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88lR,lB/t

TIUIrER BIRI.EY

TTCTORS LIUIUNG YIEI.D

object: To study the effects of a lange of factors on the quality and
yield of ,inler barLey - Great ,lalpenden II.

SPooroB: J-F- Jenkyd, R-J-Gutteridge. R.I. Plueb, D-G. Chri3tiar!,
R-J- Darby, S.H-t- llarper, L-A. Mul]eo, N. Carter, G-J.S. Ross.

Laoci.te rpoaloE!: B.R- Kelry. G.F.J. Hilford, Dr. E.D. Baxter (Breving
Resealch Foundation) -

Darig!: A single Eepl.icate of 2 x 2 x 2 x 2 x. 2 x. 2 + 24 extra plots.

rboL ptot di.En!ioD.: 3.0 x 15-2.

IEe.traLs: All combinations of the follosing, aIl sorn early (25 sept,
1987) and given c].perrnethrin at 0.025 kg i,n 220 I on 3 Nov:

1. PRi\TCROP Previous cropping:

BARIEY S. beans 1985, rr. vheat 1986, r.- barley 1987
oATS S. beans 1985, i'. rheat 1986, ri- oats 1987

2. rtll':k l{ Nitlogen fertilizer in Einter (kg N) as urea (45t N):

NOV+FEB On 17 Nov, 1987 33 to BARLEY, 54 ro OAIS, on 18 Eeb,
1988 25 to BARLEY ancl oATs

3. SPRING N Nitlogen fertilizer in spring (kg N) as 'Nitro-
Chalk':

L25
200

4. lf ?IxE Timing of spring nitrogen application:

14 MAR 14 March, 1988
13 APR 13 April

5. E FITIIG EarLy fungicides:

NONE None
?FSD Triadimenol and futteridazofe seed dressing

6. L PITNG Late funsicides:

NONE NOOE

SPRAYS FoL.lar sprays of plochloraz at 0.40 kg, carbendazim
at 0.15 kg and lridemorph at 0.52 kg in 220 f on
12 Apr, 1988. Propiconazofe at 0.12 kg and
lEidemorph at 0.22 kg Ln 220 | on 27 ttay
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88/R'lBl7

plus all combinations of the fo-ILof,ing a.II afler barley and given late
fungicides and 125 kg N in spring. rlot given cypermethrin in the

1- SOItDtrlEV

25 SEPT 25 Septenber, 1987
26 OCT 25 octobe!

2. llINlR Nv Nitrogen fertilizer in wioter (kg N) as ulea (46 tN):

0

33+2 5

NONE

TESD

l- 4 llAR
13 APR

None
33 oo 17 Nov, 1987, 25 on 18 Eeb, 1988

3. E EUNG!, EaELy fungici.des:

4. N TIrGv Tirling of spring nitlogen applic.tion:

14 lrAR 14 ltalch, 1988
13 APR 13 April

plus 2 extra tleatnEnls foLloxing fallor. sol,n 25 Septemlrer and given
early and late fungicides, cypenEthrin. 125 kg spring nitlogen but
not give. nj.nte! nitrogen:

!l Illcf lifidng of spring [ilrogen applicalion:

None
Triadinenol and fubelidazole seed dressing

14 March, 1988 (duplicated)
13 ApriI (duplicated)

plus 1 extra treatfirent fol.Ioring barl.ey, sorn 25 Septenber gj.ven early
and late fungicides, cypermethrin, 200 kg spring nitrogen in April:

IIINIIR I Extla rrinter nitrogen (kg N):

58+25 58 kg oa 17 Nov. 198?, 25 k9 on 18 Eeb, 1988
(dupticated)

plus 1 extra treatftent follouing barley, sorr. 25 September, and given
early and late fungicides, cypenhethrin but no nitrogen:

Erllll' NO

0+0+0 No nitrogen (dupficated)

B.!aI at{rlicati.oar: lleedkillers: cltphosate aL 0.21 kg in 200 1.
chlortolulon at 3.5 kg in 200 1. Diclofopi@thyl at 0.95 kg in
200 L. FLuroxypyr at 0.20 kg irith clopyralid at 0.07 k9 and
bromoxyniL at 0.34 kg in 200 1. Groirth regulators: Mepiquat ch]oride
at 0.61 k9 and 2-chloroelhylphosphonic acid at 0.31 kg rrilh a rretting
agent ('CiltoHet' at 0-08 l) in 200 1.

