
This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-43 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Yields of the Field
Experiments 1988

Full Table of Content

Barley

Rothamsted Research

Rothamsted Research (1989) Barley ; Yields Of The Field Experiments 1988, pp 168 - 197 - DOI:
https://doi.org/10.23637/ERADOC-1-43

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/43
http://www.era.rothamsted.ac.uk/eradoc/book/43
https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-43 pp 2

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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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.

169

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-43 pp 4

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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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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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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@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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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

llean

3. 15
3. 98

3.5?

trlean

3.45
3.68

Mean

3.45
3. 68

3.5?

Uean

3.54
3.59

3.57

Mean

3,54
3.59

3.57

a25 200

2.92 3.11
3.17 3.4r.
3.77 4.01
3.92 4.21

1{ UAR 13 APR

3- 00 3.03
3. 43 3. 15
3-42 3-95
3-91 4-23
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88/8.lBlL

STRAI TONNES /EEC TRE

r**** Tables of means rrrrr

n tuc
SPR:XG X

725
200
125
200

x ttrc
SPRIIIGi f,

125
200

200

E 
'gtTGmxrtt N

0

NOV+FEB
0

NOV+FEB

E EI'IIG
SPRIIIG N

725
200
L25
200

E EI'IIG
SPRING If

t25
200

200

E FgtIG
lr au'E
14 },AR
13 APR
14 MAR

13 APR

E PI'NGi
!f tD.tE
14 MAR
13 APR
14 MAR
13 APR

14 t{AR 13 APR

3 - 04 3.05
3-39 3.13
3.70 4.00
4.03 4.19

14 MAR 13 APR

PRI9CROP
BARLEY

oArs

rl]lttn r
0

NOV+PEB

PRIgCROP
BARI,EY

OATS

PRIVCXTOP

BAR!EY

OATS

I.IIIIBR }I
0

NOV+EEB

PNEtrcROP
BARLEY

OATS

rIllIER tf
0

NOV+FEB

3. 16
3.56
3.57
3-16

NONE

2.90
3.45
3. 91
3. 89

NONE

3. 11
3 -24
3. ?8
4,01

NONE

3. 58
3. 66
3. 68

NONE

3 .29
3. 05
3 .92
3. 88

NONE

3-42
3-38
3. 78
3. 55

3.s3
3,45
3 .52
3. 86

TESD

3. 13
3. 13
3. 87
4 -2s

?FSD

2.98
3 .2A
3.91
4 -2.t-

TESD

3.45
3.54
3. 43
3.94

TFSD

3-81
4.31

TESD

3.61
3.55
3. 83
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SAlR'lalL

srRrr EotDrEs /tEcTrnE

rr*rr Tables of means **r*r

E FT'NG

N TIllE
14 MAR

13 APR
14 MAR

13 APR

IJ FUNG
IIINIER N

0

NOV+EEB
0

NOV+EEB

L EI'NG
SPRING N

125
2oo
125
200

I. EUNG

SPRING N
t25
200
125
200

L F['NG
N TIIIE
14 HAR
13 APR
14 tlAR
13 APR

I, EI'XG
}f TIIIE
14 MAR

13 APR
14 ttAR
13 APR

1' 
'I'NGN TIIIE

14 HAR
13 APR
14 UAR
13 APR

SPRI}|Gi X
t25

NONE

3. 45
3. 44
3.76
3. 50

NONE

2 -'t8
2 -94
3.63
3. 83

NONE

2 .'19
2 .93
3. 65
3. 80

NONE

3. 11
3.30
3.34
3.43

NONE

2.83
2.89
3-45
4.01

NONE

2 .99
3 .42
3 .28
3. 48

NONE

3. 16
3.29
3.12
