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89/*/B.lL

IIIU:EIR BIRIrEI

EICllOR.S LIIGTITG YTELI)

Objact: To study the effects of a lange of faclols on the quaLity .nd
yield of uinter balley - creat lhott I.

Stoalolr: J-E. Jenkyn, R.J.Gutteridge, R.T. PLumb, D.G- Christian,
R.J- Dalby, S.H.T. Harper, L-A. Uuflen, N. Carter, G.ar.S. Ros3.

llaoci.ta aponaora: B,R. KerEy, c.E.J. fiilford, D!. E.D. Baxter (Brering
Research Eoundation) .

D€riga: A single replicate of 2 x. 2 x 2 x 2 x 2 x 2 + 24 extra plots,

frol.e pI.ot.rix'-ioa.. 3.0 x 18.2.

Tlaat4ata: Al.1 conbinations of the folloring, all sorrn early (20 Sept,
1988) and given cilPelethrin at 0,025 k9 ia 220 1 on 28 Ocl:

1, PRIVCROP PEevious cropping:

BARLEY
OATS

Potatoes 1985, $. sheat 1987, w. barley 1988
Potatoes 1985, rr. wheat 1987, w. oats 1988

2. XIlIllR X Nitrogen fertilizer in rrinteE (kg N) as urea (46$ N):

NOV+EEB On 16 Nov, 1988 20 to BARLEY, 49 to OATS, on 20 Eeb,
1989 25 to BARLEY and OATS

3- SPXIIG ll Nitrogen fertil.ize! in splirg (kg N) as 'Nitro-
chalk':

85
160

4. X IDA Tirling of spring nitrogen application:

14 l.lAR 14 l.tarch, 1989
10 APR I0 Aplj.l

5. E EONG EarLy fungicides:

NONE None
IESD T.iadinenol and fuberidazole seed dressing

6. L 
"OrG 

Late fungicide3:

NONE None
SPRAYS Foliar sprays of prochloraz at 0.40 kg. carbendazim

at 0.15 kq and tridemorph at 0.38 kg in 220 1on
12 Apr, 1989. Propiconazole at 0.125 kg and
tridemorph aL 0-22 kg in 220 I on 19 rray
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a9lR'lsll

pLus alf combinations of the folloeing, al1 after barley and given late
fungicj.des and 85 kq N in sprj.ng, not gj.ven cyperrnerhrin in che

1. SOIDTIEV Soxing dates I

20 SEPT 20 September, 1988
17 OCT 17 October

2. BINIR lnt Nitrogen ferrilizer in xi.nter (kg N) as urea (45 *N):

0

20+25

NONE

TFSD

None
20 on 16 Nov, 1988, 25 on 20 Eeb, 1989

3. E FlrNGl, Earl.y fungicides:

None
Triadimenol and fuberidazole seed dressing

{. f III.EV Aiming of splinq nitrogen application:

14 MAR 14 lGrch, 1989
10 APR 10 Aplil

plus 2 extra treatment3 following fallol,, sosn 20 Septenber and given
early and late fungicides, cypeftethrin, 85 k9 spling nitrogen but
not gieen ,inter nittogen:

X IIIGP Tiaing of spring nitrogen application:

1{ UAR 1{ March, 1989 {dupficated)
10 APR 10 April (duplicated)

plu3 1 extra treatment foltosing barley. sorn 20 Septernber given early
and late fungicides, clrpenrEthrin, 160 k9 sprlng nit.ogefl in April:

IXIIIER IU Extla sinter nitrogen (k9 N):

45+25 45 kg on 16 Nov, 1988, 25 kg on 20 Feb, 1989
(duplicated)

plus I extr. treatment follorring ba!1ey, soin 20 Septenber, and given
early and late fungicides, cypernEthlin but no nitEogen:

ETIRA ITO

0+0+0 No nilrogen (duplicated)

B.aal .I?Iic.tioag: !lanu!e: t{agnesian Iinrestone at 5.0 t. tteedkillers:
GltPhosate aL O-27 kg in 200 I. Paraquat at 0.60 kg ion in 200 1.
Chlortoluron at 3.5 kg in 200 1. Uetsulfuron--fiethyl a! 6.0 g $ith
isoprotulon at 1.5 kg in 200 I. Grosth requlator3: 2-chloroethyl-
phosphonic acid at 0.31 k9 and repiquat chloride at 0-51 kg rith a
eerting agent (,citorett, at 0.08 r) in 200 1-

