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ABSTRAgI

The Response of Barley and FIax VarÍetles to Date

of seeding, Fertl}ity Level and previous Land culture.

The response of l¡ barley and 4 flæc varieties to date of

seecÌing, fertÍti-ty leve1 and previous rand curture uere studied at

2 Ìocations durin¿i the period I9ó1¡ 19ó2 anci L963.

Barley yields uere found to be increased b.v facl,ors such as

earl¡r seeding, seedlng on eunmerfal-low culture and the application

of commercial fertilizer at seeding time. varieties of barrey

perforrreci variabry from year to year. rt nay be concluded there-

fore that variety recommendatlons within crop zones Eay be nade

onl¡' after prolonged testing. Since varÍet¡r x culture interactÍon
uere not obtained in arly of ùhe tests iù nay be concluded. that for
the purpose of rnaking varfety recomnerdations, either stubble of
sumnerfallow cuJture nay be used Ín a variety testing progran.

Frax does not respond to Land culture, date of seeding and

fertilizer as does barley. Frax yierds were found Lo be higher in
3 of the 4 tests when seeded on stubbre. rn onry I year of testing

did earry seeded fr-ax outyierd rate seeded fralr. The applicatlon

of ferùilizer to frax prots resulted Ín statisticarly but not

ecor¡onically significant <üfferences in 2 of the /+ tests. rn flax
as with barley, no variety x curture interacrion,uas detected in
any of the tests and therefore varÍety lesting prograns uiay be

conducteri on either su¡n¡nerfnltow or stubble cul-ture.
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INTNODUCTION

seed ylelds obtained fron the crop kinds barley and flax are

knonn to be lnfluenced by factors such as t,he land cutture used,

the date on which the crop is seeded and the ap¡,IicaÙion of fer-

tlllzer to these crops. Research workers have also determined that

varietÍes of these crop klnde differ 1n thelr yield response to the
ì

I f<ind of land culture used, the date on uhrich the variety ls seeded

l

I arri the ld.nd and rate of fertlllzer that ls us€d.

The influence of ciat,e of sedlng on the yteld of barley and

I flax have been repoybed in several investlgatione (2, 4t LOr 35,

I ¿f). the differential yletd response of barley varietiee to dat'e

of seeding have been studied by other r¿orkers (33). Increased

yield results obtatned when colørerclal fertillzer has been applled

to both barley and flax crops have been published by varlou8 re-

search tea.ns (1, 12, 25t 261 27t 28r 3tnr 39)' Several agencies ano

research uorkers (3, lr, ?r 8r 9, 39) t'ave reported t'he lncreased

yleld obtained when barley and flax have been sown on eulnmerfallou

1n comparison with ylelds obtaineci for these crops ¡¡hen so¡¡n on

stubble Iand.

In the Provlnce of Manltoba, varlety reconnendatLons for bar-

Iey and flarc have been based on experinental yleld data obtalned

fron tests conducted on eu@erfal,Iow land. Agrlcultural organlza-

tions and Agrologiots in general have been of the oplnlon that these

results do not provide an accurate account of ytelda for these 2

i--.
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crops because a rarge percentage of the acreage of these crope are
groun on stubble or aecond crop J.and (7, g,9). In l9ó0 ttre
l4anitoba Agrononrsts conference presented a resorution (3o) re-
questÍng mre erter¡sive testlng of frax seeded on stubble land,
with the objective of obtainlng tsore unifom data on prov:inclal

fllax ¡rlelds. The same info¡ustlon has been requested by organlza-

tions and indirridual Agrrer¡lturar workers with respect barley
ylelds ln the Province.

Tl¡ls ÍnvestÍgation uas undertaken to deter¡rine the response

of 4 barley varietLes ard 4 flax varieties to cultural treatment,
fertility revel and date of seedÍng. The obJect r¡ae to study the

factors separately and in relatlon to each other.

'.ì::1:;'
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LITERAruRE REVIEþi

the problens of the production of cereal and oiL seed crops

ln Þlanttoba nay be deflned as follows: (a) choice of crop, (U)

choice of varieties, (c) trow to grow the varleties selecte¿ (32).

1ïo crop choices avallable to M,anltoba which in past years have

proven valuable to the grain fam econony are barley and flax.

Barley and flax for the nost part have been Srown on stubble

land in Mar¡itoba. l'he Dominlon Bu¡eau of Statlstics acreage report

of Januery- ì4¡arch 1959 0) states that ln the year L958r 7# of t'he

flax crop rras seeded on stubble land. The sane report indicates

thaL 651 of the barley acreage seeded occupied stubble land. Oüher

Donlnlon Bureau of Statlstics reports (8, 9) in¿icate similar

acreage etatistics for the years up to and including Ì9ó3. the

1959 report (?) stated that yields per acre on stubble and suns¡er-

3nllow land wee respectlvely 8.0 and 10.9 bushele for flax and 24.5

and 33.8 bushels for barley.

Erçerinents carried out in Kansas over I 35 year perlod (}?)

lndicated that barleJr on swunerfallow yielded 2ó.8 bushels per acre

whereas early ploughed stubble seeded to barley yielded 15.2

bushels per acre. Kar¡sas workers general).y agreed that barley

seeded on stubble would produce about I tne yleld of barley seeded

on sunmerfallow.
:

There appears to be no best cropplng systenr that can be re-

conmended, especially on the grain farn (44). Systems must be
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chosen that lrtll suit the individr¡ar requirements of the faru. rf
one were to choose a land culture that rrouLd glve one of tle high-
est if not the highest ylerd per acre w.ithout the adciitfon of fer-
tlllzer 1t uourd be su.mnerfal'row. The mq{n advantage of sr¡mer-

fallor¡ is that 2o-3o percent of the seasonar rainfall is stored ia
well kept sunr¡erfalrou. This Íe equlvarent to the a<ldltion of 2 to
4 inches of ralnfall to the land. ùloisture is one of the naJor re-
qulrements of high yielding gral.n crops. Su¡merfstlow land is also

usually more free of weed seeds than cropped rard and provtdes a
good unifo¡m seed bed (3I).

The average Manitoba graln farm practlces a J year crop rot¿-
tlon. Several of these rotations (t*, 29r 44) are:

Rotation I
Fallow

t{heat

Coarse graln

ftotation I nornally forLor¿s a productlon patte¡n of fallow,
uheat, oatg or barley.

The Donlr¡ion &ecramation statlon, l{erita, üanitoba (4) report-
ed that delayed seedlng of barrey rapidly decreaeed ¡rierd and

bushel weight. Olson g!, gl. (33) reported thaù êar1y seedlng of
barley increased yiel-ds. oreon and t¡f s co-rorkers usf_ng the va¡{.e-

ties 0.4.c.21, Menzury ottaua óo ana Garton seeded the va¡{.etles

at I+ locations using 3 daües of seeding. The e:çerlnent was con-

ducted for 3 years. The dates of seedlng rere on the average

Iùotatlon 2

I'aIlow

h/heat

Uheat

iiotatlon 3

Fallou

Grain

Speclal crops

(eg. flax)
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Þlay 8, ìby 20 and June J. The overall mean average for date of

seeding favoured the earliest seeciing date although tte second date

of seedj.ng was highest at one locatlon. The e:çerd.nent indlcaùed

that va¡{-eties differ as regards the decrease in yle}d with later

seedlng dates

Stoa (À1) stated that early flLax seeding gave better yÍelos

because of more even energence, less disease and beCause weed Com-

petitlon would be decreased. Stoa also found that flax seedlLngs

were generally tolerant to low sprlng temperatures.

Bothun (2) used 12 early anci late naturing varletj.es of flax

and reported average yields of 1ó.8, 10.9, 5.0 and 1.0 respectlvely

for seeding dates Vray 21, June 5, June 19 and JuIy ó. Botln¡fi stat-

ed that llor had Freviously observed that short season varieties

reopired about the same nt¡nber of da¡'s to mature regardless of the

date of seeding whereas the long season vari-eties usually required

more days to nature the later they were seedeo.

Hopper anci Johnson (t5 ) reporbed thaf reduced predpitation

and excess temperature ¡naterially decreased the yield per acre of

fLax. Bgth yiefd a¡rci o11 content were negatlvely correlaüed nlth

increasing temperature .

Gillson and Hedlin (fe) report th¿t since 195o, 30o field ex-

perinents have been carried out on barley ln lbnÍtoba and that the

return on lnvestment from fertillzer applicatLon has been very

hlgh. On the average, barley seeded on sumerf¡ìlow and fe¡tilized

at recomrended rates has given an average increase of I0 bushels

per acre oyer a sinilar non-fertlliøed èroPr whlle barley eeeded on
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stubble land and fertillzed at recomended rates has given an aver-

age 12 bushel per Lcre increase. They rneport that fertlllzer HiI[

usually give as good a proflt ln dry years as ln years of norual

precipitation u¡ùess a near or total crop failure occurs.

Hedlin (f¿) i" a sutruary publ-lshed ln the Proceedings of ühe

Irranitoba Agronouists L962 reported a 9 year average of barley

yields on stubble land using L6-2O fertillzer at Ì00 poun<Ìs per

acre. I'he average yield increase in buslrels per acre over non-fer-

tllized barley was 12 bushels per acre. In ttris report HedILn

stateo that barley cannot be e>çected to respond to additional

nitrogen if there are 100 pounds of nitrate nitrogen per acre to a

depth of 4 feet and ühaL lt may not be profitable to fertillze 1f

the figure Ís above 7O-80 pounds per acrìe.

It has been determined by several research teams that barley

varieties react differently to fertllizer treatnents and seasona.l

growÍng condtions. Pendleton $ g[. (35) reported that, several

workers have noted a sigpificant interactlon between certaln

varieties and fertillty treatment. I'hey also presented the resultg

of a 4 year test using 9 barley varieties with 4 fertilizer t,reat-

ments, namely 8-8-8, 0-8-8, 8-0-8 and 8-8-0 analysis aL 75O pounds

per acre. They found that varletÍes differed significantly ia

their response to fertility treatment. The analysLs fndicated that

additions of nltrogen and phosphate resulteci in yleld lncreases of

11.1 and 3.ó bushels per ecre respectively.

Frey et g!. (11) suggested that varieties adapted over a wide

area generally do not shor+ significantLy dlfferent responses to



-7-

fertlllty. they applled 3 levels of fertillzer; namely O-tó-ló,

å-16-8, 4-f6-fó and O-ló-O at the rate of 5@ pounds per acre to !
adapted Michigan varleü.es. The varieties were Bay, wisconsin lg,
0.4.c. 2J-, Montcaln and Moore. The e4periment ras conducted over a

{ year period. rn 19118 vartety differenees were not significant
but the use of fertillzer resulted f.n eignificantry higher ylerds

i-n a'll vari.eties. slnirar results uere obtaÍned in 1949 ar¡d Lg5o.

In L947 variety x fertÍI1zer lnteractions involvlng Bay and trJlscon-

sln 38 were observed. The authors concluded therefore that some

varietles wJ-LL respond to fertilizer more than ot,hers and a variety
x fertilizer interactl-on nay rikery depend on adaptation.

Foote and Batchelder (fO) publÍshed the results of a 3 year

fertillzer e:çeriment on barley under conditions of a wet sprfng

and dry surnner at conral}ls, Oregon. They stated that the benefi-

cial resurts of a nltrogen broadcast in the spring may depend on

tlne and rate of applicatlon of the fertllizer in combin¿tion wlth

the availabre misture present or a tinely ¡sirl.raÌ't . The nitrcgen

treatments included dlfferent rates of application, dlfferent
apprication tlmes and 2 sources of nitrogen, nanely annonÍum sul-
phate applied in dry form anci urea as a sprað¡. Due to Ìow precipj_-

tation 1n 1950, there Ìres no response in yleld to the additlon of
nitrugen. rn 1951 a¡rd 1952 slgniffcar¡ù yieLd increases reeurted

fron the uge of 25 and 50 pounds of nitrogen then applied as

arqonÍum r¡Ltrate. Appllcations of nltr.ogen (urea) aa a follar
spray increased ylelds tn 1952 ard 1953. The trighest ylerds nere

obtained wfth the use of amonir¡m nltrate.
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FertilÍzer experÍments with barley in Nebraska have given

varied results. Iowrey g! gt. (25, 26, Zt , 28) durC.ng the years

L953-L956 found the follotdng: nitrogen applied at the rate óO-O-0

or 4O-30-0 gave the highest resìrlts over the non-treated checks,

the range being an 18 bushel increaso Ln L953 uslng 60-0-0 and, 3.5

bushels íncrease in 1954 usfng l+0-30-0. In 1955 and 195ó there uas

no yleld lncrease fron the use of fe¡tilizer. In 2 ¡rears out of

the 4 year duration of the e:çerd.nent proteln uas increased by the

use of fertilizer, uhereas Ln all years fertirtzer had a depresslng

effect on weight p€r measured buslpl.

Other Nebraeka rorkers carrying on the work commenced by

Lowrc¡r obtalned similar results. Lånke.g!, ê¡. (Zl, Z+) ln L957

obtalned slgniflc¿nt yield Íncreases from the use of nitrogen alone

rhereas phosphomg with nltrogen produced ao apparent yield ln-

creaees. Fertilizer appllcat,ion dtd not affect protein or welght

per neasured bushel, In 1958 and 1959 nttrete applled at ó0 pounds

per acre increased ylelds, decreased weight per measured bushel erd

pnoduced a sllght íncrease in protein.