3.5r

TFSD

3 .28
3. 61
3. 66
3.82

SPRAYS

3 .2s
3.64
4.15
4.31

SPRAYS

3-30
3.59
4 -04
4 .42

SPRAYS

3. s8
3 .82
3.75
4.19

SPRAYS

3.60
3.29
4.28
{.18

SPRAYS

3. 83
3.57
4.05
3. 89

SPRAYS

3.57
3.16
4,31
3. ?1

200

PRBrcROP
BARLEY

OATS

PRE!rcROP
BAR1EY

OATS

!|INIER II
0

NOV+EEB

PRIrcROP
BARLAY

oArs

rIllIIR, IT

0

NOV+FEB

SPB,IIIG X
725

200
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88le.lB/L

stRrr roNxls/EEcrnE

riai* Tables of neans r**rr

L EOIIG
E EOIlGi

NONE

TESD
NONE

?ESD

L FMTG
B IT'IIG

NONE

TFSD
NONE

TESD

L FI,NG
E EOI|C

NONE

TFSD
NONE

TFSD

L EI'IIG
E EI'NG

NONE

TESD
NONE

TFSD

0

3. 70

3-54

NONE

3.34
3. 50

3.42

NONE

3.32
3 .52

3 -42

PRIrcROP
BARLEY

OATS

rINIER, }I
0

NOV+FEB

SPRIIE X
L25

200

N TIXE
14 MAR

13 APR

rIXTR NV
som)mEv
25 SEP?
26 0C1

Mean

E FT'}!G!'
soNfDttEv
25 SEPI
26 ocr

Mean

E I'T'NGV
mxtn Nv

0

33+25

Mean

NONE

2. 88
2.84
3.55
3.81

NONE

3.r8
3.23
3.35
3.,11

NONE

3.21
3. 18
3.26
3. 46

NONE

3. 15

3.38
3.53

33+25

3.61
3.90

3.?5

TFSD

3.66
4 .10

3. 88

TFSD

3.'t7
3. 99

3-88

SPRAYS

3.{6
3. a2
{.15
i1.31

SPRAYS

3.63
3.76
3.98
3.97

SPRAYS

3 .62
3.?1
3.99
4 .02

SPRAYS

4 .06
3.82
3. s6
3.91

Itban

3.50
3.80

3.65

llean

3.50
3. 80

3.65

lrean

3.5,1
3.75

3.55
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88/RlB/7

STB,EI TONNES /EECIARE

i*1** Tables of means a**tr

N TIUEV 14 MAR

SOWDATEV

13 APR

3. 17
3 .16

3.41

13 APR

3.51
3.43

3.41

13 APR

3.15
3.'11

3 . 4't

NONE

3 -29
3.39
3.35
3.65

14 MAR

3. 59
4.06
3-58
4.10

Mean

3.50
3.80

3.6s

Hean

3.54
3.75

3.6s

Mean

3.42
3.88

3.65

TESD

3.50
3-42
4-04
4. 15

].3 APR

3-19
3.15
3.82
3.70

14 MAR 13 APR

3. 69 2 -98
3. 95 3. 35
3.67 3.33
4.01 4.18

14 MAR 13 APR

3. 41 3 .22
3.76 3 -'t9
3.95 3.0 9

4.21 3 - 76

25 SEPT
26 ocr

llean

N TIIIEV
WII'IR N\I

0
33+25

lrlean

N TIllEV
E FUNGV

NONE
TFSD

Mean

sotDlrEv
25 SEPT

25 oc',r

SOXDATEV
25 SEPT

25 oCT

sorDrrEv
25 SEPT

26 G,T

rlrsfR Nv
0

33+25

3.83
3. 84

3. 83

14 MAR

3. s8
4.08

3.83

14 MAR

3.68
3. 98

3-83

E FI'N6'
mNrR xv

0

33+25
0

33+25

N IIllEV
mNlR xr,

0

33+2 5
0

33+25

N TIT,IEV
E EuNGI'

NONE

TFSD
NONE
TFSD

N IIIIEV
E FONG:T'

NONE

TESD
NONE

TFSD
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88/?/Rl7

sIRAn IONNES /CECIAnE

rrrr. Tabfes of means rarrr

SOTIDATEV

25 SEPT

26 ocr

N TIIIEE

WINIER NX

EXTRiA NO

N TIT.IEV
B EI'NG1/

NONE

TFSD
NONE

NONE

lFSD
NONE

TESD

3. 33
3. 85
4. 05
4.0'7
3.49
3 .61
3.85
4.35

3 -24

2.13
3.5?
3.2r
4.42
3.46
3. 9s

14 HAR 13 APR
rl}ltR ltt,

0

33+25

33+25

14 MAR

3-30

58+25
3 .16

0+0+0
0. 76

13 APR
3. 85

Mean
3-58

STRAW MEAN DMC 86.9

PLOT ARE.A ITARVESAED O. OO21O
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88/R/B/2

IIINTER BARI.EY

SOWING DATES, APEIDS AIID BYDV

Object: To study the relationship of aphid nunibers in suction trap
samples to crop popu.l,ations and the incidence of BYDV on winter
barley soun on a range of dates - Grea! Eield II.