Sa€<l: ltlagie. sorrn at 300 seeds per squale metre-
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89lRJBlL

Cultiv.tiona, etc.:- Rotary cultivated : 10 Auqr, 1988. GryPhosate
applied, magnesian lirneslone aPPlied: 5 SePt. Paraquat apPlied:
19 Sept. Cuftj.vated ,ith rotary grubber, rotsary halroired, first sosing
date plots rotary harrosed again, seed soirn: 20 Sept- Second souing
date pfots rotaly harroired, seed sosn: 1? Oct. ChLortoluron apPlied:
15 Nov. Glorth regulators rrith ,etting agent appLied: 19 Apr, 1989.
tttetsulf uron-mthyl tlilh isoplolurorl aPplied: 25 APr. Conibine
harvested: 13 Jul,y. Previous ctoPs: S. balley. r. rrheats 1987'
s. balley, w. oats, fallot 1988.

tlOfES: (1) SoiL l.as sanpled to rneasure nitlate and alt[noniurn contents in
October, 1988 and February, 1989. Crop satnples ,ere taken
from November to June to measure nitrate N concentratioas.

(2) Plants ,ere sampLed irl MaEch, April, May and July to neasute
plant and shoot nunbers, dly rreights and ni'trogen uptakea.
Afte! harvest thousand grain reighls sere ireasured.

(3) r,eaf dj.seases, take-all. eyespot, barl'ey yetlo{ dxarf virus
and aphid nurbers sele assessed.