In t96I l¿¡nke gg gI. (2+) reported that a ó year e:çerlment at

one location in Central- Nebraska indicated that applicatione of

nitrogen aü 40 pounds per acre resulted ln the trighest barley yield

per acre. The additlon of 30 pounds of phosphate further Lncreae-

ed yleld by 2 bushels per acre. the I9ó1 data fron this etation

indicated en increase in protein content from the uee of nltrogen

fe¡tirlzer but r¡o lnfruence of fertillzer Hêa noted on welght per

measur€d bushcl.
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In western Nebraska, Thompson .g!, .åL. QC, lO) reported that,

over a 6 year perÍod (tgSl-AZ), óO-3O-O gave the lrtgheet yield per

acre; 9 bushels per acre over the check which yielded 22 buah€ls

per acre. Houever, the L962 Lest at Lhis station shor¿ed no ei8nl-

ficant difference betueen fertilized and non-fertillzed pIots.

ireigtrt per measured bushel was decreased rdth fertilizer applica-

tion and protein content uas increased r,rith tl¡e sarne applicaLion.

Bauer and Zubristci (]) report profitable yields when fertilf-

zer wes applied f6 ¡¡6¡-f¡ìlow barley flelde. these authors state

that increased Ée1ds often occur from fertilizer because nargr

soils reLease avallable nitrogen from the soil organlc natter too

slowly for the maJrl&un production of rapidly gror*ing crops, there-

fore Lhe acidition of fertilizer provides ùhe required plant nuL¡{--

ents at the correct ti.¡ne.

Bauer and ã¡brieki (I) studÍed the results of 5 barley trlale

at 2 sltes folLowlng uheat anci concluded that the addltion of 50

pounds per acre of actual nltrogen plue 40 pounds per acre of PrO5

l-ncreased yleld by 2l+.1 bushels per acre over the check plot. At

one of the sites the welght per neasured bushel uas lncreased.

Pfeifer g! etr. (3ó) in tests conducted at the University of

llyoming re¡rorted that phosphorus dld not measurably lncrease yleld

òr proteln content of barley whereas nltrogen increased yield by

increaslng the ur¡nber of heads per acre and seeds per head. Seed

slze was generally unchanged by nltrogen appllcatLon.

Cook g! a1. (5) stated that ln barley closer row spaclnt, d-

though tending to provide less plant food per foot of row, gave less

|,I
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chance of seed inJury from fertilizer applicatlon.
Flax does mt respond to ferùr}lzer as does barrey. several

flax investigators have reported that frax has not responded to
various rates or kinds of fertlrizer whire other workers have re_

ported a satÍsfactory yleld increase rd.th the uee of ferblrizer.
J. 0. curbertson (ó) indlcated that ff_ax gave best ¡rlerd on

fertlle soil and that connerclal fertlrizer was seldon applied dl-
rectly to the crop. Heavy nltrogen frequentry stlmrtated ueed

growbh, reported curbertson, and consequentry it was preferabl_e to
appry fertillzer to some other crop in the rotation. ELax perforu-
ed werl Ln rotation fo[or*ing wheat, barrey, oats or corn provided

that seall grain etubble was ploughed imedlately after ha¡¡rest and

then rough worked to obtain farr weed groruth control. spring work

on this J-and provided fu¡ther weed control and the ur¡iforn seed bed

required by frarc. culbertson stated that weed contror therefore
!

began long before ff-ax ¡ras soun and the fitting of flax into a ro-
tetion so that 1t forlowed a crean crop was essenti.ar.

nacz (38) found no eignificant increase in yte].d of frax at
3 locations in ldanitoba in I9óI using actual r¡itrate and phoeph¿te

appücations of O-20-O, 4O-0-O a,nd 40-20-0. He attrlbuted. the lack
of responge to the drought condiùions prevarent that year.

Catdwell (¡) sumartzlng a report from Dr. He¿llnr Head, Soi1s

uepartnrent, university of Ì4anitoba, hinrrlpeg, l{ar¡itoba qrrotes: rFor

the past four years we have been doing some exper{.mentar work wlth
fertllization of f1ax. Each year we have had one or two ex¡peri-

ments in wtrich ró-20-o was drll.led ln rrlth the seed at about 50 to

it.:,-:_

r :.;-;-: ::r,::;::l
ir. :. r11. , i :- :...-::.
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100 pounds per acre anci 11-48-0 was drilLed in rvj-th the seed at

rates ranging fron 2o to ó0 pounds per acre. Over tlÉs four year

period ¡ve have had practls¡]]y no sÍgnificant increase and quite a

nunber of s¡nall decreases.tl

ilar5r research workers, however, have found that profitabre

lncreases can be obtained by the use of fe¡tÍlizer on flax when

sown on either sr¡mmerfallow or stubble land.

Itacz ard soper (39) round, a 2.5 and l.r busher increase per

acre vlüh the use of ó0 pounds of nltrogen ferfilizer broadcast per

acrer when ff.ax Has sotrn on su¡nmerfallor¡ anri non-fallor¡ reepective-

ly. ELaï sorm on aumerfarron using ó0 pounde per acre of nltrogen

fertillzer yielded 18.2 bushers per acre whlle the non-fertlllsed

eheck yielded 15.7 bushels per acre. 0n sbubbre rand, using the

sane rate and kind of ferbillzer the ylerd was rl.ó bushels per

acre wlrtl-e the non-fertllfzed check yterded lo.5 bushels per acre.

rn the sa¡n€ experiment they reported a decrease in both su¡nmer-

falrow and stubbre flax yierds ¡rlth the use of trlple euperphos-

phate at a rate of 20 pounds per acre (O-2O-O) and conclud.ed that

the decrease was the rikery result of seed lnjury due to the phos-

phate belng drllled in nith the seed.

cardwell (3) reported increased flax yleLds from the use of

nitrogen fertilizer In rowa but tittre or no response from the use

of phosphate or super phosphate. rn a 3 station test r.n rowa in
1947 CaIdy¡eII obtained average flax ylelds of l^2.3, Ll+.L, 14.g,

16.3 and 15.9 fron plots receivlng O, IO, zO, lß and BO pounds

of nitrogen per acre. cardwell stated that ln earrier trlals

':il

:.::ì ¡.t
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conducted in 1941 ln Northuestern lowa, phosphonrs and potassf-um

were applied to flax. The comparisons included check plots, 150

ancì 3@ pounds per acre of O-20-0, and 30O pounds of O-2O-2O. The

¡rield of the flax was nob significantly increaseci in any of the

experiments.

In l.llnnesota, wíth 10 years of spasnodic testlng of flax for

fertlllty requirenents Caldwefl (3) found that r¡itrogen lnproved

yield on some soils wt¡lIe in other regions phosphoms appearetl nore

Ínportant. He clted a greenhouse experlment where plots recelvlng

nitrogen applled at the rate of 80-0-0 pounds per acre yielded 31.4

bushels per acre as compared to the check plot yield of 7.1 bushels

per acre. In the same experlment a fertilizer appllcation of

SO-40-4ô pounds per acre of nitrogen, phospho¡rrs and potassium gave

a ¡rield of 28.4 bushels per acre, an increase of 20.9 bushels over

the check yi.etd of 7.5 bushel-s per acre.-A furbher treatment in
ttris experiment consisted of an appÌlcabion of 80-80-80 pounds per

acre of nltrogen, phosphoms and potassiun, the yleld beÍng 2ó.0

bushels per acre or 18.5 bushels increase over the check. CaId-

weff (3) mentloned a further experinent conducted in ìtlr¡nesota on

t¡ebster soil in xhich the ferblüzer treatnents of 8O-O-0 yielded

20.7 bushels per acre, 80-40-0 yielded 22.I bushels per acre and

80-80-80 ytelded 24.I bushels per aere rl¡iLe the non-treated fer-

tllized check plot yielded Ió.? bushels per acre. The overall con-

cluslon reached by Ca1dwe11 fron the l{l-nnesota experfments was that

a nitrogen-phosphoms fertillzer would be the most univereally

applicable t,reatment for thaü state.
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cardrterl (3) cit'a fi¡rther frax e>çerd.ments conducted in
Alberta, canada. Àt corrington, non-ferLir.ized check prots yrerd-
ed r3.0 bushers per acre yrhereas plots fertirlzed by the broadcast

method with etrtrnonlum phosphate (|O-ZO) at g0 pounds per acre and

9-27-9 at r00 pounds per acre yielded lg.5 and lg"3 buEhele per

acre respectlvely. ThÍs experc.ment was card.ed out usÍng Bedrvlng

flax and was third crop afLer breald_ng.

Data obtained by caldwell (3) rron rndlan Head, saskatchewan,

coverÍng a frax experiment carrc-ed out in r9ó3 rnocated no in-
crease fron the use of fertir.izer and an actual detrimentar ylerd
effect ln the najorlty of caseso

since L958, severar workers have reported that fertlrÍzer
pracement Ís exLremely inportant when applled to frax. The nethocis

comnorùy used in placing ferttlizer in the soil are¡ (a) in the rou
placement, (b) side band placement, (") broadcast and (d) side
dressed or top dressed. The first 2 methoris are the nost coroonry

used at seeding time, arthough ¡¡ith snarr grains and frax the third
nethod f.s also used to eome extcnt.

zubriskl (4ó) reported the influence of ferbflrzer pracenent

on the y1e1d of flLa¡c sown on non-fatlow land (average of 4 trC.aLs

in 1958' 2 in 1959 and 2 in 1960). He placed o-o, o-20 or 4or

2o'2o' ho-zo or 40 and óo-20 or óo pounds of N and p205 respectlve-
Ìy in the row or to the side and rower than the seed at the spacrng

l| inches x 0 inches and 1! inches x I$ inches. He found th¿t in
all erçe¡{-ments the average plot yields uere higher when the band

placement apprication was ueed as compared to in t,he row placenent
)4.::..:.
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applÍcatlon. The hlgheot retu¡:n ln bustÞlo per acre for tbe band

placement applfcation was ulth the uge of 40 pour¡dg of N and 20 or

{0 pounds of P2O5. The plot yields were 19.0 buehels per acre for

the 1à inch x O inch placenentr I9.I buehels per acre for the I!

inch x 1$ incfr placernent as compared r*ith 15.4 and 15.2 bushels per

acre reepectively for tÞ non-fertillzed check plots. ?¡¡briski

concluded that although ai<ìe band placenent is more efficient than

ln the ron placement or by the broadcast method, the prcsenü equip-

ment that far¡ners have are not designed to do thie.

Toung (45) oUserved that ó0-60-0 fertilizer seeded l| inches
!

to the side of the flax row and 2 lnches belor¡ the seed level gave

a flax yield of 2L.ó bushels per acre as cornpared with a yleld of

1I.6 bustrels per acre t¡hen the same fertilizer rate was placed in

the rov. In the sa¡re experinent tdth the same fertilizer rate

placenents of t! lnches to the roï sLde a¡rd I lnch below the seed

ar¡d 1* inches to tte mw side and level wlth the seed gave ylelds

of 2I.4 ard 21.ó bushels per acre respectively.

Scberl gg gL. (40) oUt,ained significant flax yleld increases

as the result of phosphoms and nltrogen fertillzer appllcatlon if

gennination 1nJury could be avolded by fertillzer placenent. They

usecì 2 fertlllzer placements, one rslth the seed in the row and the

second as a band placement I inch to the slde of the seed at seed

Ìevel. Using /¡0 pounds of nltrogen and 4.4 or 8.8 pounds per acre

of phosphate placed hrith Èhe seed a signlflcant decrease in ÉeId

occuned due to seedling inJury. The bar¡d r¡ethod of placement

using 20 pounds per acre of nitrogen ard 4.1+ or 8.8 pounds Per acre
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of fertilf-zer gave a signiflcant Íncreaae over the non-fertillzed
check and the row placement method. phosphate fertirizer ln the

absence of nitrogen Bave no sfgnificant ¡d-eld increases f.rom the

check plots.

Kingsley and Shubeck (1gr Lg, ZA, A,, 22) conducted fertillty
and cultural practice experinents in South Dakota during the years

1958 throueh 19ó3 wlth the exceptlon of l9ór. Their approach was

to appry 3 rates of fertirj.zer, namely, a checkr4o-3O-o and 20-r5-o
pounds per acre Ìrith 3 culturar practices, drilling r*ith the seed,

di.scing in and plorrtng under. rt is assÌ¡ned that the 2 letter
methods uere broadcast apprications, incorporating the fertil.izer
into the soir by the nethods descri-bed. Iríeed control chenlcale

were also applied in each year of the testlng usi.ng TCÂ at 5 pounds

per acre to control grassy weeds and + pound of lrcp to control
broadreaf weeds in the years Ì959, 59 and 60. rn r9ó2 ard l9ó3 TcA

uas replaced by Darapon at the rates of r pound per acre and t
pound per acre respectivery. rn L959t 60, 62 and ó1, no signlff
cant yield lncreaseÊ uere obtained by the use of fertllLzer, cultu-
ral- practfce or weed contror appü.catlon. rn t95gr 4o-30-o fertl_
llzer gave ylelds of 19.r a¡¡d 2r.g when the fertLlÍzer vas drirred
¡rrith the seed and dlsced in respectivery. The 2o-r5-0 fertilizer
rate when disced 1n gave a yield of 2r.l buehers per acre. The

non-fertirizeci weed control check prot yielded ló.ó bushers per

acre. The rower rate of appücation, when accompani.ed by weed con-
!trol gave an excerrent yierd fncrease in tt¡ls experrment.
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I,,IAT¡,RIALS AND METHIDS

Ttrls 3-year study was undertaken to deterrine ttre yleld re- j,.,,,,.,','.'ì
l'::_

sponse of 4 barley and 4 f1a¡c varLetles to 2 land cultures, 2 dates

of seedÍng ar¡d 2 fert,flÍzer treatments.

