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COIn BIIIIONS 199{

For each experiment current treatDeDts are shosn, together r,ith the
factor and Level natnes vrhich are used in the tables.

For each experihent, other than annuals, references are given to
prewious years. These refer to the , (Nun6rical) (Results) yields of the
Field Experihents' - (t) indicates a year rrhen treatnents were described.
Sitlce 1973 treatments have been described annually for all er<peri.hents and
(t) is not used for these years,

For the classical and sore loug-term experj.-eents reference is Dade Co
'Details' - separate publications, giving fu1l desorj.ptions of treatments
until 196? & 1973, $ith fu11 titles ,Details of the ClaEsical and Long Tern
Experfurents up tso 1967' and ,Detailg of the Clasgi.cal and Long TerE
E q)erihents up to 19?3'.

fhe folLo{ing conventions are observed unless othehrise stated.

A11 areas are in hectares. Alt plot dibensions are in D€tres.

A1l seed rates. rates of application of fertilizers, sprays etc. ar6
per hectare.

All yieldg and plant nutnb€rs are per hectare.

The follouing abbreviationa are used in variate headings:

Wheat, barley, oats, b€ans eEc.
Grain: crain (at 85t dry Eatter)
Strail: Strau (at 85t dry EEtter)

Sugar beet
RctoEs: Roots (pashed)
Sugar *: Suga! percentage of washed roots

A11 crops
Uean D.M. t: Uean dq. matter t as harvested

For any other ctop, details of abbreviations are given a8 necessary.

'Nitro-Chalk, contains 27* N and ,NitraD, 34.5* N.

'34.51 N' Deans 34-5t N as atmoniurn nitrate.

'Dolomite, lreana rErgnesian limestone.

Coropound fertilizers i.ndicated thus - (20:l-O:10) = coq)ound fertilizer
(20* N, 10t PrOs, 10t &O), granular unless othe!:uise stated.

Cereal straw is reDoved unless otherrrise stated.
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Earvatt araat for careali

On bost of those cereal experinents lrhich are harvested by cohbine the
'b1ank-ro!r' Eechnique is used Eo distinguish the areas taken for yi.eld
floltr the discard aleas. For example when seed is dlilled in 3 m wide
plots in rows 12 cm apart appropriate coulters ale prevented flom solring
and 17 central loers ale left fo! yield between pairs of blank rows - If
the row-spacing is other than 12 cn a similar arlangement is used but with
a dif ferent nuiribr of ro9s.

The ends of plots are separated from each other or from headlands by
1m fallow paths IIEde after the crop has established.

The 'A.rea harvesEed' in the 'Yields', uheu the blank-ro!, technique is
used, is Ehe ploduct r -

nutlrbe! of rows harv€sted x distance betireen rous x length of loirs.

If no rous ale IefE blank and the pLot is sider than the cohbine
harvester so that discards are left uncut, the 'A!ea harwested' is the
product: -

rridth of cutter bar x lengEh of rors.

If the pLot is narrorrer than the conbine so that the whoLe area betrreen
paths is cut, the 'Area harveEled' is the product: -

number of rows x distaltce between lows x length of !o!,rs.

We do noE apply the adjustment useal tlr some $orkels erho take the
harvested areas as tridth x length t{here each is measured to lhe centre of
'paths' up to a iraximum of about 50 cm.

llables ol Dana

Tables of means are presented directly froh conputer output. Both
factor and 1eve1 names are presented in upper case charactels. vertical
and horizontal lines are omitted e-g-:-

PACTOR C LEVEL C1 LEVEL C2 LEVEL C3

PACIIDR B LEVEL 91 LEVEL 82 LEVEL 81 LEVEL 82 LEVEL 81 LEVEL 82
Ftc5oR I
LEVEL A1
LEVEL A2

Standalal errois

NoTES: (1) This report gives standard errors of differences, not of
means .

(2) Annotations (e.9. i min rep, max-min, rDax rep) to S.E.Ds
are only explained the first time they occur in any
expe! inent .
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PESIICIDES USED

The follouing list of pesticides is based oo The IJK pesticides cuide,
C.A.B- International and British Clop protection Council. published by
Uni.versity Press, Cambri.dge.

I(EY T$ ABBREVITTIONS

D Desiccant
F Fungicide

E Herbicide
I Acaric ide

CR Grolrth regulato! lt NenECicide

I Insecti.cide
I Uol luscicide

lD AdjuvanE

FONCIIOX ACTTVE GRADIETITTRT.DE }IAX8

Addei AD

Agricheh Flowable Thir:am ?
Alty

Aphox
Ashlade llancozeb FL
Atlas Dinethoate 40
Atlas siDazine
Barclay calLup
Basagran
Baytan

Benazalox

BenlaEe
Bonbardier
Bravo 500
Briotril PLus 19/19

Butisan S
Carbetamex
ceresol

Ce!evax

Cerevax Extra

Cheetah Super

Adjuvant oi1 containiag
97t lefined mineral oi1

600 g/1 thiram
209 v/$ metsuLfuron-

methyl
50t rrli., pirimicalb
410 g/L mancozeb
400 g/1 diE€thoate
500 g/1 sinazine
350 g/1 gll,tr hosate
480 g/1 bentazone
3j25* w/tt fuberidazole

+ tliadimenol
30:5t w/v, benazolin +

cLopy!a1id
50t benonyl
500 g/1 chlorothalonil
500 g/1 chlorothalonil
190:190 g/1 brotl|o)<yni I +

ior(yni.1
500 g/1. metazachlor
70t w/w carbetamide
20 g/1 phenylnercury

acetate
374t23 g/7 carboxin

+ thiabendazole
300:2O:25 g/1 carboxin

+ imazalil + thi.a.bendazole
55 g/1 fenoxap.op-p-eEhyl.
480 g/I fentin hydroxide
L67 t76? g/7 iprodione

+ thiophanate-methyl
94.-300 g./l flutriafoL +
ip!odione
25 g./1 del.tamethlin
10:54t r/w carbendazidr +

&aneb
80t !r/w carbendazim (MBC)
80t rrlw trEncozeb
L25:375 gll triadiDenol

+ trideDorlrh

s

I
F
t,l
E
E
n
9

E

P
F
?
I

s
E
?

P

P

g
Chiltern Super-Ti.n 4L p
Colq>ass

cyclone

Decis
Delsene l{ Powder

Derosal WDC

Dithane 945
Do! in

I
E

P

F
P
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IRIDE IIIINE

Dow shi.eld
Draza
Duplosan NeI, System CUPP

Duraban 48E
Parmon PDQ

Fastac
Ponofos Seed Treatment
Fungazil 100 sL
cesaprim 500sC
clt4)hogan
Glytex

Goltix We

Grarloxone 100
Halo

Hoegras s
Hostathiou
Hytahe 500 sC*
Intracrop BLA

Kerb Plo
Landgold Diquat
Laser
Lindex-Plus FS

Lo-gran 20 wc
Mallard 750 Ec
uistral
New 5C Clrcocel

opogard 500 sc**

opEtuoof
Orytril C}{

Panoctine
PanocEine Plus

Pirihicarb 50 DG

Prelude 20LF
Punch C

Radar
Rappor
Raptr)or Plus

Reglone
Ripcord
Ronilan FL
Rotalin
Roundup

ACTTVE ITIGREDIBIT

200 g,/1 clopyrali.d
4t I.I/!r meEhiocarb
600 g/1. mecoprop-P
480 9/1 chlorpyrifos
80:120 g/1 diquat

+ paraquat
100 g/1 alpha-cypermethrin
433 g/L fonofos
100 g/1 irnazalil
500 g/l atrazlne
360 g/1 glyphosate
3.4:70* q/w isoxaben +

Inethabenzthiazuron
70t nrlw metamitron
200 g/1 paraquat
37 5:4'7 g/L chlorothalonil

+ flutri-afol
378 g/1 diclofop-nethyl
420 g/1 triazophos
500 g,/1 isoproturon
52t synthetic latex and

20C alkyl phenol ethylene
oxide condensate

400 g/1 propyzamide
200 g/1 diquat
200 g/1 cycloxydim
41:545 t'73 g/1

fenplopihorph + gama-HCH
+ thiram

208 1,/w taj-asulfuron
750 g/1 fenpropj.dia
?50 g/1 fenpropimorph
645:32 q/ )- chlormequat +

choline chlo!ide
150:350 g/1 telbuthy-

lazine + terbutryn
4* w/r^' metal.dehyde
200.200 q/l blomoxynil +

ioxynil
300 g/1 guazatine
300:25 q/1 guazatine+

irnazal i 1
50t vrlw pirini.carb
500 g/1 prochloraz
L25t250 q/I carbendazim +

flusilazole
250 g/f propiconazole
300 g/1 guazatine
300:25 g/I guazati.ne +

ilhazal i 1
200 g/l diquat
100 g/1 cypermethrin
500 g/l vinclozolin
300 g/1 linuron
360 g/1 glyphosate

FT'NCTIOII

x
I', I
x
I,A
E,D

I
I
P
c
H

tr

H

E
F

x
I
E
AI)

x
H,D
g
?,!

x
P
F
GR

E

x
g

F
F

I
P
?

?
F
P

E.D
I
P
E
E
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rRADE NAXE

Rovral F1o
scyEhe
Sportak 45
Standon Tridenorph 750
Starane 2
Sting CT
synchemicals Dalapon
stonp 400
swipe 550 EC

Tigress

Tilr 250 EC

Tripart Brevls
Vassgro Spreader

Vindex

Wildcat
YalEox

FT'IICTTO}I

P
H

P
P
H

II
tr
E
x

E

P
GR

AI)

E

E
I,IT

ACIIVE INGREDIENT

250 g/1 iprodione
200 9/1 paraquat
450 g/f prochloraz
750 g/1 tridemorph
200 g/1 f1u}:oxypyr
120 g/1 glyphosate
859 w/w dalapon
400 g/1 pendimethalin
56:56:448 g/1 bromo)<ynil +

ioxynil + mecoprop
313 : 14 gll. diclofop-nethyl

+ fenoxaprop-P-ethyl
250 g/1 propiconazole
700 g,/1 chlormequat
nonyl phenol -ethylene

oxide condensates
240150 g/l brornoxynil +

c lopyral id
55 gi./ I fenoxaprop- P-ethy1
58 w/w caibofuran

* Previously 1abe11ed Hytane 500 L
** Previously labelled Opogard 500 Pr[

10
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94IR.IBKI L

BROADBAIJK

Objact: To study the effects of organic and inorganic nanules on
continuous w- wheat - Froln 1958 tvro thlee-year rotations were
included: potatoes, beans, r,r. wheat and fallow, !,r. wheat, !r- i{heat.
In 1979 the first rotation was changed to fa11oer, potatoes, w. wheat.
In 1980 the second rotation reverted to continuous w. uheat - Since
1985 part of the second rotation has been added to the first to
extend the rotation to fallor,, potatoes, w. vrheat, w. wheat, w. t,heat -

The 151st year, w. qheat, fallorr, potatoes.

For previous years see'Details' 1957 and 19?3, Station Report for 1966,
pp. 229-237, Station Report for 1968, Part 2, Station Report for 1982,
Part 2, pp- 5-44 and'74-93/R/BK/\-

Area6 harvested:
Wheat :

2,3,5 and 6 0.00533

section
0

1

0.00351
0 .00545

0 .00551-
0.00348

9

Potatoes i '7

T-eatDelts;

Whole plots

PLOT Fertilizers and organic manures: -
Treatrnents TreatmeltEs Treatments

Plot until 195? from 1958 frorB 1985

O1DN4P( 01 _ DN2PK DN4PK
21DN2 2I D DN2 DN2
22D22DDD
030 03 None None None
05F 05 P K Na ldg P K (Na) Mg PK Ug
O6N1F 06 N1 PKNaMg Nl PK (Na) Ug N1 PRUg
07N2F 0'7 N2 PKNaMg N2 PK (Na) Ug l.I2PKMg
08N3F 08 N3 P K Na I'tg N3 P K (Na) Mg N3 P l( Mg

09N4F 09 N*1 P K Na Ug N4 P K (Na) l,lg N4 P K l{g
10N2 10 N2 N2 N2
11N2P 11 N2 P N2 P N2 P

12MPNA L2 N2 P Na N2 P }Ia N2 P Na
13N2PK 13 N2PK N2PK N2PK
14N2PruG 14 N2 P Mg N2 P K Ug N2 P K Mg
15N5P 15 N2 P K Na Mg N3 P K (Na) ug N5 P K t{g
16N5F 16 N*2 P K Na l4s N2 P K (Na) Ug N5 P K r.{g

17N1+3FH 17 N2(A) N2 1/2(P K (Na) us) N1+3 1/2(Px ug)+
18N0+3FH 18 P K Na Mg(A) N2 7/2lP l( (Na) Ug) N0+3 1/2(PK Ug)+
19C19CCC
20N2K!.G 20 l.I2 K Na ug N2 K (Na) Ug r'I2 K r.dg

(A) Alternating

11
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9ltRtBx.tL

+ This change since 1980- Treatments shown are those to \r. wheati
autum N altelnates. Potatoes receive N3 7/2 (PK Mg) on both Plots 17
and 18.

N1,N2,N3,N4,N5,N5t 4A, 96, 144, 792, 240. 2aa kg N (as sulphate of
amnonia until 1957, except N* which was nitrate of
soda. AII as 'Nitro-Cha1k' in spring from 1968 to
1985, as 34-5* N since 1986.)

N0+3; N1+3: None in autumn + 144 kg N in spring; 48 kg N in
autunm + 144 kq N in spling

P: 35 kg P as triple superphosphate in 19?/. and since 1988,
single superphosphate in other years

K: 90 kg R as sulphate of poEash
Na: 55 kg Na as sulphate of soda

(Na): 16 kg Na as sulphate of soda until 1973
Mg: 30 kg Ug aDnually to Plot 14, 35 kg titg every thj.rd

year to other plots since 19?4. A11 as kieserite
since 1974, previously as sulphate of nagnesia
annually

D: EaEnlrard nanule at 35 tonnes
C: Castor meal to supply 95 kg N until 1988, none since

H: Half rate

Strips of sub-plots: Until 195? vrheat alone was glown on the experiment.
with some bare fallowing. From 1958, ten sEl:ips of
sub-plots (secEions) were started wj.Eh the following
cropping: -

F: P K (Na) l4g

1/W2A 9/W35 0/W43 8,/F 6 /V117 5/W3 3/W2 7 /POTS 4/F 2/W7
198+6*{53742

w
w

w
w

w
w

w
w

w

w
w
w
w
w
w
w
w
w

w
w
w
w

I,l

w
w
w

W

w

w

w
w

w
w

w
w
w
w
w
w
w
w
w
w
w
w

w

w
w

w
w

w

w
w
w
w
w

w
w
w
w
w

w
w
w
w

!t
w
w
w
w
w
w
w
w
w
w
w
!l
F
w
w

w
w

F
w
w

F
w
w

F

vl
F
w
w
E'

w
w
w
w
w
w
w

w
w
w

w

w
w

w
F
w
w
F
w
w
F
w
w
F
w
w
w
w
!l
w
F
P
w
w
w
F

w
w
F
w
w
F
w
w
F
w
w
F
w
w
w

w
w
F
P
w
w
w

P

BE
w
P

BE
w
P

BE
w
P

w
F
P
w
F
P
w
w
w
F
P
w

P
BE

w
P
BE
w
P

BE
w
P

P

w
F
P

w
F
P

w
w
w
F
P

SECTIOII
Sect ion
Year
1968
19 59
1970
19? 1

197 2
t9'7 3

79'7 4
79'7 5
!97 6
t9'7'7
1978
497 9
1980
19 81
79a2
19 83
19 84
1985
1985
1987
1988
1989
1990

BE
w
P

BE
w
P

BE

P

BE
w
F
P
w
P
P

tI
w
w

F
P

w
w
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94IRIBRIL

sEcrror 7/w2a 9/w36 0/w43 A/F 6/W17 5/W3 3/W2'|/POTS 4/F 2/t17
sectioa 7 9 0* 8+ 5** 5 3 1 4 2

Year
1991 WWWWWPPWWW
1992WWWWWWPWWF
lgg3WWWWWWWFWP
1994WWWFWWWPFW

W = w. $heat, P = potatoes, BE = s- Lreans, F = fallol,

* Stlaw incorporated since autumn 1985. *" No sPrays except weedkillers
since 1.985. + No weedkillers.

llofBs: (1) For a ful1er recoid of treatments see 'Details' etc.
(2) From aurulnn 19?5 to autunD 19a6, chalk was applied at 2.9 t

each autunn to all plots i.n sets of Sections on a thlee-yea!
cycle. Yea! 1: sections 1,2,3- Year 2: Sections 5,1 '4,9.
Year 3: Sections 0,4,5. From autulm 1988 until autumn 1992 a
five-year cycle ltas used. Year 1: sections 1,3. Year 2:
sections 2,8. Year 3: Sections 7,9. Yeai 4: sectjons 4,6-
Year 5: sections 0,5. None applied in auturrm 1992 or autunm
1993.

ErD.rlmDtal dl.ry:
A11 sections:

21-oct-93 : T : P applied.
25-oct-93 : I : K, Na and ug applied.
26-ocL-93 : l: FYU applied.
28-Oct-93 : B: Ploughed.
02-Now-93 : B: Rotary harrowed, trice-

cropped sections:
W. wheat:

19-Aug-93 : I : straw chopped (section 0 only).
21-oct-93 : I : Autunn N treatrhents applied.
O3-Nov-93 : T : Rotary harroued, Apo11o, dlessed Fonofos Seed Treatment,

dritled at 380 seeds Per m2.

21-Dec-93 : t : Draza at 5.5 kg, (except sectsion 5).
18-Apr-94 : t : Spring N tleatments aPPlied.
O9-uay-94 : f : AlIy at 30 g ui.th cheetah suPer at 3'0 1 and starane 2

at 0.75 1 in 200 1.
: T : sportak 45 at 0.? l with standen Tridemorph at 0.5 I and

New 5C Cycocel at 2.5 l in 200 1, (except section 6).
13--Jun-94 : T : starane 2 at 7-5 l in 200 1.

: I : Halo at 2.0 1 r,rith uallard ?50 Ec at 1-0 1 in 200 1
(except section 6).

15-Jun-94 : I : Hostathion at 840 mI in 200 1 (except section 5).
28-Jun-94 : T : Delsene M Powaler at 2-5 kg with l,listral at 0.5 I in

200 1 (excepts section 6).
22-L!ug-94 : T : Combine harvested.

PotaEoes:
18-Apr-94 : I : spring N treatments applied-
2a-Apr-94 : T : Heavy spring-tine cultivated twice, rotary harrowed.

planted Estir6, dressed Fungazil 100 sL.
16-May-94 : T : Rotary ridged-

13
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ExporlDntal illary:
Cropped Sections:

23-l4ay-94 : I : Farhon PDQ at 2-0 l with Rotalin at 5-0 1in 2OO 1.
23-Jun-94 : T : Dithane 945 at 1.? kg r,ith Intracrop BLA at 0.2 1 in

200 1-
07-Ju1-94 : T : Dithane 945 at 1-7 kg with piri.micarb 50 DC at 0.28 kg

and Intracrop BtA at 0.2 I in 200 t.
25-Ju1-94 : I : Ashlade Mancozeb FL at 2.5 I with Intracrop BLA at 0.2 1

ir 200 1.
15-Aug-94 : t : Ashlade }tancozeb FL at 2.5 I with Intracrop BLA at 0.2 I

in 200 1-
30-Aug-94 : I : Ashlade Mancozeb FL at 2.5 l with Intracrop BLA at 0.2 t

in 200 1.
26-sep-94 : T : chiltern super-Tin 4L at 560 ml wlth Reglone at 4.0 l in

200 1.
06-Oct-94: I: Lifted.

Pa1lo!,/:
28-Apr-94 : T : Heavy spring-tine cultivated, twice.

. 16-Jun-94 : r : Cultivated LV rotary grubl,et.
0?-Ju1-94 : f : Cultivated by roEary grubber.

!IC/IBS: (1) Corlection: Areas of wheat harvested in 1991, L992 and 1993
should be corrected to read the same as the areas of wheat
harvested in 1994. When cropped with lrheat, the harvested areas
on sections 4 and 7 reere 0-00533 ha. and the harvested areas oI!
section 8 were 0.00561 ha- llarvested areas of potatoes lemained
unchanged.

(2) Sectsion 9 was drained betweeD 31 August and 4 September, 1993.
An inter.ceptor. drain of perforated plastic (250 nun diarneter) sras
laid at 1m depth between sections I and 9. Drains of
perforated plasEic (80 fim diameter) were 1aid at O.?5 !n depth
in the centre of each plot of section 9; these drains discharged
into the open drain to the east of section 9. A1I the drains
weie laial bV a track-layiRg trenching machine, which delivered
gravel backfill to n'ithin 0-3 m of the soil surface.

(3) samples of grain and stLaw from sections l and 2 and samples of
potato tubers from section 7 were taken for chemical aoalysis.

14
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gllRlBrll n. rfEEtr

oRtnt mNtrBs /sEcrAnE

irlar .Itables of means r*r**

rrEcrrot 2/wl
DICI

01DN4PK 10.54
21DN2 9.58

22D ? .88
030 r.7r
05F 1 .8?

05N1F 4.58
0?N2F 6.42
08N3F 8 - 50
09N4F A -25
10N2 5.43

11N2P 5.31
12N2PNA 5.48
13N2PK 5 - 59

14N2 PKt'rc 6.08
15N5F 8.04
15N6P 7 - 55

17N1+3FN 7.55
18N0+3FN ? .31

19C 1.58
2 oNKUG

1/W2 slnf 6/sl7

9.47 8.66 7 .44
1.93 7.65 5-85
4.15 {.38 5.03
0 .40 0 .23 0 .90
0.51 0.29 0.95
3 .53 2.30 2.AA
5.11 4.11 4 -60
6.62 4.34 5.33
7 .42 6.05 5 -7 6
1 .24 2.26 2 .35
4.58 3.61 3.24
4.79 4.39 3.61
5 . 13 3 .5? 4.55
4.92 3 .71 4.50
1.18 ?-05 5.98
1.99 7.42 6.38
6.42 6.69 s.92
5.51 6.18 5.98
0 .a2 t.25 I .69

t/w2a 9/w36 0 /v143

1.22 7 -O't 5.94
5.92 4.22 5.01
0.58 0.21 0.85
0.?5 0.53 0.69
2 .a9 3 .05 2 .79
5.14 4.39 5.01
6.32 5 -52 6.40
5 - 93 S -'19 6.55
2.38 1.95 2.30
3 .43 2.79 3 .47
3.42 4.19 4.03
4.7 0 5.2A 4.99
5 .22 5 -45 5.22
't .33 't.36 7.L2
?.08 7 .52 '7 .21
6.35 6.11 6.2L
5.3't 5-52 5.5{
t.L2 1.45 0.95
2-42 * 2.9t

GRAIN MEAN DI,{t 85.4

15
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galslsxlL If. nsBlr

SIN.IW TONTIBS /HECIIARE

***r, Tables of means *rr**

gBCTIOX

PIOI
O ].DN4 PK

21DN2
22D
030
05F

O6N1F
O7N2F
O8N3F
O 9N4F

10N2
11N2 P

12N2PNA
13N2 PK

14N2 PK}.IG

15N5F
16N6F

1?N1+ 3 Fl.I

18N0+3FN
19C

2 ONKUG

2/wt L/w2a

7 -64
5 .80 4 .58
3-s4 3.05
0.55 0.10
0.45 0 .13
2.t2 1.38
3-59 2.56
4-9t 3.4'7
5.24 3.36
2 -A9 1.89
2.52 2.04
2 -75 2.24
3.6'7 2.74
2.36 2.45
5.28 4.31
4.88 4.L7
4.18 3.38
4.27 2 -66
o -2L 0.18

* 1.68

STRAW },TEAN DMg 90.4

16
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9lIRIBRIL POlrAToES

***** rl'ables of means *****

Pf,or
O 1DN4 PK

21DN2
22D
030
05F

O6N1E
O?N2F
O8N3F
O9N4F

10N2
11N2P

12N2PNA
13N2 PK

14N2 PKMG

15N5F
16N6F

17N3 FH

18N3FH
19C

TO4IAII ITI'BER:I
AONNES/
EECTTIE

15-tr
1-1 .0
\7 -6
4.2
5.1
9-2

13.0
15 .9
22 .A
3.7

4-6
8.'l

29 -4

23.1
16 .3
L7 -2
5-3

3 mnE
3.81 CX ( 1.5
IIICE) RIDDIIB

83.1
79.4
40.2
56 -2
53.8
t2-6
75 -9
83.3
90-5
55 .8
34-2
49.r
'7t -9
91. 0
90-3
8?.8
84.5
80-9
50 .8

7',7
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91lRlsBl2

II@S BARIJEY

Obj6ct: To study the effects of organj.c and inorganic manures on
continuous s- barley- Frotl 1968 to 1978 a rotation of potatoes,
tteans and s. barley was practised. The rotaEioD was discontinued in
1979 and the experiment rewerted to continuous s. barley.

The 143rd year, s. barLey.

For previous years see 'Details' 1957 and 1973, Station Report for 1955
a d 7 4-93/R,/$B/2

faatDstr: A-tl com.binations of : -

lthole plols

1. XANURE Plot Fertilizers and organic irErnures:

-P-
--K
.PK
A--
AP_
A-(
APR
N----
NP---
N-R--
NPK__
N--S-
NP_S-
N_KS-
NPKS-
N---S
NP--S
N_K-S
NP(-S
N--SS
NP-SS
N_KSS
NPKSS
c(--)
c(P-)
C(-K)
C(PK)
D
(D)
(A)

11
2l
3L
47
72

42
131
23L
331
431
134
234
334
434
L32
232
332
432
133
233
333
433
l4
24
34
44
12
'tL
62

Form of N

!452-t966

None
None
None
None
A
A
A
A
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
c
C

c
c
None
(D)
(Ashes)
None

Addi.tional
treatments
1852-79't9

p

K{Na)}rg
PK (Na) Ug

P
K (Na) Ug

PK (Na) US

P

K (Na) Mg
PK (Na) l.lg

sl
PSi

R (Na)UgSi
PK ( Na ) l,IgS i

P

K (Na) Mg
PK(Na)Mg

si.
P Si

K (Na)Mgsi
PK(Na)MgSi

P

K (Na) Mg
PK (Na) Ug

D

Changes
since
1980

Si omitted

si added

PKUg omitted

18
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9ttalsBl2

Porm of N: A, sulphate of amnonia: N, nitrate of soda - each to supply
48 kg N: C, castor meaL to supply 95 kg N

P: 35 kg P as triple superphosPhate in 1974 and si.nce 1988,
single superphosphate in other years

X: 90 kg K as sulphate of Potash
(Na): 16 kg Na as sulphate of soda until 1973

f,Ig: 35 kg Mg, as kieserite every third year since 19?{ (sulphate
of magnesia annually until 1973)

si: silicate of soda at 450 kg
D: Parmyard manure at 35 tonnes - (D): until 1871 only

(Ashes): weed ash 1852-191.6, furnace ash a9a7 -!932, none since

sub pLots

2. N Nillogen fertilizer (ks N), as 'Nitro-Cha1k', since
1958 (cumulative N applications untj.l 19?3, on a
cYcI ic system since 1974):

0
48
96

744

Plus extra plots testing all conibinations of:-

lJhole plots

1. xAIfrnE Fertilizers oEher than nragnesium:

55AN2PK Plot 55 AN2PK

56--PR PloE 56 --PK
57NN2-- Plot. 57 NN2

58NN2-- Plot 58 NN2

N2: 96 kg N as 'Nltro-Cha1k' since 1958. Other slznbols as al'ove '

sub plots

2- !,GNASIU| Magnesium fertilizer (kg Mq) as kieselite every third
' '.nce 19711:vEqr rl

0
35

IcIfE: For a fuller record see 'Details' e!c.