se€d: Magie, sorn at 300 seeds per square netre.
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Sale.lBlt

Culti.v.tioas, alc.:- Rolary cultivated (falLo$ and barLey plots only):
19 Aug, 198?. GlrDhosate applied: 18 sept. cultivated by rotary
grubbe!: 23 Sep!. Early-sorrn p.Lots lotaly harrosed, seed sosn:
25 Sept. Later-soirn p].ots rotary harrowed, seed soun: 26 Oct.
Chlorlolulon appliedt 6 Nov. Diclofop-methyl applied: 18 Nov.
Rer(laj.nj.ng ueedkilfers applied: 25 Apr, f988. crot,th regulalors uith
ettj.[g agent applied: 26 Ap!. Conbine harvested; 4 Auq- Previous

cEops: W- rheat 1986, u. barley, l,. oats, falfow 198?-

NOIES: (1)

t2)

(3)

(4)

Soil tras sampled to n€asure nitraLe and amnonium contents in
October, 1987, Novembe! and February. 1988. Crop sanples
wele laken to measure nitrate N concentrations from Nover rer
to JuIy-
Plants sele saftpled in March, April, Ju[e and July to tneasule
plant and shoot nunbers, dry seights and nitrogen uptakes.
After harves! thousand grain reighls irere nreasured.
Leaf diseases, take-alL, eyespot, barley yelloU drarf virus
and aphid incidence $e!e assessed.
A cage uas erected ove! lhe c.op fEom eally June to maturity
to prevenr damage by birds.