The study was conducted on 2 different so1l types 1ocate<i at ,,.,,,:,,, ,.,.,

Morrls and ca¡man, Manitoba. The Morrls site represents the lrsd '-'''''"""'.

:.:'::.:^::
Itiver clay soil zone uhereas the Carran slte is sltuated on the rr,,'.1',,,'., ',

A1tona heavy eub-phase flne loa¡n soi1.

The flerd pLan chosen for this e:çerlnent for both crop kinds

ls lrlustrated 1n Flgure 1. rt was a 4 replicate spllt-prot deslgn 
:

rrrith randornized main plots (sunmerfalt6¡¡ versus ebubble) an<i eub 
,

prots (seeding datee and ferti[ty treatnents). pathuays were r0 
]

feetrr1debetweenrep1icatesand4feetrddebetweenr¡ainp1ots
:

rrithin repllcates. Th-is plan courd not be used until Lg6z. The 
,

method used to estabrish the fi-erd pran represented in Figure r was 
, ,,r,,,,,,
1,t,"'-t,:r,,'t:-,,,,tfo have the farrner seed the conplete experimental block which had :,,,-:-,-.
,.: _ _-.... ...

't, r','t ,, -',"',,prevlousl-y been sumnerfallowed to wheat. The seedli.ng wheat was ,,rfri,¡.¡,r',

removed a week after energence from the area representlng the path-

ways and the sumerfallow range in each repricate and this area Has

maintained in a falrou condftlon by rotovatÍon throughout that 
i..,:..,,,'....,

ye&r. The wheat ln the stubbl.e range of each repllcate uas suathed

and threshed aü maturity and the straw nas distributeci everùy over

the stubbre portion of the ra¡rge anci thèn uorked in by the co-

operating fa:mer. At carr¡an uhere grain-corn rotatÍone have
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Fig.l. Garman and Horris e,:cperiments
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removed the necessity of ploughing, the stubble lard was deep

tilled 1n t,he fall by cultlvation. At Morrls, the stubble land was

prepared by faII plougt¡lng which ls the normal practice in the

alfalfa-grain rotations of that area.

Figure 2 lllustrates ! of the deslgn r¡sed ln l9ó1. In this

test the su¡nmerfallow plots wene removed from the stubble plots by

approximat,ely 200 yards. Thle t¡as necesoary to obtaln the required

lar¡d crrlture. The 19ó1 design required a factorial analysle for

each culture compared wlth the sp}:l-t plot analysls of the entire
ttest uàed ín L962 ard 1963.

The varteties uhich were j-ncluded j.n thts series of e:çer1-

nents uere chosen fron the 196I l,lanitoba Reconmended Vard-ety list

and seed stocks of all the varieties uere obtalned fron the Canada

Research Branch, Brandon, I'4anitoba. The barley varieties chosen

were Husþ, Herta, Traill and Parlclar¡d. th¡s}ry and TraiII are 6-ron

varieties w}¡lle Herta is a 2-¡rw variety. At the inceptlon of the

experiment these 3 feed varietLes vsere the nost wldely grown feed

varieties in &lani.toba. Parkland uas the predominant 6-novs naltlng

variety ln l,lanitoba occup¡riag 55.J percent of the total barley

acreage of the province in t9óO.

The flax varLeties chosen were Redwood, RaJa, Arrqr and Marlne.

0f these recomrended flax varleties Bed.wood ls claesifÍed as 1ate,

Arny is intermediate and RaJa and Marlne are early natur{.ng. Red-

wood, RaJa and ldarlne flax were the varleties occupying the largest

flox acreage at the tine the erçerlment comnenced

In order to obtain result,s as comparable as possible to fetm

i:]rr...,

t1::::::;:
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Caman ar-¡d Morrås e:çerd.ments in l9óI. .
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cordltlons, plot slue ïas of rod rou length wtth Ió rors per plot

at ó lnch spaclng betueen rows. This plan was adopted to el:lnin¿te

varÍetal lnteractl-on. Standard seeding rates for flax and barley

rere used. the Plant Sclence Doparùment ¡¡od rou seeder eet et a ó-

inch row spaclng rsas used to se€d the p).ots.

The avatlable r¡ltrete and phosphate 1n the soll uas de.teraln€d

at each of the 2 locations by sofl analyses 1n 19ó2 and Lg63. Soll

sauples were taken at seeding tine and analyzed by the Departnent

of Soil Sclence, Ur¡lverslty of ì{anitoba. Ttrle procedure was not

canled out in 19ó1 arthough avallable pþosphate nas deterulned at

the Ca¡ma¡r site.

Tro fertillzer treatnenùs, a check of O-O-O and a treatmerrt of

30 pounds of 0-45-0 plus 40 pounds of 33.5-ù0 ner€ used throughout

the entlre expeld.nent. the phosphonrs ras drilled rrith the seed

whereas the nftrogen wes broadcast lmediately after seedlng.

These rates were deterained prior to gol-l anaryses on the basis of

reconmerdatlons by the SolI and Hlant Scfence Departments.

hleather condltfons played an unfavorable role in the erçerl-

ments at both locations tn L9ól and 1962. In 196l drougbt condi-

tlons (Tab1e I) forced, the,abandor¡ment of the l4orris plots and

therefore only yield data from Carman were avallable. In 19ó2

excess moisture conditiorrs (taUte 2) prevented seeding of the

Ca¡uan location. Further, orùy I seedlng date at the ttorrC.s

location could be carrl.ed out ln that f,€åÌr
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TABI.E 1

Preclpitatlon in inches dur{ng the period Aprll 1-

ctoUer I at stations eurroundlng the test locstlons.

Statlon 1góo rgó1 Noraal

Portage La PraLrá.e

llorden

Emergon

!Ílnnlpeg

9.57

8.?ß

9.Sf
7.9?

10.óó

r0.58

10.90

IO.I?

].'3.63

L3.79

13.óo

L3.50

Average g.óg LO.57 L3,63

t Incomplete.

Preclpitation

Septenber 22 ¿t,

TABI,E 2

Ln inches durd.ng the

stations surrrcunding

perl-od April l-

bhe test Iocatlons.

Statlon Lg62 Norn¿I

Portage Le Prairj,e

l{o¡den

Enereon

illlnnipeg

lg.g4

L7.93

15.90

2L.55

13.r4

13.21

13.03

L2,87

Average 18.83 13.09
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seeding dates were used which correspond to those generarry

consj-dered to be Ín the mid-season rarrge. The dates r.rere spaced

approximalely 2 weeks apart or as crose to this spacing as per-

nltted by weather conditions. seedlng dates for the 3 years were

as follows:

TABI,E 3

seeding dates at Morrie and car¡nan in r9ó1 , Lg6z and 19ó3.

LocaLion

-

l.lorris Carman

Seeding date r9ól L962 J.963 19ól- L962 L963

Ear1y

Late

Þlay 19

Jwre 5

Þtay l8

June 2

l4ay 23

Jme 7

ù1ay

June 1l+ May

L5

3o

Assistar¡ce in spring planting was given by the farmer at each

of the 2 l-ocations. The summerfallow and stubbLe land. strips vrere

cul-tlvated rengthrrlse to prevent soil mi:d_ng. The prots were also

harrowed lengthrise to give even spread to the above-ground straw

on the stubble plots and to obtain a ur¡iform seed bed on the 2 l-and

cultures.

The prots at each location rn each year were harvested by hand

as ùhey reached maturlty. only the 2 cenüre rowe of each ló-row

plot were harvested after the rerovaL of r foot of each row end to

ellminate border effect. All harvested naterial r.ras returned to

the Ðepartnent of Plant science, universlty of l4anitoba, hinnipeg,
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threshed and the gran welght yield for each plot was recorded. The

gran weights uere then converted to bushels per acre'

The 19ól Caman yield results for barley 8nd flarc uere analy-

sed using a factorial statlgtical analysis. The I9ó2 end I9ó3

yleld results for the barley and flax e:çerimenüs condueted at

caman a¡rd Mor¡{.s uer€ analyzed þ the use of a split plot statia-

tlcal analysis. The analya!-s of va¡iance of the 3 years of ex-

periments deternined each individual factor effect as weII ag the

relationship of all the factors in conbinetlon rúth each other'

Signtficant dlfferences bet¡,een lndivldual factors or factors l'n

conbination wlth each other were calculated by the nethod of Least

Slgnificant Differences .

Barley samples from a]ì plots in the elçerlments conducted et

Carnan and M,orris l-n the years l9ó2 and I9ó3 were subnttted to the
I

Chenistry Section, f,reparbnent of Plant Science, University of

M,anitoba for protein analysis. Protein analysis were made by the

inproved Kjeldahl method for nitrate free samples (fó¡. To deter-

nine tf any one factor or factors in the e:çeriments had an in-

fluence on protein content the percent protein for each plot in

each experinent uas trangforned to Sin2 e (I3) and the tranefomed

data were then statistically analyzed using a split plot analysis'

hleight per ¡pasured bushel gr¡d 10@ kernel uelght for the I9ó2

and 19ó3 barlery e:çeriments conducted at, Carnan and lbrri.a uerG

calculated by bulklng replicate plots taking into consideratlon

thelr land crrlture, date of seeding ar¡d fertilizer treatment.

This procedure was necessary because several of the plots produced

i-: i.t::-:-.._- ..-
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insufflclent seed to record accurate busher uelght. r¿ ryas deter-
mined that as each treatnent was replicated 4 times, the bulld.ng

of the repricaüe saarples wourd be a reasonabþ accurate method of
cietemining bushel weight and 1oo0 kernel ueight. These data nere

not sLatistically analyzed.
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RESULTS AND DISCT]SSION

A. The response of lr barley va¡j-eties to date of seedine,

fertil:lty level arrd 
'previous }and culture.

1. Yield daLa:

The I9ó1 tests at Caman were set up as variety-seeding daùe-

fe¡t1llzer experiurents on separate lard cultures because appropri-

ate test areas were not available. The yield data for these tests

may be found ln Appendlces I and 2. The analysis of the yields

obtaÍnd for the various treatments on stubble land is presented ln
Table 4. Fro¡n this analysis it rnay be concluded that under this

lard culture system significant differences (p<.05) could be

detecte<i among varieties. Considerd.ng the mean yields (Table 5)

it becomes apparenù that the 3 highest ylelding varleties, Husþ,

Herta and Traill are sinilar ard significantly higher ¡rtelding

than Parkland.

I,a::..
.:r,]
:l:-:l
::, 

I

l
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1.{BIÆ 4

AnalysÍs of barley yteld data fro¡n 19óI stubble land test at Ca¡nan.

Source of

Varlatlon

D.F. Hean

Square

Lfi5íF.

Replicates

VarC.eties

Dates

Fertllizer

Var. x Date

Fe¡t. x Date

Fert. x Var.

Fert. x

Date r Var.

Error

Total

L3Ol+l+.79

17980.21

2600L.50

35L.50

53L3.04

2025.I2

3rL7.2t

2525.83

ó013.38

2.gf

4¡],2t

0.0584

0.88

0.347

0.518

3

3

I

I

3

T

3

3

L2

63

2,82

l+.ú

4.0ó

2.82

l*.06

2.82

l+.25

7.24

7.24

l+.25

? ,21+

l+.25

it

O.l+2O 2.82 l+.25

t Signiflcant at 5% Level of probabllity.
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TABIE 5

Mean yleld in bushels per acre of barley

varietles groun on stubble land at Carr¡an In I9ó1.

Varieties ïleld

Husþ

Herta

Tra111

Parkland

35 "8

33,L

33.5

26.1+

Least slgnificant difference: ó.ó8

TABLE ó

Mean yields in bushels per acre at 2 seeding dates

of barley Broun on stubble land at Carman ln 19oI.
t

Dates Tleld

Early

Late

3l+.6

29.?

Least significant dlfferencel. l+.76

The influence of seeding date on ylelds of bar).ey grown on

stubble rnay be observed in Table ó. The average yletd of the 4

varietl-es sown at the early date uas eignificantly higher than the

average of the same verleties sor,vn at the laLer date (P<.05).
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The analysls of the ylerds obtai.ned for the various treat-
ments on sun¡nerfarron rand at carnan ie presented in Tabre ?. The

I analysis indicates that of the factors being tesLed only the inter-
i

.l,l 
"ctÍon of Varlety x Date was signlficant (p*.05). An explanation

of this interaction nay be found in Tabre B. rt is apparent that

in this test Herta, Traill a¡rd Parkl-and were higher ylekiing when
.