Spon!o!!: N. Carter, R.T. Ptumb.

Desigt: 4 randomised blocks of 10 p1ots.

tsho].e plot di.rnrions: 3.0 x 23.0.

TleatrDt.: ALI combinations of :-

1. SOIIDATE Dates of soeing:

10 SEPT 10 Septemlcer, 198?
21 SEPT 21 Septenber
30 SEPT 30 Septenlcer
14 OCT 14 Octobe!
26 OCT 25 Ocrober

2. APIIICIDE Aphj.cide:

None
CYPERI,IET Cypernrethri.n at 0-025 kg in 380 f on 13 Nov, 198?

NOIES: (1) A1I SOWDATE treatnenls rrere rotary harroged on the day of
sowing.

(2) The crop eas netEed against birds flom late June until
ma!uri!y.

Baaal app1ic.tioas: Manures: 'Nitram. at 120 kg and tate! at 480 kg-
weedkil.Lers: Glyphosate at 0-27 kg in 200 I. Ftlrroxypy! at 0.20 kg
rrith clopyralid at 0.07 kg and bromoxynil ar 0.34 kg in 200 L.
Isoproturon at 2.1 kg applied rith the prochloraz and carbendazim in
200 1. Eungicides: Prochlolaz at 0-40 kg and carbendazim at 0.15 kg.
Propiconazole at 0.12 kg and tridemorph at 0,25 k9 io 200 l.

Seed: Igri, so$n at 150 kg.

Cultiv.tions, etc.:- Spring-rine culrivared: 15 Aug, 1987. Gtyphosate
appfied: 8 Sep!. Heavy spiing-tine cuftivated toice: 10 Sept. N
appfied: 2 MaE, 1998. 8 Apr. Fluloxypy ith cfopyraLid and
bromoxynil applied: 25 Apr. Isoproturon wiEh plochLoraz and
cartendazin app.Lied: 6 May. Propicolrazo.le and tridemorph applied:
3 June. Combine harvesred: 4 Aug. Previous crops: it. barley 1986
and 198?.

NOrE: Aphids rrere counted from late Septen cer to Eebruary and again in
!tay- Visuaf estinates of BYDV rrere 

'nade 
at the end of April.

Components of yield rere rneasured. Take-a].l was assessed in
sul[ner.
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88/P.lB/2

GnrIN AOTOTES /HECrrXl

*r*r* Tables of meaos r****

IPBICIDE NONE CYPERIIET llean
sonrIl
10 sEPl 3.85 3.81 3-83
21 SEPI 5.28 5-36 5-32
30 sEPr 5.60 5-0? s.34
L4 ocr L-25 1.82 1-53
26 oc1 3.94 3.42 3.68

Mean 3. 98 3. 90 3. 94

i*r Standard eElols of diffeleaces of means ra*

SOTDTTE }PBICIDE SOT{DATE

}PEIeIDE
0.318 0.201 0-450

**r*r Stratun standard errors and coefficients of variation t+*+*

Stratum d.f.

PLO1 AREA IIARVESTED O. OO23O

s.e. cvx

GRAIN MEAN DT{t ?3.6
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88/R/B/3

WINTER IBRLEY

AIARM PSERoNioNE A}ID BIDV

Object: To deternine uhether the use of aphid a]arm pheromone afforrs
conrrol 0f BYDV to be achieved ,ith a decreased rate of insecticide _
Scout N.

Spotrlo.s: D.C. Grj.ffiths, !.E. Snart, R.T. plumb.

D6ri9a: 4 randomised blocks of 6 p1ots.

rhoLe plot,ri*nlioas: 6.0 x B.O.