Glrrx looEs/EEglrRr

ii*r* labfes of flrea[s ar]1r

mxttR x
PRIVCNOP

BARLEY
OATS

Mean

I ]I'NG
PRIVCROP

BARLEY
OATS

Hean

E 
'OIIGrrN:fER X

0

NOV+EEB

Uean

L EI'ISG

PRBVCROP

B,ARLEY

OATS

llean

0

6.98
?-36

7 .17

NONE

1-22
7 -64

7 -43

NONE

7.05
7. 81

7 -43

NONE

6.94
't -2't

?.10

NOV+I'EB

't -'t5
't .95

7-85

TTSD

7.51
7 -61

7.59

AESD

7 .28
't -90

?-59

SPRJAYS

7 -'t9
8.04

1-92

llean

7 .36
7 -65

llean

1 .36
7 .65

7.51

Mean

7 -r'1
7. 8s

7 ,51

Mean

'1 .36
7.65

7. 51
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a9lRlBlL

@Arlf toNxEs/BEClrRE

rrrir tlables of neans r*ri*

L EI'IIG
rIN?EN, N

0

NOV+EEB

Mean

L Ft,tIG
E EOIIG

NONE
AESD

Mean

SPRIIIG tI
PRF'CROP

BARLEY
OATS

Mean

SPRIIIG II
I{IIiIEB N

0

NOV+FEB

Mean

SPN,ING N
E AI'NG

NONE
TESD

llean

SPRI}G II
L EI'NC

NONE

SPRAYS

Mean

N AIllE
PRE\ICROP

BARl,EY
OATS

ltean

NO}IE SPRAYS

5- 90 I -44
7-31 8.40

?-r.0 1.92

NONE SPRAYS

6-99 1-87
7.2t 't.97

?-10 't.92

85 160

7.11 '1 .62
7 .48 7.83

7. 30 't .'72

85 160

6.89 1-44
?.?0 8.00

7. 30 1 -',12

85 160

't.22 't.64
1 .31 ?.81

7. 30 1 .12

85 150

6-89 1-32
7 -1t 8.13

7-30 1.',12

14 T.IAR 1O APR

1-48 1.25
't .67 '7 .64

?.58 'l .44

Hean

't.t't
?-85

7.51

llean

't .43
7.s9

7.51

uean

7-36
7-65

7.51

Hean

't -t't
7- 85

?.51

llean

7 -43
?-59

7-51

Mearl

7-10
7.92

7.51

Hean

7-36
7.65

7-51
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s9/RlBlL

GRATX IOTOIIS /SACIARE

a*rri Tables of neans ri**a

x trt E 14 !.rAR

mmlR tr
0 7.32

NOV+EEB 7. 83

Mean ?.58

}I IIXE 14 HAR
E 

'OIIG

10 APR

?-01
't .8'l

7 -44

10 APR

't -2'l
't .62

1 -44

10 APR

't -t2
1-'t1

1.44

10 APR

7.30
7. s9

1-44

NONE

6.74
7 .69
't .3't
1-92

NONE

6.74
7. 13
7.05
't.t8

NONE

6-?0
't.77
1.21
1-26

!!ean

7.L7
?.85

7.51

llean

7.{3
1 .59

7.51

llean

?.10
't .92

7.51

l,iean

?.30
7.72

?.51

TFSD

7 -22
?,81
7-35
7.99

SPRAIS

1 .22
8.37
7 .66
8.43

SPRAYS

7.'t3
1 -86
8.01
8.08

NONE

TESD

MEA'I

7.59
7.56

?.58

X IIllE 14 MAR

I. 
'!IGNONE ?.09

SPRIYS 8.0?

ltean 7. 58

IT IIIG 14 }'AR
sPRrl[c x

85 1.29
160 1.A6

Mean 7.58

I AOXG

PREVCROP rINrlR lf
BJIRLEY O

NOV+EEB
oAas 0

NOV+EEB

t tInG
PRIrcROP YIIITER N

BARLEY O

!lov+FEB
OATS O

NOV+EEB

t ?IrI{G;

PATI'CnOP f t(,trc
BARLEY NONE

TESD
OATS NONE

TESD

140
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GRA:N TONTES /EECfARE

*rr*r Tables of means r*rrr

L EUNG

E ET'NG
NONE

TFSD
NONE

SPRING X
llrNrEn ll

0

NOV+EEB
0

NOV+EEB

SPRING N

E FI'NG
NONE

TPSD
NONE

TESD

SPRING N
E EIN|G

NONE

lFSD
NONE

TESD

SPRIXG X
I, FT'}IG

NONE

SPRAYS
NONE

SPRAYS

SPRING N
,. ET'NG

NONE

SPRAYS
NONE

SPRAYS

SPRING N
,, AI'NG

NONE

SPRAYS
NONE

SPRAYS

rIN:lER N
0

NOV+EEB

PREVCNOP
BARLEY

OATS

PREtrcROP
BARLEY

OATS

IENTER N
0

NOV+EEB

PREVCROP
BARLEY

OATS

MNTER N
0

NOV+EEB

E RT'IIG
NONE

NONE

5. 80
7.00
?.18
1-43

85

6.6s
1-5't
'1-14
7 -82

85

6.93
7.30
1-52
1 -44

85

6. 80
6.99
7 .65
'l -75

85

5-68
?.55
7 .09
1-81

85

5.66
?. 13
7 .LL
8 -28

85

6 -'14
7 -71
?.03
7 -11

SPRAYS

7-31
1-5't
8.,13
8.35

160

?.31
7.93
7 .58
8.08

160

?-51
7.12
7.76
7.90

150

?.31
?.58
1.96
8. 05

160

7.19
8.04
7 .44
8.22

160

?.13
1.15
7.50
8.51

160

1-23
8.04
?.40
8.23
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GRIIN IOII{ES /EECITNE

