Degrees of

Freedom

‘Sum of .. -

§gyares

85

7

6
42

N

L 12 0..
1975;,
011909

§guare ”j

Méén T .
F-Value e
SR f'7-': 3. 25** yfﬁ :,
312 5 - 593

.. 0.527.

| .%;L;Tf»ff”f7

ayb,c

*

"Means wlth a common‘;atter below are not significantly diffatent’ B
“at the 5 bercent Erobabillty 1eVel. R . »

"-Slgnlflcant at tha 1 Percent probability lavel. ERR
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SUMMARY AND ANALYSIS OF MEAN SPRING WHEAT YIELDS (BUS/AC)

-Tpeatmentjfﬁ

Year 1.7

1968

1970
Y971
1972

:s.o.,_'"

' a,b,c -

1969 39.7

33.3
4.6
"'20 8

1973
1974

"7~yr mean 25 6

26,9

21.8
. 2245

.8{4 .

3646

- 22,6
3046

29.9 .

26,5 "

"22}6"

. 23.0°

e

22,8,
20.4 .
28,7
A.29 4:
"1909 . '
| 20.4

725(5‘,‘

6.5

32,3 -
37.9° .-
21,8  25.6.
2606 | 3le4 -
C31.7 347
:18,9 - 24.4 _
122.0 - 23,7

27.1 .
13642

29,3
38,1
21.4
28.9
31,8
'rfzo 2‘-

O~ OO
B -

AN LN NG N

26,7 2702 26,3 30.0
oa ,'ab,‘ ab. -, ab - g

6.7”b,:f5;1;»5; 5.5 .

Source . .

TREAT

- YEAR .

| ERROR o
TOTAL

Degrees bf.‘b"
Freedom -

42
55 .

Sum of
Sguards .

L 121.5.
1853
i2101 ¢

. F=Value - L
“—'—'_—.‘ - D “: ) : . \g-)‘- :
5,78 R

C17.4 '\ ‘ -
102.8°

309\
- 3.000 N

Neans with a common letter balou -are nut 8 gnificantly

dlfferent at the 5 parcent probability lev l.t, T

Standard daviation rrom maans. ,;V?Q,*,} o

- :[*¥1‘b‘ n, Significant ab the l percsnt probability bevel. =




'“*_'ﬁ,*»" Significant at the 5 percent probability level.
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APﬁENDIX_ll: SUNNARY AND - ANALYSIS OF NEAN NUISTURE DEPLETION FROM
' S FOOT SOIL PRDFILE DURING GRDWING SEASON (1969—74)

‘Treatment

Year 1 2 3. 4 500 6 7. 8

1969 . ° 8.96 © 6.14 °  6.82. 6.4f  6.28 6,65
1970 . 6.83 . 6.49 5.5 - | o
1971 - 4,12+ 5.32° 5,21
1972:° 6,39 6.49 6.88
1973 . 4428 §.71 5
1974 4.68 5.54 - 5,

S Gmyr mean‘s;gé: 6,95 5,82 5,11 “siésf s 74 :-fp.sv,«fﬁs;slf
. ab e - o -~ hg o - 5

L ;;;'Voegreas Of ._ Sum of Squara _;;;g,_;» L
. SourCG_. - freedom :§Sguarea Nean=1"_* Fé!alua :

gVWEM'J._‘>1'7ﬁ‘,:‘; 344 'Ng&@ﬁﬁ,-{ swn

CYEARD s T o9 R 1 7 SR 29, &7
©- ERROR - 357 g, 60 . - - 0.6
CUTOTAL e a7 32.75«f;-».; s

‘ '18;6,0‘ Neans wlth a common 1etter below are not significantly diffe:enf jx,,”
“v.  ,at the 5 percent probability leval._;ﬂ;sﬁhT ‘ ERRIE _ el

'/'

- ’\,_: .



“f,wssfml

#Aeailable weter° the portion of water in a.301l that can belreadily
~%ﬁ*(/’ t;.. ‘ absorbed by plant roote.. Normally con31dered’to be-that

: water held in the. soil againet a preesure of" up to 15 bara{.j &/l;

Bulk dens;ty, soils the mass of dry 3011 per unit bulk volume.;_’ayf".'
i - ‘f K vd The bulk volume 13 determined before drying to constant
%weightetIOSC. TN " | S |
:;iﬁhieeling- the breaking or shattgring of compact eoil or-aub-aoil :ffg.fi?
» | layers by uee of a chisel plou S » “‘“ ’d p

; Conventional tillage (91): a traditional ﬁyetem coneieting ueually
” 3ft of primary tillege followed by aome sacondary tillage *vo7~*#i;

operation For weed control or eeedbed preparetion

' Cultivationl ‘a: tillage operation used in preparing land for aeedingd

‘or. traneplanting or later for-weed control and for looeeg_ng:__"

the eoil
_ :groaion- the detachment end movement of eoil by uatar, wind, or other .5l5jf’

geolbgical agenta

s A B R ST e I e LR
"rgField capacity.» ‘the percentage or- volume of water remaining in a,eoil PR

A

’“)f hav1ng been saturated and efter free drainage hae practicallyfi_;;ii

lgi_t ceaeed. Normally aaeociated with an equivalant negativ“
preeeure 1n the eoil water of 1/3 atmosphere teneion

"J:Infiltratien“ the downward entry of‘éeter into the soil

5 ';a;lUnleee otherwiae noted, all definitiona were taken fromz s .
.;,ijlcanadian soc1ety of So;l Science, Gloaeary of Soil Terma in Canada,;.ﬁ



b'-:ﬂ Pans: 'hOPlZODS or layera, in soila, that are strongly campactad,

MinimUm?tillage (91)- theiminimUm eeilimanipulation'neceaaary ﬁoi‘x'

7 —~—

crop production or meeting tillage requirementa under 'j
g existing 3011 and climatic conditions. Minimum tillage

doea not dafing a ayatem o? tillaga, but ganerally refera_;?
: to a ayetem with fewer tillage operationa than eome _;yﬂ.i‘ B

\7;-canventional tillage syatem,

; indurated or vary high in clay content : “Af;fj_:ihrg;:}fgft'f‘ﬁ“V

iPore epace.. total space not oscupied by eoil particlea in a bulk o
- volume of eoil ' S §
:aﬁesidue.i ueually organic material remainingrnn the‘aoil aurl
~}f"fRunofF, surfaca. that portion of precipitation which is loat without ii‘i:¥

entering the aoil

“;jwsoil moisture-» uater contained in the eoil

3 tlllage, generally without any eoil inveraion, uaually

w1th bladea or V-shaped awaeﬂa

-féummerfallow (91) a syatem of fallowing in which vagetatiVe gromth
| ;fj‘;la restricted by eh411bw cultivation or a: herbicide I

orda"":

£

V"_ﬁfapplication during the summer montha in
.“ffsoil meistura. This usually infera the omiaeian of.a




ar "

. -

; T o
i

_ wiltingfpbintzi the percentage or volume of water remaining in the } F

B smalleet pores end around the eclid particlea after the

~moisture removal by plant uptake. qumally aseociated

o :with an. equivalent negatlve preeeure in the eoil uater
. RS ERE T
,i“of lS etmoephere teneion. ﬂ tv'f”‘

'foero tillage (91) a eyetem whereby e crop ie planted directly into

a aeedbed untilled since harveet o? the previous ctop
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