; soun at the later daLe while tfusþ performs best aL the earller

seeding date. rt ís partlcurarry wortþ of note that Husþ Ís the

hlghest yteldlng varieüy at the earry seed,ing date and the lowest

yieldlng variety at the later seeding date whereas the other

varieties shov¡ the same reratlve perfon¡ånce ab both dates of

seeding.
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IABI,E 7

Analysls of barley yietd dat,a fron 19óI eunmerf¡ìtow test at Ca¡mar¡.

Source of

Variation

l{ean

Sqrrare

D.F. r$5flF.

Iieplicates
I

Varletles

Dates

FertllÍzer

Var. x Date

Var. x Fert.

Date x Fert.

Fert. x

Date x Var.

Error

Total

4994.2?

583.L8

2025.æ

2889.I0

gór8.41

5636.62

ó4oo.oo

2596.85

2726.87

3

3

I
T

3

3

I

o.213

O.7l+3

r.0ó

3.1óû

2,97

2.35

2.82

4.0ó

l+"ú

2.82

2,82

4.ú

l+.25

7.4
7.24

4.25

4.25

7.21+

3

L2

63

o.g5 2.82 4.25

* Significant at tyÊ 5fr leve1 of probabilLty.
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TABLE 8

hesponse of barley varietles to date of seedlng at Carman in I9ó1.

Early Date Late Date

Variety Yie1d Rånk Tield nsnk

Husþ

Traill

Herta

Par}<Iand

l*7.O I

l+5.7 2

l$.9 3

l+2.O 4

113.2 l+

51.1 t
l+5.2 z

U+.5 3

.t

Least signlficant difference for variety x date ¿ 6.68

The evaluatlon of the effect of cultural practlces on barley

yields at Morr{-s began in I9ó2. The erçer{.mental design was a

split-plot wtth date of seeding as one of the sub-plots. However

because sprj-ng precipltatÍon was heavy only I date of seedfng was

realÍzed. The yietd ciata from the test are presented in Appendlx

3. The anaþsis of tÌ¡is dat,a nay be found ln table 9. Signlflcant

differences were noted between cultures, betrveen varl'eties and

between fe¡tilizers.
In this test barley varietLes grown on su¡mlerfallow signifi-

cantly (f ..05) outylelded the sâme var{.etles Srown on stubble

(taU}e tO). Traill, the l:-ighest yieldi-ng varietyr wes slgr¡ifica¡¡t-

Iy (p *.0Þ) dlfferent from Herta, the louest ylelding vanlety.

Fertiüzed plots outyielded non-fertitized or check plots ard this

difference was slgnificant (f <.05)
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TABI,E 9

Anarysls of barrey yrerd data from L96z rest at Morrls.

Source of D.F. Mean ¡.. 5þ lË
Va¡{.at1on Square

ftepllcates ) 53?56.j7

Culture I Ußæ2.go jl.sf to.l3 3t+.L2

Error a. 3 14ol+g.oo

var{.ety 3 22960,07 l+.55t 3.L6 j ,og

VarC.ety x Cult. 3 3L35.gO 0.622 3.Ió 5 "Og
Error b. lB 5O43.?g

Fertllizer I \Z3gt+.6O j.L3t L.Z6 7 .g2

Fert. x Var. 3 i?79.t+o 0.699 3.oI h.?2
Fort.x0ul-1,. I 7B5t+.3O O.g5L l+.26 T.g2

Fert. x

Var. x CuLt. 3 I.2O6O.L5 I.h6 3.of t+.72

Error c. 2L 8256.t+2

lotal 63

t Signfficant at the 5fr level of probabillty.

-- ,-:1

l: :.: , :'. .:
.:.:':i--.

i-- - ..:
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TABLE 10

Effect of varloue treatnents on yield of barrey at Morrls Ln 1962.

Treatnent Tleld

Culùure

Stubble

Sumerfallow

43.3

63. j

Leaet signiflcant difference (.05)! II.4f

Varlety

Husky

Herta

Tra111

Parkland

5r.8

l+ß.5

55.4

53.9

Least signlficant difference (.05): 6.L

Feptillzer

Fertllized

Check

56.5

50.3

l ::::::Least significant difference (.05): j.?
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In Ig63 conplete tests were establlshed at Ca:man and Morri.s.

The yle1d data obt,ained from these tests nay be found in Appendices

4 and l.
The anal,ysls of variance of the Carnan yield data are present-

ed ln Table IL. Differences associated rrlth land culture were not

sigrdflcant but significant dlfferences were noted for several no{n

effects and interactl_ons

Each varfety produced higher yields at the earLier eeedlng

d.ate and, on the average, earry seeded barrey signlflcantþ
I

(p <.or) outyielded late seeded barley (Table 12). ìdithln each

seedlng date the ranking of the va¡d.etles fron hfgheet to louest

was Herta, lrai$¡ Parkrar¡d and Husþ. on the average Herta oig-

niflcantry (P <.ol) outylelded Trairl whlch in turn outylerded

Parkland anci tlusþ. Although the directÍon of the dffferences uas

the same within and between dates of seeding the nagnitude of the

differences r¡as not. rn particurar, for the vard.ety Herta the

difference between early and late seeding was signiflcantly (p<.OI)

greater than for the other J var{.ettes. The sfgnificant 1r <.05)

Varlety x Date x Culture interectlon involving the var1ety Herta

rvith tfusþ and Parklard suggests that Herta 1s mo¡e qensitive to

. land curture particularry at the early date of eeeding.

Pl-ots receivlng fe¡tfrlzer slgniffcantþ (p <.ol) outylelded

check plots (taUfe f3). Tkrls trend was observed at both dat,es of
seeding but the nagnltude of the response was greater at the early

seeding date.

:l
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IABI,E It

Anelysls of barley yield data frm L963 tesl at Carnan.

Source of D.F. Mean f . 5í Lft

Variation Square

Bepllcates 3 26U+.ú

Culture I 450.00 0.I? 10.13 3l+.LZ

Error a. 3 2585.56

Dates I 832372.50 13ó .04úú 5 .L9 L3 .7 t+

Dates x Cul-t. I 512.00 .084 5.L9 L3.74

Error b. 6 6L]'€.73
!

Variety 3 36æ8.0/,+ ó0.r8ü 2.86 t+.38

Var, x Þate 3 7925,79 L3.2F 2.86 t+.38

Var. x Cult. 3 72r.25 I.2l 2.86 l+.38

Var. x Cu].t.

x Date 3 2ú5,58 3.1*lrt 2.86 4.38

Error c. 36 599.62

Fertilizer I zgl+o3,Lo 2s,4f 4.o4 ? .Lg

Fert. x Date 1 1óO2O.5O L5.5F 4.04 7 .Lg

Fe¡t. x Var. 3 9l+5,O5 0.92 2.8O 4.22

Fert. x Cutt . I 2.58 O .0025 4.04 'l .L9

Fert. x Date

x Cu1t. I 9l+.57 0.092 l+.Ol+ 7 .L9

Fert. x Date

x var. 3 960.1+2 o.93 2.80 l+.22
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lable 1L, cont.

Source of

Va¡{-ation

D.l'. lilea¡¡

Square

El
L%5ft

Fe¡'t,. x Var.

x 0r¡1t.

Fe¡t. x Cult.

x Date x Var.

Emor d.

Total

869.27

1031.8ó

3 293.85 o.2ß 2.80 l+.22

3

ÅE

L27

0.84 2.80 L.22

û Sigr¡lficant at the

tA Slgnlücant at the

5É level of probability.

15 level of probability.
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ÎABLE ]-3

ïie1d of barl_ey in bushels per acre of fertll,lzed
and check plots at 2 dates of seeding at carman in 1963.

ïield

Treat¡nent Early Late Average

Fertllizer

Check

29.3

22.9

'l 
"O

ó.0

I8.1

f.4.5

Least significant difference for fertilizer treatments (.0J-): 1.gJ

Least significant difference for fertirizer x date (.oi) . 3.?o

Ttre analysis of the 19ó3 ex¡periments aL lriorris is given in
Table 14. significant differences were noted for all of the nain

factors studied as welr as for the interaction culture x Date.

ïields from barLey grown on sunmerfaLrow plots were slgnifi-
cantly (p..05) higher than yields from the same varieties grown on

fallo¡v (taUte t5). Early seeded barley sÍgnificantly (p_.OI) out_

yielded late seeded, barley. The varieti_es Herta and parkÌand sig-
nificantly (P<.ol) out¡rieLded the varieties Trail_L and Husky.

Plots recelving fertiLlzer significantly (p<.OI) outyielded the

check pIots. The significant (p* .O5J CuLture x Date interactlon
indicates that although barrey perforrned in the same manner at the

early and the late seeding date for both curtures, the nagnltude of
the difference bet¡+een earry and late seeding on au¡rucerfarlow was

much larger Èhan that on stubble.
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TABI,b, 14

Analysis of barley yield dsta from l:963 Lest, at Morris.

Source of D.F. Ìlean F. 5ft fS

VarfatÍon Square

, Replicates 3 7500.67
: :.1

.. ::il,ì Culture I Il2ó94.00 l?.rf ro.t3 3l+.Lz

: f,,rrora. 3 6583.30

I Dates I 2ó608ó.00 l*7.U6t 5.9g L3'?L
It

I nate x CuIt. Ì 346h9.3O
i

I Error b. ó 5605.98

:i:l

."i Fert. x Date

6.IBt 5.gg l:3.71+

varÍety 3 l&655,067 L2.23fr 2.86 4'38

Var. x culÈ. 3 ?7}g.3o 2.2I 2'86 4'38

Var. x Date 3 23L3.93 0.66 2.86 l+'38

Var. x Date

x CuIt . 3 40OO'43 I'f5 2'86 t+'38

Error c. 36 3488.36

Fertillzer r 21218.00 7.61rfr h.ot+ 1.Lg

Fert. x Date I LOL52.3O 3.66 4.04 7.L9

Fert. x Var. 3 II49.OO 0'lù4 2'80 l+'22

Fert. x cult . I 56tlr,tto 2.O3 4.04 7 .L9

x CuIt. 1 6301.00 2.27 4'04 7 'Lg

Fert. x Date

x var. 3 889.63 0.320 2'8O 4'22
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lab1e 1{, cont.

Source of

Variation

D. ¡'. liea¡r

Square

L%5frF.

Fert. x Var.

x Ct¡.lt"

Fert. x CuIt,.

x Date x Var.

Error d"

Total

1ó98, g0 o.612 2.80 4o1l

2166.go

2775.80

0.781 2,BO l+.223

æ

L27

t Slgnlficant at

tû Significant at

Lhe 5% l-evel

the If level

of probabiÌlty.

of probability.
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TABLE 15

Effect of var:lous treatments on yield of barley at l"lorris in r9ó3.

Treatment Str¡bble Summerf¡llow Mean Tield

Date

Early h5.3

Late 3e.2

Þlean l+I.7

56.1+

l¡f,..4

lß.9

50"8

39.8

Least slgnificant dj.fference for culture (.05) z 5.j
Least slgniflcant difference for date (.OI): 5.g
Least significant dlfference for culture x date (.05). 7.g

Varietfes

Husþ

Herta

Îl.n{ I I

Parlcland

39.5

l+9.9

44"6

l+7.3

Leest significant difference for varieties (.OI) ? l+.9

FertilÍzer

Fertilized

Check

116.9

43.9

Leest signiftcant difference for fertilizer ("01_): 3.O
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AnexaminatlonoftheCarmanandMorri-sbarleyyle}dsfort,he

yearslgó1,19ó2arrd19ó3indlealea}owresponsetoferti}izer

application. A revlew of the Manitoba fertillzer requirement'

tables (3?) app"ars to satlsfact'orl}y answer this problern' These

tablesst,atethatiftheavailablenitrate(poundsofnitrogenln

the soil) is above the lr2 powrd }evel then the nitrogen rating is

claseifledashighandthereisnoneedtoapp}ynitrogenfertili-

zet lo barley' Similarily the tables state that if available

phosphate(poundsofphosphateinthesoil)isgreatertharrL]ne36

pormd leve], the phosphate rating ls elassified as very high and

barleyrequlresaddltiona}phosphorousinminimumquantitiesofl0

porrnds per acre' A¡1 exaninatlon of Appendices 6 and ?' available

nltratelnporrndsperecreandavailablephosphatelnpoundsper

acrefortheCarmanandl'iorrisexperimental}ocations,wil}show

levelsofnitratewellinexcessofùheminimumrequirenentand

phosphate levels approximately equal to the very high rating" It

nay be concLuded therefore that the small increase in yleld of

barleyfronfertilizeratthe2}ocationsisaregponsetophosphate

fertilizer rat'her than to nitrogen fertilizer'

2. Protein data:

The proteln data from the barley experiments conducted at

Morris ln I9ó2 and I9ó3 and at Carman in 1963 may be for¡nd ln

Appendices 8, 9 and 10' The analysis of' the protein yields of

barleygrohrnatMorrisin}962a¡rd19ó3a¡rdatCarnaninlgó3are

shovm in Tab1es J.6, L7 and 18'

r.a'

6É [!'{lt'f,?{¿è\

LIBRARY
oF tvlRrurrogA
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significant (r <.05) increases in protein were obtalned fron
the appllcatlon of fertilizer at Mor¡{.e in 19ô2 (Table t9) Uut tf¿s
trend was not observed in other years or at the caruan rocatÍon.
Theee results are eimilar to the findlngs of Lowrey et gt. (z5rzo
2?, 28) who noted that in Nebraska the use of ferllr-izer did not
conslstentry fncrease the yleJ-d of protein in the naterlar they
were studyl_ng.

varlety perfornance was sÍnd.r-ar at both rocations (Tabres 2o
and 21). 0n the average Husþ had the hlghest proteln yierd and
Parkland the lowest. iÌuslv significantfy (f <.OI) outyielded
Trelll and parkland at M,cmis in I9ó3 and Herta, ïrai1l and park_

La'd at carnan in 1gó3. At carnan signffrcant lnteractl0ns be-
tween varfeties and 0urture were noted (Tabre 21) whrre ln arl
cases varieties gro¡rn on surnerfarrow hao trtgher protein cont,ent
than varieties grorrn on otubbre. r,he ranking of these varretfee
r'ras not tbe sane. rn particular, there haE been a dtoproportlonate
lncrease ln the protein yferd of parklano grorn on farrow such thet
thls varfety norr outyields 'l'raill in protein content. ,At Ca:man

protein content of barre¡r seeded at thc late date of seedlng was

slgnificantly higher (p <.or) tha' the protein content of barrey
seeded at the earry seedlng date (Tabre 22). whlre, in general,
this uourd appear to substantrate the negative eorreration between
proteln content and yield lt shourd be noted that other fact,ore
must aroo infruence protein content. r'or example, proLein content
fron barrey grown on farlow fierds wao hfgher than protein content
of barrey grorún on sLubbre (Taure 21), however, tn this partfcurar
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fnstance sumerfallou Jrlelds arso exceeded stubble ylercis (Table

L2).