**r*r Tabfes of means *rrr*

N TIT@
WITTER N

0

NOV+EEB
0

NOV+EEB

!l trxE
E EUNG

NONE

TESD
NONE

TESD

N aults
E EISNG

NONE

TFSD
NONE

TESD

x trl{E
L EI'IIG

NONE

SPRAYS
NONE

SPRAYS

T4 HAR 10 APR

7. 15 5. 81
7.82 7 -69
1-49 '1.22
7.8{ 8-05

14 T{AR 10 APR

1.42 7-01
't.54 7 -49
7 .75 7 .53
1-54 7.'t5

1!I MAR IO APR

1 .29 6.82
?. 35 7 -21
't.89 't -'13
7.'t7 8 -O2

1.4 MAR 10 APR

1 .04 6. 83
1.92 7.66
?.13 1-41
8.21 ? - 88

T TII,TE 14 HTR 1O APR
L EI'IIG

NONE 7.00 6 -'19
SPRAYS 7.64 7.24

NONE 't.17 't.44
SPRAYS 8,49 8-30

14 MAR 10 APR

?.19 5.79
1-99 'l -'t5
6.98 't.44
8. 14 7 -79

14 MAR 10 APR

PREVCROP

BARIEY

OATS

PREVCROP

BARLEY

OATS

EII|TER X
0

NOV+EEB

PRE!rcROP
BARI,EY

OATS

lrrxrlR x
0

NOV+EEB

E EOrfG

NONE

TFSD

PREVCROP

BARLEY

OATS

N TIIIE
L EI'NG

NONE

SPRAYS
NONE

SPRAYS

II III,IE
SPRING N

85
150

85
150

1.L3
't .84
7 .46
7. 88

? .10
'7 .40
7.50
'1 -'t 8

142
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@lrx roNNEs /llEclrRE

r*a** Tables of means a**ar

m}llER x
0

NOV+EEB

E ET'NG
NONE

TFSD

L ET'NG
NONE

SPRAYS

XINTR NV
soiaDtrEv

2O SEPT
1? OCT

Mearl

E 9I'IIGI'
SOTTDTTEV

20 SEPT
1? OCT

Mean

E E('NGI'
rIN]lR, NV

0

20+25

Mean

N TIIIEV
sonDArEv
20 SEPT
1? OCa

Hean

t{ trxB
SPRING N

85
160

85
160

lf rllc
SPRIXG N

85
160

85
160

t{ rrl.tE
SPRING X

85
160

85
160

0

6.31
6.39

5-35

NONE

6.19
6. 41

6.30

NONE

6 .2r
6.39

6.30

14 MAR

6. 43
6.52

6.41

14 I.!AR 10 APR

5.98 6-81
't,66 7.22
1-6L 7.19
8.05 7 -96

14 MAR 10 APR

1.29 7 -16
7.89 7-38
7.30 1 .44
7.83 7.80

14 MAR 10 APR

6.81 6.90
7.30 7.33
'1 .17 't -70
8.42 7 -84

20+25 Mean

6-29 6-30
6 .66 6. 53

6.48 6 -41

TESD Mean

6.41 5-30
5. 65 6. s3

6. 53 6.41

TFSD lrean

6. 50 6 .35
6.5? 6.4 8

6.53 6.41

10 APR Mean

6.18 6.30
6 .54 5. 53

5.36 6-41

143
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@AIX TNIES/EECBRE

ilr** Tables of nreafls rirri

lf TIXEV 14 MAR 10 APR MEAN

rrf,rn Nv
0 5. 51 5.20 6. 35

20+25 6-44 6-52 5-48

Mean 6.4'1 6.36 6.41

X tllcl, 14 MAa 10 APR llean
E 

'I'l*;VNONE 6.29 6. 31 6. 30
IESD 5. 56 6.41 6. 53

llean 6.41 6.35 5.41

}t rIlG, 14 MAR 10 APR Mean
9.04 8.24 8.64

lIIlatR lDa 45+25
8.69

ErlRr X0 0+0+0
4.19

iri Stanalard errors of di.fferences of rneans r**

(not including extra Plots)
Margin of ttro factor tables 0.052
1\ro facto! tabfes 0-074
Ihlee facto! tables 0.105