GRIIN TONNES/IIECTARE

*rrr* Tables of means *ri"r

IIINTER N
PRE\rcROP

BARLEY
OATS

ltean

SPRING N
PRElrcROP

BARLEY
OATS

ltean

sPP.rxG x
IrINIER N

0

NOV+FEB

Mean

N lIxE
PREVCROP

BARLEY
OATS

Mean

0

s.38
5- 08

5.?3

L25

5 -26
6. 19

5.12

r25

5.55
5. 90

14 AR

s.68
6 .25

s.95

NOV+FEB

5-?3
6.56

6.15

200

s.86
6.{5

6. 15

200

5-91
6-{0

6-15

13 APR

5.{3
6.39

5.91

llean

5.56
6.32

5-94

Hean

5.56
6 -32

5-94

llean

5-73
5-15

5.94

Hean

5.56
6 .32

5- 94
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a8l8.lalr

GNAITI TOIOIZS/EESIARB

*r*ra Tables of fiEans rrrrr

N AIIE 14 MAR

IIIN:IER N
5.8s
6. 08

5. 96

13 APR

5.61
6.2t

5.91

13 APR

5.70
6.L2

5.91

TFSD

6 -46

5.98

TFSD

5-75
6.20

s-98

TESD

5. ?5
6 .2L

5.98

TESD

5. 13
5.83

5.98

SPRAYS

5. 84
5 -19

5.31

llean

5-73
5-15

5-94

uean

5.72
6.15

5.94

Mean

5. 56
5 .32

5 -94

Hean

5.73
6.15

5.94

Mean

5.'t2
6-15

5-94

ltean

5. 96
5. 91

5.94

ltean

5. 56
6 .32

5-94

0
NOV+EEB

Mean

L25
200

Mean

E FOXG

PREVCROP

BARLEY
OATS

Mean

E FUNG
I'INEER. N

0
NOV+EEB

t4ean

E FI'I{G
SPRING II

125
200

Mean

E FT'NG

N UI'IE
14 MAR

13 APR

l{ean

I I'UNG
PREVCROP

BARLEY
OATS

Mean

N IIXE 14 MAR

SPN"ING X
5.'t4
6. 19

5. 96

NONE

5. 60
5. 18

NONE

5.70
5. 09

s.89

NONE

5. 59
6. 10

5. 89

NONE

5. 80
5. 99

5.89

NONE

5 -21
5. 85

5. 56
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88/RlB/L

GRAIN TON}IES /ESCTTNE

***** ?ables of means *r***

L N'}IG
|.IISTER N

0
NOV+FEB

llean

1, EgtIG
SPRING N

\25
200

Mean

L AI'llG
N IIXE
14 MAR

13 APR

llean

L FI'NG
E EI'NG

NONE

TESD

Mean

PREVCROP

BARLEY

oAlS

PRET'CROP

BAR],EY

OATS

PREVCROP

BARLEY

OATS

14 MAR 13 APR

5.61 5-15
5.75 5.71
6. 09 6. 06
6. 41 6.'77

14 MAR 13 APR

NONE

5.37
5 .75

5. s6

NONE

5.52
5.60

5.56

NONE

5.43
s. 69

5.56

NONE

5.51
5.61

5. 56

SPPJI{G N
XINTER N

0

NOV+EEB
0

NOV+FEB

}I TII4E
WIN,EER N

0

NOV+FEB
0

NOV+FEB

tI TIIG
SPRIIIG X

125
200
)-25
200

SPRAYS

6. 08
6.54

6-31

SPRAYS

5 -92
6.?1

6.31

SPBAYS

6-50
6. 13

6.31

SPRAYS

6 -24
6.35

6.31

Mean

5. ?3
5. 15

5 -94

llean

5.'12
6. 15

s.94

Mean

5- 96
5.91

5.94

Meaa

5. 89
s-98

5. 94

t25

5.15
s. 36
5.94
6. 43

5.37
5. 98
5 .11
6.39

200

5. 61
5. 10
6 -27
5. 59

5. 14
5. 73
6.26
6. 51
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a8l3.lBlt

@lIX TdNES /EECTME

rr*r* Tables of meanS i*iri

N TII'E
SPRTXG N

L25
200

200

E EgtIG
l.IN,lAR N

0
NOV+FEB

0

NOV+FEB

E FT'IIG
SPRTNG N

125
200
r25
200

E ?U}tG
SPRING !I

125
200
125
200

E EUNG

N TLIIE
].4 MAR
13 APR
14 MAR

13 APR

E FT'NG

N IIXE
14 MAR

13 APR
14 MAR
13 APR

E AI'NG
N IIXE
14 }{AR
13 APR
14 MAR

13 APR

14 MAR 13 APR
IIINTER I{

0

NOV+EEB

PRETrcROP

BARLEY

OAlS

PREVCROP

BARLEY

OATS

rINTBR N
0

NOV+EEB

PREVCROP

BARLEY

OATS

II:NTER N
0

NOV+FEB

SPRITSG N

5.71
s.99
5.'t8
6.38

NONE

5-41
5.79
5.98
6-39

NONE

s.38
s. 83
6. 01
6. 36

NONE

5-55
5.84
5- 83
5. 36

NONE

5.53
5.68
5. 07
5.30

NONE

5. 66
5.73
s.93
6 .25

NONE

5. 56
5. 83
6. 04
6.16

5.38
5. 83
6 .02
6. 41

TFSD

5,67
6.t'7
6.14

TESD

5. 13
5.88
6 .31
6.54

TESD

5-54
5.98
5.97
6-44

IFSD

5. 83
5, 18
6.43
6.48

TESD

6. 04
5.49
6 .23
6. 18

TESD

s. 93
5. s8
6.33
6.09

204
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GRAIN TO}INES /EECI}RE

ira*i Tables of means r*r**

PREVCROP

BARLEY

OATS

PRElrcROP
BARLEY

OATS

IIINTEN, X
0

NOV+FEB

PiEVCnOP
BARLEY

OATS

rIIXIER N
0

NOV+EEB

SPFII{G N

I. FI'NG
fIIIIER N

0

NOV+FEB
0

NOV+FEB

IJ Rt,lIG
SPRING }T

200

200

L PSIIG
SPRING If

125
200
125
200

& YI'NG
IT TII'B
t4 yAR
13 APR
14 HAR
13 APR

L TOXG
}f TII'E
14 UAR
13 APR
14 tlAR
13 APR

L EI'IIG
II TIXE
14 !.iAR

13 APR
14 tlAR
13 APR

IJ FI'NC
E E(MG

NONE

TESD
NONE

TESD

SPF"AYS

5.61
6.08
6.56
7-01

SPRAYS

s.30
6.39
6.55
't -02

SPRAYS

5.68
6.49
6. 17
6 .92

SPFAYS

5.13
5.s6
6.87
6.70

SPRAYS

6.46
5.71
6.54
5.55

SPRAYS

6 .02
s.83
6-99
6 -42

SPR,AYS

5,85
5.84
6.71
6. 86

NONE

5.15
5.39
5.50
6. 11

NONE

5.2L
5 .32
s.82
s. 88

NONE

5. 41
s.33
s.53
5.8?