TreltD[t!:

IIIS PEE

NONE

A
EENl
EENl+A
EEN2
EEN2+A

SpEays of insecticide and alarm pheromone:

None
Alam phelomone
Feavalelate at 9,55 g
Fenvaler:ate at 9-55 g + al.arm pheromone
Fenvalelate at 19.1 9
Eenvalelate at 19.1 g + alalm pheromone

NOIES: (1) Treatments were apptied in 2OO L on 22 Oct, tgBT-
(2) 

"he 
alarm pheromone lras E-beta-farnesene applied at O.2O kg.

Baa.l epplicatioaa: Manures: ,Nj.tram, at 120 kg and Later at 4gO kg.
weedki.Llers: Chlortoluron at 3.5 kg ,ith bromoxynj.l at 0.19 kg and
ioxynil ar 0.19 k9 in 200 1. Etuloxypyr at O.2O kg applied rrirtr rheprochLoraz and carbendazim j.n 200 I. Eungicides: prochloraz at
0.40 kg and carbendazim at 0.15 kg. plopiconazole at 0.12 k9 and
tridemorph at 0.25 kg in 2OO I.

Seed: Igri, so*n at 150 kg-

CuLtivatioDa. etc.:- Disced: 14 Ar..lg. 198?- pfougheal, rotary halroued,
seed soirni 22 Sept. Chlortolulon, bromoxynil and ioxynif applied:
6 Nov. Eirst N applied: 29 Eeb, 1988. Second N applj.ed: 7 Apr.
Fluroxypyr lrith prochforaz and calbendazim applied: 6 Uay. Rernaining
fungicides applied: 20 May. Combine harvested: 3 Aug. prevj.ous
crops: W. barley 1986 and 198?.

NOIE: Aphids nere counted soon after treatment and again in Aprif 198g.
Observati.ons rrere nade during the season of incidence of BYDV.
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88/RlBl3

GR,AIN TOIOTES/ITECTANA

rrilr Tables of nreans *r**i

IlfS PEE NONE A FEN1 FENI+A FEN2 EEN2+A Mean
1.09 't-48 7-14 8,03 8-04 .t..t4 1-69

r*r Standard errors of differences of fileans ar*

I}TS PBE
0 -324

iiir* Straturn standald errola a.d coefficients of valiation ***r*

Stratum

BLOCK.WP

d.f. 3. e. cv$

15 0. 458 5. 0

GRAIN MEAN DUt 84.5

PIOT AREA IIARVESTED O. OO153
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88/R/B/s

WINTER BTRI.EY

1rIRIETIES

Object: To study the yieLds of soloe of the nerre! lrinte! barley varieties
- Great Harpenden II.

Stoalola: R. Moffitt, J.F. JeDkyn.

Degigra: 4 randomised bfocks of 12 plols.

whole p].ot di.EDsions: 3.0 x 10.0.

treetcltt:

VInIETY

GERBEL
IGRI
KASKADE
MAGIE
MG 33+0
MG 0+25
MG 33+25
MG 5600
I,1ARI NKA
PI RATE
PI.AISANT
VIXEN

Gerbel (6 ror)
I qri.
Kaskade
lragie
Hagie rith 33 kg extra N applied on 17 Nov, 198?
Magie uj.th 25 kg extra N app].ied on 18 Eeb, 1988
Magie uith extra N applied on both the above dates
Magie with 'Seamac 600' spray
Marinka
Pirate (6 rol'l)
Plaisant (5 rolr)

lrOlES: (1) The extra N for \TARIETY ttc l,as appLied as u!ea-
(2) The 'Seanac 500, !,as applied at 5.6 I in 220 t on 11 Apr,

1988.

Bar.l appl.icatioag: llanures: 'Nitram, at 580 kg. Weedkillers:
Glyphosate at 0 -2'1 kg j.n 200 1. ChLorro).uron ar 3.5 kg in 200 I.
Fluroxypyr at 0.20 kg eith cfopyralid ar 0-07 k9 and bromorynit ar
0.34 kg in 200 l. Funq.icides: prochlotaz at 0.40 kg and carbendazim
at 0.15 kg iD 200 1. Propiconazole at 0.12 k9 and trialemorph at
0.25 kg in 200 1,. Gro$th regularors: Mepiqua! chloride ar 0.61 kg
and 2-chLoloethyl.phosphonic acid at 0.31 k9 ,ith a irett.ing agent
('Cit!ouet' a! 0.09 1) in 200 1.

Seed: Varieties. solrn ar 150 kg.