E D.rLDatcl all.rY:
19-Nov-93 : T: P applj'ed.
22-Nov-93 : f : si and K aPPl'j.ed.
15-Dec-93 : I: FYM apPlied.
16-Dec-93 : B : Ploughed.
14-l.la!-94 : B : Spring-tine cultiwated twice, lotary harrowed, Alexis,

dressed Baytan, drilled at 350 seeds per n2, rol1ed'

19
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ErD.rlDDtal all.ay:
27-Apt-94: I: N applied.
2'7 -ltay-g{ : B : Duplosan New S1,stem Ct{pp at 2.0 1wilh Vindex at 1.4 I

in 200 1-
23-Jun-94 : B : Derosal- riDc at 312 g r,rith Dolin at 1.0 I in 250 l.
09-Aug-94 : B: conbine harvested.

IICyIB: Samples of grain and straw were taken from selected plots for
chehical analysis.

XTII PI'IS

GRTIf, TONTES.'SBCAARE

rrrrr .I,ables of heans ****r

N
XA}TURE

0

0.25
I .90
0.07
0.57
0.57
2.04
0 .43
0.?5
0.20
1.64
0.50
t.12
0 .85
0 .86
1.?0
0.60
1.04
2.1,5
0.?0
0 .79
L.72
2.02
0.26
0.59
1.08
1 .33
0 .99
0.96
3.75
0 .52
0.48
0 .61

1.01

86.0

48

0.28
3.29
1.01
3 .08

3 .02
1. 11
2.94
1.04
3.51
1.56
3-04
1.11
4.04
7.A2
3.59
1.71
3 .62
1.r0
3.50
1- 44
3.35
7.'t7
3.78

1 .96
2.34
5.52
1-9?
r .97
0.95

2.10

96

0 -92

0.75
s.10
1- 18
3 .81
0-95
3-95
1.89
4.09
1-55
4.43
2.77
3 .85
1- 91
5.60
t.76
4.76
2 -05
4 -36
1.83
4.20
2.24
4 .39
3-08
3.65
3.50
4 -24
5-42
3.?1
1.53
0-33

3.07

744

0.?5
2.9a
2 .05
6.10
1-08
3 .62
1.53
5.14
7 .62
3.?5
1.?5
5.49
1-39
3.65
3 .05

2 -23
4 .27
2 -51
5. 11
1 .99
4.74
2 .79
6 .40

4- 03
3 -84
4.a2
5.52
2.L9
1.59
1.54

3.12

llean

0 .55
2 -94
0.97
3 .7t
0 .91
3.12
1 .01
3.20
1.19
3 .28
7 .37
3 .62
1.53
3 .10
2.L2
3.'t5
1.68
3.68
t.7 4
3.44
1.59
3.59

3.79

3.06
2.57
3.09
5.05
2.L0
r. a2
0.85

2 .45

-P-
--K
-PK
A--
AP-
A-R
APK

N----
NP--.
N-K_-
NPK--
N--S-
NP-S -
N_KS-
NPKS-
N---S
NP-.S
N_K-S
NPK_S
N--SS
NP-SS
N-KSS
NPKSS
c(_-)
c (P_)
c(-K)
C(PK)

D
(D)

'ol

Hean

GRAIN UEAN Dt{3
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9t lRlgBl2 x^rtr Prots

STRAT ION}IES /BECTARE

**rr* Tables of means *...r

r
XIITT'RE

-P-
--K
_PK

A--
AP.
A.K
APK

D
(D)

'ol

ltean

I(A}TUBE
XGNESII'I{

0

35

Mean

55AN2 PK

3.'7',7

4.65

4.21

STRAW MEAN DI.,8 ?7.8

PLOT AREA HARVESTED O. OO154

EXIRT PIOIS

GR} IONXBS/f,ECTANE

*r**. Tables of means rrr**

0

0.0?
0.50
0.04
0 .27
0 .17
0 .49
0.17
o.2L
1.26
0.26
0.13
0.23

0 .31

48

0.19
7.24
0 .29
1.00
0 -23
1.07
0 -26
1 .04
3.00
0 .59
0.38
0 .2'7

0.80

0.15
0.19

0.17

95

o -24
1.45
0 -20
1.89
0 -29
1-78
0.2'l
1.88
3.06
1-20
0 .43
0 -27

1.0?

144

o.24
1 .45
0 -59
2.46
0 -23
1 .40
0.40
2.49
3.70
0 -65
0.3?
0 .47

7.24

Mean

0.18
1- 16
0.28
1 .39
0.23
1.19
0.21
1.50
2.16
0.70
0.33
0.30

0.86

55--PK 57NN2-

2.54

2.55

58NN2--

0 .53
0.98

0.75

Mean

1.16
2 .09

GRAIN MEAN DI.'8 86.7

PLOT AREA IIARVESTED O. OO329
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94 tRtwE / 1

}IIITAT AND FAI,LOW

Obj.ct: To study tbe effects of fallowing on unma[ured !r. wheaE -
tloosfield -

The 139th year, w. wheat.

For previous years see 'Detai1s, 196?, 19?3 ar,d'?4-93/R/wF/3.

Wtol. Dlot alLE D.loD.: 9.0 x 211.

TreatnrDta :

Each year there are tv,ro plots, one is sown to w. vrheat., one is
fallow; they alternate in successive years.

E&..lDDtal dlary:
Wheat plot:

20-Oct-93 ; T : Ploughed.
28-Oct-93 : I : Spling-tine cultivated, rotary harrowed, Apollo, dressed

Fonofos seed Treatrnent, drilled at 3go seeds per !n2.
09-May-94 : t : AIly at 30 g i.rith Cheetah Super at 3.0 I and Stalane 2

at 0.75 f in 200 I-
: T : Halo ar 2.0 I rrith Nerv 5C Cycoc€1 at 2.5 I in 2OO l.

13-Jun-94 : I ; Halo at 2.0 1\dith ttallard ?50 EC at 0.5 1 in 2OO 1..
1?-Jun-94 : T : Hostathion at 840 nI i.n 200 1.
22-A\g-94 : T I Combine harvested.

Fal1ow pLot:
20-Oct-93 : T : Ploughed.
15-Jun-94 : T : Cultivated by rotary glubber.
08-Ju1-94 : T : Cultivated by rotary grubber.

CRAIX .lI|D AIRII' IOI'IIES /EACTTRE

CRAIN STRAW
YIELD L.L2 0.39

MEAN DMI 84.1 16.9

PLOT AREA HARVESTED 0.023232

22
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94 tRtE.x/ 4

EXEAI'S TION I,AND

object: To study the residual effects of manures applied 18?6-1901, and
of additional phosphate applied since 1986, on the yield of
continuous s. barley up to 1991. w. wheat since - Hoosfield.

The 139th year, w. wheat.

For previous years see 'Details' 795'7, 1973 and 74-93/R/Ey'/4.

fr.atltFata: A11 conbinations of :-

Whole plots (P test )

Residues of manures applied annually 18'6-1901:

Nooe
D Farmf/ard manule aE 35 tonnes
N 95 kg N as amnonium saLts
P 34 kg P as superphogphate
NPKNAIG N and P as above pLus 137 kq K as sulphate of potash,

16 kg Na as sulphate of soda, 11 kg Ug as sulphate
of rEgnesia

2. P REg Resj.dues of phosphate (kg p) applied annually from 1986,
as si.ogl,e superphosphate in 1986 and 198?, triple
superphosphate fron 1988 until 1992, none sioce:

1. OID RES

o

o
P1
P2
P3

None
44
8?
131

plus

Iihole plote (K cest, previously N test until 1991)

OI,D REg

o
D

PK

N*PK

Residues of nanures applied annually 1876-1901:

Nooe
Fafiq.ard manule at 35 tonnes
96 kg N as nitrate of soda
34 kg P aa superphosphate. 137 kg K as sulphate of

potash
N, P and I( as above

E-DerlDltal, tualtr:
P test:

1.5-Oct-93 : T : lturiate of potash at 167 kg.
K test:

15-oct-93 : I : Triple supelphosphate at 319 kg,
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E-D.lLrDtal athry:
A11 plots:

20-oct-93 : B : Ploughed.
22-OcL-93 : B : Spring-tine cultivated twice, rot'ary harrowed, Mercia,

dressed Cerevax, drilled at 3gO seeds per m2.
12-Ap!-94 : B : 34.5t N at 568 kg.
09-l,lay-94 : B : A1ly at 30 g with Cheetah Super at 3.0 1 and Stalane 2

at 0.?5 I in 200 1.
: B : Halo at 2.0 l with New 5c Cycocet at 2.5 1 in 2OO 1.

13-Jun-94 : B : Halo at 2.0 l with Mallald ?50 EC at 0.5 1 i.n 200 I.
17-Jun-94 : B : l{ostathion at 840 tnl in 2OO l.
16-Aug-94 : B : Combine harvested..

lIO4lE: Samples of grain and straw nere taken fo! chemical analysis.

P TEST

CNAITI TONNES /XECTANA

***rr Tables of means ,rrr*

GRAIN MEAN DN'* 85.0

sTRrIf toutlEa /tBcItnE

**rrr Tables ot heans r*r*r

P RES
OID RES

o
D

N
P

NPKNAMG

Mean

P R.ES

OLD RES

o
D
N
P

NPKNAI'IC

llean

o

2-42
5.45
2 -32
6.34

4 -66

o

1 .35
3 .59
1.08
3 -'79
3.22

2 -6!

P1

8.07
'1 .4L
8.09
? .60

7 .69

P1

4-44
4.80
4.42
4.9?
4-'74

4.58

P2

7 .62
a -o7
7 .1s
8.69
1-A'7

8-00

4.58
4.58
4-45
5-35
4 -s4

4 -72

P3

7 -88
7.53
1.54
8.07
'7 - 8'7

1-'78

P3

4.7 4
4.50
4.1a
4.86
4.36

4.53

l{ean

5.30
?.53
5.25
?-80
7.27

'7 .03

Mean

3.?8
4.39
3-53
4-'74
4 .22

4.13

STRA}J II'EAN Dt.I* 91 . 1

PIOT AIiEA HARVESTED O. OOS89
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91tR/stt!

tr TEST

CRAIN TON}IES /IECTIIE

rr*ir Tables of heans ***rr

OI,D RBS
o 7.08
D 5.84

6.90
PK 5.85

N*PK 6.54

Mean 5.84

GRAIN MEAN DMt 85.0

sItrr ToxrBs /HECTTRE

**rr* .Irables of means *r***

OI,D RES
o 3.55
D 3.35

N" 3 .09
PK 3.32

NrPK 3 .03

Mean 3.29

STRAW MEAN DT.{I 90.4

PLOT AREA IIARVESTED O. OO589
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94 tR/Pe t 5

P.ARK GRASS

Object: To study the effects of organic and inorganic hanules and lime
on o1d grass (for hay).

The 139th year, hay,

For previous years see ,Detai1s, 19G7 and 19?3 aDd 74-g3/R/pC/5-

T..atcDte: Cohbinat ions of : -

Whole plots

1 . XrlN'RE

N1
o (D)
o
P

N2P
N1l.tN
MN
PNAMC

MN (N2 )

N2MN
N2PNAI,IG
N3UN
N3I.,INSI
o
D/F
MN(N2r)
N2 *MN

}rN (N2 * 
)

N1*1,1N

Nl*
N2KNA}'C
D

D/N*PK

N1, N2, N3:
N1*, N2*:

P:

K:

Na:
Mg,

D:

MN:

Plot 1

Plot 2
Plot 3
Plot 4,/ 1
Plox 4/2
Plot 5
Plot ?
Plot 8
Plot 9/1
Plot 9/2
Plot 10
PIot 11l I
Plot 11/2
Plot L2
Plot 13
Plot 14l1
PloL 74 /2
Plot L5
Plot 16
Plot 1?
Plot 18
Ptot 19
Plot 20

Fercilizers and olganic maoures:

N1
None (D until 1853)
None
P
N2P
N1 PKNal4g
PRNaMg
PNaMg
P K Na Mg (N2 unril 1999)
N2PKNaMg
N2 P Na l.lg
N3PKNaUg
N3PKNaMgSi
None
D/F
P K Na Mg (N2* unril 1989)
N2*PKNaMg
P K Na Mg (N2i unril 1975)
N1*PKNaMg
Nt.r
N2KNaMg
D

D/N*P K

44, 96, L44 kg N as sulphate of aImnonia
48, 96 kg N as nitrate of soda {30 kg N to ptot 20,only in yeals with no farmyaral manure)
35 kg P (1.5 kg p to plot 20, only in years with no

farmyard hanure) as tiiple superphosphate in 1974
and since 19a7. single superphosphate in otheryears

225 kg K (45 kq K to plot 20, only in yearE with nofarnyard manure) as sulphate of potash
15 kg Na as sufphate of soda
10 kg Mg as sulphate of tnagnesia
Silicate of soda at 450 kg
Farrq.atd hanure at 35 tonnes every fourth year
Fish meal every fourth year to supply 63 kg NPKNaMg
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9tlntPalS

Sub-plots

2. 
'.tB

B
c
D

Liming:

a crouod chalk applied as necessary to achiewe PH?
b clound chalk applied as necessary to achieve pH5

c cround chalk applied as necessary to achieve pH5

d None

ltofB: Line was applied regulalLy, and at the same !ate, to all 'a' and 'b'
sub-p1ots of Plots 1 to 17 (except 12) from 1924. Differential
l ijoing stalted in 1965 on certain 'b' and 'c' sub-p1ots (except on
Plot 12) and in 19?6 on certain 'a' sub-plots (including Plot 12)
and 12b- Lj,me last applied in 1994.

Chalk applied 1994 (tonnes caco!):

Plot

1

2
3

4/1
4/2

6
'7

I
9/L
9 /2

10
lL/ 7

17/2
L2
13

14/r
L4/2

15
76
L7
18

a

?.0

7.0
1.0

L2.r
1.0
7.0
7 .0

21.0
15.1
12.L
22.0
14.0
3.0
5.0
1.0

2.2

L2.l

b

1.5

:
8.6
1.5

11-5
8.6
8.6

10 .5
10.5
a:

0-a

-
5.5

c

0-a
0.3
0.3
0.3
3.6

0.3
0.3
8.8
5.1

9.0
9.0
0.3
0.3

-
8.1

None applied to ploEs 7a/2, 19 and 20. This applicacion was the first in a

triennial scheme of soil pH analyses and chalk applicaEions '
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N2KNAI,IGO

N2KNA}'G2
N2KNA}''G1
DO

D2
D1

D/NTPKO
D/NTPK2
D/N*PK1

9t/RlPel5

Additional sub-plots (plots 19, 19 and 20 only) (tonnes CaCOr applied
every foutth year 1920-1964):

18-1 None
78-2 13 .5
t 8-3 '7 -9
19-1 Nooe
r9-2 6.3
19 -3 1.1
20-l None
20-2 5.6
20-3 1- 1

Since 1955 PloE 18-1 has been split into trro for treatmetrEs .c, and ,d.
above and Plot 18-3 split ineo trrro for tsreatments ,a, and ,b,- pl.ots
19 and 20 received no further chalk after 1958; plot 1gl2 no furtherchalk after 1972 -

lOlB: For a ful.ler record of tteaEhents see ,Details, etc-

ErD.rLDDtal ailary:
19-Nov-93 : T: p appLied.
24-Nov-93 : I : K, Na, ug and Si applied.
21-Jan-94 : t : Chalk application started.
08-Feb-94 : I : Chalk application finished.
2L-Apr-94 : I: N apptied.
27-Jtun-94 : B : First sample cut- Remaining area cut fo! hay (started).
28-Jun-94 : B : Remaining area cut for hay (finished). Hay turned.29-Jun-94 : B: Hay turned.
30-Juo-94 : B : Hay turned and lowed up.
01-Ju1-94 : B: Hay ba1ed.
29-Nov-9{ : B : Second salnple cut, herbage removed (started).
30-Nov-94 : B : Second sample cut, herbage renoved (finished).

Retnaini.ng area cut, hertEge removed.

NOrES: (1)

l2)

Herbage samples from selected plots were taken for chemical
analysis -

A comparison of hay and silage yields was made on sel.ectedplots.
(3) Nunber and biomass of individual plant species were measured onall plots.
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9atR,t90t5

l,'T qE (2716191) DRT ltlrtER IOMIE!'/BECTIRA

rrrrr Tables of heans r.*rr

LIII
nllral
N1 1

o (D) 2
o3
P 4/L

N2P 4/2
N1MN 5

UN?
PN! E 8

MN(N2) 9/L
N2MN 9,/ 2

N2PNAI.'G 10
N3r,N 11/ 1

N3UNST 11/2
o72

D/P L3
uN(N2i) 14l1

N2ar.N 1412
MN(N2r) 15

N1TMN 15
N1r 17

N2KNAI'GO 18,/1
N2KNArre2 18/2
N2KNAT{G1 18/3

D0 19,/1
D2 L9/2
D1 19/3

D,/NrPKo 20l1
D/N*PK2 20 /2
D/N*PKI 20l 3

1ST CUT MEAN Dt.It

A

3.23
2 .a2
2.90
3 -88
4.33
5 .92
5 .39
3 .93
5 .12
6 .45
4 .92
6.52
6.5?
3.09
4.58
5.02
2 .42
4 .41
5 .12
3.85

4.54

B

3.26
3.84
3.39
4.'74
3 .68
5.7 4
5 .62
4.76
3 .61
6.50
4.24
7 .53
6.56
3 .04

4 .57
6.56
5 .44
5.51

3.A2

c

3.57
2-44
1.95

4.00

5.80
3 .80
1.47
5 -70
4.15
6 .33
5.60
1-88
5.19
4.00
5 .31
5 .29
,l .85
3.19
4.94

2-22 3 .0?
2.22 2.83
2.L7 2.60
3.22 3.78
2.48 3.52

4.56 5.34
3 .55 4. 01
2 -70 3 .34
6.19 6.2L
3.13 4.11
4.83 6-30
5.'73 6.36
1.95 2.49
5- 13 5.11
3 .37 4.24
4.88 4.92
4 -11 4.98
4 -52 5.10
3 .04 3 .41
2.'77 3 .85

4 .32
4.18
5.',t 6
5.56
q oo

5.63
5 .82
5 .48

2A -L
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9LlR/Pe/5

2XD CIIT (30/1119{) DRY XATTER TON}IES/BBCTNE

**4,*.Itables of means "*rra

I.III A
ruORE
N1 1 2.)5

o(D) 2 0.80
o 3 0.67
P 4/L 0.91

N2P 4/2 1.18
N1MN 6 0.80

MN ? 0.'7't
PNAI''G 8 0.62

l1N(N2) 9/r 0.56
N2MN 9/2 0.83

N2PNAT{C 10 0.7 5
N3r'rN 11,/1 1.17

N3INSI 11,/2 1.48
o 12 0.33

D/F 13 1- 39
r'rN(N2r) 14l1 L.6'7

N2iMN 1412 1.91
MN(N2r) 15 1.00

NIiMN 15 1.40
N1r 17 0.5?

N2KNA!Go L8l1
N2KNAT'C2 18,/2
N2KNAT'Cl 18/3 0.79

D0 19,/ 1
D2 79 /2
DL 79 /3

D/NrPKo 20l1
D/N.PK2 20/2
D,/N*PK1 20l3

2ND CUT UEAN DMI 32.8

B

1.17
0-98
0.8?
0.'72
7 -25
0.84
1.06
0 -72
0 .55
0 .99
0 .97
0 .85
1.30
0.53
1 .31
1.11
2 -0']
1 .37
L .52
0.54

0.79

c

0 .85
0.88
0 .81
0 -92
0 .55

1.13
0.84
0 .19
0.44
0.14
0.82
0 .78
0.58
0.88
0.83
7 -25
0.9't
0 -92
0.'la
0-57

D

0 .20
0-80
0-91
0.?3
0 -26

0.58
0 .91
0.02
0 .42
0 -77
0.55
0.76
0.51
1- 09
0.'74
1-09
0.'75
0 -86
1 .09
0 -18

MEAN

1.15
0.8?
0.82
0 .42
0 .81
0 .82
0 .88
0.77
0.33
0 .51
0 .81
0 .85
1.08
0 .5r.
1.t1
1 .09
1 .50
t.02
L -!',|
0.75
0 -42
1.0?
o -'79
1. {3
3 .29
1.38
1.64

2 .t6
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9LtRt9AtS

lollt& oP 2 csrs DRy xartER fottrtBs/sEcr RE

irr*r Tables of means r*r**

LIIA
rtn al
N1 1

o (D) 2
o3
P 4/r

NzP 4/2
N1MN 5

MN?
PNAT'G 8

MN(N2) 9/1
N2MN 9,/2

N2PNAI'G 10
N3MN 11,/ 1

N3MNSI 11,/2
o72

D,/ F 13
MN(N2r) 14,/1

N2 +!,!N L4 /2
MN(N2i) 15

NI'MN 15
N1r 17

N2KNAMGo 18/1
N2KNAT'G2 18/2
N2KNA!{G1 18/3

D0 19/1
D2 L9 /2
DL t9 /3

D/NiPKo 20,/ I
D/NaPR2 20/2
D/NiPK1 2013

TOTAL OF 2 CUTS MEAN D,I* 30.4

PLOT AREA HARVESTED O. OOOO2

A

5.59
3 .62
3.5?
4.79
5.50
6.'t2
6.16
4.55
5-68
7 .28
5.68

8.04
3 .41
5.98
6 .69
4.79
5 .41
6 .52
4 .42

B

4 .43
4 -83
4 -26
5-46
4.93
6 -58
5.68
5 - 4'7

4.2L
7 .49

8 .38
?.86
3.58
6.84
5 -68
a -13
5-81
7 .t3

4 .61

c

4 .43
3.32
2.76
4.20

6 .93
4.55
2 -06
6.15
4.89
? .15
?-38
2.56
6 -07
4.83
5.56
6 -25
5.17

5 .62

D

2 .42
3 .02
3 .08
3.94
2.7 4

5.14
4 .46
2 .72
6 .6L
3 .91
5.17
6 .49
2.46
6.22
4.L2
5.97
5.46
5 .6't
4.14
2.95

I.{EAN

4 .22
3.70
3 -42
4.60
4.43
6.65
6.23
4 -'ta
3 .6't
6 .88
4.92
? .15
'7 .44
3 .00
6 .24

6.51
6.00
6 .2't
4.15
4 .24
5.39
4 .97
'7 -!A
8 .85
7 .3A
'7 .24
'7 .'t 5
7 .64
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9l tntB,N/7

B.ERIIFIEIJD

Obj.ct: The experiment was designed to study the effects of organic and
inorganic manures on continuous root crops. It was progressively
modifi.ed to study effects on other crops.

Sections 1 and 2 the 11th year of grass/c1over. The 20th year of glass on
the rest of the experiment -

Por prewious years see ,D€tails, 1957 and 1973 and 't 4-93/R/BN/.1 .

PIot altb.nsloDs: 10.? x 55,9.

Treattnents to glass: A11 combinations of:-

Whole plots

1. XAttlrRE Fertj.lizers and organic m.lnures:

(D) (D)
(D)PK (D) P K
PKl.lc P K (Na) Mg
PP
PK PK
Pl.lC P (Na) Ug
00

P: 35 kg P as triple superphosphate in L9?4 and since 1987. single
superphosphate in othe! years

K: 225 kg K as sulphate of potash
(Na): 90 kg Na as sodi\.m chloride unti.l 19?3
Mgr 90 kg Mg as kleserite every fourth year since 1974 (sulphate of

magnesia until 19?3 )
(D): Farmyaral manute at 35 tonnes udtj.1 19?5.

Ouarter plots

2. lI PERCUT Nitrogen fertilizer in 1994 (kg N per cut) as 34.5t N,
cumulatj.ve to previolrs dressings, and residues of
forms of N previousLy each supplying 95 kg N per
annuln:

15 75, previously nitrate of soda, section 3
100 100, ptevi.ously sulphate of at nonia, section 4
L25 125, pleviously sulphate of arunonia + c.stor meal,

section 5
150 150, previ.ously casto! mea1, section 6

Castor lneal last applied 1951, nitrate of soda and sulphate of amnonia
until 1959.

Plus one plot XANURA KMC 100

32

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-1-49 pp 35

9atatB,IlT

Treatnents to grass/clover, secti.ons 1 and 2 (not giweD ni.trogen
ferlilizer):

nmrn! FeEtilizels and organic hanures as for glass abowe,
excluding l0'lc.

tlottg: (1) P, K and D treathents were appl.ied to sections 1 and 2 until
1980. None $ere applied subsequently until the lesuq)tion of
P and K tr€atneDts only, fron 1985.

(2) Yields wele noE taken frotn section 2.
(3) only one cut lras taken for yield as there qras insufficient

grorrth to justify a second cut.

l-DartDnt.l dtary:
19-Nov-93 : T : P apPlied.
23-uov-93 : I: K applied.
25-llov-93 : I : Mg aPPIied.
18-Mar-94 : T : N applied to sections 3, 4, 5 and 5.
30-uai-94 : B : Plat ro1led.
10-,run-94:BiCuts.
11-Jun-94 : B : Helbage cut on remainder of plot- llerbage renoved -

1{-,run-94 : f : N applied to sections 3, 4, 5 and 6.
19-Oct-94 : B : Topped - No yields taken.

!Ott: Herbage saEples tere taken for chetnical analysis.
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9atatB,rtT

cRrSs

1gr cur (10/6/9a, DRy xAflER TOf,ltEg/lECTlnB

ri*r* Tables of heans *a***

II PERCUT 100

8.']2
5-63
'l -54
3 .84

3 .55
3 .40

5 .91

XA}IURE KI.IG 1OO 6.66

Crand roean 5.54

lST CUT MEAN DI,,II 23 .3

PLOT AREA HARVESTED O. OO558

cR ss/cIJovER

1ST CIII (10/6/94) DRY XAITER TOX}IES/BECTrIIE

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

XNcl'NE
(D) 7.35

(D) PR 7 .04
PKUG 6 -66

P 3.85
PK 6.44

Pl.rG 3 .61
0 3 -22

t ean 5.45

150 llean

7.05 7.43
1-29 7.07
? -58 ? .40
5 .21 4.23
5.77 6.81
2 .61 3 .4'l
2 -O7 2 -A5

5.38 5 .61

PK
4.11

?5

6.59
'7 .32
7 -6L

4.01
2 .'t0

5.58

xlIrrRE (D) (D) PK
5.?0 5.'19

1ST CUT MEAN DM* 2O.O

PLOT AREA HARVESTED O. OO155

PKI,IG

4.21
P

3.83
PI.!G

5.11
0 Mean

4.27 4.7L
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94tRlCCt8

GARDEN CI,OVBR

obJacts: To study yields anal pathogens of red clover groL/n continuously
Manor Garden-

The 141st year, red clover.

For previous years see 'Details' 1967 and 1973, and '14-93 /R/cc/ 8 .

De.lgD: 2 blocks of 2 p1ots.

nbole Dlot alD6nsloDs: 1-00 x 1..40.

TreatDeEta:

FUNG REs Residual effects of fungicide to control ScTerotinia
trifoTiorua:

None
BENOI{YL Benomyl sprays duling previous winters, last applied

Nowember 1989 -

NoifB: Hungaropoly, soL,n at 30 kg in 1990-

ErperLDtrtal dlary:
03-Nov-93 : B : Chalk at 1.25 t, Pl( as (0:18:35) at 420 kg

anal Epsom salts at 530 kg-
0?-Jun-94 : B : First cut, haod weeaed.
02-Auq-94 : B : Second cut, hand weeded.
18-Aug-94 : r : FolG RBs NoNE: Muriate of potash at 39?0 and 2740 kg to

firsE and second blocks lespectively.
: I : FIrf,G RES BE$.IOMYL: Muriate of potash at 2830 and 3010 kg.

02-Nov-94 : B : Third cut.

tIcll: Crop samples were taken for chemical analysis-
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9atRtGttg

1Sr cI,lI (7/5/9{) DRy IaATTER rOtrrES/EECrlnE

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

FI,XC RES NONE Bm.IOMTL Mean
5 -26 5.10 5 - 18

1ST CIIT Ti{EAN D{T 15 .4

2trD cur (2/8/9{) DRy xAalEn roxtxEs/EEcTARE

**rri Tables of means **r.*

Fg}IG RES NONE BM.IOI{YL Mean
6.52 5.01 6.21

2ND CUT I.'EAN DI..l* 2 5 . 3

3RD CUT (2./11/94) DRT I|ATIER IOMXES/AECTTRE

****r .Iables of means *****

Ft lfc RES NONE Bm{O}.fyL lrtean
1-)-4 1 .10 r -72

3RD CUT I'{EAN DMT 19.1

TOTAII OF 3 CIITS DRY XAITER TOTTIES/EECTARE

***** Tables of means **ar*

PI,IIC RAS NONE BENOUYL Mean
L2 -92 t2.2L 12.57

TOTAL OF 3 CUTS UEAN D.I8 19.9

PI,oT AREA T{ARVESTED O. OOO1O
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94twtnJntt

IJEY/ARAAIJB

ObJact: To cohpare the effects on soi,l fertility of r:otations with or
without Leys - wobuln. stackyard D.