**i.r S!ratun standard errors and coefficients of variation rr*ir

Stra!um

WP

d.f. s. e. cvt

22 0- 210 2.8

GRJAIN MEAN DMI 86.3

PLOT ARiA HARVESTED O. OO245

\44
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a9lRlBl,-

srRNa mmrEs /xEeEraE

r*i*r Tables of means r*rlr

I.IN]!ER X
PREVCROP

BARLEY
oAts

Mean

E EI'IIG
PREVCROP

BARIEY
OATS

uean

E FI'XG
rINIER N

o
NOV+FEB

Hean

I, FOI{G
PREVCROP

BARLEY
OATS

Hean

L FI'NG
rINEER X

0
NOV+FEB

l,lean

I, FIO}IG

E FI'}G
NONE

TFSD

llean

SPRING N
PRET'CAOP

BARLEY
OATS

O NOV+EEB

2.85 3-40
3.2't 3- 94

3,06 3.6't

NONE TFSD

2.95 3.30

NONE SPRAYS

3.57

3 .26

NONE

2 -98
3.54

3 .26

2 -82
3.33

3. 08

3.64

3 .41

TESD

3-15
3.80

3 -41

Mean

3. 13
3.60

3.37

Hean

3.50

3.37

Mean

3.67

Hean

3. 13
3.60

3.37

Mean

3.06
3.67

3.37

uean

3 -26
3.4't

3.3?

Mean

3. 13
3.60

3.4 3
3.8?

3. 55

NONE SPRAYS

2.8't 3.25
3.28 4 .06

3.08 3.6s

NONE SPRAYS

2 -96
3 .20

3.08

85

2.9r
3.40

3. 16

3. 56
3-74

3.65

160

3-34
3. 81

3-58
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STATi TOOIES /EECTTRE

**1*r Ttables of means r**ar

SPRIIG N
IIIIiTER X

0

NOV+EEB

Mean

SPR$G N
B N'NG

NONE

TESD

llean

S9RIIIG N
I. FONG

NONE

SPRAYS

Mean

x tttc
PRAVCROP

BARLEY
OATS

Hean

X IIllE
f,INtEI, N

0

NOV+EEB

Hean

lI tIxts
E fulfc

NONE

IFSD

llean

T{ TIIIE
L 

'ul(jNONE

SPRAYS

Uean

85

2.85
3 -41

3-16

85

3-08
3 -23

3. 16

85

2.93
3-38

3-16

14 I'AR

3-39
3 -74

3.5?

1{ UAR

3.21
3- 87

3.5?

1{ T'AR

3.48
3.66

3.5?

1,1 UAR

3.20
3.93

3.57

160

3.28
3-8?

3.s8

160

3.4{
3.72

3.58

160

3.23
3.92

3.s8

10 APR

2.8't
3. 46

3.17

10 APR

2.86
3.4't

3.1?

10 APR

3.04
3.29

3. 1?

10 IPR

2.96
3.37

3.1?

uean

3-06
3.5?

3.37

llean

3.26
3-47

3.37

ltean

3-08
3.6s

3.37

Uean

3-13
3-60

3.37

llean

3.06
3 .61

3.37

|lean

3.26
3 .47

3.37

Itean

3.08
3.65

3.37
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S9lRlAtL

SIRA}T 
"ONXES 

/TECTARE

r**** Tables of means **a**

14 MAR

3.31
3. 83

3.57

E PI'I{C
BINTER X

0

NOV+EEB
0

NOV+EEB

I, PI'NG
E!'TER N

0

NOV+FEB
0

NOV+EEB

I. EI'NG
E EONG

NONE

TFSD
NONE
TESD

I. BI'}IG
E ET'NG

NONE
TFSD
NONE

TESD

SPRIITG !I
lITtrER II

0

NOV+FEB
0

NOV+FEB

SPRIXG N
E 

't,NGNONE

TESD
NONE
TFSD

tf tuaa
SPRING N

85
160

Mean

PRIVCROP
BAR!EY

OA?S

PREIICROP
BARLEY

OATS

PREgCROP
BARLEY

OATS

rIllIER N
0

NOV+FEB

PRElrcROP
BARLEY

OATS

PREVCROP
BARLEY

oAas

10 APR

3. 01
3 -32

3.17

NOTTE

2 .69
3 -22
3 .27
3. 86

NONE

2.65
3. 00
3. 10
3.57

NONE

3. 08

3.32

NONE

2 -86
2 .89
3. 0s

85

2 .60

3.09
3-?1

85

2 -63
3 .20
3.54
3 .26

Mean

3. 16
3.58

3.37

TESD

3.02
3-s8

4.01

SPRAYS

3. 05
3. 81
3 -44
4.30

SPRAYS

3.34
3 -52
3. ?8
3.96

SPRAYS

3. 09
3. 40
4.03
4.08

3.10
3.s8
3. 45
4 -a6

160

3-28
3-41
3-s9
4 .02
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