Cu:,tiv.tions, etc.:- Cullivated by rotary grubber: 18 Auq, 199?.
clyphosate applied: 18 Sepr. Rotaly harroxed: 29 Sept. Rotary
halror,ed, seed sorrn: 30 Sept. ChLortoluron applied: 5 Nov. N
applied: I8 Uar, 1988. Prochforaz and carbendazim appfied: 21 Apr.
Remaining weedkille.s applied: 25 Apr. crorth regulators eith
r.etting agent app.lied: 26 Apr. Remaining fungicides appfied:
26 May. Cornbine harvested: 3 Aug. plevious crops: W. wheat 198G,
s. bar-Iey 198?.

XOrES: (L) Sarples rere taken for disease assesefilent in June-
(2) Malti.ng quality was assessed on the grain from sooe

treatnents-
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SSlRlBls

GRUN T'NTNES/ECTTRB

r*rrt Tables of means *r*rr

VIRIEry
GERBET

IGRI
KASCADE

MAGIE
MG 33+0
M6 0+25

lrc 33+25
MG 5500
MARINXA

PI RATE
PLAl SANT

VIXEN

Mean

1 .2r
6.95

5.99
6. 01
6.60
6.48
6.26
7 .32
1 .66
6 -12
1 .42

6 ,13

r*r Stafldard errors of differences of areans ir*

YTEJEII
0.33{

rrrrr Stratum standard errors and coefficienta of variatioa *r***

St !atum

BtocK. ltP

d.f.

0.473

cv*

7.0

GR]AIN MEAN DU* 85- 3

PI,OT AREA HARVESTED O. OO2O3
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88/R/B/ 6

NINTER BARI.EY

EARI/EST DATES AIID UELTING qI'AIIIY

obj€ct: To investigate the effect.s of harvest dates on yiefd and nalting
qlraliEy of irint.er barley - Appletree.

Spongo!: .I. E. Jenkyn.

Desig!: 4 randomised bfocks of 5 pl.ots.

mole pl.ot,limDlioDs: 3.0 x 14.0.

l!eetrats:

IIARVDAIE Harvest dates:

V EAR',Y
EARLY
OPT IMUM
I.ATE
V I,AAE

Very ear).y on 2? July, 1988
Earl.y on 5 Aug
optimum on 12 Aug
Iate on 18 Aug
Very late on 26 Aug

Besll alP.!.icatioas: ltanures: 'Nitra.!a' at 120 kg and late! at 250 kg-
weedtiLlers: Efuroxypyr at 0.20 kg tith clopylaIid at' 0.0? kg and
bromoxynil at 0.34 kq in 200 1. Eungicides: Prochloraz at 0-40 kg
and carbendazim at 0.15 kg in 200 l. Propiconazole at 0.12 k9 and
tridenorph at 0.25 kq in 200 I.

Seed: Magie, soen at 160 kg.

Cu].tiyatioag, etc.:- Cultivated by rotary grubber: 26 Sept, 1987.
Ploughed, rotary halroi,red. seed sot,n: 7 Nov. Eirst N aPplied: 2 Mar,
1988. second N applied: 8 Apr. Plochloraz and calbendazim applied:
21 Apr. weedkillers applied: 26 Apr. Renaining fungicides applied:
1? May. Previous crops: Potatoes 1985, r. irheat 198?.

NcllIE: Halting quality pas assessed on the grain.

191

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-43 pp 26

88ln'lBl6

GRIIN TONOIBS /BECTARE

r*rrr Tables of fireans i*r*r

BIRX'DATE
V EARLY 6.41

EARLY 6.61
oPTrM(m 6.53

I,AIE 6.'I'I
v taTE 6.57

lrean 6. 59

i*r Standald errors of diffelences of means *r*

EARVDT?E
0.173

*rrr* Stlatum standard errors and coefficients of variation *i*aa

s. e. cvt

BLOCK,WP t2 0 -244 3.7

GRAND }iEAN DIlt 80.3

Stratum d.f.

PLOT AREA I{ARVESTED O. OO4 34

!92

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-43 pp 27

Sgle.lBl 9 and 88/it/B/9

SPRING BARLEY

VARIETIES AND N

Object: To study the yie-Ids of some of the ne$er varieties of s- barley
aL tno rates of nitrogen - Rothamsted (R) Highfield v and woburn (a)
Horsepool tane Close E.