NONE

5.23
5. 31
5. 63
6.08

NONE

5.24
5.51
5 .62
s. 88

NONE

5. 47
5.57
s- 39
5 .92

NONE

s.36
5. 17
s. 56
6.05

20a

PREVCROP

BARLEY

OATS

t't 4
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GRAIN TOTTNES /EECTARE

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

L EONG

E ET'NE

NONE

TESD
NONE

TFSD

I. ESNG

ts ET'![G
NONE

TFSD
NONE

1]FSD

L EONG

E EI'!{G
NONE

?ESD
NONE

TESD

0

5. 82
s .28

5.55

NONE

5.92
5.58

5.'75

NONE

5-6't
5.83

5. 75

14 MAR

6 -34
5. 5?

s.96

NONE SPRAYS

5-29 6.11
5.46 6. 06
5.'74 6.45
5 -'t6 6.64

NONE SPRAYS

5. s5 5. 83
5.48 5-02
5 .4't 5 .'t 2
5.?3 5.59

NONE SPRAYS

5 -24 6. 36
5. 51 6. 55
5.78 6.20
s.60 6.0 5

33+25 Mean

6 .16 5. 99
5.89 5.59

6.03 5.?9

AESD llean

6. 05 5. 99
s. s9 5 .59

s. 83 5.19

TFSD Mean

5. 43 5. 55
6.23 5. 03

5.83 5-79

13 APR llean

s. 6s 5. 99
5. 60 5. 59

5.62 5 - t9

IIINTER N
0

NOV+EEB

SPRI}IG N
125

200

II II.llE
14 MAR

13 APR

rINTR NV
SO'IDATEV

26 oc't

E ET'NGV

soYlDa.rEv
25 SEPT
26 oCT

Mean

E ET'NGV

IIINTR NV
0

33+25

N TIIIEV
SO9IDATEV
25 SEPT
26 oCT

lleao
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GRAI! TOOfES /EECTTRE

*r*** Tabfes of ireans *****

14 MAR

5,64

5. 96

14 MAR

6.0'7
5.84

5- 95

E EI'IIGI'
I'INTR }IV

0

33+25
0

33+25

x tr!,tEv
rIN]rR NV

0
33+25

0
33+25

lf rlxEv
E l.I'N6'

NONE

TESD
NONE

TESD

}T TII,,EV
E FUNGV

NONE

IFSD
NONE

TESD

PIN]IR NV
0

0

33+25

II TII,IEV
rIIlIR NV

0

33+25

Mean

}I TI}IEII'
E FO}IS'

NONE

TESD

l{ean

SCDATEV
25 SEPT

25 oCT

sorDArErt
25 SEPT

25 oCT

SOI.DATEV
25 SEPT

26 oCT

XINTR NV
0

33+25

SONDATEV
25 SEPT

26 oc',l

13 APR

5.45
5.79

5 .62

13 APR

5 .43
5.82

5-62

Mean

5.55
6.03

llealr

5-?5
5-83

5-?9

TESD

5-84
6 -29
5 -02
5-15

NONE

5-8r
5. 03
5.54
5-62

14 MAR 13 APR

6.20
5.48
5. 09
6. 06

5.44
5. 85
5.48
5 .12

14 MAR 13 APR

6. 35 5. 48
6 -32 5.81
5-78 5-38
5.36 5-82

14 U}R 13 APR

5. 96 5. 39
s. 33 5. s3
6.18 5.4'1
6. 35 6. 10

N ttt{Ev
E ET'NGV

NONE

TFSD
NONE

TESD
NONE

TESD
NONE

TESD

176

14 !..!AR. 13 APR

6.0s 5- 56
5-34 5.33
6.66 5.41
6.29 6.29
5.86 5.23
4.32 5. ?3
5.71 5.54
6.41 5. 91
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GR,AIN IONNES/I{ECTTRE