SDoDaor: P. R. Poulton.

The 57th year, 1eys, w. beans, w. lrheat, w, rye, s. barley.

For previous yeals see 'Details' 7967 e 1973 and 74-93/w/RN/3-

D.rtgB: 5 series of 8 p1ots, sp1i.t for tleatments other than rotations.

$ho1. Dlot tlteurl,oD8: 8.53 x 40.?.

?reatEaata r A11 phases of fou! five_course rotations were orlglnally
present:

ROIATION

LEY Clover/grass 1eY: L, L, L, P, W

cl,o A11 legnltne 1ey: sA, sA, sA, P, w until 1971 then cL, cL,
CL, P, W

A Arable !,i.th roots: P, R, C, P, W until 19?1 then P, B, B,
P, Vt

A tl Alable with hay: P, R, H, P, W until 1971 then P, B, tl,
P, I{

P = potatoes. R = $. rye, C = carrots, W = lt. !rheat., B = s- barley,
H = hay, L = clower/grass ley, SA = sainfoin ley, CL = red clover ley

Rotations themselwea f olLol,'ed dif f erent cycles :

on four plots in each block the rotations were repeated

oD four plots in each block arable rotations alternaled
each five years lrith 1ey rotations

From 19?6 all the roEations rdele changeal on all phases
except for the firsE and aecond test croPs in 1975:

LN 3 (Plevious LEY) LN, IN, LN, W, R

L 3 (Prewious CIO) I,c. LC, LC, W, R

AF (Previous A) F, F, BE, tl, R

AB (Previous A II) B, B, BE, W, R

I,}ll to ,Jt3 = ttrree year grass 1ey with N, 181 year tso 3rd year,
L = clover/grass ley no N, BE = beans (s. oats uhtil 1980), F = faLlos
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Plots hithelEo in alEernating rotations were changed to

test ej.ght-yea! leys:

LLN LN, LN, LN, LN, LN, LN, LN, LN, W, R

LLC LC, LC, LC, LC, LC. LC, LC, If, W, R

LLN1 to LLN8 = eight year grass 1ey with N, first year to eiqhth yea!,
simil.arly for LLC

The ne!,, scheme started by soging these neer Ieys in spring 1976 on four
phases and in spring 1977 on the fifth phase (2nd teEt crop in 1976).

In 1992 'r. rye (R) leplaced s. barley (B) as the second cesE crop.

Yields ale taken only from the leys and the test crops.

Treatments to first EesE crop w. uheat, all combinati,ons of:

whoLe plots

I.. ROIAIION Rotat ions:

LN8
LN3
LC8

AF
AB

L/2 pLots

2. P1'LRES53 Farftryard nanure lesidues, last applied 1963:

I@NE
Fv!.1

1/8 plols

3. lt

0

10
140
270

38 tonnes on each occasi.on

Nitrogen fertilizer (kq N) as 'Nitro-Chalk':
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Tleatments to second test crop w. rye. a1l cofiibinations of:

Whole plots

1. ROTIIIoX Roldt i ons:

LN8
LN3
LC8
LC3
AF
AB

7/2 ploLs

2. FIXnESS2 Farmyard manure residues, last applied 1952:

NONE
FYl.,

1/8 plots

3. X

0
30
60
90

LN
LC

AB

38 tonnes on each occasion

Nitrogen fertilizer (kg N) as 'Nitro-Chalk':

Treatments to leys:

AYX RES Farmyard manure resldues:

NONE
FYM 38 tonoes on each occaslon, last applied 1966 to 1st

and 5th year leys, 1965 to 2nd aod ?th year 1eys,
1954 to 3rd and 8th year leys, 1963 to 4th year leys.
1952 to Sth Year leys

Corrective K dressings (kg Kro) as muriate of potash, applied to first
test crop vr. wheat and long term leys in the wheat b1ock. applied:
21 oct, 1993:

Cootinuous rotations No PYl,l FYM

half plots half plots

0
0

315

0

0

240
290
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Ex-a1telnating rotations
LN 8 ploughed for !,- wheat 0
LN 8 not ploughed 0
l,c I ploughed for ir. $heat 0
LC 8 not ploughed 0

0

0

0
0

EDertDntal dl.rt,:
freathent crops:
crass 1ey and clower/grass ley, 1st yea! (ROIAIIOI! LNl, IC1, LLN1 and

Ltcl) :
19-Aug-93 : I : Roundup ats 5.33 1in 2OO 1.
10-Sep-93 : r : Ploughed.
17-Sep-93 : r : LNl and Lllll only: 2?t N at 280 kg.

: T : Ll and LI.c1 only: 27t N aE 186 kg.
24-Sep-93 : I: Rotary halrowed.

: I : LNl and LLN1 onLy: 50t Bundy loeadow fescue and 5Ot
Erecta tihothy mixlure drilled at 30 kg.

: I : LC1 aod LLl ooly: 45t Bundy meadow fescue, 4St Erecta
tirnothy and 10t Huia white clover hixture drilled at

- 30 kg.
18-Apr-94 : I : PK as (0:18:35) at 41? kg.

: !: LNl and LLN1 onty: NK as (25:0:16) at jOO kg.
: I : L1 and LL1 onLy: lfirriate of poCash at 80 kg.

08-Jun-94 : T : First cut.
10-Jun-94 : I : Produce removed.
14-Jun-94 : t : IJN1 and LLN1 only: NK as (25:0:16) ar jOO kg.

: I : LC1 and LLC1 only: MuriaEe of poEash at gO kq.
15-Jun-94 : T: Chain harrowed.
02-Sep-94 : I: Second cut.
03-Oct-94 : I : Remainder of plot cut.
04 Oct-94 : I : Produce renoved.

Grass leys, 2nd to 8th years (ttolltlof, LN2-3, LLN2-8):
21-oct-93 : T : LLN5 onty: Dolonite at 5.0 t.
18-Ap!-94 : I : PK as (0:18:36) at 41? kg, NK as (25:0:16) at 3OO kg,
08-Jun-94 : I : PirsE cut.
10-Jun-94 : f : Ploduce lehoved.
14-Jun-94 : A : NI( as (25:0:15) ar 3OO kg.
15-.fuo-94 : T: Chain harrowed.
02-Sep-94: I: Second cut.
03-oce-94 : I : Remainder of plot cu!.
04-Oct-94 : !I : Produce lemoved.

Clover/grass leys. 2nd to 8th yeals (ROAIIIOII LC2-3 and LLC2-8):
21-Oct-93 : I : LLC5 only: Dolornite at S.O t.
18-Apr-94 : I : PK as (0:18:36) at 417 kg, nuriaEe of potash at 80 kg.
08-Jun-94 : T : First cut.
10-,fun-94 : T : Produce lenroved.
14-Jun-94 : T : Muriate of poEash at 80 kg.
15-Jun-9{ : I: Chain harroered.
02-Sep-9{ : A : Second cuE.
03-Oct-94 : I : Remainder of plot cut.
04-Oct-94 : I : Produce re.noved.
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ErD.rlDat.l alr..ry:
S- barley, 1st and 2nd treatnent crops (RGIrAIIOI AB):

15-Mar-94 : I: Ploughed.
18-lrar-94 : I : NPK as (20:10:10) at 400 kg.
21--l4,rr-94 : I : Rotary harro\red, Alexj.s dressed Panoctine Plus drilled

af 325 seeds Per !n''
19-May-94 : I : vindex at 1.1 I with Dlplosan New system CMPP at 2.0 I

in 200 1-
12-Jun-94 : I : Radar at 0.5 l in 200 1.
21-Aug-94 : !!: combine harvestsed.

w. beans, 3rd treatment crop (RoIltION AP and AB):
19-Aug-93 : ! : AB only: Roundup at 5.33 I in 200 1.
21-oct-93 : I : PK as 10124.24) at 168 kg. Punch broadcast at 24 seeds

per trf, ploughed.
10-Peb-94 : T : carbetamex at 3.0 kg in 200 l.
O9-uay-94 : !! : Rovral Flo at 1.5 L sith Blavo at 1-0 L in 200 1.
12-Jun-94 : I : Ro\,ral F1o aE 1.5 l vrith Bravo at 1-0 1in 300 1.
19-Aug-94 : t: Conbine harvested.

Fallor.r, 1sE aod 2nd treatment years (ROlftIOtI AF):
19-Aug-93 : I : After rye only: Roundup at 5.33 1in 200 1.
10-Sep-93 : T : After rye only: Ploughed.
24-sep-93 : I : Aftei rye only: Rotary halroired with crumbler

atEached.
19-Apr-94 : I : Heav]. spriog-tine cultivated.
2?-Jun-94 : E : Rotary cultivated.

W. wheat, lst test crop (W):
21-oct-93 : I : Ploughed-
22-oct-93 : t : Pl( ds (022424') al 260 kg. Yaltox at 150 kg. Rolary

harrowed, l,lerci.a, dlessed Panoctine, drilled at 325
seeds pe! ttr2 -

19-Ap!-94 : t : ll 70, 140 and 210: Applied as 27t N-
O1-May-94 : I : orytrj.1 CM at 1.5 l rrith fxlplosan Ne!, system CMPP at

2.0 I and Halo at 1.5 1 in 200 1,
3O-Uay-93 : I : Cyclone at 1.0 l rrith Mistlal at 0.5 I in 200 l-
14-Jun-94 : T: Hostathion at 0.84 l in 200 1.
15-Aug-94 : I : conibine harwested.

w. rye, 2nd test crop (R):
19-Aug-93 : T : Roundup at 5.33 1in 200 1.
21-oct-93 : I: Dolomite at 5 t. Ploughed.
22-ocL-93 : l! : PK as l0t24t24l aE 260 kg. Yaltox at 150 kg. Rotary

harrowed, Anando, dreEsed Baytan, drilLed at 350
seeds Pel m2.

20-Ap!-94 : I : x 30, 50 and 90: Applied as 278 N.
O1-May-94 : 1! : vindex at 1,4 I i.ith Starane 2 at 0.5 I and Ner, 5C

cYcocel at 2.5 I in 200 1.
29-vl^y-94 : l: Rada! at 0.5 1i.n 200 1.
09-Aug-94 : ![ : Co bine harvested.

IOTE: Samples of grass, clover/grass, uheat and rye gtain were Eaken for
chetnical analysis,
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9l/atPJ,ts

LBTS

1!tI ct ttlllo occrsro[ (8/6/91] DRy IArrER IOXIIES/E8CIIR8

**r.i .Itables of means r*r**

rTI RES
I,EY
LC1
LC2
Ir3
LN1
LN2
LN3

LLCl
LLC2
LLC3
LLC4
LLC 5
LLC5
LITT
LLC8
LLNl
LLN2
LLN3
LLN4
LIN5
LLN6
LLNT
LLNS

NONE

l.-85
4 .33
4.34
4-67
5.04
5.9'7
2.12
5.17
5 -29
5.40
5.50
4-4'7
4 -46
3 .45
4-80
6 .31
5 -25

5.70

5 .1-2
4.24

FYM

2.75
4.24
5.34
4 .45
6.08
5.09
2.54
5.18
4 .93
4.95
5 .71
4 .61
4.33
4.15
4.7't
6. 15
6.31
6.50

4 .51
4.68
5.30

4.99

ltean

2 -30
4.30
4 -84
{.55
6 .05
6.03
2 .33
5 .7'7
5.11
s.18
5.50

4 -40
3 .8L
4 -79
6.23
6 -28
6 .19
5.81
3 .88
4 .90

4 .89llean 4 .80

1ST CU? XEAN DMT 20.6
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I,EYS

2t[D CIIITIT{G OCc,r:'IO}| (2I9I9II DRY !'ATIER TONNBS/EECT}nE

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

rlu RES

IIEY
LC1

LC3
LN1
LN2
LN3

LLC 1

LLC2
LLC3
LLC4
LLC5
Ltc 5

LLC?
LLCS
LLNl
LLN2
LLN3
LLN4
tLN5
LLN6
LLN7
LLN8

Mean

NONE

l.a'7
0.50
0.69
3 -94
1.54
0 -74
2 -24
0.'74
0.57
0 -'72
1.11
0.58
0 .37
0 -55
3.65.
1.18
0 .42
7 -24
1 .41
1.05
0 -84
1.10

7 -25

FYT.'

2 .41
0.'7'7
0 .68
3 .72
2 -09
0 .71
1 .90
r..04
0-50
0 .59
1.09
0-39
0 .62
0.70
3 .88
l -27
0 .95
1.06
1.54

0 -'79
1-03

1.30

l,lean

2 -r4
0.68
0.68
3 -53
7.42
0 -'12
2 -0'7
0.89
0.58
0.?1
1. 10
0.53
0.49
0-57
3.76
7.22
0.88
1- 1?
l-47
1..18
0-81
1.06

| .24

2ND CUT MEAN D},IT 33.3
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IJSYS

TOTII, OP 2 CIITIITG OCC'ISIO!'S DRY XATIER 'IIXXES/EECTTRE

rr*** I,ab1es of means *****

rrx REs
I,BT
LC1
LC2
LC3
L}I1
LN2
LN3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
ttNl
LLN2
LLN3
LIiI4
LInI5
LLNS
LLN?
LLNS

Mean

NONE

3.?3
4.92
5.03
8 .61
?.58
6 .'71
4.35
5.91
5.85
5 .12
6 .51
5.15
4.83
4 -L1
8,45
1-44
7 .07
7 .05
't .7L
4 -29
5.95
5.34

5.06

FYM

s-16
5.05
5 -02
'7.55
I .7'7
5 .80
4 -44
6 -21-
5.53
s-65
6 -80
5.05
4.95
4.85
8.65

'7.26
'7 .55
'7 .46
5.83
5 . 4'7

6 .33

6.29

Mean

4.44
4-99
5.53
8.09
7 .88
6.'76
4 -40
6.05
5-59
5.88
6.70
5.10
4.89
4 .44
8.55

'7.1't
'7 -35
'7 -28
5.05

6 -34

5 -7'7

TOTAL OF 2 CUTS T,IEAN DMS 26.9

PLOT AREA HARVESTED O. OO2OO
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W. ISBIT 1ST TESI CROP

cRltf, roxlrEs/EEcrrRE

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

rIIRES63 NONE FYI'{ }lean
ROITIIOII

rN 8 5.51 4.92 5.2!
LN 3 5.93 5-62 5.?8
LC 8 5.59 5.11 5.35
LC 3 5.55 5.14 5.65

AF 5.28 5.51 5.40
AB 2.54 3.11 2.82

llean 5.0'7 5.00 5.03

I 0 70 140 210 Mean
ROfAtIOll

LN 8 3.3r. 4.68 5.35 6.51 5-2\
LN 3 4.33 5.50 6.68 6.49 5.78
LC 8 3.15 5.89 5.52 6.84 5.35
LC 3 4-50 5.46 5.?1 6.A2 5.65

AF 1.53 4.83 ?-35 1.'7',7 5.40
AB 0.84 3.59 3.67 3.19 2.42

ltean 2 -9a 5.01 5.88 6.2'1 5.03

N 0 '70 140 210 Mean
EiIIRES63

NONE 3.11 5.2'7 5.91 5-99 5.07
FYM 2 -A5 4.'15 5.85 6.55 5.00

Mean 2-9a 5.01 5.88 6.2'7 5.03

x 0 '70 140 210
ROIAIIOT TN'RES63

LN 8 NONE 3 -32 4.a1 7 -51 6.33
FYM 3.30 4.4A 5.27 5.59

LN 3 NONE 4.38 5.05 '7.21 5.04
FY}t 4.2A 5-15 6.09 5-95

I,c 8 NONE 3-85 6.22 5-65 6-54
Fm'{ 2-45 5.55 5.38 7.05

LC 3 NONE 4-59 5.31 5.54 5.64
rYM 4-62 5-54 5.77 ?.00

AF NONE 1.a7 4 -A'7 7.L6 7 -23
F'm.r 1.39 4.'79 7 -53 8.31

AB NONE 0 - 55 4.22 2 .22 3 .0?
FYM 1.04 2.95 5 .72 3 -32

CRAIN MEAN DMt 86.1

PLOT AREA HARVESTED O. OO2O1
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94./w/Rn/3

I{. RYE 2}'D TEST CROP

CRTIN TONNES /EECTIIE

rrr** ,Itables of means r*i*r

NONE

5-84
6 .38
5 .95
6.50
3.83
5.15

s.61

0

3.58
3.55
3.87
1,.23
2 -5r

3.05

0

3.08
3-01

3 .05

!t
FrxRlg62

NONE

FYU
NONE

FYU
NONE

FYr.l
NONE

FYI,I
NONE

PYM
NONE

Fyl.{

GRAIN I,IEAN DMT 85.1

PLOT AREA HARVESTED O. OO2O1

PYIIRESS2
noltllolr

LN8
LN3
LC8
LC3

AP
AB

Mean

x
ROTAIION

LN8
LN3
LC8
LC3

AB

Mean

T
PrxRES62

NONE
FYM

Mean

Fau

s-94
6.08
6.04
6.40
3 .?6
4 .94

5 .52

30

5-53
5.63
5.08
5.03
2 -99
4-49

4.96

30

4 .95
4.97

4.96

0

3.51
3.5{
3.30
3.8?
3.46
3.56
4.2L
3.52
1.41
1.05
2 -5L
2.47

Mean

5.89
6.23
5.99
6.45
3.80
5.05

5.5?

60

6 .'13
7.32
7.37
7 .67
4 .42
5 .95

6.64

50

6.69
6. 50

5.54

30

5 .79
5 .99
5.28
5.13
5.O2
6.13
5.94

3.27
4.48
4.50

90

a .31
7.96
a .23
6 .L4
7 .23

't .62

90

7 .7r
7 .52

't .62

60

5.51
6.95
1 .63
? .01
7 .2a
? .46
7.39
1.94
5.35
4.30
5-95
5.95

Mean

5.89
6.23
5 .99
6.45
3.80
5.05

l{ean

5.61
5 .52

5-5?

90

8.07
7 .4?
8.59
8. 15
7.97
8.00
4.29
8.18
5.87
5.41
7.55
6 .91

ROTATIO}I
LN8

LN3

I,c8

LC3

AF

AB
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ORGATTIC XANI'RING

object: To study, from crop yieLds and soil analyses, lhe effects of a
range of t!.pes of organic natter - Woburn, Stackyard B-

St oDaor: P.R. Poultolt.

The 30th year, w. $heat -

For previous years see 'Details' 19?3 and 74-93/11/RN/L2.

D.rt$r: 4 blocks of 8 plots split i.nto 5 sub-pIots.

trbole t lot alr.DltloDr: 8.0 x 30.5.

Tre.t!.B!a: From 1966 to 19?1 the experimenl had a preliminary period
designed to build up organic natler, derived from different sources.
An arable rotalion was started on two blocks in 1972 arld the
renaining tl.,o blocks in 1973. After a peliod of testing Ehe residues
builE up. a fllrther peliod of accumulatj.on was sta!tsed; on two blocks
(which included ley sown in 1979) in 1981 and on the other two (uhich
included Ley sown in 1980) in 1982, on the first pair leys were
ploughed for 1Et test crop in 1987. on the second pair for 1st test
clop iD 1988.

whole blocks

1. CROPIBO

WHEAT 3 3!d wheat, after vr. lrheat 1988, potaloes 1989, lr. uheaE
1990, w. b€ans 1991

'IHEAT 
4 4th wheat, after t. rrheat 198?, trotatoes 1988, !r. rrheat

1989, r{,. beans 1990

whole p1o!s

2 . IREttuT Previous treatments :

I,c 8 cl{ Eight-yea! clove!/grass 1ey uotil 198? (}iHEAT 3) or 1986
(WIIEAT 4), gleen llranure in the preliminary period

Lc 8 PT As abowe, peat in Ehe preliminary period
r,c 5 l,c Six-year clo\rerlgrass ley until 1987 (WHEAT 3) or 1986

(WHEAT 4), clover/grass ley in the preliminary period
I,c 6 LN As above, grass ley rrith N in the preliminary period
EYM Farut'ard rEnure annually 1981 to 1985 (HHEAT 3) or 1985

(WHEAT 4) and in the prelininary period
sTRAw Straw in both Peliodg
FERT-FYM Fertilizers only in both p6riods, rates of P, K & Irdg

equivalent to arpuntss in FY!,
FBT-SIR Ferlilizers only i[ both periods, rates of P, K & l{g

equivaleot to atnounts in strar, (+P)
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sub-plots

3. N Nitrogen fertilizer in 1994 (kg N) as ,Nitro-Chatk,:

0

50
100
r.5o
200
250

ErD.rtD.atal dl,ary:
1.0-Sep-93: B: Ploughed -

16-Oct-93 : B : Rotary harroued, Mercia, dlessed panoctine, drilLed at
325 seeds per rh2.

1.1-Apr-94 : T : N 50, 100, 150, 200, 250t Applied as 2?t N.
01-l,lay-94 : B : Oxytli.l CM at 1.5 1 vrith Duplosan Nen, System CMpp at

2.0 1 and HaLo ar 1.5 1 in 200 1.
24-l4ay-94 : B : Vytel Liquid Chelated t{anganese (chelated },tn as Un EmA

in sofution equivaLent to 5.4* i,r/v l.trr ) at 1.5 1 in
200 t.

30-May-94 : B : Cyclone at 1.0 l r,ith t{istral at 0.5 1 in 2OO l-
14-Jun-94 : B : Hostathion at 0.84 1in 200 1.
21-Auq-94 : I : CROPSEO WHEAT 4: Combine harvesred-
22-Awg-94 : T : CnOPSEQ WHEAT 3: Conibine harvested.

NoIE: Straw yields uere recorded on the CROPSBQ WHEAT 4 ploEs. crain and
straw sahples were taken for chemical analysis.
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9ltt t"xtL2

cRoPsEo rllm 3

CRIllT l|oMlES /BECTARE

rrr*i Tableg of tneans *rrrr

x
TREf,r|OgT
LC 8 Gl4

I'8PT
I.cSLC
LC5LN

FYU
STRA}I

FERT-F"YI'{
FERT-STR

Mean

3 .30 4.60
3 .86 4.10
4.47 4.L6
4.49 4.06
5.69 5.38
5.26 5.31
4.52 4.54
4.10 4.63

3 .99 2 .49
3.99 3.15
4.16 3 - 28
4-L9 3 .33
4.',17 4.03
5-85 3.79
5.05 3.50
4.60 3 -2A

4 -64 3.41

0

0 .56
0-78
0.76
0.83
L.23
0.46
0.53
0.53

0 .'t 1-

50

1 .89
2 -O9
2 .02
2 -27

1.8?
2 -14
2 .3'7

2 -20

100

3 .00
3 .50
3 .51
4.14
4 .24
3 -99
4 .22
3 .41

3.',t6

Mean254200150

**i Standard erlors of differences of means r**

TREAA NT

0 .4? r.

4.AS L.6'7

IREATIT}II
x

0 -'79'7

N

0.249
Except lrhen comparing neans rrilh the same level(s) of

TREf,TXI{T 0 -'7 04

*rr*t Stratun standard errors and coefficients of variation **,i*

Stratutn

BLOCK.WP
BLOCK.WP.SP

CRAIN ME,AN DMI 86.8

d.f.

1

40
0 -477
0.?04

cvt

13 .8
20.1
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9llWlRJIlL2

CROPSEQ I{EEIT 
'

cRrrx roxIIEs /BEctmE

r**** .Itables of means *!rrr

!I
TRETMi !

LC 8 Gl.'

LCSPT
LC5LC
LC6LN

FY}.{

STRAW
FERT-FY}.{
FERT.STR

Mean

0

L.25
1.03
1.40
1.55
1.55
1.00
0 .80

1.16

50

3 .49
3.19
3 -20
3.84
3.28

3 .15
2 .45

3-15

100

5-45
5.57
6.20
5 -22
5.18
5.43
4.39

5-40

150

6.53
6 .71
7 .17
6.52
5.93
5 .12
5.34
5.09

6 .06

200

6 -s2
6.55
6 .6'7
1.52
5.53
6.30
5.03
5.34

6 -32

250 Mean

5-51 5.01
6.51 4 .81
6 -L2 3.02
't .21 5.48
5.21 4.66
6.09 4.49
5.66 4.40
5-93 3.95

6.3 0 4.'7 3

r** Standard errors of dlfferences of neans *r*

AREIII'NT

0.489

II

0.206

TREf,TXITT
N

o .723
Except when conparing means with the same level(s) of

TRE,AT}{NT 0.584

rir** stratum standard errors and coefficienEs of vari.ation rarr*

Stratum

BLOCK.WP
BLOCR.WP. SP

GRAIN MEAN DI.'I 86.1

d.f.

7
40

0 .489
0.584

cwt

10 .3
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94N/AlxlL2

CROPSEO I'IIBAT {

gTRIgf TONITES /HECTIRE

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

x
TREII'MTT
LCSGM
LC8PT
LC6LC
I,c6LN

FYM

STRAW
FERT- FYI.I
FERT-STR

Mean

0

0 .47
0 .44
0.73
0.?3
0 .65
0.41
0 .47
0.10

0.50

50

t.'13
1.86
1 .38
2.34
2.02
1 .36
7 .42
1.51

t -75

100

3 .10
3.20
2 -A6
3 .85
3 .22

2 -93
2 -57

3 .09

150

4 -25
4. 01
4 .24
3 -'75
3-95
3.39
2 -40
2.54

3 .62

200

4.21
4.32
3.?8
4 .98
3 .68

3 .72

3 .8'7

250

4.3 9 3.03
4 .30 3 .02
3.52 2.'76
5.58 3 .54
4 -37 2 -94
4.18 2.60
3.5'7 2.52
3 .66 2 -26

4.20 2.84

STRAW I,{EAN DM? 89 . 5

SUB PLOT AREA HARVESTED O.OO2O2
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94lRlqgllo aad 94lw/CS/10

IONC 'IEnIi LIXING

Obj.cti To study the effects of different amounts of lime, phosphate and
sulphur on the yields and compoEitions of a sequeoce of crops -
Rothamsted (R) Sarryers I and woburn (W) Stackyard C.

gDoa.or.: S.P. Mccrath, P.B. Barraclough, C.F.,J. Mitford, J.M. Day.

The 33rd year, $. lupins,

For plevious yeals see .DeEails' L967, 1973 and 74-93 /R&W/CS/ 10 -

D€.Lg* 2 randohised blocks of 16 plots split into 2 sub-plots.

IGo1. Dlot dLDE.loD.: 5.4 x 16.1 (R), 5.5 x 16.1 (W).

IreatDltr: All cornbinat ions of:-

Whole plots

1. carLx

RW
00

15 9

2- P

0

Pl.
P2
P3

Residual effects of ground chalk (tonnes CaCO3)
(tota1 applied 7962-a7 | :

Rothamsl€d total
L962-',78 19a2-A't

00

Wobuh total
1962-?A 79a2-A1

7A5
15 9.5 14

0

3

11.5
30 23

Residual effects of p fertilizer applied:

Rates 1981-83 and 1988 pl.
supeiphosphate

Until 19?8 1981 a982 1983
R&W R&W R W

0000
P1 P1 OP2
P1 O P2P2
P3 P1 P2 P4

P2, P3, P4 = 25, 50,75, 1oO kg P as

R&W
0

0

P

P

19 88
RW
00

P1 P1
Pl P1
P3 P3

Sub-pIols

3. I'T'T,PEI'B

0
30

Sulphur (kg S, as calcium sulphate), apptled
cumulat ivel.y since 1991:
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9l lRl cs I L0 anil 9all{/cs/10

Ilolas: (1) unti]. 19?8 test P was apptied cumulatively, rates varied with
c!op, none in 19?9 and 1980. K eras also applj.ed cumulatively,
to P1 and P3 p1ots. since 1981 K haa been applied basally
(none in 1986, 1987, 1989, 1990, 1993 and 1994).