SpoDlo!: R. Moffit.t.

Deriga: 3 (R) and 2 (w) randomised b-Iocks of 2 pLots sPlit into 13.

Sub-p]ot di*nsions: (R) 3.0 x 10.0- (w) 4.0 x 8.0.

tlaat&nt5: Afl combinat.ions of :-

whole ploEs

1. N

(R) (w)
125 7r7
L70 157

Sub plots

NiErogen ferti.l.izer (kg N), as 'Ni.!ram':

2. VARIErr Varieties:

B],ENHEIM Blenhei-m
cA}4EO Cameo
CORNICHE Corniche
DIGGER Diqger
DOUBLET Doublet
EERGIE
JOLENE
KLAXON

Fergie
JoIene
Klaxon

NATASHA Natasha
PRISMA Prisma
REGATTA Regatta
TRIUHPII Triumph
TRIUMPIIB lriumph + 'Baytafl' seed dressing

Blaa]. eppl.icatioas:
Eighfield v (R): ltanures: (0:18:36) at 690 kg. EIM at 35 t-

lleedkillers: Mecoplop aL 2-4 kg rith clopyralid at 0-05 kg and
blomoxynil at 0.24 kg in 200 l- cllrphosate at 1.1 kg in 200 1.
Fungicides: Tridemolph at 0-52 kg in 200 1. Propiconazole at
0.I2 kg and tridemorph at 0-25 kg in 200 I.

Horsepool Lane Close E (W): tleedkillers: BEonoxyoil at 0-24 k9 and
clopyrafid at 0.05 kg l,ith mecoprop at 2.1 k9 in 22O l.
Fungicide: Tridenolph at 0.52 kg in 220 1.

Seed: flighfield v (R): Soun at 160 kg-
tlorsepool Lane Cl.ose E (W): SoFn at 150 kg.
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88/R/B/9 aa<l SAllrlRl9

Culti.v.tioas, etc.:-
Highfield V (R): PK applied: 15 Oct, 198?- FyM app_Iied: 15 Dec-

Pfoughed: 18 Dec. Heavy spring-tine cultivated: 1 }rar, l9BB.
Rolled: 8 Mar. Rotary harrorred, seed soirn, harlo$ed: 31 Mar.
N tleatneDts app.Lied: 28 Apr. Weedkillers othe! thar glyphosate
applj.ed: 10 May. Trj.demorph app.Iied: 27 May. plopiconazofe and
tridemorph applied: 16 ,June. Glyphosare appLied: 9 Aug. Con[cine
halvested: 17 Aug. Previous crops: S. barley and potatoes 1986,
s. barley 198?.

Ilolsepool Lane Close E (W): Ploughed: 10 Uar. Disced tuice: 29 !tar,
30 Uar. Spike harroired rith crunbler attached. rotary halroired
rith clumbler attached, seed soirlr: 31 Mar. N treatEents appli.ed:
3 May- w€edkillers appLied: 17 !tay. Fungicide appfied: 2? Uay.
Combine halvested: 22 Aug. previous crops: potatoes 1986,
s. barfey 1987.

88/R/B/9 xrcsrrEr.D v (R)

@r roMrEs/nEctrRE

rrrrr Tables of nreans irlri

N
VTRIETY

BLENBEII.,{
cA.t'rEo

CORNICITE
DI GGER

DOUBLET
FERGIE
JOI-ENE
KLAXON

NATASHA
PRISMA

REGATTA
TRIUMPH

TRIUUPHB

llear

125

1 .12
7.30
6.03
6 -20
6.35
6.33
6. 10
6. 45
6.36
6.0s
6.68
6-49
5. 05

6 .42

170

5. 96
?. 03
6.26
6.56
6.58
5. 51
6. 55
6. 39
6 -7't
5.26
5 .29
6. 30
5.74

6.47

Hean

7.04
7. 16
6. 14
6. 38
6.46
5 .92
6 .3't
6 .42
6.5?
6. 15
6-49
6. 39
5.90

6.41

i*r Scandard errors of differences of means rrt

VE.RTETY N*
t,anlt!r

0.304 0.,130

r tlithir! the sare level of ll ooly

.rr** Stratum standaEd erEors and co€fficients of variation **irr

st!atum

BtocK. wP. sP

d.f.