TABI.E 1ó

Anarysis of proteJ-n yleÌds (sinfu) of barley grown at Morrd.s in 1962.

Source of D.F. Mean F. 5ß Jfi

Variatlon Square

Replicates 3 O.l+9

Culture I 0.04 0.08 10.13 3l+.L2

Error a. 3 0.50

Variety 3 0.72 2"32 3.Ió 5 .O9

Var. x Cult. 3 0.34 1.17 3.L6 5.Og

Emor b. 18 0.3I

Fertllizer I I.35 tnô5t L.26 ?,ez

Fert. x Var. 3 o.jz I.óB 3.oI L.?z

Fert. x CuIt. I O.55 1,77 l+.26 7 .82

Fert. x Var.

x Cult. 3 O.2O 0.ó4 3.0I 4.?2

Eror c. & 0.31

Tota1 63

t $igniflcant at l"he 5fi level of probabillty.
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Variation Square

Feplicates 3 0.51
o'.j;': ,,

Culture I I.óo ?.L7 lo.l3 :,t+.Iz 
::::t;:

Error e. 3 o.az i,.,.

Date I O.OO O.OO O.OO O.OO 
,Dat,e x cult. t O.Jg L.7? i.gg L3.7t+ ,

,Error b. 6 O.2Z 
:

? 2. aa r^ --lúVar{.ety 3 3.g2 L2.73ú 2.g6 l+.3g 
.var. x Date 3 o.og 0.26 z.s6 LJg 
l

varo x cult, 3 o,z3 o.T? z.& h.3g ì

Var. x Date f

i
x cult . 3 o.I? o.57 2.g6 4.3g r

I,Error c. þ o Jo ,:.,..:,,

Tota' 6g :..,",,:
-t.. _

ü Signiflca¡rt at the lË 1evel of probabillty.

TåBLE u
Anarysis of protein ylerds (srn2g) of barrey groun at !for¡{.s in 19ó3.

Source of D.F. Dfear¡ F . 5% $
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TABTE 18

AnalysÍs of protein ylelds (sfnfu) of barley groun at Ca¡uran ln l9ó3.

Source of

Variation

l4ean

Square

I) .F.
Lfi5fiF.

Bepllcates

Cultune

Error a.

Ðate

Date x CuLt,

Error b.

Varlety

Var. x Date

Var. x Cult.

Var, x Date

x Cult.

Error c.

Ferti-lÍzer

Fert. x Date

I'ert. x Va¡.

Fert. x Cult.

Fert. x Date

x CuLt.

Fe¡t. x Date

x Var.

3

1

3

I

1

6

3

3

3

l+.57

3L.70

L.62

41.0ó

O.l+7

o.34

7.0Ì

o.72

1.90

0.21

o.32

0.37

0.13

o.53

0.01

0.01

l.2O.?#

1.39

zz.6Lü

2.25

5.gLü

r.3?

0.48

1.9ó

0.0ó

5.gg

5.99

2.86

2.96

2.96

L3.74

L3.71+

4.38

1r.38

4.38

7.Lg

7.L9

4.22

7.r9

Lg.5f t0.13 34.12

3

36

I
I

3

I

0.6 2.86 4.39
ì.::
;:_:::

4.04

4.O4

2.go

l+.04

0.0ó 4.O4 7.Lg

0.13 o.4g 2.go h.22
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Table I8, cont.

. Source of D.F. Mean F. 5í lfi

: Varlation Sqrrare

Fert. x Var.

x cult . 3 O.l8 0.66 2.80 l+-22

l'ert. x Var.

x Date x CuIt. 3 O.O3 0.II 2.80 4'22

Error d. åg O.n

Tota1 L27

). .!.... . .-

t Signifieant at t'he 5ft level of probabllity.

t* Slgnificant at the 1É level of probabillty.

TABTE 19

Protein content (sfn%) of barley

sL 2 f et+.llizer levels at Morr{'s 1n 19ó2.

Fe¡tllizer Treatment ìdean

Fertilized

Check

21.ó1

2r.32
1..:, :::..:'.:'.

Least Eignifisant d,ifferenca (.05) | .2867
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TABTE 20

Proteln content (srnfu) of barrey varleties grown at Morrls Ln 1963,

, Var{.etles
Mean

HuslCy

Herta
:

:. TraiIL

: Parkland

23.1+7

23.2o

22.9L

22.65

Least signlficant.difference (.OI) | J72L

TABTE eI

Tield of proteln (sfnfu) fn barley groun

on stubble ar¡d eu¡¡nerfallow at Car¡aar¡ in I9ó3.

Variety Stubble Sr¡¡nnerfallow Var{.ety

Mean Mean Mea¡r

Husþ 2L.63

Hc¡te 2L.29

Trall1 2l+.Lt+

Parkland 21.6?

Gr¡lture Ìlean 24.19

25.99

25.25

2l+.1+6

25.O2

25.2o

25.30

2J+.77

u.30

?4,30

Least significant dlfference for varieties (.Ol) ¿ ôg5
Least significant dlfference for culture (.05) | .72g
Least slgnlficant dlfference for vard.ety x cr¡lture (.Ol) z ,?69
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TABI"E 22

Protein content (sin%) of barley varletles

at dlfferent d¿tes of seeding at Carnan in I9ó3.

Dates Mean

Early

Late

U.LT

25.21+

Least oigniflcant dlfference (.01): JBz

The infruence of land curture, date of seeding and fertllity
Level on 1000 kernel weight (in grams) and bushel weight (in

pounds) was not statlsticalry anarysed but reference to Appendix rL

and 12 wfrl indicate results eÍmilar to those obtained by workers

in Nebrasha (Z3r 2lrr 25r 26r 27r 2B). These workers reporùed that

in t years of fertilizer tests wlth barrey, busher weight was ln-
creased 1n r year onry from the application of ferbÍrl,?,er. sird-
J-arry in 4 years fertilizer had no affect on busher ueight ar¡d in
the other 5 years had a generatly depressing effect on bushel welght.

an examination of the average wef.ght per mes,sured bushel of barley

at Morrc.s in 19ó2 and l9ó3 indicated a srlght increase from the uso

of fertilLz,er. weight per measured bushel at carman tn l9ó3 wae

decreased slightly rather than increased by the use of fe¡ti.I:lzer.
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The r9ó1 flax tests at caru¡a¡r were set up as varfety-seeding

date-fertilizer experiments on separate ra¡rd cultures because

appropriate test areas uere not avaÍrabre. The ylerd dat¿ for
these tests may be found in Appendices 13 and 14. The analysfs of
the various treatment on stubble la¡rd is pr.eaented in Table 23.

Sigrrtficant differences uere noted for varietles 1f <.05) and dates

of seedÍng 1r*.ot). From the data in Table a4 it nay be noted.

that the,varletles Arrry, Baja and Þrarine signJ-flcantly (p<.05)

outyrelded the var{.ety Redr¿ood. Early seeded flæc slgnificantly
(P<.OI) outyielded Late seeded ff,a>c.

IABI,E 23

Analysis of flax yierd data fron l9ól stuuble land tesü at carman.

B.

Source of

Var{.ation

Mean

Square

D.F. Lfi5fiF

Repllcates

Variety

Date

FertÍ11zer

Var. x lJate

Var. x I'ert.

Fert. x Date

9L7.70

L235.1+2

45L56.25

1225.OO

387.50

72.92

L56,25

3,774

L37.6P

3.?3

1.I8

0.222

o.476

3

)

T

I
3

3

I

2.82

l+.ú

4.06

2,82

2,82

4,ú

l+.25

7.?A

7.2A

l+.25

4.25

7.?)+
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Table 2J, cont"

Sor¡rce of D.F. Mea¡¡ F. 5í Lft

Varlation Square

Var. x Date

x Fert " 3 4i+1.óó I.34 2.82 l+.25

Error LZ 327.99

Total 63

t Sienlflca¡rt at the 5% Ievel of probability.

tt Slgnificant at the 15 level of probability.

TABLE 2I+

Effect of various treatrænts

on yield of flax on stubble land at Carnan ln 19óI.

Tre at¡nent ïteld

Varietles

Bedvood

RaJa

Arny

Marlne

3.9

5.7

5.9

5.h

Least olgniflcant difference (.9!): 1.3

:::a:i.
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Table 2\, cont'"

Treatment ïieId

Dates

Earþ
l

ì Late

?.9

2.4

Least slgnificant dlfference (.0]): 1.8

llre analyeie of the ylelds obtained for the varlous treatments

grown on sulnmerfallow at Carr¡¿r¡ wL}l be found in Table 25. lVo

interactlons, naneþ Varlety x Date (P..01) and Variety x Date x

Fertlllzer (P<.05) were slgnlftcant (Îable Zó). 0n the average

i itedwood ig the highest ylelding varlety and RaJa the ]owest yield-
:

'.I 1ng variety at, the early date of seeding. At the late date of
i

eeedlng the situation 1s reversed and RaJa is the hlghest and Red-

wood the lowest yieldlng varlety. Although the trend ls the sane

:iii on fertilized and check plots larger dtfferences Here obtained from

-ì.,t the fertillzed ptots particr.rlarly at the early date of seeding.

Sl¡¡ilarly RaJa ylelded slgniflcantly (P <.05) less than Arny when

seeded wlth fertilizer at the early date but outyielded this

,i ariety when sown ruith fertilizer at the late seeding date.
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ÏABI_E 25

Analysls of flax yleld data

fron 19ôI sunnerfallow land test at Canman.

Source of IJ.t'. Mean F. 5þ Lft

Va¡{.ation Square

,il RepJ;lcates 3 l+59.76

j,,' Variety 3 52.L4 O.ILB 2,82 4.25
_ i:ì

Date 1 206,02 0.\67 4.0ó 7.21+

Fe¡tllizer I 281+.7? 0.6l+6 4.0ó 7.24
:I var. x Date 3 3893.61+ 8.84ü 2.82 b.25
,, Var. x Fe¡t. 3 144.48 0.328 2.82 b'25

I Date x Fert . t 376 .o5 0.553 4.0ó ? -24

Var. x Lrate

I x Fer.t. 3 L3o2.96 2.96ù 2,82 t+'25
I

I Lrror L2 440.ó0

;tj Total 63
a:-.-

t Signlflcant at the 5þ level of probabillty.

** Signiflcant, at the 1Í level of probability.
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ÎABLE 26

Tle1d in bushels per acre of flax varietles

as inf:.uenced by dates of seedlng and ferttllzer at Carman in 19ó1"

Early Late

Varlety I'ert. Check Mean I'ert,. Check Mean

Redi'rood

Raja

Arny

Piarine

L2"5

6.9

9.5

9.0

11. ó

10.9

9.3

9.5

l_2.0

8.8

9.1+

9.2

6.7

1I.2

9,7

9.6

ó.1

o.'

10.3

8.3

6 "l+

10 .l+

r0.0

g.g

: -:.'

Least significant difference for variety x date (.Ol): 4.1"0

Least slgnificanb difference for var. x date x fert. (.05) z 6.2

the evaluation of effect of cultural practices and fertil"lzer

application on flax yields began at lriorris in 19ó2. The experi-

¡uental design was a split-plot with date of seeding as one of the

sub-pIote. However due to spring precipitatlon (TaUIe 2) only 1

date of seeding was camied out. The yield data from the test are

presented in Appendix 15. The analysis of this data nay be found

in Tab}e 2?. SignifÍcant differences brere observed between cul-

tures and between fertilizers (laUle 2S). HLax seeded on stubble

signiflcantly (P<.0I) outylelded flax seeded on surnmerfa-1]ow.