(2) Test nangaoese vras applied cunulatively, 1987-90.

EaD.rtEnt.l alrlrr:
Savryers I (R):

16-oct-93 : B: Ploughed.
19-oct-93 : B: Disced.
20-oct-93 : B : spring-tine cultivated, cH304/70 drilled at 40 seeds

per m2.

25-Oct-93 : B : Opogard 500 Fw at 2.8 I in 200 1.
16-Feb-94 : B : Atlas sirEzine al 1.0 L in 200 t.
13-Jun-94 : I : gUlPEgR 30: 30 kg S as gl.psutn.
06-Sep-94 : B : Barclay GalLup at 4-0 l in 200 1.

Stackyard C (W):
15-Sep-93 : B: Ploughed.
24-sep-93 : B : Rotary harrorred, cH304/?0 driLled at 40 seeds per !tf.
18-Feb-94 : B : Atlas simazine aE 1.0 l io 200 l.
10-Mar-94 : I : SULPEUR 30r 30 kg s as gf4)sum.
09-May-94 : B : sportak 45 at 1.5 I j.n 200 I.

tlolE: Dlre to poor winter survival at Rothatnsted and to excessive grazing
darnage a! wobuln, both crops uere abandoned io suimer and no yields
were taken-

53

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-1-49 pp 56

94/R/CS/L40

CHBUIC.AI, REFERENCE PLOTS

Object: To study the pelsistence in soil of agricultural chehj.cals
applied annually, singly and in combination, and lheir effects on
soil microflora and on yield of continuous s. barley - Long Hoos V 3-

SDoaaora: R.H. Bromilow, A,A. Evans, p.H. Nicholls -

The 21st year, s. balley.

For previous years see 74-93/R/cs/].40.

D.aLga: Single iepl.icate of 32 plots.

flrrol. Dlot ali-@nrloDs: 4.05 x 4.5? -

fr.atDDta: Applied cumulatively every year until 1993, none in 1994.

Al1 combinations of :-

1. HBADXLLR Weedkille! in autunn:

(NoNE) None
(GLYPHOS) cLyphosate Eo bartey stubble each auEutnn

2. FInaCCIDE [ 1l Fungicide in auturnn:

(NONE) None
(TRIADIM) Triadimefon in autunn

l. FITNOCIDE [2] Fungicide in spring:

(NONE) None
(BENOMYL) Benomyl to the seedbed

4. INSCICDE fnsecticide:

(NONE) None
(CHLORFEN) Chlorf envi.nphos to the seedbed

5. NEIIACIDE Nematicide:

(NoNE) None
(ALDICARB) Aldicarb to the seedbed

ErperlDaDtal iuary:
03-Nov-g3 ; B : Ploughed.
1?-}hr-94 : B : Spring-tiDe cultivated, lotary halrowed, Alexis

undressed, drilled ats 350 seeds per tn2, rotfed.
19-Apr-94 : B:34.51 Nat 428 kg.
02-Jun-94 : B : Oxytril Cl., at 1-5 1 wj.th Duplosan Ne!, Systen Cl{pp at

2.0 I in 200 L
08-Aug-94 : B: Cofiibine harvested.
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9LtRtCStLlo

NoTB: samples of topsoiL were Eaken from representative plots in August
1994 for the estimation of pesticide residues. The rnfluence of
treatment history on Ehe breakdown rates of the chemicals was
examined in these samples.

CRAIN TON}IES/XECTAXE

****r .Irables of means *****

EulrccrDE [11
IIEBDX"IJR

(NONE)
( GLYPHOS )

IrIean

PUNGCIDE I2I
WEEDTLIJR

( NoNE )
(cLYPHOS)

(NONE) (TRIADIU)

5.29 5.35
5 - 19 5.25

5.24 5.3 0

(NONE) ( BEr{Or.fvL )

5 -25 5.39
5-08 5.3 5

5.16 5 -37

(NONE) (BBTOMYL)

5.09

5.16

5-51

5.3'1

}lean

5 .2't

Uean

5 .32

Mean

5 .24
5.30

Mean

5 .32

5 .2'7

Mean

5.24
5.30

5.27

Mean

5.15
5.37

5.27

Mean

FUIIGCIDE [2I
FT'NGCIDE t1I

(NONE )

( TRIADII.{)

llean

INgCfCDE
IfEBDXIJ,R

(NoNE )

(cLYPHOS )

Uean

I}ISCTCDE
FI,IIGCIDEtlI

( NONE )
( TRIADIM)

Mean

INSC,rCDE
FOTGCIDE [2I

( NONE )

( BENOWL )

Irean

(NONE) (CHIORFmT)

5.45 5.20
5 - 34 5.09

5.39 5.14

(NONE} (CHI,ORFE.I)

5.24 5.23
5 .55 5. 0s

5.39 5 - 14

(NONE) (CIITORFEN)

5 -24 5.09
5 - 55 5.20

5 -39 5.14
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9t/Rtcs/Lto

CRAIN TOXIIES /HECTIRE

***** .I'ables of heans rr***

}IEXACIDB (NONE) (ALDICARB)

Mean

5-39

5 -32

(NONE)

5.31

5 -32

(NONE)

s .20
5 .43

5 .32

s-39
5.24

Mean

5.32

5 .21

Ilean

5 -24
5 .30

5.27

Mean

5.16

5.2?

IIean

s .39
5.14

5 -27

TABDXIJT'R
(NONE)

(GLvPHOS)

Meao

NEXICIDE
FUXCCIDB t1I

(NONE)
(TRIADIM)

Mean

XETACIDE

FrrlrocIDE I2l
(NONE)

( BENOMYL )

Mean

SCTCDE
( NONE )

(CHLORF'EN)

5 .26
5.18

5 .22

(ALDICARB)

5.1?
5 .2A

(ALDICARB)

5.13
5 .31

5 .22

5.40
5-05

NEXACIDE (NONE) (ALDICARB)

F'NCCIDB T 1I
I{EEDKI.I,R FT'NGCIDE [2 I

(NONE)
(GLYPHOS )

FI,N@IDE [1I
IIBEDXI,LA INSCACDE

(NONE)
(GLYPHOS )

FT'r{CCIDE [2I
WEEDXIiIJR II{SCTCDE

(NONE)
(GLYPHOS )

FT'IIGCIDE[2I
EUIIGCIDE[1I INSCTCDB

(NONE)
( TRIADIM)

(NONE) (IRIADIU)
(NONE) (BETOMYL) (NONE) (BB,IOMYL)

5 -23 5.35 5.27 5.43
5 -25 5.t2 4.91 5.59

(NONE) ('IRIADIT.I)
(NONE) (CS) (!rONE) (Cs)

5.3 5 5.23 5.54 5-16
5 - 14 s.23 s.55 4.94

(l.roNE) (BENoMfL)
(NONE) (Cs) (NoNE) tcs)

5.21 5.27 5 - 66 5.13
5.25 4.90 5.43 5.2a

(NONE) (BENOUTL)
(NONE) (CS) (NoNE) (CS)

5.13 5.3 5 5.36 5.L2
5.36 4.A2 5.73 5.29
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9ttatcstLlo

GRAII| ION}IES/IIECTANE

r**r. Tables of means *irii

FSIICCIDE t1I
WEEDXITTJR XEX CIDB

(NoNE)
(GLYPHOS )

EOXCCIDB t2 !
TIBEDXI;'JR NBI'ACIDB

(NoNE)
(GLYPHOS)

({B,IADIX)
(AL) oroNE)
5.20 5.39
5.13 5.25

(BEl.tol{E)
(AL) (NONE)

5.20 5.47
5 .05 5.39

( BE}|OMLL)
(AL) (lloNE)
5.1? 5.31
5.09 5.55

(CIII-RPEN)
(AL) (NONE)

5-43 5.32
5.3 6 5.17

(CHLORPEN)
(AL) (NONE}

5.2t 5.35
5.58 5-14

( CHLORFE}I)
(AL) (NONE)

5.2A 5.20
5.51 5 -2e

(NONE)
(NONE)

5-38
5.24

(NONE)

(NoNE)

5.30
5.10

(AL)
5 .31
5 .24

(AL)
5 .31

(AL)
5.16
5 .47

(AL )

5.08
5-01

(AL)

4.9'7

(AL)
4.91
5 .72

FrrloctDEt2l (NoNE)

PU GCIDET1T NEIACIDE (NONE)

(NONE) 5.31
(TRTADTM) 5 ' 09

IXSCTCDE (NONE)

WEEDXT.TJR IfE|ACIDE (NONE)

(NoNE) 5.45
(GLYPHOS) 5 .33

IIISCTCDB INONE)
ronocrDBtll ttELlcrDB (NoNE)

(NoNE) 5.2'7
(TRIADIM) 5.51

IXSCECDE (NONE)

FrrxccrDEt2l llBll crDB (NoNE)
(NoNE) 5.20

(BENOMYL) 5.58

r** stalrdard errors of differences of means i*r

!{argins of c$o factor tables 0.109
Tvo factor tables 0.154
Ihree factor tables 0.218

1*rr* StratuD staodard errors aDd coefficients of variaCion i*r"

Stratrjm

WP

d.f.

6 0-308 5.8

GRAIN I'EAN DMI 8? .9

PLOT AREA HARVESTED O. 00069

5'7
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94/R/cs/!09 a\d 91 tw /cs/!09
LONG-TERIT STRAW INCORPOR.I,TI ON

Object: To study Ehe effects of rotational ploughing and time of sowing
after the incorporation or bulning of straw on soil conditions andpests, diseases, weeds and yieLd of w. wheaE - RoEhamsted (R) creat
Knott lII and Woburn (W) Far Field I-

SDonaora: R.D. P!ew, A.D, Todd, E.T.c. Bacon, J.F. Jenkyn, R.J. cutEeri.dge,
w. Powe 11 -

The tenth year, ,. wheat.

Fo! previous years see 85-93/R&W/CS/309.

D€rlgrr; 4 randomised blocks of 12 plots split into 2 sub plots (R).
2 randohised blocks of 12 plots split into 2 sub pl.ots (W) -

lfhole 91ot alleDaioD.: 9-0 x 28.0 (R),
9.0 x 30.0 (w) .

fr.atMDta: A11 coribinations of :-

whole plots

1. STRAINCT IJ TreaEnent of straw of previous crop and type of
cultivation up to 1994 (before lhe space) and
subsequently (after the space):

BT1 BT
BT1T2 CT
BP2 BP
BT1P2 CP
CT1 CT
CT1 CP
CT1T2 cT (duplicared)
CP2 CP (dupl icated)
CT1P2 CT (dupl icared)

Sub-p1ots

2. golf DATE Dat-e of sowing:

E

L
Early
Late

XO!48: (1) The following codes are used:
B Stra$ burnt
C StLalll chopped and spread
T1 CulEivated to 10 cm depEh
T1P2 Cultivated to 10 cth depth, ploughed tso 20 cro
T1T2 Cultivated to 10 cm depth and again tc 20 qn
P2 ploughed to 20 ch depth
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9a ll,lcs I lO9 alal 9ar.r/c9/309

XOIES: (2) In 1994 T plots wele cultivated to 10 crn and P plots were
ploughed to 20 cm depth.

(3) Io the experirneneal diary only the code after the space is used.
i.e- BT, CT, BP, CP.

ErD.Er.Dntal tlLary:
Great Knott III (R) -

19-Aug-93 : I r SIRIrCUL CT, CP: Straw chopped.
2?-Ang-93 : ! : SIR {Clr[ BT, BP: Straw burnt, ash incorporated r,ri.Eh

discs.
18-Sep-93 : B : sting CT at 2.0 1 in 200 L-
27-Sep-93 : ! : S!R.IrCUL BT, CT: Heavy spring-tine cultivated to 10 c!0.

: I : SIRItrEUL BP, CP: Ploughed to 20 crtr.
19-Oct-93 : B : Disced, spling-Eine cultivated.
20-Oct-93 : I : Sdf DArE E: Rotary harrowed, Soissons. dressed Cerevax,

drilled at 380 seeds per rn2.
08-Nov-93 : ,! : Sqt DI.IE L: Rotary harroeed, Soissons, dlessed Cerevax,

drilled at 380 seeds per !#.
1?-Nov-93 : B: Optirnol at 15 kg.
09-l4ar-94 : B:34.51 Nat 118 kg.
12-Apr-94 : B : 34.5t N at 448 kg.

: B : Starane 2 at O-75 l with Wildcat at 1.25 1 in 200 L.
01-May-94 : B : Halo at 2.0 l with Tripart Blewis at.2.5 I in 200 1.
19-Uay-94 : B : Ally at 30 g \rith Cheetah Super at 3.0 f and Starane 2

aE 0.?5 1 in 200 l.
31-Iray-94 : B : Bombaldier at 1.0 l with Cyclone at 1.0 I i.n 200 1-
05-Aug-94 : B : Conbine harvested.

Far Field I (w) .
2?-Aug-93 : A : slnmssL BT, BP: Straw burnt.
22-Sep-93 : I : STmI{CUL BT, Cf: Heawy sprj.ng-tine cul.tsivaEed to 10 cln.
22-Sep-93 : T : SIR^!IC[ L BP, CP: Ploughed to 20 cm.
19-Oct-93 : B : scythe ae 4.0 I in 200 1.
20-Oct-93 : T : SOlf DA?E E: Rotary harrowed, Soissons, dressed

Panoctine, drilled at 350 seeds per nf.
08-Nov-93 : T I SOlf DITB L: Rotary harrowed, Soissons, dressed

Panoctine, drilLed ats 350 seeds pet m2.
28-Feb-94 : B : Draza at 5.5 kg-
14-1,!ar-94 : B : 34.5* N al 116 kg.
77 -lqar-94 : I I sow DArE L: Rotary halrowed, Soissons, dresged Rappor,

drilled at 500 seeds pe! n2.
04-May-94 : B : 34,5t N at 348 kg.
05-Uay-94 : B : AIly at 30 g r{ith Orytri1 CM at 1-0 1 and Hato at 1.5 I

in 200 1.
30-Uay-94 : B : Cyclone at 1.0 l with Bravo 500 at 1.0 1in 200 1.
14-Jun-94 : B: Hostathion at 0.84 l in 200 1..
28-Jun-9{ : B : Halo at 2.0 1in 200 1.
16-Au9-94 : B: Conbine harvested.

tlOlBg: (1) At Woburn the fate sosing fail.ed owing to poor establis!&ent and
subsequent damage by birds. These plots were re-drilted to
w. wheat in spring.
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9aln/cs/309 aDal 9a^flcs/309

llOlES: (2) EstablislunenE counts were nade in uinter, shoot numbers and
total DU rrele heasured in spring and conq)ooents of yield were
measured in suflne!. Nutnbers of grass weeds r..ele counled in
March and numbers of eais of grass greeds were counted in July.
Crops were sampled in ilune or JuIy to measure diseases affecting
the steh bases and roots.

gllRlcallog Gn8lr xll(ytl rrr (R)

CRAIX IOTT'83 /EEC'AR8

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

sow DAIE E L Mean
SInltlcul,

BT1 BT 8.40 9.30 8-85
BT1T2 CT 7.66 A.'74 4.20

BP2 BP 9.72 9.85 9.',19
BT1P2 cP 9-71 9.83 9-77

cTl CT 6-91 7.85 7 .4L
cr1 cP 9.95 9.78 9.86

cT1T2 CT 5-60 ?.80 7 -20
cP2 CP 9.58 9.59 9.64

cr1P2 CT 4.42 9.26 8.84

Mean 4.4'l 9.01 4.1'l

**i Standard errors of differences of means r**

STRAI{CUL SOf DATE STRNNCI'L
SOW DTTE

0.394 0.523 min. rep
0.341 0.1{0 0-453 hax-miD
0.2'19 0-3?0 nax.rep

Except when comparing rneans with the same Level(s) of
SIR VICUL 0 .486 min.rep

O .421 max-min
0 .344 rnax. rep

stRAr{cuL
tnin.lep Any of the remainde!
max-min CT1T2 CT or CP2 cP o! CT1P2 CT v any of the lemainder
max.rep C'r1T2 CT or CP2 CP or: CT1P2 CT

***** Stratum sEandard errors and coefficients of variation *****

Stratulr

BLOCK. }IP
BLOCK.WP. SP

GRAIN MEAN DMT 84.9

d.f.

36
39

0-55?
0 .688

cwt

6.4
'l -a

SUB PLOT AREA HARVESTED O.OO544

60

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-1-49 pp 63

sow DITE E L l{ean
sTB lfct L

BT1 BT 3.3'7 3.12 3.25
BT1T2 CT 2-34 3.11 2.'13

BP2 BP 5.94 4.06 5.00
BT1P2 CP 5-22 3.13 4.7'7

cr1 cr 4.58 3 .34 3 .96
cTl CP 8.02 4.L2 5.0?

cr1T2 CT 3.0'7 3.!4 3.11
cP2 CP 5.35 3-55 4.50

cT1P2 CT 3 .68 3 .06 3 .37

Mean 4-41 3.38 3.93

r** Standard errots of differences of means ***

STRAHCUL SOII DATE STiAIIeUIJ
sot{ DttE

0.712 0 ,9?4 mi.n. rep
0.61? 0.2'71, 0 .843 max-min
0.504 0.589 rnax - rep

Except l,hen comparinq means with the same level(s) of
sIRAt cOIr 0.939 min. rep

0.813 max-mir,
0.664 nax. lep

srR wcgL
min.lep Any of the remainder
max-min CT1T2 CT or CP2 CP or CT1P2 CT v any of the remainder
nax-rep CT1T2 CT or CP2 CP or. CT1P2 CT

*rr** Stratun standald errors and coefficients ot valiation **rr*

9llwlcsl309 PAR PTETJD r (lf)

CRAIN IONI$ES /SECIARA

***** Tables of means ***rr

Stratu&

BI,,oCK.WP
BLOCK. WP. SP

GRAIN MEAN DI{t 84.5

d.f.

14
15

cvt

0.'lL2 18.1
0 .939 23 .9

SUB PLOT AREA HARVESTED O.OO538
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9^ lR/CS t 3Ll

EFPBCTS OF SEAIJI'OW STRAW INCORPORATION

Obj.ct: To study the effects of stlaw incorpolatj.on by rotational
plo\rghing, with shallow cultivation in the intervening years, on
diseases and yield of winter wheat - West Barnfield I.

Spobaora: J.F. Jenkyn, R.J. cutteri.dge, A.D. Todd.

The tenth year, w. wheat.

For previous years see 85-93/R/CS/311.

D.rlg[r: 6 x 4 criss-closs sp].it inEo 2 sub-pLots. Oiiginally a single
replicate of 3 x 2 x 2 x 2 x 2.

Whol,6 plot dLE€Dglons: 4.5 x 12.0.

TreatlEEta: Combinat ions of :-

tihole plots

1. STRAI, Treatmedts to stlaw of previous wheaE:

BURNT Burnt (duplicated)
BALED Baled and removed (duplicated)
CHOPPED Chopped (duplicated )

Criss-cross r,rith

2. Ct l,trvllr

SHA CULT Shallow tine cultivated to 10 cm depth (Eliplicated)
PLOUGHED Ploughed to 23 cm depth

ExperiDautal aliary:
25-Auq-93 : T : STR.LW BALED: Straw baled and removed.

: t : SIRIW CHoppED: Straw chopped lrith trailed chopper-
27-Aug-93 : T : STRIW BURNr: Stlaw bulnt and ash incotporated ,j.th

discs.
02-Sep 93 : B : PK as (0:18:36) at 3OO kg.
18-Oct-93 : T : cIrLTIvtN PLoUGHED: ploughed-
25-Oct-93 : T : CITI,TIII!!| SHA CULT: Hea\,y spring-tine cultivated

twice.
25-Oct 93 : B : Hea\,y spring-tine cultiwated.
2'7 -act-93 : B : Heaaa/ spring-tine cultsivated. roEary harrowed, Soissons,

dressed Cerevax, drllled at 380 seeds per mr.
28-Oct-93 : B : Draza at 5.5 kg.
19-Apr-94 : B : Biiotril plus 19119 at 2.0 l with Hytan€ 5OO SC at 2.0 I

in 200 1.
23-Jun-94 : B : Cyclone at 1.0 l with Mallard ?50 EC at 0.5 1 in 200 1.
06-Aug-94 : B: Conibine harvested.
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9ttRlcal?!!

f,olB: Established plants wele counted in January' Numbeis of ears of
volunteels and grass r^,eeds were counted in July and components of
yielal were measuled. Crop 9tas sampled in July to measure diseases
affecting the stem bases and roots'

or nt roxllEg /BEcrlxE

*r**t ltables of means *ai**

CfrIJTfVm SHA CULT PLoUGSED llean
STRAW

BU 8.94 9.19 9-00
BA 5.16 8-44 5.98
cH 5.33 A -4'7 6-11

Mean 6.48 8.?0 '7 '03

GRAIN MEAN D}..It 86.5

SUB PLOT AREA HARVESTED O.002?6
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94 ta.t cs/ 321

CEN.EAL SBQI'BNCES AND TAXE-AI,L

obJ.ct I To study the effects on take-a1l ( CaeufiaDnomyces granjnis) arrdyield of differeat cereals grown in various cereal sequeoces _ west
Barnfi.eld fI-

gDoa.ora: R.J. cuttetidge, D- Hornby, R.D. prev,

The sevenEh year, w, barley, w. oats, !^r. triticale, w- wheat, s. barley.

Por previous years see 88-93/R/CS/323

De.tgD: 3 randomised blocks of 26 plots.

WhoI. Dlot AlrED.loD.: 3.0 x 10.0.

CROPSEQ Crop sequences (1989 ro 1994 respectively):

TTITITT
OTTIDTT
TOEI'IOT
TTOTTI\C
TI.I\)TTT
WllW!{!,lHW

oIJWWOiTW

wom,iwow
vJwowwwo
trwwol4l{w
BBBBBBB
OBBBOBB

BOBBBOB
BBOBBBO

BBBOBBB
wlwlt9rw
WBWBWBW

TBTBTBT
SBSBSBS
WI.{TITW}I

WWBBBI,,W

TTBBBT'I
TTwlrwl'I
BBI{I{WBB

BB1'TTBB
l{wsss!$,r

W = W. vrheat
S = S, barley
B = W. barley

T = W. tritlcale
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9ltF.lcsll2l

E:rDarLDBt.l aliary:
02-sep-93 : B : PK as (0:18:36) at 300 kg.
09-sep-93 : B : Ploughed.
23-Sep-93 : B : Spri.ng-tine cultivated.
23-Sep-93 : I : CROPSEO w. barley plots: Rotary lBrlowed, Magie, dlessed

cerevax, drilled at 400 seeds per m2'

24-Sep-93 : !! : CROPSEO oats plots: Rotary harrowed, Image, alressed
Ce!eso1, drilled at 350 seeds Per ff-

: t : cRoPsBQ Triticale plots: Rotary harrowed, Lasko, diessed
Cerevax, drilled at 4OO seeds per !n2-

: f : CROPSEQ wheat plots: Rotary harro$ed, Mercia, dressed
celevax, drilled at 380 seeds per m'?.

: B : clytex at 2.25 kg in 200 1.
08-Mar-94 : I : cRoPsEQ w. barley, oats, triticale and wheat plots:

34.5t N at 8? kg.
16-uar-94 : I : CRoPSBO s. barley ploEs: Rotary harrowed, Klaxon

undlessed, dlitIed at 350 seeds pet m2.

12-Apr-94 : ! : cRoPsEQ TriticaLe plots: Hoegrass at 3.0 l with
starane 2 at 0.?5 1 irL 22o L-

14-Apr-94 : I : cRoPsEO oats and triticale plots: 34.5t N at 345 kg.
: I : cRoPsEO W. barley plots: 34.5t N at 428 kg.
: T : cRoPsEQ wheat ploEs: 34-5t N at 496 kg.
: T : CRoPSEQ s. barley plots: 34.5t N at 346 kg.

09-l4ay-94 : !! : CROESEQ w. balley plots: Starane 2 at 0.75 l with
Tigress at 2.5 I in 200 l-

31-May-94 : B : MisEral at 0,5 L with Rada! aE 0.5 L in 200 I.
01-Jun-94 : t : CROPSEQ S- balley plots: Duplosan New System CI'IPP at

1.4 l with o)<ytril cM at 1.0 I in 200 1.
26-Ju1-94 : I : cRoPaEO w. barley plots: cotilcioe harvested.
02-Aug-94 : I : CROPSBQ S. barley, wheat, oats and tliticale plots:

Conbine harvested.

IIoIE: P1ants samples lrere taken in April, June and July for take-a11 and
eyespot assessments. Soi.1 cores were taken afte! harvest to assess
take-a11 infecli.vity-
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91/RtCa/323

GRAIN TONNES /SECTTNA

i*r** 'Itables of means ar*ri

cRoPsEo
TTTTTTT
O!TI\]TT
TOTTIOT
TI1)TrI't)
TTI'!f,TIT
WWIJ}JWIdW

OWWWO1IW

wotiwwow
wwotmwo
IillWOllI/{W

BBBBBBB
OBBBOBB

BOBBBOB
BBOBBBO

BBBOBBB
wIwT wlw
WBWBWBW

TBTBTBT
SBSBSBS
wwIrT',0w
wwBBBHW

lTBBBT'T
TIWIIWIT
BBI{WWBB

BBTTABB
wwsssww

lilean

s.35
5.04
6 -23
6 .95
5.91
4.70
4.84
5.01
5.55
6 .65
5 -46
7.L5
5 .23
6-50
6.48

6 .25
5-98
5-09
5.64
5.65
5.8?
5-1.8
6.46
'].04
5.28

5.95

*** Standald errors of differences of neans a*r

CROPSEQ

0.532

rr*r* Stratutn staodard errors and coefficients of variaElon rr*rr

Stratum

BIOCK.WP

CRAIN l.lEAN DMt 84 - 8

d.f. s. e. cvt

50 0.77 4 13 .0

PLOT AREA HARVESTED O. 00226
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94 lRl cs I 326 alrd 94 lw / cs I 125

}I'OUNES OF STRAW

Object: To study the effects of different amounts of straw, incorpoiated
into the soil, on w.wheat - Rothamsted (R) Gieat Knott III, woburn
(W) Far Field I.

SDoDaorc: R.D. Prew, D.G. Chrj.stian, J.F. Jenkyn, E'T'G' Bacon '

The eighth yea!, w. wheat.

For prewious years see A1-93/R&W/CS/326.

D.sl,gD: 4 randomised blocks of 4 plots (R) -

3 randomised blocks of 4 Plots (w).

wbolc Dlot allDoDsioDs: 3.0 x 13.5 (R) .

3.0 x 14.5 (w) .

treattneDta:

sTR.}l, Amouncs of straw incorporated into the seedbed (t per ha
859 DI'l), cumulative Eo pievious annual dressings:

NORI'AL Nornal 5.3 2 'A
2 NORMAL lvice norInal 10.6 5'6
4 NoRMAL Fou! times normal 2L,2 f,'2

l4.rLDltrl all.!tr:
Great Knott III (R)

25-Aug-93 : I : glRlf NoRMAL, 2 NoRl'lAL, 4 NoRMAt: stra$ applied'
: A : sttltrl Nol{E: straw removed.
: B : Straw aod stubble choPPed.

2?-Sep-93 : B : Ploughed.
19-Oct-93 : B : Disced, spring-tine cultivated.
2,-oct-93 : B : Rotary harroued, soissons, dressed cerevax, dlilled aE

380 seeils Per rf.
1?-Nov-93 : B : OPti!ftol at 15 kg-
O9-I.lar-94 : B : 34.5t N at 118 kq.
L2-Fpr-94 : B : 34.5t N at 448 kg.

: B : starane 2 at O.?5 l rvith wildcat at 1'25 I in 200 1'
01-lray-94 : B : Halo at 2.0 l with Triparts Btevi.s at 2'5 I in 200 1'
24-l4ay-g4: B : Ally at 30 g t j.th Cheetsah super al 1'5 1and starane 2

at 0.75 1in 200 1-
31-xay-94 : B : Bonbardier at 1.0 1!,ith cyclone ats 1'0 1in 200 1'
O6-Aug-94 : B: combine harvested.

Par Pield I (w)
U-Aug-93 : T : 8mtrtf NORMAL, 2 NORMAL, 4 NORUAL: Strau applied'

: I : gtllf NoNE: Stral{ lelllowed.
2O-Aug-93 : B : Straw anal stubble chopped.
22-sep-93 : B : Tine cultivated to 10 ctn.