*r*** Tabfes of means *****

N IIllBA 14 MAR

6. 04

I.INTER M( 58+25
5. 00

Er(rEA NO 0+0+0
r.68

13 APR
6.32

lleaa
6.18

rrr Standard errors of differences of lrealrs itr

(not including extra plots)
Margin of t$o factor tabfes 0.123
T$o factor tabfes
Three factor tables

0.1?4
0.246

*r*r* Stratum standald errors and coeffi-cients of variation i*r*r

Stratum

WP

MNEER N
PREVCROP

BAX{,EY
OATS

SPRING N
PRE\rcROP

BARIEY
OATS

Mean

SPRING X
EN:TER N

0

NOV+EEB

Mean

d-f.

22

O NOV+FEB

3. 0r 3 .29
3. 89 4 .07

3. 45 3. 68

125 200

3. 04 3 ,26
3.85 4. 11

3.45 3. 68

t2s 200

3.35 3.56
3.s5 3.81

3. 45 3. 68

o -492 8.3

GRAIN MEAN DMt 80.9

srRr3 IoNNES/BECTTRE

,r*r* Tableg of means r*r*r

Mean

3. l5
3.98

3.57

Mean

3.15
3.98

3.5?

Mean

3-45
3.58

3-5?

77'l
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srR,r TootEs /BEcrtRE

1r*rr Tables of means *rrrr

}I TIXE 14 MAR
PREVCROP

3 .21
3. 86

3.54

N TIIG 14 UAR
rINllBR N

BARLEY
OATS

llean

0
NOV+EEB

Mean

SPRIIIG N
t25
200

uean

E TUIG
PREVCROP

BARLEY
OATS

llean

E EOIIC
rINTER N

0
NOV+EEB

uean

E Ft lto
SPRITIG N

\25
200

Mean

E FulIG
If TIIG
14 MAR

13 APR

Mean

3-37
3-?r

3-54

NONE

3 .11
3. 90

3.54

NONE

3.40
3.67

3.54

NONE

3.44
3.63

3. 54

NONE

3,60
3 .47

3.54

13 APR

3-09
4.09

3.59

13 APR

3. {9
3.69

3.59

13 APR

3 .52
3.66

3.59

TESD

3.13
4. 06

3. s9

TFSD

3. s0
3.69

3.59

IFSD

3.45
3-14

3-59

IFSD

3. 47
3 -12

3,59

Itlearl

3.15
3. 98

Meafl

3.45
3.68

3.57

llean

3. 45
3. 68

3.57

llean

3. 15
3. 98

|lea,l

3.45
3- 58

3-51

Hean

3,45
3.68

3.57

llean

3.54
3. 59

3.57

3-41
3 .6't

3.54

N TIllE 14 !.'AR

178
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88/alR/L

STRAA TO}INES/IIECTARE

***** Tables of means r***1

I, Egt{G
PREVCROP

BARLEY
OATS

Mean

L EONG

FINTER N
0

NOV+FEB

llean

L N,rfG
SPRITTG II

t25
200

Mean

I, N'NG
tf trl{E
14 MAR

13 APR

llean

IJ FUIIG
E EgtIG;

NONE

TFSD

llean

gREVCROP

BARLEY

oAlS

PREVCROP

BARI,EY

OATS

NONE

2 -56
3. 73

3.29

NONE

3 .21
3. 38

3 .29

NONE

3 -23
3. 36

3 -29

NONE

3.14
3.45

3 .29

NONE

3 .21

3 -29

SPRIIE X
l.IllTER If

0
NOV+FEB

0
NOV+EEB

X TIXB
rrlIIIR }f

0
NOV+t'EB

o
NOV+BEB

SPRAYS

3.44
4 -23

3.84

SPRAYS

3, ?0

3. 84

SPRAYS

3-67
4.01

3.84

SPRAYS

3.94
3.73

3-84

SPRAYS

3,81
3.8?

3- 84
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