Fertilized flax plots slgnifican¿ly (P<.01) outyielded non-

fertilized or check plots.
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TABTE 27

Analysls of flax yleld data fron 19ó2 test at l.lorr{.s.

Source of

Variation

Mean

Square

D.F. Lfi516F.

ReplS.catcs

Culture

Error a.

Varlety

Var. x CuLt.

Error bl

Fertilizer

Fert. x Var,

I'e¡t, x Cult.

Fert. x CuIt.

x Var.

Errtr c.

Totel

l+J+58.8L

l+21$7,53

582.55

Lugg,30

LL6g.3L

8].6.36

7l+]-7.53

l+O2,25

235.O8

6l+6.9L

509.O5

r.83

I.t+3

Ltr.57ü

o,79

0.4ó

3

I

3

3

3

l8

1

3

1

72.93ü 10.I3 34.L2

3.L6

3.16

l+.26

3,0r

l+.26

5.O9

5.O9

7.82

l+.72

7.82

3

?!
63

L.Z7 3.01 l+.72

ü Significant at the lÉ level of probablllty.
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TABLE 28

Effect of varioue treatments on yield of f,Lax at Morris Ln 1962.

Treatment Yleld

Culture

Stubble

Sunnerfallow

22.2

Ió.8

ìt-:rt:

Least slgnlficant difference (.OL)z 3.66

Fertl1l-zer

Fertlllzed

Check

20.6

18.4

Least signiflcant dlfference (.OI)¡ 1.ó4

Ín L963 complete tests were conducted at Carman and Morris.

The yield data from thege tests may be found in Appendices 1ó and 
..:1,:,,.:.,

L?. ..:.:..:..::.:.- ;.

, ,,, -r:,,.'

the analysis of variance of the Carr¡an data are preoented ln ' "
TabJe 29. Dlfferences assoclated with the maln effects, land cul-

ture, varletles and fertLlLzer and the interactlon Varlety x Date 
::,::.::,:

were signiflcar¡t (taUte 3O). [].ax seeded on stubble slgniflcantly ¡,,,,r,,.,

(p*.05) outylelded f].ax seeded on sunnerfallor¿. the variety

Redwoods1gnificant1y(Po.o5)outyieIdedthevarietiesRajaand
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Marine. There was no significant yleld difference between ft,edwood

and Arny or beüween Arrgr, RaJa and l{arine. Frax grown on non-

fertllized or check pÌots significantry (p <.e5) outyierded the

ferbil-ized flax ploùs. The variety x Date interaction indlcates

that the varieties have not performed in the sane üranner at both

dates. The varieties F,edwood and Raja were highest ylerding at the

late seeding date whereas Arrqr and ì{arine were the highest yieldlng

varletles at the earry seeding date. fædwood significantry (p<.ol)
outyielcied Arr¡y and l'{arlne when seeded late. Raja slgnificantþ
(P-.05) outyietded Arrv and significantþ (p<.or) outyierded

l4arine at the late seeding date. Therc Ì,¡as no signlfieant differ-
ence between Lhe varieties fredwood ard Raja.

TABI,E 29

Analysis of flax yield data fron 19ó3 test at Carnan.

Source of
t

Variation

D.F. l"leen

Square

F. 51É t%

heplicate

Culture

Error a.

Date

Date x Cult.

Error b.

Variety

róLl.49

5578.22

t+94.39

43L.42

765.1+9

1óó9.u

L883.1+5

3

I

3

I

1

6

3

}}.2# r0.13 34.L2

o.26

0.4ó

5.99

5.99

L3.75

L3.75

3.2f 2.86 L.3g
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Table 29r cont.

,'ì

Source of D.F. Mean F. jí tfi
Variation Square

var. x rlate 3 27g7.r5 4.g4ûù 2.g6 L.i¡g
var. x cult. 3 6l*9.gg r.r3 2.g6 h}g
Var. x late

x Cult. 3 Lr6O.g2 2.?I 2.g6 4Jg
Emor c. 36 575.6?

Fertil_lzer 1 26Lg.oz 4.lgt 4.04 7.Lg
Fert. x Date 1 7 . j7 O.Ol2 .4.04 

7.Lg
Fert. x var. 3 3o.3? o.o4g 2.go l+.22

Fert. x CuIt. 1 LL2L.5S 2.27 I+.OL T.Lg
Irert. x Cutt.

x Date t 736.Lg 1.Ig 4.Oh T.Lg
Fe¡t. x Date

x Var. 3 ilLJ:2.37 L.?7 Z.gO h.zz
Fert. x Var.

x cult. 3 313.54 0.5o z.go t+.zz

Felt. x Var.

x cult. x Ilate j gg6.6i L.jg 2.go l+.22

Er¡or d. € 6à6.gj

lotal L2?

ì.::r:-:. .'

t SignlflcanL at i.,he 5% level of probablJ.ity.

** SlgnlfÍcant at the 1Í leveL of probability.
l : :.: :..r..ft.: .,:..r,.._-i
l '.: ' :r :
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TABLE 30

Effect of various treatments on yield of flax at Carma¡ in 19ó3'

Date

lreatnent Ear)-y Late Hean

Culture

Stubble

Sr¡mnerfallow

L2"6

11.2

Least slgniflcant dtfference (.QJ): I"29

Variefy

Redrood

RaJa

Arny

If,arlne

11.8

r0.3

f'2"l+

l.'2.4

l.l+"2

12.0

IL.5

10"?

13.0

11.r

IT.9

IL.5

Least significant difference for variety ('05) z I'3

Least slgniflca't dlfferenee for varlety x date (.05)z 2.5

Leaet significant dlfference for variety x date (.01)i 3.1+

Fertillzer

Fertllized

Check

11.4

l-'2"l+
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Table 3p, cont.

Least slgrdficant dlfference (.05) ¿ .92

The analyefs of variance of the t9ó3 Þror¡'is yierd data are
presented in labre 31. Differences associated with curture, fertl-
lizer and the interaction of culture x FerbiLfzer rârere observed
(taure 3z). Frax eeeded on stubbre slgnificantry (p<.05) out-
ylerded flax seeded on su¡¡merfallotr. prots recelvlng fertilizer
slgniflcantly (P< .05) outyrelded non-fe¡t1Þzed or check plots.
A slgnificant (p<.05) Fertrlizer x curture lnteractlon wae observ-
ed hrlth non-fertÍlized flax sot¡n on stubbÌe outyierding fertili.zed
flax sown on stubble whereag on ou¡merfarlow a reverse reratlonsh1p
occurred.

Tab1e 3I
Anarysis of fra¡c r¿ierd data from r9ó3 test at Morris

Source of

Varlatlon

D.¡'. Þlear¡

Square

r'. 5ft tft

Repllcate

CuLture

Error a.

Date

Date r Cult.

Error b.

Varlety

3663,93

L5225.V|

r23.O8

LO22l+.t+7

L256L.20

2790.43

90.1¿

3

1

3

I

I
6

3

123.?dt 10.13 3l+.L2

3.66

l+.50

5.99

5.99

L3.75

L3.75

o.r4ó 2,86 4.38
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Table JI, cont.

Source of D.F. Mean F. 5% lfi

Va¡{.atlon Square

Var. x Date 3 72J.32 I.l? 2.86 4'38

var. x cuÌt. 3 1026.'fr r.óó 2.86 4'38

Ver. x Date

x cult . 3 776.01+ I.26 2.86 l+'38

Eror c. 36 ó18.00

Fertfllzer t 37tf-,O7 t*.5ú 4.Ol+ 7 'Lg

Fert. x Date 1 t8.OB O.O22 l+'Ol+ 7'L9

Fert. x Var. 3 112.4ó O.L35 2'80 l+'22

Fert. x cult. I 5L5L.23 6.2ê 4.04 ? 'L9

Fert. x Date

x c\rlt. I 2211.00 2.66 4.04 7 'L9

Ferb. x Date

x Var. 3 588.?0 0.71 2'80 l+'22

F'ert. x Cult.

x v8r. 3 h26.57 0.513 2.80 4.22

Fert. x Var.

x Cu1t. x Date 3 73.02 0.088 2.80 l+'22

Error d. æ. 830.55

Total L27

t Slgr¡lflcant at the 5í level of probablüty.

ùt Sfgr¡tflcant, at the IÉ level of probabllity.
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ÎABLE 32

Effect of varl-ous treatments on yield of ff_ax at l,lorrls in r9ó3.

Treat¡nent Fertllized Check Mean

Stubble L2,3

Sunmerfa-llow 1L.4

L2.5

9.0

]2.4

l-O.2

Ì,lean IL.8 10.?

Least eignificant difference for culture (.Ot): I.Ig
Least significant difference for fertiLizer ("05)¡ 1.0ó

Least significant difference for culture x date interactfon (.05)¡

.67

rl
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SUMMARY

Carnan:

Barley- 2 yeat surmary.

From the sunnary presented in Tab1e n fL nay be noted that
the test,s were not consistent from year to year. ylerds were

significantþ influenced by Date of seeding, varreties and the
interaction varieties x Date in 2 of the tests. signiflcant
ciifferences aLtribuùable to fertrl1zer apprlcatlon and the inter-
actlons Fertllizer x Date anci varlety x Date x culture uere

detected 1n I year onÌy. These resulte suggest that at thr.s

rocatlon barley shourd be geeded early and that some varleties are
more sensitive to date of seeding than others.

Flax- 2 year suruDå,ry.

It uay be seen fron the sunmarJr presented in Table 33 that the
ana]¡rsiss of the tests are not s1n1r.ar. sJ-gnlficant differences
betueen varieties were noLed in both tests but variety perforuance

nas not sinllar. Differences attrlbutable to date of seedlng were

detected ln only I test suggestÍng that at this location date of
seeding has less infruence on flax than on barley. var{.ety x Date

lnteractions were slgnificant in 2 tests enphasi.zlng that the
nagnltude and directi-on of differences between vanleties varc.ed

with date of seedlng. varc.ations due to r,and culture, Fe¡tilrzer
and varietfes x Date x Fertillzer lrere sfgnlficant in 1 test on\y

'rl
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ar¡d therefore no <ieflnlte conclugions nåy be draun from then'

l4rorrls:

l', BarleY- 2 Year sumnar¡r'

sÍgntflcant dlfferences aseoclated with Land cr¡Iture, Fert'1li-
I

zer ard Varietles (Table 33) were obtained ln both years of testing

:'j .t Morris. Tlelds of barley uere also slgnlflcantly affected by

, date of seedlng ln the 19ó3 test, the onþ year ln which reBponse

; to ttrls factor was measured. These results polnt out th¿t htgher

ì yrelds are obtalned fro¡u the early seedlng date, sr¡nnerfallou plots

i and plots receiving fert'ilizer'
:

Flax- 2 year suûnêry.

Stubble plots consistentþ and slgrrifJ-cantly outy:ielded

sr¡mnerfallow plots at Morrls. SinLlarly fertlllzed plots slgnlfÍ-

cantly outyieloed check plots. Tl¡.ls would seem to suggest that

under good. nanagenent high yields of flax nay be obtalned on

¡ti stubbte. The addltlon of fertllizer t¡ould appear to be beneflclal

lnsupplyin¡lnut,rlentsatanearlyandcrltlcalstageofplant

development regardless of r¡hether the crop is grown on gtubble or

falIow.

Ca¡uan and Morr{.s ¡

Barley- 2 Year ounnary.

It ls apparent (taute 33) t,hat, the resu}ts from t,hese tests

are not consistent from year to year or from locetion to locaùlon'

Earlyseededbarleysigrrlficantþoutyieldedlateseeded
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barley in 3 of I tests. In 3 out of 4 teete an applicatfon of fer-
tilizer also increased yield. Stgnificant variety differences l¡ere

detected ln 4 out of 5 tests but the ranklng of the varieties yas

not the sane in all. tests. These data suggest that barley responds

in a positive way to early seeding and to applicatÍon of fertillzer
and that some varleties are more sensitive to change than others.

the absence of consistent Land culture interactions, in par-

tlcular Lar¡d culture x variety, is especialJ.y worthy of note. Thls

r¡€ans that although yrcrd of barrey ts inff,uenced in varying

degrees and directfons by date of seeding, use of fertilLzer,
varleties a¡rd Ia¡rd cuJ.ture, for predictive purposes, assurning na-

terlals and condltione similar to those used in this test, it rnakee

no dlfference whether the varietles are groun on stubbl-e or fallow.

Flax- 2 year su¡tunary.

slgniflcant differences associated with each of Land culture

and Fertilizer were obtained in 3 of 5 tests (taUte 33). Signlfl-

cant varlety and varlety x Date dlfferences were noted in 2 of 5

teste. T?re behavlor of varieties &nd the responee to fertilizers
varied ¡dth Locatlon and year. In all tests where differences due

to land culture were eignificant ffax on etubble outyielded flax on

eußnerfalJorr. The absence of significant variety x La¡rd Culture

differences uouLd seem to indicate that for predictive purposes

varlety tests may be conducted on either stubble or fallow.

i:,:
j:ì'
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TABLIr 33

signiflcant yield treatments ln the analysls of

at Carmar¡ and Morrls 1n 1961 t 1962 and 19ó3"

Morrls Car¡nan
Locatlon

Crop Sor¡rce of

Varlatlon

L962 t963 t963

Fa.3 CombinedConbinedl

19é1

st.2

BarIeY

flLax

Date

Culture

Fertilizer

Varlety

Cult" x Date

Var. x Date

Fert. x Date

Var.xCult.xDate

Date

Culture

Fertilizer

VarietY

C9a. x Fert.