19-oct-93 : B : scythe at 4.0 1in 200 1.

::
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91, lAlcs I 326 .!at 9{/W/CS/326

Expe ri.E Dtal tliary:
Far Field I (W)

20-Oct-93 : B : Rotary harrolred, Soissons, dressed panoctj.ne, d!il1ed at
350 seeds per m2.

28-Peb-94 : B : Draza at 5.5 kg.
14-Mar-94 : B : 34.5t Nar 1lG kg.
04-May-94 ; B : 34.5S Nar 348 kg.
05-May-94 : B : A1ly at 30 g I'ith Oxytril Cl,t at 1.0 1 and Halo at 1.5 1

in 200 1-
30-May-94 : B : Cyclone at 1.0 l with Bravo 5OO at l..O I in 2OO I.
L4-Jun-94 : B : Eostathion at O-84 1in 200 1.
15-Aug-94 : B: Conibine harvested.

IIOIE: Establishment counts were nade in winter. In suruner fertile ear
nunbers and harvesE index were measuled.

9rtRlcst326 GREI'T XlrOrT rlr (R)

GRTIX TONNES /BECTAAE

***** Tables of heans ii***

srRAI{ NONE NORMAL 2 NORMjq,t 4 NORMAL Mean

9..7A 9,69 9.?1 9.6.7 g.,71

*** sLandard errors of differences of means rri

STRAI{
0 .123

standard errors and coefficients of variatior ,,r**

Stratum d.f. s.e-

0.t'73

cvt

1.8BLOCK-WP 9

GRAIN UEAN DI.!t 85.2

PLOT AREA HARVESTED O. OO31O
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9L/?{ICSI325 F.AR FIEIID I (ll)

cRtrtt louuBg /EBcrAaa

**r*r Tables of means ,r{**

STnrw NoNE NORMAL 2 NORMAL 4 NORMAL trlean

4-4A 5-03 4.59 4.r.1 4.55

**r standard errors of differences of means ***

g.rRlr
! -258

+iirr stratun standard errors and coefficients of variation rr**r

stlatum d. f. s.e. cwt

BLOCK-WP 6 1.540 33.8

GRAIN MEAN D{* 86.1

PLOT AREA HARVESTED O. OO319
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91/Rtcs tt3L
TAXE-AIJI' INOCT'LATIOII

Object: To compale a range of methods of artificial.Iy inoculating take-aLI
{caeumannomyces gralninis), to assess the residual effects of a seed
treatment and to relate amounCs of disease established to the yield andgrain guality of w. wheat - Creat Harpenden I.

SDoE.ora: D. Hornby, G.L. Bateman, R.J. cutteridge-

The sixth year, \r. wheat, sr. oats.

For previous years see 89-93/R,/CS/331

DerigrD: 4 randomised blocks of 9 plots.

Vlbole plot allD.ualotts: 3.0 x 22-0.

Tr6at oaDtt:

INOC+SDT Methods of j.noculacing take-a11 to w. wheat in the
fiist year {1989), none since, pLus levels of seed
treatment in the fifth year (1993) to control take_
aIl:

NONE O W None (w. oats 1994, alternating vrith w. r4rheat )
None (w. vrheat 1994, altetnaling with w. oa!s)
None (continuous ra. wheat )
Infective inoculum applied to soil surface pre-ploughing
Infective inoculurrl applied by f€rtilizer dri11 to 10 cm

depth before rotary harrowing and sorrj,ng wheat
Infective inoculum dri.tled vith the seed
No seed treatment
Seed treatment at 100 g a.i.
seed treatment at 150 g a-i.

llOTE: Experj.mental seed treatnent vras applied at a.i. rates per 1OO kg
,. wheat (cv. Riband) seed drill.ed.

EtD..LMlrt al allary:
13-Sep-93 : B : PLoughed.
21-Oct-93 : B: Heavy spring-tine cul.tivated,
22-Oct-93 : I : INOC+SDI NONE O W: Inage, dressed panoctine plus,

drilLed at 350 seeds per m2.
: I : frOC+SDf All ploEs except NONE O W: Mercia, dressed

Cerevax, dtilled at 380 Eeeds per ff.
25-Oct-93 : I : DtOc+sDA NoNE O W: clyrex at 2.25 kg in 2OO t.
2L-Dec-93 : B : Draza at 5-5 kg.
09-l,1ar-94 : B : 34.5t N at 118 kg.
19-Apr-94 : B : 34.5C N at 448 kg-
09-Uay-94 : I : D|OC+SDT All plots except NONE O W: Al1y at 30 g rrith

Cheetah Super ar 3.0 I and Starane 2 at O,?S I in
200 1.

: B : HaIo at 2-0 1lri.th New 5C Cycocel at 2.5 1 in 2OO I.
20-tlay-94 : B : 34.5t N ar 1OO kg.

NONE W O

NONE W I{
I PRE PL
I PRE SO

ICD
SEEMR O

SEEDIR 1

SEEMR 2
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9ltRlCStSSL

ExgerLeEtal all,ary:
17-Jun-94 : B : Hostathion at 840 m1 in 200 1..

23-Jun-94 : B ; Cyclone at 1.0 I rrith Uallard 750 EC at 0.5 L in 200 1.
15-Aug-94 : I : IIrcc+8III Al.1 plots except NONE O W: Cotnbine harvested.
23-Aug-94 : I : INOC+Sm NONE O W: Colibine haruested.

lO?E: Plant s.rmples rdere taken in July for take-aI1 assessments-

CRNX r{)f,ltEs /EBCIIRE

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

IXOC+SDI
NONE W O 8.?1
NONE W W 4.29
I PRE PL 8.48
I PRE SO 8.56

r cD a -o2
sEEmR 0 8.51
SEEDTR 1 8.19
sEEmR 2 8-40

Mean 8.40

,** standaral errors of diffelences of means ***

Ilxoc+sDlI
0.295

***** stratun sCaodard errors and coefficients of variation **i**

Stratum

BLOCK . WP

GRAIN MEAN DI'{t 84.9

d. f .

2! 0.418 5.0

PLOT AREA HARVESTED O. OO5O5
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94lw tcs/147

GREE}I CROPS TOR SET-ASIDE

Objcct: To obtain infortnatioo on the establishment and rnaiotenaDce of
soidn crops aod unsowr! vegetation in three-year and five-year
set-aside. Effects on soil ni.trate aod leachilrg afte! ploughing are
also studied - I{oburn, llorsepool Lane Close II.

SDoaaora: R-D. Prew. E.T.C. Bacon, l,!.V. Heiritt, D.p. yeo!tran, iI.F. Jenkyn,
R.J. cutteridge.

De6r.ga: TreatmenC phase: 3 randomised blocks of G plots-
Test phase: 3 randohised blocks of 6 plots split intso 2 x 2 criss_
cross -

flho1e DI.ot ilLrttsloDs: 6.5 x 26,0.

The fifth year, ryegrassr clover, turnbledown, w- oats and w. rrheat -

For previous yeals see 90-93/w/CS/347.

freatelrta:

Treatment phase

ltlhole plots

CROPS

RY LF
RY+CL LF
RY+CL RE
RY+N RE
TU LF
ARABTE

(5th year)

Crops, cuhulative since 1990:

Ryegrass, cuttings tefts in situ
Ryegrass + clover, cuttings left j.n gitu
Ryegrass + cLover, cuttings remowed
Ryeglass given 100 kg N in spring, cultings removed
TumbLedown, natural regrot th, cuttsings left in situ
w. oats, in arable sequence !ir. rdheat, rr- \rhea!, w- oats.

w. wheat, w. oats

Test phase (2nd year. u. wheat):

Itlhole plots

1- PREVCROP previous crops, cumulative 1990 to 1992 (as CROPS above):

(RY LF)
(RY+CL LF)
(RY+CL RE)
( RY+N RE)
(TU LF)
( ARABLE )

'72
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9t t$t tcs t 3a7

Sub-p1ots (I[ criss-cross, flBEtI split-plots)

2. t Feltilizer nitrogen, cumulative to 1993, applied in
spring:

l{O None
N OPA Optimuh

3. IIllt Residual effects of time of ploughing and drilling
i{. wheat in autrrxnn 1992 and sprj.ng 1993:

(w) l{inter
(s) spling

ICvIES: (1) Among the three blocks still io the treatment phas6, yields were
taken froh the w- oats ploCs and from the 1ey plots from lrhich
the cuttingg were lenoved.

(2) The other three bfocks $e!e sown to r,inter-sown or spring-sown
xheat in 1993 and were also splits to test for oitrogen. these
blocks lrere sown to a aecond wheat test crop in 1994.

ErDerLratal dl.!y:
Treatlhent phase:

02-Sep-93 : I : CRoPA ARABLE: Sting CT at 8.0 1 in 2OO 1.
08-Sep-93 : I : CROPI, ARABLE: PLoughed.
20 Oct-93 : I : CRODS ARABLE: PK as (0:18:36) at 594 kg, spring-tine

cultivated.
22-OcX-93 : I : CROPS AR.ABLE: RoEary harrol,ed, Itnage, dressed Rappor

Plus, drilled at 425 seeds per n2.
02-Nov-93 : I : CROPS ARMLE: clytex at 2.25 I in 200 1.
12-Apr-94 : I : CROPS RY+CL RE: Triple superphoEphate at 39 kg and

muri.ate of potaeh at 13? kg.
: I : CROPS RY+N RE: Triple supelphosphate at 26 kg, muriate

of trotash at 106 kg and 27t N at 370 kg.
20-Apr-94 : ! : CRoPS ARABLE: 27t N at 3?0 kg.
29-l4ay-94 : I : CiOPg ARABLE: Tilt 250 EC at 0.5 I in 2OO 1,.
01-Jun-94 : I : CROPS RY LF, RY+CL LF, RY+CL RE, Ry+N RE, TU LF: Cut.

: t : CROPS RY+CL RE, RY+N RE: Cuttings re@ved.
13-Jul-94 : T : CROPS RY LF, Ry+CL LF, RY+CL RE, RY+N RE, TU LF: Cur.

: ! : CROPa RY+CL RE, RY+N RE: Cuttings reDoved.
05-Aug-94 : I : CROPS ARABLE: Coabine harvested.
22-Sep-94 : ! : CRoPA RY LF, RY+CL LP, RY+CL RE, RY+N RE, TU LF: Cur.

: I : CROPS RY+CL RE, RY+N RE: Cuttings rercwed.
Test phase:

02-Sep-93 : I : Sting CT at 8.0 1 in 200 1..
08-Sep-93 : I: Ploughed.
19-Oct-93 : t : PK as (0:18:36) at 69{ kg.
20-Oct-93 : t : Spring-tine cultivated.
23-Oct-93 : I : Rotary harrorod tuice, Cadenza, dressed Cerevar(, drilled

at 325 seeds per ri.
02-Nov-93 : I : clyter. a,t 2.25 f. in 200 1-
21-l{at-94 : t : I NOPTT 2?t N at 148 kg.
03-!day-94 : I: llN OPIt 211 Nat 592 kg.

'13
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Eq).itE .t.L Alaly:
30-tlay-94 : T : Al.ly at 30 g vrith Starane 2 at O.?S 1in 2OO l.

: T : Cyclone at 1.0 l with tlistlal at 0.50 1 in 200 1.
O8-Ju1-94 : I : Aphox at 280 g j.n 200 1,
20-Aug-94 : T : Conbine harvested.

Xcl|lBS: (1) Soil nitrogen lras measured in autrmn 1993 and spring 1994.
In all crops of the tleatment phase, gloultd cover, plant
numbers, plant height and growth stages were estilrEted i.n sprj.ng
1994 and again in auEunn 1994 before solring the first oheat test
crop.

(2) The r.heat was sahpled in ilune to measure di.seases affecting the
stetn bases and roots.

TRE.IAXEIE PIIA:'B

CRASS

1ST CUt (1/5/94) DRy larrIER lorn ES/tECtt

rr**, 'Itables of meansrr.*i

CROPS RY+CL RE RY+N RE ltlean
4.32 3.05 3-58

I.ST CUT MEAN DI'It 2 O . 9

PLOT ARE.A HARVESTED O. OO299

2ED @I ll3l7l91) DRy tiaI.rER TONUSS/EECIART

*irr* Tables of means*r.rr

CROPS RY+CL RE RY+N RE Mean
2-24 L.62 1.9 5

2ND CUT MEAN DM* 28.3

PI,OT ARAA HARVESTED O. OO254

3RD CrrI' (22l9/9a) DRI XT1rTER SOXIIES./EECIAiE

ir*ir 'Irables of meansrr**r

CROPS RY+CL RS RY+N RE Uean
0.9 6 0 .3? 0.6?

3RD CUT MEAN DI.,II 28 .4

PLOT AREA HARVESTED O. 00264
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TOTI], OF 3 CUTS DRY TATTER IONITES/EECTT.RE

rrr*i Tables of neansi*rli

cROPg RY+CL RE RY+N RE

7.55 5.03

TOTAL OF 3 CUTS I.IEAN EN48 25.9

s. otrs

onllll IOXUES /SECrrnE 6-00

GRAIN UEAN IMT 8?.7

PLOT AREA EARVESTED O. OO5?2

TE3I DIAI'E

CRTIII IOUIIES /EBCIARE

*ri.* Tables of fiEans r***r

Mean
5.30

N

PRSVCROP
(RY LF)

(RY+CL LF)
(RY+CL RE)

(RY+N RE)
(TU LF)

( ARABLE )

Irean

I'XEAT
PRE'\rcROP

(RY LF)
(RY+CL LF)
(RY+CL RE)

( RY+N RE)
(TU LF)

( ARABLE )

Mean

ICHEIT
}I

NO

N OPT

Mean

NO

3.40
2.9'7
3 -02
3 .20
2 .56
2 .20

(w)

5.10

4.81
5.03
3 .93

4 -92

(w)

2.9t
5.93

4.92

N OPT

7 .26

6 .6L
'7 -39
5 .86

6.9'7

(s)

5 .32

5.14
5-0r.
4.92
4.13

4.94

(s)

2.4'l
7 .01

4.94

Uean

5.38
5.11
5.19
4.91
4.91
4 -03

4.93

Uean

s.38
5.11
5 .19
4.91
4.97
4 .03

4.93

llean

2.49
6.97

4.93

15
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TESA PHASE

GRAIN TONUES /IIECTAIE

*rrri TabIes of means**rr*

PREVCROP
(RY LF)

(RY+CL LF)
(RY+CL RE)

(RY+N RE)
(TU LE)

(ARABLE)

PREVCROP
}IIIEAI
PRAVCROP . IIIHEAT
PREVCROP. X

WHEAT

N
tw)
NO

3-55
2.49
3-13
3 .14
2.60
2 .07

N OPT
7 -20
?.30
'1 -3'7
6 .47
7 .46
5.80

VIHELI' PREVCROP

WEETA

0 - 002?9 (AVERAGE)

a -25A

IfHEAT* PRIVCROPT
X IIEEII

L

0 .592
0 .157

0.578
0 .343

0-543
0.317
0.593
0.391

(s)
NO N OPT

3.15 7.50
3 .04 1 .23
2.91 7 .36
3 .27 6.7s
2.53 't.37
2 -34 5.93

cv*

11.0
6.4

14 -1
? .9

at* Standard etrors of differences of means ,rr

0.106 0 .480
Except when comparing means r,rith the sa$e level(s) of

PREVCROP

PREVCROE

0.443

PRBVCNOP*

T

0.565 0-165 0 .515
Except \rhen comparing rneans wilh the sa.he leve1(s) of

0 .532

r within the sain€ 1eve1 of X only

***ir Stratuh standard errors and coefficients of variation r..ri

Stratum

BI-OCK.WPL
BLOCK.WPl.SP
BLOCK.WP1.WP2
Br,ocK, wPl . sP.wP2

GRAIN UEAN D.'t 83 . 5

SUB PLOT AREA HARVESTED

d.f.

10
r2
10
t2

'75
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SOWINC DMES AND TAXB-AI.,IJ

Objact: To stuay Che effects of sequences of sowing dates .rnd wolunteers
on take-all loaeu,,arrnofit ces grafiinisl and yield of tdinter uheat -
Littsle Knott I.

gpoBaoE.: R.iI. Gutteridge, D. Hornblr.

The fourth year, !r. lrheat.

For previous yearE see 97-93/R/csl354

D..lgE: 4 raldonised blocks of 5 plotE.

ltbol. Dlot dlDa.loDr: 3.0 x 10.0.

ltt..ichta:

AOlf SEO Sequences of sowing date in 1991-1994 and 1ewel of
volunteers in 1992-1994:

E E E E Early in L997, 7992, 1993 and 1994
E L L L Early in 1991, Iate in 1992, 1993 and 1994
E L+ L+ L+ Early in 1991, Iate in 1992, 1993 and 1994, volunteers

encouraged since 1992
L E E E Late in 1991, early in 1992, L993 and 1994
L Lr L* L* Late in 1991, L992, L993 and 1994, volunteers controlled

since 1992

trOllE I On E L+ L+ L+, volunteera simulated by sowing 50 kg wheaE seed afte!
cultivations on 24 Septenicer, 1993.

Eat arr.Drt.l dlary :

13-Sep-93 : B: Ploughed.
23-Sep-93 : B: Rotary harrorred.
24-Sep-93 : I : gfl gEQ E E E E, L E E E: Rotary harrowed twice, tlercia,

dlessed cerevax, driLled at. 380 seeds per rf.
15-Oct-93 : I : AOH SEO L L' Lr L*: Cramoxone 100 at 1.5 l uith Vassgro

Spreader at 220 tn1 in 220 L.
19-Oct-93 : I : gotf sEQ E L L L, E L+ L+ L+, L L* L* L*: Rotary

harrowed, Mercia, dressed Cerevax, drilled aC 380
seeds per rf.

21-Dec-93 : B : Draza at 5.5 kg.
10-tdar-94 : B : 34.5t N at L18 kg.
19-Apr-94 : B : 34.5C N at {48 kg.
01-f,Iay-94 : B : Hytane 500 SC at 3-0 1 with Staraoe 2 at 0.75 I and

wildcat at 1.25 I io 200 1.
19-Uay-94 : B : 34.5t N at 100 kg.
13-Jun-94 : B : Halo at 2.0 L with ualfard 750 EC at 0.5 I ii! 200 1.
U-Jun-94 : B : Hostathion aE 840 mt iD 200 L.
29-Ju1-94 : B : clt phogan at 4.0 1in 200 I.
15-Aug-94 : B: CohtriDe harvested.

'7'7
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NOTE: Plant sanples were taken in Ap!i1 and July for take-a11 assessment -

Soil cores were taken after harvest to assess take-al1 infectivity.

GRAIX IOXISES /EECTT.RE

*irr* Tables of heans ii**,

sow sEo
E E E E '7.54
E L L L 'I .79

E L+ L+ L+ '7.15
L E E E '7.3'7

L L* L* Lr 7.26

llean ? .30

r** Staidard ellors of differences of means ***

sow sEQ
0 .L62

ir*** Stratum standard errors and coefficients of variatioo tr,**

Stratum

BLOCK . WP

GRAIN I'{EAN DI.{I 8? . 4

L2 0 .229 3.1

PLOT AREA HARVESTED O. OO226

1A
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RATES OF N AND XINBRAI,IZATION

obj.ct: To study the cunulative effects of rates of nitrogen fertilizer
on soil mineralization capacity and yields of continuous winter wheat
- Claycroft.

SroEror: P. R. Poulton.

The fourth year, w. wheat.

Por previous years see 91-93/R/CS/355.

De.lgE: 3 tandohised blocks of 7 plots,

flho1. Dlot illED.l,oDr: 21.0 x 23.0 -

fraatDDta:

N Nitrogen fertilizer (kg N) as 34.5t N:

0

50
100
150
200
250
300

ErDarLueatal au.ary:
28-Sep-93 : B : Ploughed.
20-oct-93 : B: Heavy spring-tine cuttivated.
21-Oct-93: B: Disced.
26-Oct-93 : B : Heavy spiing-tine cultivated.
29-Ocl-93 : B : Rotary harrowed twice, Mercia, dressed Cerevax, drilled

at 380 seeds per rh,.
21-Dec-93 : B : Draza at 5.5 kg.
18-Apr-94: I: x 50:34.5t Nat 145 k9-

: T : N 100: 34.5* N at 290 kg-
: T : n 150: 34.5t N at 435 kg.
: T : !I 200: 34.5S N at 580 kq-
: ! : }I 250: 3{-5t N ar 725 kg.
: r : N 300: 34.5t N at 870 kg,

19-Apr-94 : B : Starane 2 aE O.75 l with Wildcar at 1,25 I in 2OO t-
01-}lay-94 : B : HaIo at 2.0 1!,rith Tripart Blewis at 2.5 I j.n 2OO I-
31-Iray-94 : B : Cyclone at 1.0 I rritsh Matlaid ?50 EC at 0.5 t in 2OO L.
13-Jun-94 : B : Hostathion at 840 mL in 2OO l.
29-Ju1-94 : B : clyphogan at 4.0 1in 2OO 1.
15-Aug-94 : B : Combine harvested.

NCXIB: Crop samples were Eaken for chemical analysis.
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GRAIN TO}INES /XECTARE

r**rr Tables of means rr*rr

1 .98
4 .51
6 .r4
7 .85
7.33
5.51
5.83

5.88

r** Standard errors of differences of means *rr

t,
0 .495

*rri* Stlaturn standard ellors and coefficients of variation ***lr

SEratuln

BLOCK.WP

GRAIN T{EAN DT''t 85.7

tI
0

50
100
150
200
250
300

!{ean

d.f.

!2

s.e-

0 .605

cvt

10.3

PLOT AREA HARVESTED O. OO483
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TARB-IIJIJ EPIDEIi{ICS

Obj.ct: To determi.ne whether severe take-a11 lcaevmanhonyces Erraminis) can
be caused by arti.fi.cial inoculum in winte! wheat and to deterrnine the
distribution of such infection vithin the crop - Woburn, Butt Close I.

gDoDtola: c. L. BaterEn, D. Hornby.

The third year, \ir. lrheat

Fo! previous yeals see 92 & 93/W/cs/3't5

Darr,gtr: 3 randohj.sed blocks of 5 x 2, plus 2 extra p1ots.

$bo1. DI.ot dh.trsLoD.: 2.5 x 6.0.

SraatDota: A11 conicinat ions of:-

1. go?t DArEI92l Date of sowing in autunm 1991:

(E) Early
(L) Late

2. lLocul/tlll t 921 Weight (kg) of inoculated oat seed applied bI, conbine
dril1 in autunu 1991 and spring 1992:

Autum (E) Autumn (L) spring
(0) Nil Ni.l
(1) 200 2oo
(2) 400 4oo
(3) 500 600

(30) 600 5OO Nir
(3s) 500 600 soo

plus 2 extra pLots, systematically arlanged srith treathents (O) and (2).

NOIES: (1) IXOCULmI t 92, {0), (30): Nit occurs erhere the empty dri11 rras
drawn acioss the p1ots.

(2) Sohe of the inoculation rates were incorrectLy recorded in 1992
and 1993, fhese should be corrected using the above rates.

Erlr.ri-@ntal atlary:
15-Sep-93 : B : Ploughed.
18-Oct-93 : B : Rotary harrowed, Mercia, undressed, drilled at 325 seedg

per in:.
14-l.lar-94 : B : 34.5t N at 115 kg.
28-Apr-94 : B : 34.5S N at 454 kg.
09-l,lay-94 : B : AlIy at 30 g nith Oxytril CM at 1.0 1 and Halo at 1.5 1

in 200 1.
30-l,Iay-94 : B : Cyclooe at l.-0 I with Mistrat at 0.5 1 in 200 1.
14-Jun-94 : B : Hostathion at 0.84 I in 2OO 1.
15-Aug-94 : B: Cornlcj.rle harvested.

IIOIE: Plant sanples for take-a1] assesshent were taken at the end of June.
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CRAIT BOf,TTES /SECTANE

irarr 'Irables of means i****

Ixocolml I92l (0) (1) (21 (3) (30) (3s) tltean
gor DlTEI92l

(E) 3.55 2.92 3.89 3.81 3.46 4.10 3-64
(L) 3.24 4.64 4.38 4.51 4-40 3.38 4.10

lrean 3.41 3.?8 4,13 4.16 3-93 3.'74 3.8?

r*1 Standard elrors of di.fferences of neans i**

sor DATEt92l rrocuLlrr [ 921 gor DrrEI92l
IIroqrlItr t 92 I

0.235 0 .40'7 0 -576

rrri* Stratun standard ellors and coeffi.cients of variatiorr r*itr

Sqratum d. f. s. e. cvt

BLOCK.WP 22 0.705 18.2

GRAIN MEAN DI.TI 85. 1

PLOT AREA HARVES?ED O. OO132
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COVER CROPS AND NIIROGEN

Objact: To assess how effectively cover crops take up nitrogen and to
assess how much of that nitrogen is subsequently availabLe to the
following crop - Woburn, Stackyard A 1.

SDoDrort: D.c- Christian, A.J. l.lacdonald, P.R. Poulton.

The second year, !r. tlarley.

For previous year see 93/w/cs/3A6.

De.lelD: 3 blocks of 9 plots split into 2 sub-plots.

Ighol. Dlot dh.trsLons: 9,0 x 12.0.

SraattlaDtr: AlI combinations of :-

Whole plots

1. CRODS

(FA)
(FR)
(PB)
(RG)
(RY)
(R+u)
(m)
(ill{)
(wB)

Sub-p1ota

2. \

(-)
(N)

cover crops, sol,n in autumn 1992, tunbledown and
fallor{, all, except (WB), ploughed in spring 1993
and sown to s. barley:

Fa11ow
Forage rape
PhaceI ia
Ryegrass
Rye
Rye and lrhite mustard
I\.uibl edown
Nhite mustaid
W. barley taken to rnaturj.ty

Nitrogen feltilizer (kg N) appli.ed in spring L993:

S. barley W. barley
None None

'75 150

Erlr.rLDDtrt. al.altr:
24-Aug-93 : B : Deep Eine cuLtivated.
11-Sep-93 : B : Dolomite at 7.5 t.
15-Sep-93 : B: Ploughed.
15-Oct-93 : B : Rotary hallorred, Puffin, dressed Panoctine plus, alrilled

at 350 seeds per ri.
14-Apr-94 : B:34.51 Nat 464 kg.
01-lray-94 : B : Or<ytri1 Cl'l at 1.5 l with Duplosan Ner, system C!,tpp at

2,0 l and punch C ar 0.5 L in 200 l.
29-May-94 : B : Radar at 0.5 l with Mistral at 0.5 1 in 200 1-
25-Ju1-94 : B : Combine harvested.
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CRIII AOUTIES /EEEIIAE

rrrr* Tables of means rir*r

ll
cnoPs

l FA)
( PR)
( PH)
( RG)
(RY)

(R+u)
(m)
(wM)
(wB)

Mean

(-)

6.70
6.80
6.76
5.49
6 .79
1 -09
6.51
5-62
6 .62

6.'77

(N)

5 .31
5.'77
6 .52
6.?0
5.94
7.L2
5.48
5.60
6-95

6.71

llean

6.50
6.78
6.64
6.59
6.86
7 -LO
6.50
6 .51
5 .79

6 .'71

o -325
0.331

r*r Standard errors of differences of means *r*

Except ,hen comparing means with the same level(s) of
cRoPa 0.270

r*i,r Stratun standard errors and coefficients of variation rrrl.

CRODS IT

0 -265 0 .090

d.f.

16
18

CROPS

ll
0.327

s-e. cvtStratum

BLOCK.WP
BLOCK.}IP. SP

GRAIN UEAN Dl.{* 87-5

{.8
4.9
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STRAI{ TONIIES/AECTTRE

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

x
CROPS

( FA)
( FR)
( PH)
(RG)
(RY)

(R+u)
trD)
(m.()
(wB)

Mean

STRAW MEAN DMt 89.2

SUB PLOT AREA HARVESTED O.OOO83

(-)

2.44
3.38
3 -25
2.93
4-45
3 -70
3 .96
2 .4t
2 -'77

(N)

2 .02
3.16

2.1A
1.51
3 .39
3.50
3.11
3.54

3 .08

lrean

2.23
3 -21
3.53
2 .85
3-03
3.54
3 -'7 4
3.09
3 .16

3.t'7
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COVER CROPS AITD N TCIJIXG

Objact: To alrsesg horl effectiwely cover crops take up uitrogen and to
assess hoir nuch of lhat nitrogen is subsequently nade available to the
following crop - webbs.

gtoE ora: P.R. PoulEou, D.c. ChriEtian, A..r. Macdonald.