48 0 .521

cv*

8 -2

GR,AIN !.IE,AN DUg 82.3

SUB PI,OT AREA HARVESTED O.OO2O4
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88/r{/B/9 EOPSEPOOT, rrNE CrOSE E (w)

GRAIN TON}IES /BTC!}RE

*1*a* Tabfes of means ***r*

N
IIARIETT

BLENHEIM
CA}IEO

CORNICITE
DIGGER

DOUBI,ET
EERGIE
JOLENE
KI,AXON

NATASHA
PRISMA

REGATTA
TRIUMPH

TRIUMPHB

Mean

117

4.86
4.86
4.85
4.69
4.66
4.50
4.82
4 .71
4.33
3.7 9

5.06
4.95
4 .5'7

4.56

157

4 .91
5 .24
4.91
4.99
4. ?0
4.91
4 .18

4.29
3.30
4.63
4.26
3.83

4.64

Mean

4 -91
5. 05
4.88
4.84
4.58
4 -1t
4.80
5 -12
4.31
3. 55
4.84
4 .61
4 .20

4.55

lri Standard errors of differences of means *r*

VARIETY
VARIETY

0.33? 0.4't6

r Within the sanre level of N only

rar*r straturn standard errors and coefficients of variation **r**

Stratum d.f.

0 -416 10 .2BLOCK.WP. SP 24

GRAIN }'EAN DHt 81.4

SUB PI,OT AREA TIARVESTED O.OO22O
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88 /RlB/tO

SPRING EARIEY

EARVEST DATES AND !.IA],TING QUAIITY

Object: Tr rnvesir.gace :he e:iec!s of harvest date on yield and malting
i.ralr:y oi spli.rg barlelr - tsones Close.

Spoasor: i. F. Jeokyn.

Design: 4 randomr.sed blocks of 5 p.Lots.

l{hole p].ot di-eas j.ons: 3.0 x 15. 0.

TaeatEDts:

IIARVDATE Date cf halvest:

NOGRN Greeo lissue virtually absent
NOGRN+1o Greeo lissue virtually absent + L0 days
OPT Oplimurn maturity
OPT+10 Optimum matulily + 10 days
OPT+20 Opt'imu]n maturj.ty + 20 days

NC,lfE: Above stages eeEe talgets. Actual dates of halvest Here 12 Aug,
1988, 18 Aug, 26 Aug, 5 Sept, 13 Sept.

B.saL applicatioas: Manules: 'Nitram' aE 220 kg. weedkilLers: Mecoprop
at- 2.4 kg ri.th clopyralid ac 0.05 kg aod blomoxyltiL at 0.24 kg in
200 1. Eungicides: Eenpropimorph at 0.?5 k9 in 200 i.. Propiconazole
at 0.12 kg and LEidemorph at 0.25 kg in 200 1.

Seed: Triunph, dlessed trj.adimenol and fuberldazofe, sonn at 160 kg.

CuLtivatioas, etc.:- Cultivat.ed by rotaly digge! and deep-tine
cuLtivated erirh viblating tines abouE 60 cm aparE, 45 cm deep:
12 Dec, 1987. Heavy spring-tioe cullivaled, N appl.ied. rotary
halrosed, seed sosn: ? Ma., 1988. Beedkillers applied: 11 Uay.
Fenpropimorph applied: 17 May. Remaininq fungicides applied:
I5 June. Prevj.ous crops: w. barley 1986, potaEoes 198?.

NOTE: MaLting quality was assessed on the gra.in.
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8AlR'lBlL0

G?AIN IOIIIIES /ErcTARB

r***t lables of neans *i*rr

IIA.RI'DTTE
NOGRN 8.70

NOGRN+1o 8.57
oPT 8. 17

oPT+10 7.86
oPT+20 7-81

Mean 8.22

*i* Standard elrols of differences of rneans rt'

AARVDATE
o. 334

**ti* Straturn standard errors and coefficient,s of variation r****

Stratum d.f. s.e. cvg

BLOCK.WP 12 0. a'12 5. ?

GRAIN }IEAN DMt 7 9,7

PIOT AREA HARVESAED O. OO378

19'1
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