Var. x Date

VarnxDatexFert.

S

s

s

S

s

s

S

s

s

S

S

S

(]

s

s

S

Þ

s

ss
SS

S

Ss

S

S" SignificantlY d'ifferent ln

1. Complete tests on stubble

2. Stubb1e.

3. Sr¡merfallow.

yteld (,05 leveI).

and sutrunerfallow.



-66-

Cd'JCLUSIONS

The follow'ing concl,usions have been deternined from the barley

and flax experiments cond,ucted at lrorris in Ì962 a¡rd r9ó3 and at
Carma¡r in 196L and 19ó3.

A. Barley:

ïield Data-

l-. The date of seeding contributes significantry to

higher barLey ¡rieÌd. Early seeding of barley is essentiaJ- to

obtain maximum returrrs.

2. Land cul-ture j-nfluences bartey yield. Sr¡r¡rnerfallow

yierds of barley are signlficanu.y higher than yields obtained on

sùubble culture.

3. The application of fertlllzer has a beneficial effect
on barley yierd. The lncrease in yleld urirJ_ depend. on the avair-

able nitrate and phosphate in the soil and therefore a soil
analysls for these nutrients is necessary prior to determining

the rate and kind of fertilizer that should be applied at seeding

tÍme. The response of barley to fertilizer in these tests was

rel-atively low because of a high availabre nitrate and phosphate

content at both locations.

À. Barrey varieties react differently in yield from'year

to year at locati.ons within a crop testing zone, consequently, lt
is necessary to carry out a variety testing prograrn for more than I
year and preferably at more tha¡¡ 1 rocation w-ithin a zone before
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sati6factory data nay be obtalned on the performance of a variety.

5. Barley ¡rield tests nay be caried out on either

surunerfallon or stubbl-e culture since an interaction of Variety x

Culture was not obtained aL either locatfon in ariy test, year.

Protein data-

1o Tt¡e fertllizer rates used 1n the e:çerinents did not

appreciably increase protein content in barley.

2. Proteln content was not consister¡t1y influenced by

date of seeding, land culture or variety soì*l.

l

i B. Flax:
I

i J" In this experirnent, the dates of seeding used did not

i .ppreclably influence f'Lax yields at either location.

, 2. The yleld of flax is lnfluenced by seed bed prepare-

tlon, weed control a¡d the choice of variety, l'Jhere nanagement

I practices are satisfactory equivalent or hlgher yields may be

obtained on stubble as compared to sunmerfallow culture.

",t 3. The appllcabion of fertilizer significantly increased
':'
t__

,, t1ax yields at Y¡orris in 19ó2 and f98" However, the magnitude of

the increase was not sufficiently large to warrant fertillzer

' .pplicatiorr,

|.) 4. Slnce Variety x CuLture interactions were not
'í

obtained In these experiments, it may be concluded that for

i purposes of variety reconunendations, testing may be camied out on

either stubble or sunmerfallow.

:

:
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APPENDIX I
yields ln grans
of barley groun

and mean Ylelds
ãn stuuufä at Ca¡uan ln t9ó1'

Variety

Herta

Tra1ll

' check gLr - i¡o 3:6a 32o 33'1
tate !'ert. 3Iô 22O 39O 2ßO 35 '5

Check æS 29O 2æ 255 38'0

, Ear\y Fert.' Chcck
Lete Fert.

Check

Early Fe¡t.
Check

Late Fert.
Check

Fert.
Date T rnent

PIot vlelds in eranÊ
Rcpllcate

r23
Mee¡¡
Tlald

t+ Bus./A.

35.L
33.O
32.3
33.5

355 I4O I?o t+85 35 '7,ú 405 3zo 395 lù.8
zAo r9o 255 22o ?!,bfró ií¡ 310 2., 27 '6

Parkland EarlY Fert.
Check

L¿te Fert.
Check

r8o 335 365 2ßo

3o5 95 310 380
310 zrj 3L5 225

¡oo 2t+5 29o 27o

190 255 255 295 39.3
ie¡ zo5 ato 210 29.t*
zeí 65 L95 r9o 22'3
zei 21o L75 2o5 26.5
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APPEI,IDIK 2

Plot yields in grans and mean ylelds Ln bushelg
per acre of barley groun on 8ur¡Ererfarlow at carnan ln 1gór.

PIot vields ln erans l,fean
ttepllcate Ïle1dVar{.ety Date Trment I Z 3 h Bus.,/A.

th¡slcy Early ' fe*.
Check Zgj L7o 5r0 3?O bg.eLate Fert . 3I5 t+25 35O t+3O 4ó.1Check 235 4t0 3?5 3L5 LA.5

i Herta Earl.y Fe¡t. 33O 3gO t+L5 U5 l+I.g
Check t+30 335 t+I5 3LO 4ó.Ir Late Fert. l+3O 3J-j j|O jS5 h5.jcheck 3,go 36o lio ltS t S.o

I

Traill lbrly I'ert. 3ej lùO 3BO Z?O t+3.8Check 400 37O 400 4OO t+7.6Late I'ert. 52A 470 410 3t+O 52.7Check 440 375 L65 355 Lg.5

i Parkland Earty Fe¡t. LZ5 325 350 245 4O.BCheck 3L5 l+10 3hO 36j tû.jLate Fert. 395 335 335 3¡O5 l+1.5Check t+55 39O 36j 360 t+?,6

j..:

i--:- .-

I
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PIot yle1ds
1n bushels per acre of

APP&NDIX 3

1n grams and mean ylelds
barley grown at MorÉs ln L962.

,_
Fert.

Culture Ttment I

Plot vlelds ln erans
Repllcate
234

25O 32J 389tßt 35L z8z6fi tûj 561392 4r4 397

Hean
ïleld
Bus./4.

check 3+9 337 z3T ezo 3L:iSu¡¡ner- Fert. 6l,O t+gh LtrL j6g i;:ifa1low Check l+gS 5?S Ul 44ô 5g.t

Variety

Herts

Traitt

Parkland

Stubblc Fert. h7O 3 jg 357 ZB2 tú.LCheck 27L 2gO Zt+O pO6 30,6Snmrer- Fert. 5.St+ 6Ih 3Io |75 6e.ffeIlow Check 6TA 3Zg gtL LgS 55.g

Stubble Fe¡t. h55 3gO 3L5 r23 5I.Ocheck 234 47L 406 gú us.3Suns¡er- Fert. g?Z L23 ¡gg 5?3 6S:ifallow Check 6t+t+ 653 j6â ii2 21.8
Stubble Fe¡t. l+I3

Check 35OSunner- Fert. 6j7
fa1low Check 7?O

l+I.ó
l+3.7
70,2
59.g
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APPENDI¡( 4

Plot yÍelds in graff¡ and mean ylelds
in bushels per acre of barley groun at Carnan ln l9ó3.

Plot ylelds in ers¡ûs

Vard.ety Cr¡lt. Date
Replicate

123
Fe¡-b.
T rment

Mean
ïleld
Bus../4.

lhrslry Fert.
Check
Fert.
Check
Fert.
Check
I'erL.
Check

Fert.
Check
Fe¡t.
Gheck
Fert.
Check
Fert.
Check

Fert.
Check
t'ert.
Check
Ferb.
Check
Fert.
Check

Felt.
Check
Fe¡t.
Check
I'erü.
Check
Fert.
Check

2t&
L76
30
20

Ió1
r49

38
2g

283
306
54
36

342
3L6
30
7L

205
252

l+3
22

2tß
r70
óI
36

260
L83

23
27

222
180

62
56

24.3
18.3

l+.1+

4.1
22.7
18.9
3.9
4.0

33.9
8.4
10.7

9.6
42.1
32.O
8.'l
9.2

2ß.2
25.3
?.6
5.O

28.3
23.4
7,r
5,8

28.3
L?,2

5.8
5.1

26.h
18.?
7.9
5.5

St.Å Early

Late

Fa.2 Early

Late

Herta St. Early

Late

t'a. Early

L¿te

Trafll St. Early

Late

Fa. Early

I¿te

Parkland St. l¿rly

Late

Fa. Early

Late

222 L95 l.t+3
L24 L37 L66
5L 27 36óo 2L 351ó8 220 Igg

L53 2J5 106
t+7 22 22
659Pß

329 262 246
24O 20I 224
97 93 r08

14ó ôo 76
35o 362 335
109 308 322
L33 56 67
89 60 S5

270 259 L96
L67 22h rgl
112 36 59ó8 35 40
210 273 zot+
190 21r 2O2
69 5s 48
56 5t+ 45

2t+7 21+g I78
Ll+3 Lt+5 96
90 47 33
95 25 23

222 28L Lb5
115 150 171
Lrz h2 t+5

5t+ 39 32

I. Stubble
2. Summerfallow
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aPPEltDtK 5

yields in grams and mean ylelds
acre of barley gronn at Monls in I9ó3.

Plot vlelds Ln ere.ng ì4ean

Varlety C\¡1t.
Fe¡t.

Dat,e T rment
Repücate

t23
ïleld

l+ Bus./A.

st.

Fa.

Traill St,

Parkland St,

Fa.

st.

Fa.2

EarIy

Late

EarIy

Late

EarIy

Late

Ear1y

Late

Early

Late

Early

Late

Early

Late

Early

Late

Fert.
Check
I'e¡t.
Check
Fe¡t.
Check
Felt.
Check

Iert.
Check
Fert.
Check
I'e¡t.
Check
Ielt.
Check

Fert.
Check
Fert.
Check
Fert,.
Check
Fert.
0heck

Fert,
Check
!'ert.
Check
Fert.
Check
Fert.
Check

39.L
42.7
33.9
29.3
57.2
4ó.8
33.9
33.4

49.O
l+2.3
43.9
l+2.3
6o.h
62.L
46.5
46.5

l+4.9
h5.o
34.L
36.5
59.L
5L.6
43.L
l+3.4

52.O
l+7.L
l+3.I
42.6
60.3
lÉ.r
l+3.9
hr.5

372
333
295
2l+5

533
463
250
305

37o
365
230
323
573
l+53

427
373

38r
308
30l+
266
461
501
400
386

332
233
?AT

383
292
25t
2l+?

318 339
338 408
287 300230 250
4t+7 525
35O ht+o
350 269
269 283

370 46L
340 340
4I0 333289 3L2
562 480
650 4I1
37L 389
353 372

3t+5 41I 3b6
393 290 493
33r 28h 205
356 332 25L
t+92 48o 518
310 507 3e6
28O 369 372
359 260 393

l+2O l+1L l+38 3e6
49o 310 385 37L298 360 t+29 337
345 382 355 325
553 t+50 404 582
47L ¿ù4 366 336
t+2t+ 390 365 27O
355 329 360 327

l+L6

350
l+77
l+72

576
535
3l+?
t+38

I'a.

L.
2.

Stubble
Sunnerfa].low
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APPEI,¡DIX, I

Percent protein ln barloY
grown under varylng nanagcment treatnents at Morl'l.s ln 19ó2.

Ileld of Protein in Percent
Repllcate

l23l+Mean
Fert, .

Var{.ety Culture Trnent

tius¡ry

Herta

TraiIl

Parkland

Stubble

Srrmer-
faLLow

Stubble

Su¡mer-
fallow

Stubble

Sr¡nmer-
faLlow

Stubble

Summer-
fnl'l q¡¡

Fert.
Check
!'e¡t.
Check

Fe¡t.
Check
Fe¡t.
Check

Fert.
Check
Fert.
Check

Fert.
Check
Fe¡t.
Check

13.0
12.8
14.l
12.1

L3.
L3.9
L3.7
13.8

14.6 rÀ.ó
13.0 13.5
13.ó r4.0
12.7 12.r

13.1 13.0
L2.2 L2.7
13.0 14.0
r2.8 rl.6
L3.3 L2.5
13.Ì L3.3
L3.7 l4.l
13.? L3.3

13.g
Ll+.2
L2.6
L3.3

12.0
L3.7
Lh.3
L3.4

13.l
13.0
L3.7
13.I

13.6 Il+.1 Ll+.2
)A.5 L3,2 13.5
Ll+,1 L3.6 14.0
L2.9 L3.2 L2,7

rÀ.1 L2.9 L3.3
13.6 L2,7 12.8
L2.9 r2.8 L3.2
13.6 L3.9 l3,o

Ll+.z I3.7 L3.b
l4.o L3,6 L3.5
L3,4 14.0 13.8
13.ó I3.L L3.5
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APPE¡{DIK 9

sro,.,n 'nder *or"l"ff;l:"iïl"tllirH:"L r""r"r, ln reó3.

ïie1d.,.oJ- frotefn fn percent
Replicate

l23hlþanVar{.ety Cult.
Fe¡t.

Date T Inenü

ltuslry sü.

Fa.2

Herta St.

Fa.

Trafll St.

Parkland St.

Fa.