The secoDd year, !r. barley.

D.rlg.: 3 blocks of 5 plots split into 2 sub-ploCa.

ILo1. Dlot alD!.r,oo.: 9. O x 12.0.

!E.tDtrt.: All plots ploughed in autuen 1993 and sor,n to u. barley:

Whole plots

1. LllID IRt Residues of cover crops, soun in autuEn 1992,
, tunbLedoxn and fallorr. Plots ploughed in gpring

1993 and sown to €. tarley:

(FALLOWSS) Fa1low
(Fo RA sB) Fo].age rape
(RYE SB) Rye
(TUI'BDN SB) Tumbledown

sub-p1ots

2. A Residues of niCrogen fertilizer (kg N) to s. barley
1993:

(0)
(7s)

plus one extra treatloent

Whole plot

1. EXTA.L

(w BARLEy ) Residues of w. balley, sown i.n autuen 1992, taken to
hatu!ity:

Sub-p1ot

2. lI Ef,lnA Residues of nitlogen fertilizer (kg N) to w. barley,
sorrn in autunn 1992:

(0)
(150)
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Exp6rleeEtal atl.ry:
13-Sep-g3 : B : Ploughed.
08-oct-93 : B r Rotary harrowed, Puffin, dressed Cerevax Extra, drilled

at 350 seeds per m'?.

12-Nov-93 : B : optirnol at 15 kg.
19-Apr-94 : B : 34.5t N at 346 ks.
19-Apr-94 : B : Briotril Plus 19/19 at 2.0 l wiah Hytane 500 SC at 2.0 I

in 200 1,
05-May-94 : B : Radar at 0.5 l with Standon Tridemorph ?50 at 0.5 1in

200 1.
31-May-94 : B : !,listra1 at 0.5 l with Radar at 0.5 1in 200 1.
25-Ju1-94 : B: ConJcine harvested.

NOTB: Soil water samples were taken for N analysis during the winter. Soil
and crop samples were taken for N analysis during the sunmer.

GR}IN TOIINES/HECTARE

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

n (0) (75) ltlean
I,}.TID TRT

(FALLOWSB) 5.15 5.9 9 6.0'7
(FO RA SB) 6-3'7 5.01 5.19

(RYE SB) 5.74 6.A'7 5.80
(TUMBDN SB) 6.93 5.'74 6.84

Mean 5.55 6.40 6.48

lrIN?ER BTXI,EC

tl EITRA (0) (150) Mean
4.81 5.23 5-O2

GRAND MEAN 5.19

r*t standard errors of differences of means ***

ITAXD TRT N I,}.}ID TRT
N

& IT BITRA
0.512 0-1s4 0.557

Except when comparing means with the same level(s) of
cRoPs 0.309

***** stratum stanalard erroas and coefficients of wariatior- r****

Stratum

BLOCK.WP
BLOCK.WP. SP

GRATN MEAN DM* 88.3

0-527 10-1
0 .379 6 .1-

SUB PLOT AREA HARVESTED O.OOO82

a'l

d.f.

8
10
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MISClI{THI'S SINENSIS GIGAISIEUS STI'DY

Object: To quantify the biohass yj.eld potential of ltiscanthus s-it1ensis
giganteus - Road Piece West-

gpoDaor: D.c. Christian.

The second year, grass.

Dealgu: 3 randomised blocks of 3 p1ots.

Who16 Dlot ilr-BDaloDr: 10.0 x 10.0.

freatrDta:

rITROCEII Rates of fertilizer nitrogen (kg N):

- None
N1 60
N2 L2O

ExperlmDtal tlLar-y:
02-Feb-94 : B I Hytane 500 SC at 4.0 1j,n 220 1.
08-Apr-94 : B : Scythe at 5.0 I \n 220 l.
06-May-94 : B ; Muriate of potash at 233 kg.

: T : NITROCEN N1, N2: 34.5* N at 174 kg and 348 kg
respectively.

22-Feb-95 : B: Cut

NOIE: Crop was transplanted on 25 tlay, 1993.

DRY XATIBR TONIIES /IIECTTRE

rr*** Tables of means *****

laIfROGEn - N1 N2 irean
7.30 7.09 8.01 .1 .4,7

**r Standard errors of di.fferences of means ,**

rIIROGEI
0.99?

***i* Stratum statldard errors and coefficients of variation .****

Stratum

BLOCK.WP

MEAN D.IT 49 .4

PI.'oT AREA HARVESTED O.OO422

d-f.

4

cv*

88
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PANICI Ii{ STITDY

Objact: To quantify the bionass yield potential of varieties of Panicurn sp-
- Road Piece west.

spor.or: D.c. christiar!.

The second yea!, llrass.

D.rl,ga: 3 blocks of 7 x 2 plots.

lftol. Dlot alLrml8r.oD.: 5-0 x 2.0.

fieat$Dta:

1. VIXIBII Vaiiety:

CAVIN R Cave in Rock
IGNLOW Kanlow
PATIIFIND Pathfioder
SITNBITRST Suntnrrst
FOREST B Forest Burg
NEBR 28 NEBR 28
DAI(OIAII Dakotah

2. tlIIIOcBlt Rates of f€rtilizer oitrog€n (kg N) I

- None
N1 60

ErDarrsae.l ill.ry:
06-.ran-94 : B: cramor(one 100 at 3.0 1in 220 ].
02-Feb-94 : B : Gesapriro 500 SC at 3.0 I in 220 t.
12-Uay-94 : E : rIIaOCEI N1: 34.5$ N at 17{ kg.
0?-Mar-95:B:cut.

IOIA: A1l vari€ties were &illed at 10 kg on 12 uay 1993.
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91lA/Cll/t,.].

DRY UAITER TOXNES /HECTAAE

***** Tables of means ***rr

lIITROCEII
VARIBTT
CAVIN R

KANLOW
PATHFIND
ST]NBURST

FOREST B

NEBR 28
DAI(OTAH

Mean

5.15
'7 .'71
5.89
5.34
6 .2'7
5.95
4 -4t

5-19

N1

s.65

5. {3
4 -58
6.31
5.3 5
3.95

4 .98

Mean

6 .20
5.6{
5. 15
4.96
6.29
5.56
4.18

5.58

*** Slandard errors of differences of means rrr

VARIETT IIITROCEN VARIETY
NITROGEN

0.802 0.429 1 .134

r**rr Stratun standard errols and coefficients of variatioD .r***

Stratuh d. f .

BLOCK.WP 26

MEAN DMI ? 4.8

PLOT AREA HARVESTED O. OOOO3

1- 389

cvt

24.9
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9lta,lcs I129

TIINI'R RIB TA lrl ENERSY CROP

obj.ct: to &6aaure the effects of different 16veLs of nitroqren fertilizar
on the bioeass yield of r,. rye - Road Piece Wesg.

tt oDtoa: D.G. Christian.

D.rlg!: 3 randoEised blocks of 5 plots.

Ploq (llDa.r,oa.: 3.0 x 15.0.

IrartDntr:

r TROCB

NO

N1
N2
N3
N4

lrtr).rLDstrl dlaqr:
13-sep-93 : B : Plouqhed.
15-Ocl-93 | B I Rotary harrored, turando, dres.ed Baytan, dlilled at 350

seeds per m2.

1rl-Dec-93 : B : Draza at 5.5 kg.
22-Apr-9{ : I : ll 30: 2?8 N at 111 kg.

r!l:160:27*NaE222kg.
:?rtr90:27BNat333kg.
: I : lt 120: 27t N at {44 kg.

23-Aug-94 : B: combine harvested.

FllE: Ear nuDb€rs $ere counted, dry Datter yield Deasured and nutrienl
concentration analysed on crop saDpLes taken at anthesis and pre-
harveat.

dt rmta /slcillRt

r*r** TableE of heans *rr*r

Nitrogen fertilizer (kg N), applied as 'Natro-chalk':

None
30
60
90
120

5.53
5.'t2
6 -44
7.75
6 -77

6.32

rItnooE
NO

N1
N2
N3
Ntt

Mean

iir Standard errors of differences of tneans rrr

XITR@EII
0.61 6
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9llRtCstt29

ERAIN TOXI|ES /BBCAIRE

ir**. stratun standald errors and coefficienls of waliation ***ii

stratum d. f - s. e. cwt

BLOCK.WP 8 0.?55 11.9

GRAIN ME,AN DN'{t 84.0

PLOT AREA HARVESTED O. OO23O
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9tlRlr[nlL

rINIER WEEAI

NITROGEN IIDICTTORS

obj.ct r Bo relate chlorophyll conceotrations in individual leaves of
e. utteat to nitrogen supply and crop yield - Delharding.

SlroBaor: P. B. Barrac 1ough.

D..lgEr 3 randonised blocks of 8 plots.

Plot ilLD!.loE.: 3 .0 x 15.0.

Ir.rtr8ea:

t
2
3

4
5
6
7

Nitrogen in spring (kg N) applied as 34.5* N at filst node
forlrEtion:

0
50
100
150
200
250
300
40 and, in addition, four subsequent dlessings of 40,

applied aE neekly intervalE (tota1 200)

E$[rlDltal alla!t':
24-Auq-93 : B : Ploughed and furrou pres6ed-
27-Aug-93 | B: Rolled-
15-oct-93 : B : Triple superphosphaEe aE 213 kg.
18-oct-93 r B : spring-tine cultiwated.
23-oct-93 : B : Rotary harrowed, lIererdard, dressed Cerevax, drilled at

380 seeds per tn2.

18-Apr-94 : I : !I 1: 34.5t Nat 145 kg.
: I : l, 2: 34.5t N at 290 kg.
: I : ll 3: 34.58 N aE 435 kg.
: r : rl 4: 34.5t N aE 590 kg.
: r : f 5: 34.5t N at ?25 kg.
: I : X 6: 34.5t N at 8?0 kg.
: I : tI ?: 34.5S N at 116 kg.

25-Apr-94 : I : !I 7: 34.5t N at 116 kg.
01-f.tay-94 : B : Halo at 2-0 l with Tripart Brevis at 2.5 1 in 200 I.
03-Uay-9{ : ! : l,7: 34-5t N at 116 kg.
09-uay-94 : B : Ally at 30 g with cheetah supe! aE 3.0 l and starane 2

at 0.?5 I in 200 1.
10-Uay-9,1 : I: ll ?: 34.5t N aE 116 kg.
18-!tay-9{ : t : tI ?: 34,5* N at 116 kg.
23-Jun-94 : B : c\.clone at 1.0 l ei.Eh Mallard 750 Ec at 0.5 I in 200 1.
22-b)s-94 : B : Conbine harvested,

93
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9llRfinl,-

xolEs: (1)

t2)

(3)

Leaf chlorophyll uas tneasured at reekly intervals with a hand-
held heter.
Crop glowth, leaf alea index and N content of the crop were
tneasured on four occasions j,n spriag and sutnttrer.
Yield cohponents and N content of straw and grailt r,ere meaEured
at final halvest.

ORl'IlI 'IINXES /EECTIRA

r*irr .Irables of means **a1*

f

;
2
3

4
5

6
'7

Mean

5 -24
'7 .22
8 .88
9 .29
9.35

10.05
9 .90
9 .93

a-'74

*r* SEandald errors of differences of means .**

N
0 .432

r**** Straturn standard errors and coefficients of variation ar***

stratum d.f.

o -529

cvt

5.0BLOCT(.WP 14

CRAIN I,IEAN DM* 87 .9

PLOT AREA HARVESTED O. OO253
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94twlwuL

WINTER TIEEAT

8I'I,PIII'R AIID TIEBAT

obrect: To neasure the uptake of sulphur and Ehe effect of fertilizer
sulphur on tho yield and quality of t. wlleac groirn on lights soil -
Wotiurn, Lansome II.

gt oBrora: S.P. Mccrath, P. Zhao.

D..l,grE: 5 blocks of 2 plots, EysteDaticaLly arranged.

Plot ar.Ds.Lo!.: 5.0 x 10.0.

f.aerrrlta:

AD!,Pn R Sulphur fertilize! (kg S), as potassium suLphate:

s0

fofE: The potassi\rm lras balanced tlf applying polagsiu.0 chloride lo the s0
pLots.

Ear€rLDnt.l dlrry:
20-sep-93 : B: Ploughed.
16-oct-93 : B : Rotary harroxed, Hereward, dressed cerevax, dlil1ed at

325 seeds per ln2.
10-lrar-94 : I : glrlPElrR S0: Potassium chloride at 186 kg.

: I : gt LPEOR 54: Potassium sulphate at 21? kg.
13-A!E-94 :8 2 27* Nat 415 kg.
2'1-r$tt-94 : B : 27$ N at {15 kg.
01-May-94 : B : orytri1 cl.l at 1.5 1 uith D-rplosan Ne!, System C!'IPP at

2.0 1 and Halo at 1.5 I in 200 1.
30-uay-94 : B : cyclone at 1.0 l with tiistraL at 0.5 I rn 200 l.
14-.run-94 : B : Hostathion at 0.84 1in 200 l.
22-A\tg-94 : B : combine halvested.

Previous crops: w. lape 1992, E. barley 1993.

trolt: satoples of grain and sttaw !,rere taken for chemicals analysis and
grain was E6sted for baking quali.ty. soil vras also sanpled for
sulphur content.

0
40
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94twtwBtr

GE.IIII TOf,t{ES /BECURE

**.ir Tables of tneans **r*r

AI'IJDEUR
s0 5.08
s4 5.2.7

l.rean 5 .17

r** Standard elrors of diffelences of means ir*

SI'I]PEUR
0 .255

r**** Stratun standard errors and coefficients of wariation rrr*r
Stratum

BLOCK. }IP

GRAIN MEIAN Dt.I* 88 . 2

d.f. s -e. cvl

4 0.403 ?.8

SIR,:II' IOTIIES /BECIARE

*a*rr Tables of means rir*r

SUI.PEI'R
s0 3-80
s4 4.46

Mean 4.73

STRAW MEAN Dt{t 86. 1

PLOT AREA HARVESTED O. OO22O
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94lR/WVt l2

III}{TBR WHEAT

HERBICIDE, WBBD SPECIES AND DENSITY

obj6ct: To study the effects of various densitj.es of weeds and their
suppression by the use of herbicides on the groHth and yieLd of
w. wheat - Fosters.

gpoDgor: P.if ,W. Lutman,

D.slgB: 2 randomised blocks of 2 x 5 x 4 plots.

Plot di.Du.loEa: 3 .0 x 14.0 .

TreatDaDtr :

1. SPECIES Weed species:

CL
CW

Cleavers (Ga]ium aparjDe)
Chickweed (.ste-l-laria media)

2. IGED DEI Target t,reed densities, plants per &2:

Cleavels Chickr\reed
DO

D1
D2

D3
D4

0
10
20
40
80

0

100
200
400
800

3- EERB DSE Helbicide dosage, g active ingredient:

Triasulfuron Bromoxynll loxynil llecoprop
29 Apr 2 Jun 29 Apr 29 Apr 29 Apr

-00000
t1 1.0 4.0 0 0 0
L2 1.5 5.0 0 0 0
L3 1.5 5.0 140 140 1120

lrp.rlDDt.l dlary:
10-Aug-93 : B : Rotary cultivated with Bomford Dynadlive.
13-Aug-93 : B : Deep tine cultiwaEed with vibraEing tines 60 cm apart,

45 cm deep,
24-Aug-93: B: Rolled.
15-Sep-93: B r Ploughed.
18-Oct-93 : B: Rotary harrowed.

: T : SPECIES Cl,, CW: Weed seeds sown by hand.
19-Oct-93 : B : Rotary harrowed, Melcia, dressed Cerevax, drilled at 380

-66^. Der m2,
11-Apr-94 : B : 34.5t N at 448 kg-

9'l
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lrp.rLDatrl dl.Er:
29-Apr-94 : ! : ElnE Dgl L1: !--gran 20 $c at 5.0 g in 220 1.

: I : EltrB DgB L2: I6-gran 20 $c at 1.5 q in 220 L.
: ! : EERB DlrE L3: Lo-gran 20 $c at 7.5 g with Suipe 560 EC ar

2.5 | i.n 220 L.
01-Uay-94 : B : Halo at 2.0 I with tripart Brevis at.2.5 I in 200 l.
31-Uay-9rr : B : CYclone at 1.0 I rr,ith I,iallard ?50 EC ar 0.5 1 in 2OO L.
02-Jun-94 : I : ElRa DSE L1: Lo-gran 20 $c at 20.0 g in 220 1.

: ! : AERB DsA L2, L3: Lo-gran 20 t{C ar 30.0 g in 220 1.
16-.run-94 : B : Dursban a8E at 800 lrll in 200 1.
15-Aug-94 : B : Combine harvested.

f,OIBS: (1) Sampl.es lrere taken i.n May. June and July to determine crop and
ueed dry ireights.

(2) Yields, cleaned of rdeed seeds, are presented- The aoalysis
has been adjusted for the presence of blackgrass, assessed on
17 June.

ORTITT IONITE g /BEC{'ANE

irrr* Tables of means r*.rr

I|EED DE}I
gPECIBS

CL
cw

Mean

EERE DSE
SPECTES

CL
cw

llean

BBR,B DSB
I{EED DEIT

DO

D1

D2

D3
D4

Mean

DO

8-95
9.19

9 .0't

7.74
1.74

1.74

8.8?
7 -9A
7.47
7.54
6.44

7.74

D1

8 .91
8.49

8.?0

L1

8.70
a -74

8 -72

L1

9 .21
8 .78
8.69
8.?3
8.19

a -'72

8 .2'7
8.43

L2

8.55
a .57

8. 61

L2

9.14
9.06
9.42
8.10
8.34

8 .61

D3

4.24
8.33

8 .24

L3

8.73
8.58

8 .71

L3

9 ,07
8.97
a .42
4.76
a -32

8.?1

D{

?.79
7 .46

'7.42

Mean

8.43
8 .45

9.45

ltean

9 .0'l
4.10
8.3 5
s.28
7 .42

8.45

llean

8.43
8 .45

8 .45
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9l tattlw l2

CRAIT TOX}IES /HECIIIE

r*rrr .Irables of tneans **irr

SPECIES
CL 4.92

8.55
'7 -51
7.58
5.98
8.83
't .32
8.17
'7.50
6-90

L1

9 -72
8.84
8.54
8.?9
I .22
9.30
a.12
8.84
8.55
8-17

L2

I .93
8.99
8.19
?.89
a.'73
9.34
9.13
8.65
8 .31
'7.94

L3

8.83
9 .15
8.?9
8.58
4.20
9.30

8. 05
8.84
8 .43

cw

EERB DSE
WEED DEII

DO

D1
D2
D3
D4
DO

D1

D2
D3
D{

*r* Staadaid erlors of differences of means ***

SPECIES

0 .135

SPECIES
EBRA DSE

0.2?2

WEED DEN

0.215

WEED DEN SPECIAS
IIERB DSE VIEED DEN

HERB DSE
0.429 0_505

d.f.

HERS DSE SPECIES
WEED DEN

0.194 0-304

r*rr+ StraEun standard errors and coefficients of variation **rr*

Stratum s.e.

0.597

cvt

'l .lBLOCK.WP 38

GRAIN MEAN DMI 85.9

PLOT AREA HARVESTED O. OO248
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9ltR'twwll

WINTER IIHEAT

SO}IING DAIIB AND N

Object; To study the effects of a range of amounts of nltrogen fertilize!
applied in dj.fferent ways to w. wheat sown on different dates _

Hoosfield o1d Four Course.

gDoEsor6: R.J. Darby, J. Hopkinson.

Daalgn: 3 randomised bl,ocks of 2 x 8 plots-

PLot aiLeErloD. | 3 -0 x 22 .0 .

tlreatDeDt a :

1. scnt DATE Date of sowing:

1

2

second ueek in septenber
Third week i.n Octot!€r

2. gPRItto f, Rate (kg N), form and tining of nitsrogen fortilize!
applied in spri.ng and sufiuer to achieve different
green area indices (CAI):

None
Conventional: 60 in mid-lrarch, 205 io late Aplil, both

as 2?t N
cAI 3: 30 in hid-uarch, ?0 in Lace April, both as 27t N
cAI 5: 50 in mid-uarch, 140 iD late April, both as

27t N

CAI 5: as 'c' plus 40 as foliar urea at grorirth stage
(GS) 34-3s

eAI 5: as 'c' plus 40 as foliar urea at Gs 39-45
cAI 5: as 'C' plus 40 as foliar urea at GS 58
cAI 5: as 'c' plus 40 as 2'11 N at Gs 39-45

;
B

c

E

F
G

tic/fE: Foliar urea conEains 46.6t N.

Erl,3.Lrat.l dlrry:
10-sep-93 : B : Ploughed.
23-sep-93 : B : Spling-tine cultivated. twice.
24-sep-93 : B: Rotary harrosed-

: I : sow DIEE 1: Rotary harroiEd, Melcia, dressed Cerevar.,
drilled at 380 seeds per 1n2.

19-oct-93 : I : soit DAIE 2: Rotary harrolred, Mercia, dressed C6revar(.
drilled at 380 seeds per n2.

21-Dec-93 : B : Draza at 5-5 kg-
05-Ap!-94 : T : sPRIrlG ll A C D E F aod G: 27* N at 222 kg-

: T : SPRIAC lI B: 2?t N at 111 kg.
2a-Apr-94 : I : SPRll[O ll A: 27t N at 759 kg.

: r : SPRII|(I f B: 2?t N at 259 ks.
: r : aPRINol c D E F and c: 2?t N at 519 kg.

100
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ExD.rr-DEtrl dlery:
24-l4ay-94 : I : SPRIIO lf D: Poliar urea at 86.9 kg in 450 1.

: B : A1ly at 30 g lrith Cheetah Supe! al 1.5 l and Starane 2
at 0.?5 l in 200 1..

08-Jun-94 : I : SPRDIO tr E: Folia! ulea at 86.9 kg in 450 1.
: T : SPRIIO X G: 2?t N at 148 kg-

13-Jun-94 : B : HaLo at 2.0 l l,ith Mall.ard ?50 EC at 0.5 1 in 200 I.
U-Jun-94 : B : Hostathion at 840 ml in 200 1.
23-Jun-94 : I : SPnlfGI X F: Foliar urea at 86.9 kg ln 450 L.
16-Aug-94 : B: conbine harvested.

rOIE: soil satnpl.es were taken in Pebruary and Augusl to delerhine soi.L
tnineral N content. Plant sampLes l.rere taken for growth analyEis aod
N content at fortnighEly inEervals from Malch to August. After each
folj.ar urea spray plant saqrLes uele taken to determine the degree of
spray penetration and the crop N content. Corq>onents of yj.eld uere
heasured at lErvest.

CR.AIN TONNES /EECIARA

+.r** Tables of lleans +rr**

SPRIIO I - A B C D E F C Xean
gor DttE

1 0.93 6.10 3.53 5.43 5.44 5.07 5.55 5.?0 4.'73
2 L.'10 't.27 4.79 5.40 6.68 6.1L 6-85 5.95 5-92

uean 1.31 6.58 4.27 5.91 5-06 5.89 6.20 6.32 5.33

*** Stsandard errors of differences of lteans r**

Sfl DI'AB SPRINO N SOI DITE
SPRIITO N

0.141 0.2a3 0.400

rr+*r Stratun standard errors and coeffi.cients of wariatiori irri*

Stratum

BtocK -wP

GRAIN I.{EAN DMt 86.?

d.f.

30 0.490

cvt

9.2
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SIRAII IONIIaS /EECIARE

rr*ir Tables of means rrrrr

SPRII'C f, - A B C D E F G i{ean
SOIC DATB

1 0.18 3.?3 2-46 3.41 2.99 3.09 3.01 3.34 2..?1
2 0.59 4-61 2.85 3.95 4.30 3.91 3.A2 3.83 3.48

l4ean 0.39 4.1'7 2.65 3.68 3.54 3.50 3.41 3-58 3.13

STRAW },EAN Dt{t 88.5

PLOT AREA HARVESTED O.OO23O

L02
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94 ta/ns/ L

SPRINC WHEAT

IIEED SOVIING DATB AND DENSITY

Object: To measure the response of s. !,rheat to competition flotn t"/hite
mustald (gjnapsis a-lba) sown on two different dates - Long Hoos I/II.

SDoDBor: P. J -W. tutnan.

D.rr.gE: 3 randomised blocks of (2 x 4l + 2 plots.

Plot tlLDnrLoEr: 3 .0 x 10. 0 .

Tr.atDatt: A1l- combinations of :-

1. I|EED SD Time of sowing uhite rnustald:

s1 sahe day as drilling wheat
s2 10 days after drilling wheat

2. WEAD DEN Density of sown whitse mustard (plants per m2):

s1 s2
D1 20 t2
D2 55 19
D4 108 '73

D8 215 90

plus 2 extra treatments

3. BXIRA

DO

No mustard sown, hand ireeding:

Not hand i{teeded
Hand lreeded

IIOIE: Target trhite mustard densities (ptants per tn2):
INEED DEII D1 D2 D4 D8
rElD aD s1: 25 50 100 200

32: 50 100 200 400

Egr..rDrtal Dlaty:
05-Nov-93 : B : Ploughed.
15-l,lar-94 : B: Spling-tine cul.ti.wated.

: f : WEBD SD 31: White husEard broadcast t'y hand.
: B : Rotary halrored, Canon, dressed Rappor, drilled at 350

seeds p€r m2.
2A-Uat-94 : I : ICEED aD 52: white mustard broadcagt btr hand, laked in-
04-r.{ay-94 : B : 34.5* N at 348 kg.
22-A!lg-94 : B : Conbine harvested.

f,OlE: Leaf alea and ground cover of wheat and mustard were estihated on
five occasj,ons in April and May. Dry weights of rrheat and mustald
were estinated in May, June and Augmst.
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9llRtvrstL

ORAII IONNES /UECTINA

rar** Tables of heans .rrrr

Stratuo

BLOCK.WP

GRAIN MEAN DMt *

WBaD DlIt D1 D2 D8 D8 Uean
IIEED 9D

sl 4.29 2.76 0.95 0-22 1-91
s2 4.'74 4.43 3.64 4.17 4.24

Mean 4.51 3.29 2.30 2.t9 3.07

EITRA
D0 4 .10
os 4.'t7

Mean 4 -'7 3

CRAND I.IEAN 3.41

t*.* Standard ellors of differences of means **,

TEED AD llEED DEI IIEED gD

IIEED DET'
& Errtst

0.225 0.318 0-{50

ialrr Stratun standard errots and coefficients of variation rrrr*

d.f.

18

cv*

0 .551 16. 1

PLOT AREA HARVESTED O.OOO].0
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9l tRtBw tL

WINTER BARIIEY

COITPATIION CROPPING

objeeE: To measure the effects of white mustard (sinapsis a-l,ba) and oi1
radish (Raphanus satiyus), grown as cohpanion or cover crops. on the
pests, diseases, qrowth. yield and nutrient uptake of w. barley - West
Barnfield II.

sDoDsor: D.G. Christian.

DeBtqlE: 3 landonised blocks of 6 plots.

Ithol6 plot dlDeB.loa.: 6.0 x 10.0-

?reattrEDt a :

CROP Crop, seed rate and tihe of so!,ring:

None
lihite mustard, broadcast al 20 kg ui.thin one week of

prewious harvest
l{hite mustard, broadcast at 1-5 kg on the sahe day as

dlilling barley
llhite mustard, broadcast at 3.0 kg on the same day as

drilling barl,ey
white mustard, broadcast at 5.0 kg on the same day as

drilling barley
oi1 radish, bloadcast at 3.0 kg on the same day as

dlilling barley

MC

M1

M2

M3

R1

ErDeri,Data l dlary:
10-Aug-93 : I : CROP l,tc: shallow cultivated twice with Bomfold rynadrive,

Thorney \^rhite mustard broaalcast by haod at 20 kg.
09-Sep-93 : B: PLoughed-
22-sep-93 : B : Rotary harrowed, Puffio, dressed cerevax Extra. drilled

at 350 seeds Per m2.

: T : CRoP M1, M2, M3: Thorney white nustard broadcast by hand
at 1.5 kg, 3.0 and 6.0 kg xespectively.

: A : CROP R1: Tlick oi1 radish broadcast at 3.0 kq.
28-oct-93 : B : Dlaza at 5-5 kg-
08-l4ar-94 : B : 34.58 N at 8? kg-
14-Apr-94 : B : 34.59 N at 435 kg.
09-Uay-94 : B : Starane 2 at 0.75 l tith Tigress aL 2.5 I in 200 1.
31-t{ay-94 : B : Mistral at 0-5 1 with Radar at 0.5 1 io 200 1.
26-Jul-94 : B: Combine harvested.

Previous crops: w. barley 1992 and 1993.

NofEs: (1) Prewious w. barley \ras combine harvested on 3 August, 1993 aod
the straw was rernoved on 5 August-

(2) Plant populations, dry weights and nutrient uptakes of both the
vr. barley and the cover crops were estinated in January and
Apri1.
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94tRlBIxlL

CNAIIT TONNES /AECTARE

***a* Irables of means ****r

CROP
_ .t.04

MC 6.55
M1 '?.04
M2 6.95
lr3 5.4A
R1 6.99

Mean 5-84

r** Standald errors of diffelences of means r.r

CROP
0.430

***,* Stratun standard errors and coefficients of variation **rr*

st!atujn

BLOCK.WP o -52',7

d.f.

l-0

cv*

7.?

GRAIN MEAN DM8 85.0

PLOT AREA HARWSTED O. OO23O
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94 tRtBst t
SPRING BARLBY

.IR,IASI'LFURON DOSE AIID IIEED DEIISITT

ObJact: To study the effects of suppressed vreeds on the growth and yield of
s. barley - t{ebbs.

gDoE.or: P.J.ll. Lutman.

D..LgDr 2 randomised blocks of 2 x 5 x 4 plots.

Nbo1. Dlot dlDD.r,oD.: 3-0 x 14.0.

lraarEpta:

1. rEED SP Weed species sown:

SU .ste-l-laria rred.i a (chickweed)
SA .gina]2is arvensis ( charlock )

2. rEED DBX Weed density, plants pet ro2:

1969
DO

Dt
D2
D3

D4

BO

H1
,t2
H3

su sA
00

L25 32
L9'l 7 t
45!r 143

3- EERECIDE Rate of triasulfuron, g active ingredienE:

None

5.0

IOI!: Target rreed densities, pLants per IIf:
SU: 0, 100, 200, 400 and 800
SA: 0, 50, 100, 200 and 400

Ery,.rr.Dltal dlralr:
03-Now-93 : B : Ploughed-
18-Apr-94 : B: Rotary harrorded.

: !! : SEED SP: Weed seeds broadcast t'y hand -
: B : Rotary harrorred, Afexis, dressed panoctine p1us, drilled

at 350 seeds per m2.
10-i{ay-94 : B : 34.59 N at 435 kg.
02-Jun-94 : I : EERaCIDE H1: Logran 20 tic at 12.5 g in 220 !.

: I : ERICTDE H2: logran 20 WG at 25.0 g io 220 1.
: ! : EERBCIDE H3: logran 20 WC at 37 -5 g i\ 22e L.

23-Jun-94 : B : Derosal WDC at 312.5 g with Dorin at 1.0 1 in 250 1.
09-Aug-94 : B: Conbine harvested.

Previous clops: S. barley 1992 and 1993.
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94/AlBStr

NOIES: (1) Crop and weed dry vrei.ghts were lneasured in early and late June
and in late JuIy.

{2) Yields, cleaned of weed seeds, are plesented.

cn Dt toxr[Bs /EacalRB

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

I|EED DEN

WEED SP
SM

SA

I?Iean

UENBCIDE
VIZED SP

SM

SA

i{ean

BERACIDE
WEED DBI'

DO

DL
D2
D3

D4

llean

DO

5 .24

5.3 0

HO

4.94
4.12

4.83

HO

5.03
4 .93
4.85
4.80
4.53

4.83

D1

5 .09

5.18

H1

5 .25

HL

5.45
5.49
5-19
4.94
5-14

5.24

g0
s.t4
4.19
5. L5
4.69
4.91
4.92
5 .05
4.56
4.92
4.L4

D2

5.35
4.83

5. 10

E2

5.24

H2

5.32
5.01
5.31
5.31

5 .24

H1
s-42
5.34
5. 51
4 .79
5 -19
5 .49
5.63
4 .47
5. 10
5.09

D3

5 .03

5.07

H3

5-34
5 .72

s .23

H3

5.38
5.27
5.03
5 .23
5 .23

5 .23

E2
5 .42
{ .96
5.46
5 .2r
5.18
5 .2L
s.07
5. 16
5.41

D4

5.14
4.93

5.04

irean

5.19
5.08

5- 14

Mean

5.30
5.18
5.10
5 .07
5.04

5- 14

H3
5-42
5.26
5 .32
5 .41

5-34
5 -29
4 .?5
5.05
5.18

Ilean

5.19
5.08

5.14

rrr Stanatard errols of differences of means *r*

},EED SP WEED DET' CERSCIDE
SM DO

D1

D2
D3
D4

SA DO

D1

D2

D3
D4

I|EED SP

0.058

I|EBD SP
XERBCIDE

0-137

I{EED DEN

0. 108

IIERECIDE NEED SP
I{EED DEI{

0 .09? 0.153

ITBBD DEI' HEBD SP
XERBCIDE IIEED DAll

EBRECIDB
0 .216 0.306
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9llatBstl

ORTIf, TOf,IIES/f,ECTARE

***rr Stratum standald errors and coefficients of variation rt*ir

StratuD d. f. s. e. cvl}

BLOCK.WP 39 0.306 5.0

GRAIN MEAN DM* 8? .7

PLOT A&EA HARVESTED O. 00276
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94/wlBs/t

SPRING BARTEY

SULPIIUR AND SPRING BARI,BY

Objact: To measure the uptake of sulphur and the effect of fertitize!
sulphur on Ehe yield of s. barley grown on light soil - Woburn,
Lansome II.

SDoDsors: S.P. Mccrath, F- Zhao.

D.rlgn: 5 x 5 Latin square-

l{hole plot allDDrLoDs: 4-8 x 5.0.

Ireatetlts :

SULPIIUR Sulphur fertilizer (kq S), as potassium sulphate:

s00
sl, 10
s2 20
s3 30
s4 40

NOTE: The potassium was balanced by applying potassium chloride to the
S0-S3 plots at ratses equivalent to the potassium appiied to the 54
pLots.

ErDerLreDtal allary:
09-Feb-94 : B : Ploughed.
2l-Mar-94 : B : Rotary harrowed, Alexis, dressed Panoctine plus, diilled

at 325 seeds per m2.
25-Apr-94 : T : SITLPEITR 51, 52, 53, 54: Potassium sulphate applj.ed at

54.3, 108.7, 163.0 and 2l'7 -3 kg respectivel.y,
: T : SITLPEUR S0, 51, 52, 53: Potassium chlolide applied at

186.3, 139.7, 93.0 and 46-7 kg respectively-
: B : 34.5* N at 348 kq-

19-May-94 : B : Vindex at 1.1 l with Duplosan New System CIiTPP at 2-0 1
in 200 I.

12-Jun-94 : B : Radar at 0.5 l in 200 1.
23-Aug-94 : B: Cofiibine harvested.

Pievious crops: W. rape 1992, s. barley 1993.

NOTB: SampLes of plants, grain and straw were taken for chemical analysis,
grain guality was assessed and soils were sampled for sulphur
content.
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9atlflBstL

C It, TOIIuES/EECTANA

r...i Tables of means *irrr

SVLPEOn S0 51 32 53 54 Uean
4.58 4.42 5.00 4.S4 4.55 4.16

*r* Standard errors of differences of neans iir

gt LPEUn
0 .159

*iirr straturn standald erlols and coeffici.entss of variation rrrt*

Stratum d. f. s -e. cv!.

ROW.COL 12 0 .266 5.6

CRAIN MEAN D{* 86.6

PLOT AREA HARVESTED O. OO128
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91lRlR:rfit t3

T|INTER OIIJSEED RAPB

BTFECTA OF BEEAVIOUR IODITTING CEUICATA

obj.ct: To study the effects of behaviour nodifying chemicals in the fi€ld
on the pests of !r. oilseed rape - Appletree.

SIroD.or.: L.E. Srart, M.U- Blight.

Dc.lgE: 5 x 5 quasi-comptete Latin square.

lGola Dlot alrnsr.oDa: 9.0 x 9.0.

TraatDatr:

cA lcfL 1\1)e of behaviour rcdifying chemical released:

A
B

C

D

None
A
B
C

D

llolE: The behaviou! EDdifying chemicals irele hj.xtures of host plant
volatiles in various conibinations. They rere rel.eased fron point
sources above the crop from Octobet 1993 until mid-June 1994-

ErDarLental dLary:
19-Ju1-93 : B : Cultivated by rotary grubber.
29-Ju1-93 : B : Deep tine cultivaled with vibrating tines 60 cm aparE,

45 crn deep.
02-Auq-93 : B: Rolled.
16-Aug-93 : B : PR as (0:18:35) at 1250 kg-
18-Aug-93 : B : Ploughed and furrow pressed, lolled.
23-Sep-93 : B : Rotary hatrosred, Envol, dressed Lindex-plus FS, drilled

at 120 seeds per ri.
07-Oct-93 : B : Dlaza at 5.5 kg.
08-Mar-94 : B : 34.5t N at 152 kg.
11-Apr-94 : B : 34-5t Nat 346 kg.
08-Aug-94 r B: Conbj.ne harvested.

Previous crops: Potatoes 1.992, set-aside 1993.

IOIE: Numbers of cabbage sten flea beetle Larvae were assessed in plant
samples takeo i.n Deceriber and Febluary. Nunbers of poLlen beetles
and seed weevils were assessed rdeekly throughouE the spring and ea!1y
sunne!, Pod sahples were taken in June to asgess seed weevil datoage -

LL2
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9{/R/RAW/3

OR.LIN (AT 9Ot DRT t(AItER) IONTIES/IIBCIARA

*i*** Tables of means r**i.

csEircll.

A 3.26
B 3.22
c 3 .18
D 2 -94

llean 3 .15

'r* Standard erlors of di.fferences of means ***

cEIOfiClrr
0.L24

rrir* Stlatull standard errors and coefficients of valiation **t**

Stratun d. f. s. e. cvt

ROW.COL L2 0 .203 5.4

GRATN UEAN DI.It 90.4

PLOT AREA HARVESTED O. OO2O?
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91ln lR:r*t t3

I|INEEN, OT,ABBD NAPB

SUI,PEUR A}fD NIIROGBN

ObJ.ct: ao deterrnine the effecEs of warious rates of sulphur fertilizer on
the yield and sulphur content of winter oilseed rape groi,lr at variouE
rates of nitrogen feitilizer - wotrrrn, Butt Close.

tpoD.orr: s.P. Mccrath, F. Zhao, G.F.J. uilford.

D.rtga: 4 randoDised bLocks of 3 x 4 plols.

l{!o1. Dlot alr.DD.!,oD.: 4.0 x 10.0.

&eat Dnga: AL1 coulbinationE of : -

1- mlRo@l Fertilizer nitrogen (kg N), as Nitro-chalk:

N1
N2
N3

100
180
230

2. suLPEIrR Fe!ti.1ize! sulphur (kg s), as qypsutrr (1?-6* s):

s1 10
s2 20
s4 40

E-D.rlDDtal al.!y I
23-Aug-93 : B : Ploughed.
24-Aug-93 : B: Ro11ed.
0?-Sep-93 : g : Rotary haEtowed, Libravo. dressed Linder.-Plus Ps,

drilled at 7-0 kg.
30-sep-93 : B : 2?t Nat 50 kg-
10-Feb-94 : B : carbetaDex at 2.0 kg rrith BenazaLox at 1.25 kg in 200 1.
04-uar-94 : I : trIlRoog Nl, N2, N3: 2?t N at lg5-2, 333.2 and 426.0 kg

respecliwely -

10-Mar-94 : E: SITLPEITR 51, 52, 54: G)lirsue ats 56-8, 113.8 a$d 227.2 W
respectsively.

08-Apr-94 : I : EIIRo(B N1, N2, N3: 2?* N at La5.2, 333.2 and 425.0 kg
respectiwely.

05-Aug-94 : B: co&bine harvested.

Previous crops: W. rape. surnme! fal1ow 1992, ry. wheats 1993.

IX}IE: Plants rrere saDpled throughout the season for sulphur and nitrogen
content. soil was also sampled pre-soting and post-harvese for
sulphur content.

1t 4
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9LlwlR w13

CRIIII (AT 908 DRY XATTER) TONNES/EBCTARE

tir*r Tables of means rr*rr

SULEEUR S0 51 S2 54 Mean
NtTSOOBIT

N1 1.06 1 .22 L.3.7 1 .05 1 .18
N2 7.25 1.86 2.09 2.14 1.84
N3 0.'79 2.00 2.08 2.tt 1.?5

uean 1.03 1.69 1.85 t -77 1- 59

t'r Standard eltors of differences of means ***

xtaRocBf sulPEt R maaocEt
SULPIUR

0 .169 0 . 195 0.338

***+* Slratun standard elrors anal coeffi.cients of variation rr*ir

Stratr.rm

BLOCK.W?

GRAIN UB"AN DMI 87.0

d.f.

33

cvt

0.478 3 0.1

PLOT AREA HARVESTED O. 00176
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9alR/RAr/5

WINTER OIIJSEBD RAPE

DISEASB FORECTS'IING ATTD YIEIJD IJOSS

objcct: To inwesti.gate the lelationship betueen lhe tiloing and incensicy of
valious diseases, clop development and yield Loss - Sumeldells I.

SDonsord: H.A. Mccartney, B.D.L. Fitt, l.I-E. Lacey, G. Murlay.

De.lgD: 3 randonised blocks of 25 plots.

t{bol. DIoB dirnrloaa: 3 .0 x 20 .0 .

TraatDaats :

FT'TCFREO Prochloraz, iprodione and thiophanate-tneEhyl applied on the
fol lor,ring dates:

TREATMENT 23 l'7 19 l'7 30 19 09 13 04
NUMBER NOV DEC JAN F'EB HAR APR MAY JIJN JI'L

1-
2-
3-
4t
stl-
6tll
lltll-
attllt
9lllllt-

10 I I / I I I I -
11 I I t I I I t I
t2lttllllll
13 I
t4-lt
1s I I I
L6-llll
a7 ltlll
18 - I I t I I t
19 I I I I I I I
20-ttllllll
2tttttlllll
22ttttllllt
23ttl-lll
24ttttll
25ttl-

NOTE: (1) Due to adverse weather, some planned treatments were omitted o!
re-scheduled. Treatments 1, 2 and 3 were identical aod
tleatments 12, 2! and.22 also lrere identical - fhe means of the
three are presented under treatments I and 12'

(2) A11 plots were j.noculated on 1 Decehber, 1993 by applying rape
straw floln the 1993 harvest. Tteatment numbels 23 and 25 were
ioocul.ated again on 16 March, 1994 and tleatment nunDer 24 on
28 June.
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9alR/R {/5

E4)€rr.DEt a 1 Dtary:
01-Jul.-93: B: Disced, rolled.
13-Aug-93 : B : Sting CT at 2.0 I in 200 1.
19-Aug-93 : B : Ploughed and fulrolr pressed,
20-Aug-93: B: Ro11ed -

25-Aug-93 : B: Disced.
2?-Aug-93: B: Rolled-
31-Aug-93 : B: Rotary haltolred.
01-sep-93 : B: Rolled.
18-Sep-93 : B : Rotary hallowed, Envol, dressed Lindex-Plus PS, drj.Iled

at L20 seeds per m2.
30-Sep-93 : B : Draza at 5-5 kg.
23-Nov-93 : T : PUIKIERBQ lYeattnent numberg as schedule: sportak 45 at

0.55 t lrith Compass at 1.5 1 in 200 I.
1?-Dec-93 : I : EqII(IFRBO Treatment nuibers as scheduLe: Sportak {5 at

0.55 I with cohpass at 1.5 I in 200 l.
18-,Jan-94 : B : Draza at 5.5 kg.
19-Jan-94 : I : EUIIOPBAQ Treatment numbers as schedule: Sportak 45 at

0.55 I eith Compass at 1.5 t i.!t 200 1.
1?-Feb-94 : I : IuI'OFA.EO Treattnent numbers as schedule: Sportak 45 at

0.55 1 rrith Compass at 1.5 I in 200 1.
28-Feb-9{ : B : Benazalox at 1.0 kg with Catbetamex at 3-0 kg in 200 1.
0?-Mar-94 : B:34.51 Nat 162 kg-
30-Mar-94 : I : POIICIREQ Tlealnent numbers as scheduLe: Sportak 45 at

0.55 I with Colq)ass at L.5 1 in 200 l-
11-Apr-94 : B : 34.5t N at 345 kg.
19-Apr-94 : T : 

"UIICFREQ 
Treattnent nuhbers as schedule: Spoltak 45 at

0.55 I lrith Compass at 1.5 1 j.n 200 1-
09-!,lay-94 : T : PUNCEREQ Treatment nunibets as schedule: Sportak 45 at

0.55 I with Compass at 1-5 1 in 200 1.
13-Jun-94 : I : PUIICFREQ Tr€atnenE nu&bers as schedule: Spoltak 45 at

0.55 I vrith Compass at 1.5 1 in 200 l-
04-Jul-94 : I : PUIIGIFREO Treatnent numbers as schedule: Sportak 45 at

0.55 1 lrith Compass at 1.5 1 in 200 1.
01-Aug-94 : B: Cohbine harvested-

Plevious crops: Potatoes 1992, set-aside 1993.

f,o!B: (1) Plants were sampled honthly, prio! Co splay tleatment
application, to monito! disease progress - Nunbers of air-borde
spores uere counted and growth stage measurements riade throughout
the season. Seed and plant dry weights, seed oi.1 analysis and
atubble countss were nrade at halvest.

(2) The analysis presented assumes a linea! trend, to represent the
ireed population.

17'7
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9a /R/RAW/ 5

CR}III (AT 90* DRY XATIER) TON}TES/EECTrIE

*r**r Tables of ideans rr**r

FI'IIOPREQ
1

4
5
6
'7

I
9

10
11
L2
13
14

18
19
20
23
24

llean

3 .09
3.03
3 .45

3 .13
3.58
3.56
3 .47
3.73
3.44
3 .05
3.05
3 -24

3.34
3 .52

3 .54
3 .61
3-11
3 .46

3.39

*** Standard errors of di.ffelences of means *rr

POIICPREO
0.220 min. rep
0.1?9 max-min
0 . 12? max. rep

PI,NCPREO

max-min 1 or 12 v any of the remainder
max.rep 1 or 12
rnin.lep Any of the reinainder

**rr* St!atun standard errols and coefficients of variation ***r*

Stratum

BLOCK.WP

GRAIN MEAN D'{* 80 .2

d.f.

0.365 10.8
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91lRln:xnl6

WINTER, OII,SEAD RAPB

WIIIIEN, OIIJSETD RAPB IIID IIEED SPECIES

Obj.ct: To establish tlle lelative compeEitive abilities of a range of
cotmoD broad-leawed ireedE in l{. rape - Appletsree.

5lroE.ora: P.J.W. Lutnan.

D.tr,gB: 3 bfocks of l'1 x 2l + 2 plots.

t{hol. Dlot illDDtloar r 3.0 x 14.0.

llraattDlta: A11 conbinati.ong of : -

1. SPECIEA Weed species soun:

su
GA
l{P
VA
SA
LP
PR

2. DEI|SIE

DL
D2

stel,Taria JIledia (chickweed)
Ga-lium aparine ( cleavers )

Uat r i car i a per f ora t a (mayweed)
Yio-la arrrensis (pansy )
sinapis aryeDsis (charlock)
Lamium putpureun (!ed dead-Aettle )

Papaver rhoeas (poppy)

ll.oderate
High

plus 2 extra plots

3. ExTRf No weeds sown, herbicide applj.cation:

os
OU

Appl i ed
Not applied

B-D.rr.Datrl dlary:
19-Jul-93 : B : Cultivated blr rotary grubber-
29-Ju1-93 : B : Deep tine cultivated with vibrating tines, 60 cm apart,

45 cm deep.
02-Auq-93 : B: Rolled.
16-Aug-93 : B : P}i as (0:18:35) at 1250 kg-
18-Aug-93 : B : Ploughed and furro$ pressed, rolled.
07-Sep-93 : B: Rotary harrovred.

: T : SPECIES SM, cA, VA, SA, LP, PR: Weed seeds broadcast by
hand.

: B : Rotary harrowed t!ri.ce, Falcon, dressed Lindex-P1us FS,
dlilled at 120 seeds per m2.

: ! : SPECIES irP: Weed seeds broadcast try hand -

0?-Oct-93 : B : Draza al 5.5 kg.
U-Dec-93 : I : SPECIBS CA, t{P, vA, SA, LP, PR and Ef,IRA OS: Kelb

Flo at 1.75 1 in 220 1.
08-Mar-94 : B : 34-5t N at 162 kg.
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9ltRta utS

t}rtr.rr-rEt.l ilr.rry:
11-Apr-94 : B : 34.5t N at 3,16 kg.
21-Ju1-94 : B : Landgold Diquat at 3.0 I with vassgro Spreader at 3OO DL

in 300 1.
29-Ju1-94 : B: CoDbine harvested-

Previous crops: Potatoes 1992, set-aside 1993,

tIOtEg: (1) Crop and ,eed densitiee were asseEEed in autsuDn. Crop and ueed
dry rreights qrere measured in Decenber and April.

(2) yietdE, cleaned of weed seedg, ar€ presented.

G III (At 9Ot DRr nrrEn) IoEla,/alelrR!

i**ir Tables of nreans ***ri

DEXlgIfr D1 D2 !,lean
SPECIB9

sM 3.19 3 .45 3 .32
cA 3 -72 2.42 3 .07
MP 3 .94 4.08 4.01
vA 4-O2 3.89 3.96
sA 2-25 0.83 1.54
LP 3 .99 3.42 3.71
PR 4 -0'7 4.05 4.06

lilean 3-60 3.16 3-38

EXtAt
os 3 .91
ou 3.25

Mean 3 .58

GR.AND UEAN 3 .41

r** SEandard erlors of differences of means tlr

SPECIES DEXSITT SPECIB!'
DEXSIfT
& IIInl

0.169 0.090 0.239

*ii** Straturn sEandard errols and coefficientss of variation r***r

Stratum

BLOCK. }IP

GRAIN I.{EAN Dt{t 84.6

d.f.

30

s.e.

0 -293

cv8

8-6

PLOT AREA HARVESTED O. OO253

720
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gttRtn flt1

I|IIITEN, OIIJSEED RAPE

T|IIITER. OIIJSBBD R.NPE DBNAITY AITD CBICXTIEEI)

Obj.ct: To study the effects of crop deDsity and aulumn nitroqen on the
cdnpetitive effects of chickweed (Ste-l.la-ria medja) - Appletree.

gDoaaor: P.J.W. Lutlnan.

D..lgra: 2 rando!0ised blocks of 4 x 3 x 2 pl.ots.

ldrol. trlot dlDn6IoE6: 3.0 x 14.0-

tlaatDBta:

1. CnOP DEI W. rape density, plants per n2:

c1
c2
c3

26
55
118
202

2. IEED DEI Chickweed densiEy, plants pe! m2:

9t0 0

vt1
E2

3. Atr x

NO

N1

119
584

Fertilizer nitrogen in autunn, kg N:

0
50

llorlE: Target chick{eed densities rrere: ll0 0, W1 100 and W2 500 plants per
Dr.

Erp.rtDltal d!,ary:
19-JuI-93 : B : Cultivated with rotary glubber.
29-Ju1-93 : B : Deep Eine culEivated with vibrating tines, 50 cm apart

and 45 cm deep.
02-Aug-93 : B: Rol1ed.
16-Aug-93 : B : PK as (0:18:36) at 1250 kg-
1a-Aug-93 : B : PLoughed and furrou pressed, rolled.
20-Sep-93 : I : AlrI f N1: 34.5t N at 145 kg-
22-sep-93 : B: Rotary harrowed.

: I : CROP DEtt C1: Rotary harrowed, Falcon, dressed Lindex-
Plus FS, alri.11ed at 5? seedE (50& dead) pe! ro2.

: I : CROD DEt C2, C3, C4: RoCary halrowed, Falcon, dressed
Lindex-Plus I's, drilled at 57, 1L5 and 230 seeds per
m2 respectively.

: T : IIEBD DEN W1, H2: Chickweed seed bloadcast bf hand.
07-Oct-93 : B : Draza at 5.5 kg.

12t
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9atRle flt7

ExD.rlr.Dta1 all,ary:
31-Jan-94 : B : Carbetamex at 3-0 kg in 200 1.
08-Ira!-94 : B:34.51 NaE 162 kg.
11-Apr-94 : B : 34.5t Nat 345 kg.
21-Jul-94 : B : Landgold Dj.quat at 3.0 l l,ith Vassgro spreader at 300 m1

in 300 1..

27-Jnl-94 : B : Cornbine halvested.

Plevious crops: Poi:atoes 1992, set-aside 1993-

ICIrE: Crop and \reed densities were assessed and samples were taken to
heasure plant grouth in winter, spring and sumner.

CRAIII (AT 9OI DRT UATAER) TONIBSISECTTNE

**r** ,Itables of means *r.rr

WEED DEtf W0 W1 W2 Mean
CROP DEII

c1 3.'74 3.23 2-'74 3.24
c2 4.72 3-42 3.48 3.81
c3 3.'76 3.3r. 1-'73 3.60
c4 3.'7'7 3.69 3.63 3.?0

Mean 3-85 3.51 3.39 3.59

At t ll N0 N1 llean
CROP DEI'

cl 3.00 3.48 3.24
c2 3.81 3-80 3.81
c3 3.55 3.65 3.60
c4 3.'74 3 -62 3.70

Mean 3 -53 3 -54 3.59

AIII l{ NO N1 Mean
rEED DEII

w0 3.83 3.41 3.85
wl 3-50 3-53 3.51
w2 3-28 3.51 3-39

Mean 3-53 3-54 3.59

rBED DEt[ W0 W1 W2

CROP DEII AUI f, NO N1 NO Nl NO Nl
c1 3.45 4.03 3.25 3.27 2.29 3.19
c2 4.16 4.08 3.'71 3.92 3-57 3-39
c3 3.80 3.77 3.22 3.40 3.62 3-84
c4 3.91 3.64 3.81 3.58 3-52 3-54
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9tlF.lRAvuT

CR.tIrI (AT 90* DRY INATTER) TOXITES/SECTTiE

*ii standard erlors of differences of heans **+

CROP DIIT WEED DBI| AU.8 U CNOP DAT
IfEED DEI|

0. 115 0 .099 0.081 0 .198

CROP DE BEED DEIT CROP DET|

rD'T ll II IT I{EBD DE'
rD.l l'

0.162 0-140 0-280

r***r st!acurn standald elrors and coefficients of vat iation ***at

stratum d.f. s,e. cv*

BLOC(. WP 23 0 .280 ? . 8

GRAIN MEAN DI.,I* 85.9

PLOT AREA HARVESTED O. OO253

723
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94 /R/RAw/8

WINTER OILSEED RAPE

XIBED COMPETITION - RAPE DRII,I,TNG DATE AND CHICKWBED

Objoct: To study the effect of chickrreed lsteltaria med_ia) on the grorr,th
and yield of v/. rape solrn on three different dates - Appletree.

gDoDaor: P. J. W. tutman.

De8lqlr: 3 randollised blocks of 3 plots sp1j.t into 6 sub-plots,

tlhol€ Dlot alLr!€aalons: 3-0 x 1.4-0.

Treat&Dta :

Whole plots

1. SOVI DI,IE Target sowing date of w. rape:

Early, 20-25 Aug
Uiddle, 5- 10 Sept
Late, 15-20 Sept

Sub-p1ots

2. IIEED DEll Weed densiEy, plants pe! ttf:

st,
SL

DO

D1
D2
D3
D4
os

SE SM SL
000

35 54 39
130 156 172
304 474 342
't90 887 559

000

Xcl|IES: (1) No helbicide applj.ed to D0 p1ots, herbicide applied to OS plots.
OS plots (SE and SU only) were also hand rreeded in spring.