17.I 15.8 L6.?
15.4 L5.2 L6.7
17.0 ró.1 17,2
17.0 ló.9 ló.ólg.o 17.0 r?.3
19.0 17.1 ló.9
18.7 Lg.3 rg.?
L7.6 lg.g lg.4

L6.2 L6.6 L6.t+
15.4 1ó.ó r4.5
L7.2 18.2 I?.1Ió.9 16.ó l-7.7
L6.7 L5.2 ró.óró.9 13.4 r? .5
L8.3 ró.ó rg.2
18.4 ]-7.g rg.g

L5.3 j-5.5 L4.3
14.g u.5 L4.ó
1o.7 Il+.7 l?.8
Ió.1+ L7.4 ló.1
L7,7 17.0 ló.9
L?.3 Ió.8 Ió.óÌ8.9 L7.7 Lg.5
18.4 I8.¿' l8.l

L?.5 1ó.5
18.4 L6.7
19.4 L7.g
L9.2 19.4
J..9.4 19.4
18.' Lg.z
Lg.7 19.g
I9.7 2O.l+

L7.6 ló.9
L8.3 l.6.l+
L9.9 l.7.5
L7.6 u.0r8.5 17 ,7
17.1, L7.6
19.8 rg.1
18.7 18.4

Ió.4 Tó.4
L6.7 15.g
L7.7 L7.5
L7,9 r?.2
L6.2 L6.2
L6.6 1ó.r
18.5 l8.l
18.L 19.3

L6.7 L5 ,t+
L6.2 15.0
19.1 17.0
I8.r L6.2
17.3 L7.2
17.0 ró.9
l-9.2 19.ó
19.3 19.5

F&.

Early

Late

Eerly

Late

Early

Late

EarLy

Late

EarIy

Late

Early

I¿te

Early

Laùe

EarJ.y

Late

Fe¡t.
Check
Fc¡t.
Check
Fert.
Check
Fert.
Check

Fert.
Check
Fe¡t.
Check
Fert.
Check
Ie¡t.
Check

Fert.
Check
Fert.
Check
Fert,.
Check
Fert.
Check

Fert.
Check
Fert.
Check
Fert.
Check
Fert.
Chcck

17.0
J.?.0
r8.0
18.9
18.3
17.8
20.5
20.o

15.9
L5.g
ló.ó
L7.6
18.4
18.0
Lg.5
2r.6

L5.7
]-5.5
u.1
r8.l
L7.5
r8.4
20.0
20.2

i.".r,¡.,::.. .1r,

l_.
2.

Stubble
Sr¡mnerfallow

..t
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APTD¡IDII, IO

Percent proteln ln barleY
groun under varying n¡anagement treatnents ât Morr{.s in l9ó3.

t= tl

Fert.
Variety CuIt . Date l rrent

TLeld of Proteln ln Percent
Repllcate

I23btúaan

Husþ

Fa.2

Herta St.

Fa.

Traill 5t.

Parkland St.

Fa.

Fert.
Check
I'ert.
Check
!'ert.
Check
Fert.
Check

Ear1y Fert.
Check

tate Fert.
Check

Early Fert.
Check

Late Fert.
Check

EarJ.y t'elt.
Check

tate Fert.
Check

Earty Fert.
Check

Late Fert.
Check

Early Fe¡t.
Check

Late I'ert.
Check

Early Fert.
Check

Late l'ert,
Check

16.5 16.0
1ó.r ró.ó
18.r 14.ó
r5.9 L5.3
1ó.0 L5.h
14.ó Lh.1
L5.L 15 .2
L5.9 L5.6

L5.7 L5.5
16.0 14.9
1ó.4 15.l+
1l+.8 L5.3
14.8 Ll+.g
15.0 14.9
15.l L5 ,6
14.ó r5.8

16.0 14.ó
15.1 Ll+.?
15.0 14.8
Il+.1+ 14.0
L5 .3 U.7
)J+.9 Ll+,7
14.8 L1+.7
15.0 U.5

ró.9 Lh.3 L5.9
L5.6 r5.h 15.9
15.g 15.o L5.9
L5 .g L5.2 L5.6
L5.7 !5,2 l-5.6
!l+.2 I5.O 14.ó
L5.5 r5.o 15.3
L5.3 ]-5.2 J.5.5

Ll+.5 Io.I L5.b
r5.o L5.7 15.4
Ll+.'l 15 .8 15.o
L5.? L3.3 14.8
L5.2 15.À 15.r
LA,z 15.0 14.8
Ll+.7 L5 .3 L5.2
r5.o L5.2 15.I

L5.4 L5.2 L5.3
14.0 L5.6 14.8
14.? 15.0 I4.9
14.9 14.4 14.4
Ll+.7 I5.1 Lh,9
Llr.6 L4.? L4.7
l-5.7 I5.0 15.0
Ll+.5 L5.3 14.8

Early

tate

EarIy

Late

Ió.1+
14.r
ró.4
15.g
L5.9
15.6
l6.5
l5,6

L5.l+
L6,5
L6.2
L6.5
Tó.0
15.r
f.l+,5

L5.5
16.1
L5.7
l^5.7
L5.O
l5.g
16.I

L5 .4 L-
L6.2 L5.3 .,,

L5.9 L6.2 ':
1ó.r L5.9

iró.3 ró,r , :

I5.2 l5.l+ 
',-'L6.3 L5.9

15.t+ L5.6

Fa.

2. Sudnerfallou
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APPENDIX, 13

PIot yields in grar¡s¡ ar¡d mean ylelds
per acre of flax grorn on stubbl_e at Ca¡uan in I9óI.

Variety Date

Redwood

Plot vields ln sra¡ns
Fieplicate
23

Fert,.
T rment

Fert.
Check
Fert.
Check

l{ean
ïle1d
Bus./Â.

Early

Late

5.2
8.r
r.2
1.O

7.4
9.0
3.t
3.2

9,7
10.0
1.9
2.9

9.1
7.3
2.3
3.9

45
65
l0
10

50
90
10
10

75
50
40
20

45
r05

20
50

70
I05
3o
25

ó0
9o
40
20

ó0
80
L5
20

l+

E
e5
L5

5

70
r00
L5
20

7o
10
r5

Raja

Arny

Marine

Ear1y I'ert,.
Check

Late Fert.
Check

Early Fert.
Check

Late Fert.
Check

Early Fe¡t.
Check

Late I'ert.
Check

80
105

25
65

150
e5
20
25

80
r15

20
L5

105
55
30
40

90 458o 4o255
65 15

1--.
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APPENDII 14

Plot ylelds in grans anci æan yields
per acre of flax grovrn on sunuÞrfallow at

in bushels
Caman in 19óI.

Varlety Date

Plot vields in Êra¡na
ReplÍcate

r23
Fert.
T rment

Èlean
ïleId
Bus.,/4.

Iùeduood

RaJa

Arny

l{arine

I;arly Fert.
Check

LaLe t'ert.
Check

Early f'ert.
Check

Late Fert.
Check

Early [.e¡t.
Check

tate Fert
Check

Early !'ert.
Check

Late Fert.
Check

90
r30

80
75

70
r00

95
r00

ú5
150

55
o,

óo
r05
120
100

100
85
95
80

r05
L35

85
r05

u5
85
55
55

@
L35
lI0

85

95
115
110
110

80
80
ó0

r05

L2.5
11.ó
ó.9
7.O

ó.9
10.9
L2.2
9,7

9.5
9.1+
9.7

r0.3

9.0
g.ó
9.5

r0.g

110
80
70
75

?o
80

l-l+5
90

90
75
70
95

u5
r00
115
100

80
85

100
110

h5
55

105
110
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APPENDIK 15

Plot yleJ-ds ín gra¡ns and mean ylelds
in bushels per acre of flax gronn at l{omls in Lg6Z.

!

Ferr. W ff:i.Variety Culture Trment I 2 3 t+ Bus./A.

hedwood Stubble Fe¡t. I?O: check L56 Ió0 I?0 L35 Ió.Iil s,.rr "r- r'ert. zit. pJz 2li3 237 z3.g: fallo¡r Check L57 za6 L56 190 IB.9
:

'I,i RaJa Stubble Fe¡t. ZOe 2Ig 1?g I3Z I9.I
Check L3j LTh 180 Lz6 1ó.0I Sumer- Fert. ZLh Zj6 ZOT 226 2h.2

l: faltori Check I94 ZTB 23? 232 2l+.4
]

I ¿*y Stubble Fert. lr75 ZJ? I?3 Li,2 Ig.ó
i Check ItB 2Og 144 tO? 15.0i SurmerÈ Fert. I9l Z3g 200 L79 ZL.O
, fallow Check L76 Z6t+ I4S LS7 zO.L
I

I ì¿arine Stubble I'e¡t. L53 1óO Ll+g lóI lô.2
lr Check 1I5 L47 L5g LL7 t)+.?
i ' Su,mner- Fe¡t. ZLj 2OI ZTZ ZO5 ZJ.z
, faIlow Check 2OO LgL 2ZO ZZ3 ZL.?
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APPENDIK 1ó

P)-ot yields in gra.ns and
1n bushels per acre of flax gnoun

nean ¡rÍelds
at Ca¡man in 19ó3.

Varlety Cult.
Fert.

Date Ttment

Plot ylelds in srans
Replicate

1234
Mearr
ïleld
Bus./4.

Redwood St.r

Fa.2

Raja St.

Fa.

Arny st.

I
Marine St.

Fa.

Early I'ert.
Check

Late Fert.
Check

¡larLy Fert.
Check

Late Fert.
Check

F,arl"y Fert.
Check

Late Fert.
Check

Early Fe¡t.
Check

tate Fert.
Check

Early Fert.
Check

Late Fert.
Check

Early Fert.
Check

Late Fert.
Chcck

Early l'ert.
Check

Late Fert.
Check

Early Fert.
Check

Iste Fert.
Gheek

gl L2.3
L52 L2.9
1ó8 L5.6
184 L5.b
L2]- 1l_.5
95 rO.7
87 rL.ó

L36 r4.I

81 10.r
88 I0.3

róó L4.7
L43 L3.9óo ro.7
96 10.2
3t 6.7

114 L2.9

l+9 13.I
I1I r3.8
15I 11.4
107 1r.9
60 g.g

L27 L2.?
70 IL.I

].08 rt.?

48 11.8
1l8 13.1
ro9 10.9e7 r0.ó
53 10.9

113 r3.8
158 1r.0
ur I0.5

Fa.

L22
108
L26
r39
1L2
88

r07
L27

IL9
110
L52
L37

98
82
l+5

101

L62
]-l+3
85

r27
6?

121
L23
119

L33
L36

78
104
L57
Læ

80
112

L33
1r3
I?T
135
r0ó

93
138
Ltß

101
8ó

JA5
l,26
LIQ
100

63
r52

IóO
r28

95
u4
L33
1Il
rr4
uó

L35
103
II0

98
91

131
75
74

L3?
L23
L36
L36
104
L35
Itó
131

s7
rt2
105
r30
It3
1r5
rt8
L28

135
148
107
108
L?2
Lzg
ug
10ó

L3?
148
l.,22
Læ
118
1ó8
109
roó

l-. Stubble
2. Sumærfa]low
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APPESIDIK I7

Plot ylelds ln grams and mean Éeldsin bushels per acre of fl-ax grown at !{or¡{_s in I9ó3.

Variety Cult. Date

Redwood st.

PIot vields in erans
Fcplicate

1234
Fert.
T rment

l,fear¡
ïle]-d
Bus./A

haja st.

Fa.

Arny st.

Fa.

l.larine st.

Fa.

Fert.
Check
Fert.
Check
Fe¡t.
Check
Fert.
Check

Ear1y Fert.
Check

Late Fe¡"t,.
Check

Early Fe¡t.
Check

Late l'ert.
Check

Early Fert.
Check

I¿te Fert.
Check

Early Fe¡t.
Check

Late Fert.
Check

Early }.e¡t.
Check

Late Fert.
Check

Ear\y Fert.
Check

Late Fert.
Check

ó1
r04
121
L57

70
J.55
83

188
L78
u5
82

L26
Lzg
4r

a35

58
Ll+5
114
r20
uo

67
r05

90

10ó L54 r40
158 16ó LOz
108 IO7 121
99 102 115r03 r7r 9050 rL4 50

136 L23 r2O
l.r8 92 99

L67 1?8 5S
L5t+ r5O Ug
9o 70 10r
92 107 83
65 L65 L29

112 r.31 83
L65 12r 9394 rr3 119

L45 1ó8 L25
r82 150 L74
r}4 I20 Lt+?
L32 54 It+3
104 L26 L26
98 ro2 69

ltó Ll+2 1131r3 rro 99

Ll+5
Ióó
L26
131

78
8I
90
88

u"3
w.3
IL.9
rt.8
L2.2
9.0

10.2
10.3

lU L3.3
L22 Ll+.2
79 1r.4

L36 II.7
L43 L3.2
105 8.3
92 12.2
óo 9.6

138 Il+.0
r72 L6.2
L26 l0.o
23 7.9

rt4 L2.3
71 10.3
59 r1.4
69 r0.3

Lrl+ L5.b
L42 Ió.8g6 L2.4
83 ro.7
59 r0.8
37 ',1.9

105 L2.4
39 9.h

Fa.2

Early

I¿te

Early

Lat-e

1.
2.

Stubble
Sumerfs'l'low