(2) Target weed densities wele DO and OS O, D1 50, D2 150, D3 450
and D4 900 plants per m2.

ErD6rL!.Dta1 au.ary:
19-Ju1-93 : B : Cultivated wj.th rotary grubber.
29-Ju1-93 : B : Deep tine cultivaEed eith wibrating tines 60 cm apart

and 45 cm deep.
02-Aug-93: B: RoIJ.ed.
16-Aug-93 : B : PK as (0:18:35) at 1250 kg.
18-Auq-93 : B : Ploughed and furrow plessed, rolled.
25-Aug-93 : I : SOlt DITB SE: Rotary harrowed, chickueed b.oadeasE by

hand- Rotary harror.red, Falcon, dlessed Lindex_p1us FS,
dlilled at 120 seeds per tn2 -

0?-sep-93 : I : sOW DLIE SU: Rotary harlowed, chickweed broadcast by
hand. Rolary harrowed, Falcon, dreased Lindex_plus FS,
drilted at 120 seeds per mr.
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gtlRlR nla

EIrarlDDteI dtary:
23-Sep-93 : , : sow DlfE SL: Rotary ha!!ov.ed, chickseed broadcast b,y

hand. Rotary harrowed, Palcon, dressed Lindex-P1uE Fs,
dlilled at 120 seeds Per m2.

0?-Oct-93 : B : Draza at 5.5 kg.
1?-Dec-93 : !! : IIBED DEI os: Kelb Flo at 1-?5 1 in 220 1.

: T : sfi Dt!!E SE, Sl't, I{BED DBI D1-D4: SynchemicaLs Dalapon at
3.4 kq in 220 1.

31-Jan-94 : I : soNf DAIE SL, ItlD DEI D1-D4: Synchehicals Dalapon at
3.4 kq in 220 I.

08-!,!ar-94 : B : 34-5t N at 162 kg.
11-Apr-94 : B : 34.5t N at 346 kg.
19-lray-94 : I : sofl DAIE SL: Pastac at 200 ml in 200 1.
21-JuI-94 : B : Landgold Diquat at 3.0 1 vith vassgro Spreader at 300 ml

in 300 l-
27-J\l-94 : B : Conbine harvested.

Prewioug crops: Potatoes 1992, set-aside 1993.

forE: (1) crop and \^reed densities were assessed and samples were taken to
measure plant gtowth i.n Decenber and Malch.

(2) The yi.elds on two plots were tsreaEed as missing because of severe
todging, with treatmen! coribinations:

90w DrrE sM sM
I{EED DEX| D2 0S

EstilraEed values were used in Ehe anaLysis.
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9{/R/RAW/8

GRIIN (.lT 90* DRY XITIER) IONNES/ABCTTRE

***r* Tables of means **rrr

IIEED DE D0 D1 D2 D3 D4 os Uean
gOW DItT

sE 2.94 3.81 3.74 3.72 3-55 4.12 3.65
sl{ 2.t6 3.55 3.58 3.54 3.70 4.OO 3.42
sL 4.10 3.33 r.32 3.27 3.L7 4.05 3.54

Iirean 3.08 3.56 3.55 3.51 3.47 4.06 3.5{

+rr Standard elrors of differences of b€ans i..

3(,r DlIl t{llD DEI 3fi DtlB
IISED DE'

0.246 0.150 0.382
Except vhen conparing neans $ith the same level(s) of
s(x DttE 0.21a

i+rrr Stratull Etaodard erlols and coefficients of variaEion ,tt**

StratuD

BIOCK . WP

BI,OCK . WP. SP

GRAIN MEAN II.{t 89.6

d.f. s-e. cw*

4 0.3 51 9.9
2A 0.3a0 9.6

SUB PLOT AREA HARVESTED O.OO29O

t26
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9llR/RAT|/10

WINTER OILSEBD RAPE

DISBASB PRESSITRE AIID GLITCOS INOLATES

Obj.ct I To study the effects on crop gEowth, yield and gLucosinolate 1eve16
of $inter oilseed lape groun unde! ilifferent disease pressures -
Appletree.

glroE.or.: K..r. Doughty, H.A. Mccaltney, D. Schmechel, t{.E. Laeey.

D..lgB: 4 randoltised blocks of 4 plots split into 2 sub-ploEs.

rfrol. t lot dlLDlrr.oB.: 6.0 x 10.0.

?rartDBta: A11 coDbinations of:-

whol6 plots

1. tuttoDrcc Fungicide spray application and level of inoculation
using infected strair:

t'loFt tG No fungicide spray, no inoculation
Ft l'tccDE Fungicide spray applied aulumn, spring and sulErer, no

inoculation
INoc 1 No fungicide splay. Inoculation level 1

IIIOC 2 No fungicide splay, Inoculalion level 2

sub-p1ots

2. AIETI

CA
PA

capricorn
Palcon

xollE: fnfected strali flom a previous expeliment was used for Ehe
inoculation. INoc 1 received inoculatj.on ac one-quarEer of the rate
applied to INOC 2.

Exp.rLDDtal allary:
19-Ju1-93 : B : Cultivated by rotary gtubbe!.
29-Ju1-93 : B : Deep Cine cultivated with vibrating Lines 50 clt apart,

45 cm deep.
02-Aug-93: B i Rolled.
15-Aug-93 : B : PK as (0:18:36) at 1250 kg.
18-Aug-93 : B : Ploughed and furrow pressed, !oll,ed-
25-Auq-93 : B : Disced t{ice, rotary harrowed twice.

: T : VARIErC CA, FAr Varieties, dressed Lindex-Plus FS,
drilled at 120 seeds per m2.

07-oct-93 : B : Draza at 5.5 kg.
1{-Oct-93 : T : Ft lccIf,OC INoc 1, INOC 2: Infected strau applied.
04-Nov-93 : B: Benazalox at 0.?5 l with Butisan S at 1.5 1in 200 1.
16-Nov-93 : l: IUllO oc FU!.IGCDE: Sportak 45 at 1.1 1in 220 l.
08-Mar-94 : B : 3{-5c N at 152 k9-

t2'7
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ExDorLDeDtal itlqry:
08-Apr-94 : I: rON(:IXOC FUNCCDE: Sportak 45 aE 1.1 1in 220 1-
11-Apr-94 : B : 34.5t Nar 346 kg.
15-Jun-94 : T : FUNOINOC FTNCCDE: Rovral FLo at 2.0 1 in 2OO 1.
14-,1u1-94 : B : Landgold Diquat at 3.0 l with Vassgro Spreader at 4OO ml

in 400 1.
21-Ju1-94 : B; Cor0cine harvested.

Previous crops: Potatoes 1992, set-asid€ 1993.

OTB: AssessRents were rnade of di.sease progiess, crop growth and canopy
structure throughout the season. Samples !re!e taken durj.ng
vegetative growth and at harwest for the measurement of glucosinolate
concentrations and oi1 content.

CR.IIN (AI 90* DRY XATTER) 'ITCNIESIEECTARE

**,rr Tables of means rr***

VARIBTY CA FA Mean
FI,}IGI}IOC

NOFT NG 2.46 3-70 3-0A
FUNGCDE 3.55 3.'7'| 3.66
rNoc 1 2.?0 3.53 3.11
rNoc 2 2.42 3.46 2.94

lilean 2.'7A 3.62 3.20

rri standald errors of differences of means rr*

FI'IICINOC V}RIBTY TUIIGIITOC
VARIRTT

0.119 0-032 0.L2.1
Except lrhen comparing means with the same 1evel(s) of
Pl,Ilclxoc 0.064

*rrr* Stratuh standard errors and coefficieots of valiaEion **r+r

Stratum

BLOCK. WP

BLOCK.VJP.SP

GRAIN I{EAN Dt'rt 88-2

d.f.

9

72
0 .168
0 .090

cvt

2-A

SUB PLOT AREA HARVESTED O.OO23O

L2A
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9{/R/RAS/ 1

SPRING OIIJSEED RAPE

SPRTNG OILSEED RAPE .LND SCI,EROTINIA

Obj6ct: To study the effects of the timing of ascospore release and spore
concentratlons of ScLetotinia sc]erotirium on infection raEes and
alisease development for s. oilseed rape - creat Field I/II.

SDolraora: A,H. Mccartney, M. Lacey.

D.slga: 4 randomised blocks of 4 p1ots.

Ilbol. Dlot aliMDaLoDs: 9.0 x 10.0.

Treatlrat r :

INOCIJLM Time of i.noculatj.on in relation to the flowering of Lhe
s . rape:

None
Before flowering
Duriog flo\rering
After floweling

NOIIE: Inoculation was achi,eved by placing pots containing apothecia at the
plot centsres -

ErD.rLrDtal. dL.ry:
30-Sep-93 : B : Ploughed.
26-Mar-94 : B : Scythe at 4.0 I in 200 1.
20-Apr-94 : B : Spri.ng-tine cultiwated Ewice.
21-Apr-94 : B : Rotary harrolred, Starlight, dlessed Lindex plus FS,

drilled at 160 seeds per nf.
22-Apr-94 : B : Butisan S at 1.5 1in 200 1.
04-May-94 : B | 34.5t N at 348 kg.
02-.run-94 : B : Beoazalox at 1.0 kg in 2OO 1-
1?-Jun-94 : B : Fastac at 200 ml in 200 1.
29-Jun-94 : I : IIIOCULI'IX BF: Inoculation Erarted.
06-Ju1-94 : f : INOCULTII DF: Inoculation started.
13-.ruL-94 : t : IlI()cULTlt AF: fnoculation started.
20-Jul.-94 : r : IIOCOLIIII BF, DF, AF: Inoculation compteted.
24-Aug-94 : B: Colrlbine harvested.

No,:tE: ExperirnenE was orj.ginally planned to be sown Eo l.I. rape. As the
soving date $as delayed, t,. rape \,ras replaced by s. rape. sithin
which the disease results proved inconclusive.

Previous crops: sunfloiver 1992, linEeed 1993.
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9alR/Rrs/1

CRAITT (IT 90* DRY XATIBR} IOf,f,ES/BECTTRE

r**** rables of meaas rr*i*

Iltocurrma
- 2.08

BF 2.04
DP 2 -4!
AF 2.05

ltean 2.16

*** Standard errors of differences of means ***

IITOCULTII
0 .486

rrrrr Stratum standard errors and coeffici.ents of variation rr***

Stratum d. f. s. e. cvt

BLOCK.WP 9 0.68? 31.9

GRAIN MEAN Di.{I 81.4

PLOT AREA HARVES?ED O. OO19O
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94lR/RAS/3

SPRING OILSEED RAPE

AND POI,I,EN BEETI,ES

obj.ct: To Eest behaviour nodifying chemicals on pollen beetles (tG.ligrethes
spp. ) and seed veevils lceucorhpcbus assjrri-lis) in the field -
Sat,y6rs II.

SDoE or.: L.E. Sloart, U.U. Blight.

D.rlgla: 5 x 5 quasi.-colqrlete Latin squale-

tlhol. t)lot alr.DDrloD.: 9 .0 x 9 .0 .

traatlDtrtr:

aBlcsg BehaviourlrDdifyingchemical:

- None
A 2-ph6ny1 ethyL isothiocyanale
B butyl ieothiocyanate
C pentyl isothiocyanale
D methyl sali.cyLate

EollE: Tbese behaviour rrcdifying chemicals are host plant volatiles. They
were released frob point sources in the centre of the plots froD Did-
June till Did-August.

taD.sr,-Et.l dlrt:r:
O4-Nov-93 : B: Ploughed.
18-Apr-9,! : B : Spring-tine cultiwated, rotary harrowed, Starlight,

dressed Liodex-Plus Fs, dlilled at 200 seeds per rf.
19-Apr-9{ : B : Butisan s at L,5 1in 200 1.
10-u.y-9tl I B | 3d.5t N at 348 kg-
24-Aug-94 : B : coEbine harvested.

Previous crops: S. yrheat 1992, linseed 1993.

xollE: tihmberg of trol1en beetles and seed r,eevil.s rdere assessed vre€kly
throughout the sururer. Pods wele sampled in ,ru1y to assess Eeed
ueevil danage.
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9{ /R/RAS / 3

GRIIX (AT 908 DRY XATTBR) IOn}TES/EECTARE

***** .Itables of means aarri

SE'ICBB
- 1.95
A I .84
B 1 .86
c 1 ,89
D 1- 51

Mean 1.83

1*i Standard errors of differences of means r**

sEurcuBa
0. 109

rrr** Stratuh standard errors and coefficients of variation ***rr

St ratum d.f.

0 .1-'7 2

cvt

9.4ROW.COL t2

GRAIN MEAN DI,II 82.5

PLOT AREA I{ASVESTED O. OO2O?

732
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91lF./BEU / 2

WINTER BEA}IS

T{EED COUPETITION - BETIIS AND I{EEDS

obJect: To investigate the effects of two weed species on each other and on
the growth and yield of lrinter beans - Pastures.

SDolraoa.: R.C. Van Acker, P.,l.W. Lutman.

DaalgE: 3 randonised blocks of 5 x 5 pIots,

whol. Dlot AlDE.Iont: 3.0 x 15.0.

lr.at&Dtr:

1. BR.Y DEII Nulnbe! of established tarley plants per m2:

800
81 13
B2 2'7

83 81
84 1?0

2. talrgf DEII Number of established vrhite mustaral plants per m2:

M1 18
to 38
u3 66
u4 119

tpfBS: (1) Target weed deosities. nuiber of established plants per ttr2:

BR&t DEra: 0, 50, 100, 200, 400
Ea! DE[: 0. 50, 100, 200, 400

(2) Barley and mustard seeds lrere soirn on lestricted areas of each
plot as follo\rs:

ERrI DEx central 2m, rcg'I DEf central. 2.5h.

Blt arl.D8t.1 ilr,.!y :
29-oct-93 | B : Ploughed, spring-tine cultivated.
01-Nov-93 : B: Rotary harrorired.
O2-Nov-93 : B : Rotary harroweal, Punch drilLed at 25 seeds per !rf.

: ! : BRIY DEII 81, 82, 83, B4: Puffin, dressed Cerevax,
broadcast b!' nachine.

05-Now-93 : B : 34.5$ Nat 145 kg.
23-Feb-94 : !! : IIgI DBI M1, 1,12, M3, U4: White mrstard seed broadcast by

hand.
01-t{ar-9{ : B : Basagran at 1.5 1in 200 1.
10-uar-94 : B: Hoegrass at 3.0 L in 200 1.
05-l,lay-94 : B : Bonbardier at 1.5 1lrith Ronilan FL at 0.5 I in 300 I.
23-Aug-94 : B: Hand harwested.

Prewious crops: W. rape 1992, w. wheat 1993.

133

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-1-49 pp 136

tlolEg: (1) Chickweed, so\rn by hand after drilling the \r. beans, failed to
emerge due to subsequent cold, wet conditions. White hustard
rdas sown instead in late winter-

(2) Leaf alea i.ndices of barley, bustard and b€ans were measured on
two occasions duriog the grolring geason. percentage ground
cover lras assessed by visual and pholographic hethods on two
occasions early in the growing season. Weed seed yie1d, as rrellas crop components of yield, llrere heasured ttefore harwest -

9t /a/Bm /2

ORl'IIl IOTNIES /EBCTARB

ilr** Irables of means *rr**

xuaT DEta t{0 M1 t12
BRIJT DE'

BO

B1
82
B3

B4

5.03
5-48
4.35
3.93

4-'75
4 -'72
4.50
4.22
4 .39

4 .52

d.f.

4.2A
4.1.5
3 .95
4.23
4 .23

4.L7

M3

4.20

4.05
3 .81
3 .9'7

3 .99

t4

4.51
4 .0'7
4-11
4 .29
3 .83

4 -76

Mean

4.60
4 .38
4-42
4. 18
4 .01

4.33Mean 4.80

*rr Standard errors of differences of means i**

BR&Y DEII XUST DEI BRI.T DET
l.I'!'I DEI'

0.191 0-191 0.426

rrr** Stlatun standard errots and coefficianta of wariation *rrrr

Stratum

BIOCK. WP

GRAIN UEAN DMI i
48 0.522

cvt

t2 .7

PLOT AREA HARVESTED O.OOO1O
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94lRlB.E,fl I I

WIN,rER BBAIIS

PEEROMONE-BAITED IMAP CROP

Objacg: To investigate the use of pheronone-baited winter beans a9 a trap
crop for migrants of the pea and bean lreevil (.sjtona lireatus) -
PaEtureE.

SIroE oa.: L-E- Sn6rt, U.U. Bliqht, R.T. climrood.

D.rlgn: 5 x 5 quasi-corurlete Latin squale.

tlhot. t !.ot dLD!.r,on.: 5,0 x 6.0.

ItsaatDDCa:

IRAAIIoI:! Pherotnone release and tining of insecticj.de applications:

- None
P Pherornone released, lto insectici.de
PI-1 Pheromone released, insecticide applied Late
PI-2 Pherohone released, insecticj.de applied early
PI-3 Pheronrone released, insecticide applied early and late

ttq)€rr-DDt.I allasy:
29-Oct-93 : B : Punch broadcast at 25 seeds per n'. ploughed, spring-

ti.ne cultivated.
31-.ran-94 : B : Carbetahex at 3.0 kg in 200 I-
21-A!rr-94 : I : l!REr.In'! PI-2, PI-3: Decig at 7.5 g in 200 1.
06-!,lay-94 : B . gotlbaldier at 1.5 l with Ronilan FL at 0.5 1 j.n 300 l.
19-t{ay-94 : A : mEAI'n? PI-1, PI-3: Decis at ? .5 g in 200 1.
18-Aug-94 : I : CoDbine harwested.

PrewiouE crops: W rape 1992, rr.vrheat 1993.

tlofllr: (1) Prom Late February, pheromone was released fron a poinC source,
{hich rras hung above the crop at Ehe plot centre.

(2) Assessnents of damage to leaves bV adutt ueevils uere made
during l.larch and April.

13 5
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TREtlLXt
- 3.14
P 4.01

P1-1 4.56
P1-2 4.3 8
Pr-3 4.19

Mean 4.18

rr* Standard errors of differences of means rrr

9tlRlBzlUt

CRAIN IOT,IIES /IIBCIARE

rr*** ,Itables of means **r**

Stratuln

ROW. COL

GRAIN MEAN DMT 85.7

TREAII{NT
0.341

1rr** Stratum standard errors and coefficients of variation a***r

d-f.

L2 0.540 12 -9

SUB PLOT AREA HARVESTED O.OO138
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9l t!./BE,S l2

SPRINC BEANS

flEEIIILg AIID INSECTICIDE

obJ.ct: To relate nuDbers of overxintering sitona LiDeatus to the Dost
effective tiloing of insecticide applied to spring beans - Long lloos
v ? & a.

gpoE.o!.: L.E. Srtrart, l.t.l.t. Blight, R.T. Glinul]od.

D.al,!D: 5 x 5 quasj.-complete Latin square,

160l. Dlot alLBa.!,otrr: 5.0 x 6.0.

tleatDltr:

DELI I Tiddng of deltamelhrin spray application:

EAR+LAT Eally and late
}{ID Midalle
LATE Late
ERMIDT AT Ear1y, middle and late

ErDcri.eDt.l allary:
01-Nov-93 : B : Roundup at 3.0 1 in 200 1.
18-Nov-93 : B: Ploughed.
10-uar.-94 : B : Heavy spring-tine cultivated, rotary lErrowed, Alfred

dlilled at 50 seeds per m2.
11-Mar-94 : B : opogald 500 SC at 3.4 L in 200 1.
25-Apr-94 : t : DEIII BDI EAR+LAT, ERUIDLAT: Decis at ?.5 g in 200 I.
05-l.iay-94 : I : DELI TII. l.tID, ERUIDLAT: Decis at 7-5 g in 200 1-
19-Uay-94 : I : DElt TDa EAR+LAT, LATE, ERMIDLAT: Decis aE 7.5 g in

200 1.
11-.Iu1-94 : B : Brawo 500 at 1.0 l wiEh Rovral Flo at 1.5 I and

Pilimicarb 50 DG at 280 q in 300 l-
18-Aug-94 : B: combine harvested.

Previous crops: s. barley 1992, polatoes 1993.

llollB: Assessdrents of damage to Ieaves b!. adult weevils were nade duling
April and May and the nuober of larvae in root nodules was assessed
al the end of Nay,

NONE
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9t/RlAAll/2

GR}IIT TON}IBS /EECTA.RA

**r** Tables of means *rrr*

DBLI IIX NONE EAR+LAT MID LAtE ERMIDLAT lrean

3.L',7 3.46 3.14 3-32 3.61 3.34

*** Standard erlors of differencos of means i*

DEI.T TII'
0.101

****r Stratun standald el:lors and coefficients of variation rrr**

St!atum

ROW - COL

GRAIN MEAN DMt 83.7

d.f.

L2 0.159

cvt

4.8

PLOT ARE.A HARVESTED 0.001.38
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94 /R/B.BS /3

SPRING BEINS

BBAN FLOITER COLOI'R AND PHEROT{ONE

ObJact: To compare the incidence of sjtona lineatus in purple and white
flouered beans with and without insecticide and pheromone - LiteLe Hoos.

SDotrcorr: L.E, Shart, M.M. Blight, R.T. clinwood.

DeatgD: 5 x 6 quasi-complete Latin sguare.

nbol. Dl,ot dl-D.tlrloDr: 6.0 x 5.0.

fr.atDnta:

IREA,n{}IT Variety, insecEicideandpherornone;

A-
AI
AP

CI
CP

Alfred
Alfred with iosect icide
ALfled wj.!h pherotnone
Caspar
Caspa! with insecticide
Caspar uiEh pheromone

BxDerLDEt.l tllaty:
29-Nov-93 : B: Deep tine cultivated.
21-l,lar-94 : B : Scythe at 2.0 1 in 2OO 1.
26-t{ar-94 : B : oxyeril Cu at 1.5 t with Starane 2 at 1-O 1 in 2OO 1.
30-l,lar-94 : B : Heavy spring-tine cultivated, spling-tine cultivated.

: I : IREI.I!O*a A-, AI, Ap: Alfred d!i11ed ar 60 seeds pe! dr2.
: ! : rRElIloIr C-, CI. CP: Caspar drilled at 50 seeds pe!' m2.

72-14^y-94 : I : ARE.IIIOIE AI, CI: Decis at ?.5 g in 2OO I.
08-.ru1-94 : B : Bonibatdier at 1.0 I wi.th Rovral plo ar 1.5 I and

piri.mi.carb 50 DG at 0.28 kg in 2OO 1-
18-Aug-94 : t : Combine halvested.

Previous crops : S- balley 1992, potatoes 1993.

NOIBS | (1) Fron late April, pheromone ras leleased from a point source,
which rras hung above the crop at the plot centre.

(2) Assessments r^rere ntd€ of weevil larwal nunibets in root nodules
at the end of l.ray and of damage to Ieaves bD, adult weevils inApril and May- pitfall traps were used to assess weevil
populations during the season.

L39
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IRBI'I"TT

Ar 2.36
AP 2.11
c- 2.47
cr 2 -76
cP 1.71

uean 2,18

**r Standald erlors of differences of means irr

9ltnJBEsl!

CRTITI TONTIES/XBCIARE

***** ,Itables of means rrr**

Strats\rn

ROll . col,

GRAIN MEAN I}.It 80.3

rBt rtott
o -267

r+**r slratun sEandard errors and coeffi.cienls of variation rr'*r

d.f.

20 0.453 21.2

PLOT AREA HARVESTED O. 00276
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94lR|BES / 1

SPRING BEANS

WBED COUPETITION AND SPRING BEANS

object: To study Ehe effect of time of emergence on the competition between
beans and oats and to cortelate assessments of cohpetition and bean
yields - Little Hoos -

SDoDror: P.J.W. Lutman.

Derl,grE: 3 randomised blocks of 2 x 5 plots.

Ilhol. Dlot allmDtioDs: 3.0 x 10.0-

Ilaaterta:

1. Sfl DIIE Time of sowing oats:

52 same day as beans
s3 Ten days after sowing beans

2. OAT DEII Nulnber of established oat plants per m2:

DO

D1
D2
D3
D4

s2 s3
00

23 L'l
60 53

L27 84
192 155

lIc/IE: Target oat densiEies, plants per rn2: D0 0, D7 40, D2 !20, D3 240,
D4 {80.

ErD.rr.Dotcl. alt.t!r:
04-Nov-93 : B : Deep tine cultivated twice-
2l-r4ar-94 : B: Scythe at 2.0 1in 200 1.
25-lbt-94 : B : Or.ytril CU at 1.5 I vrith Starane 2 at 1.0 l in 200 1.
31-Ua!-94 : B : Heav!. spring-tine cultivated.
19-Apr-94 : B : Splj.ng-tine culEivated.
20-Apr-94 : B: Rotary ha!lo!,ed.

: I : Sqf DllB 32: oats broadcast by machlne.
: B : Rotary halro$ed, Alfred dlil1ed at 60 seeds per m2.

28-Apr-94 : I : SOr DIIE 53: oats broadcast by machine.
: B : Harroued-

L2-May-94 : B : Ripcord at 250 ml in 200 l.
02-Jun-94 : B : Basagran at 3.0 l in 200 1.
08-Ju1-94 : B : Bonbardier at 1.0 l with Ro\.rlal Flo at 1.5 L and

Pirimicarb 50 DC at 0.28 kg in 200 1.
15-Auq-94 : B: Hand harvested-

Previous crops: S. barley 1992, potatoes 1993.
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9tlF./BESla

l[ofE: Dry weight, ground cove! and leaf area of crop and weed were assessed
throughout the sunner with Ehe mai.n samples taken in June, Jul-y and
August.

CRTTX IOTIIES /EECTTRE

rrr** 'Irables of means irrr*

OAT DEII DO Dl D2 D3 D4 Meaug(,I DATI
s2 2.42 1.83 1.{1 1.03 o-42 7.42
s3 2.1-9 2.30 t-70 1.48 7.t2 7.-t6

irean 2.3O 2.07 1.55 7.26 0.7't 1.S9

*r* Standard errors of differences of means ***

5 rr DTTB OAT DlxT Sor{ DAII
OTT DET

0 . 150 0 -238 0.336

riii* Slratum standard errors and coefficients of variation i*rr*

st!atum d.f. s.e - cv*

BI,oCK.WP 18 0. {11 25.9

UE.AN DMt T

PLOI AREA HARVESTM O. OOO1O
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94lR/t P/2

ITINTER LI'PINS

SOWING DATES AT{D POPI'LATION

obj.ct: To sEudy the effects of sowing date and plant denEity on plant
structure, yie1d, components of yield and harvest date _ Great
Harpenden I-

sDoDtor.: G.F.J. l,lilford, I. shield, J.E. Leach, J.M. Day.

De.i,ga: 4 blocks of 4 plots spfit into 4 sub-pLots.

t{bo16 Dlot dlltEn.LoDe: 14.52 x 5-0.

Iraatlr.nta:

whole plots

1. SO9, DITE Date of sowing:

s1

s4

2 September. 1993
22 Septenbe!
1? october
28 octobe!

2A
42
56
70

sub-plots

2. PoPuIAt'tI Nunber of seeds sown per n2:

P1

P2
P3

P4

BrD.rLDaBrl all,ary:
31-Aug-93 : B : Ploughed and furro, pressed.
01-Sep-93 : B: RoLLed. rotary harrowed.
02-sep-93 : I : sotf DAT! s1: RoEary harrowed, CH304/70, dressed

iprodione and carbendazim, drilled.
06-Sep-93 : T : SOtt DllI s1: opogard 500 FW at 2.8 1 in 220 1.
20-sep-93 : I : sof DAEa s2: Rotary haltowed.
22-Sep-93 : I : sOB DAIE 52: Rotary harrowed, CH304/?0, dlessed

iprodione and carbendazin. drilled. Opogard 500 Ffl
at 2.8 1 i\ 220 I.

15-oct-93 : I ; sow DATE s3, 54: Spring-tine cultivated.
L5-oct-93 : t : Sfl DAIE 53: Rotary harroued.
17-Oct-93 : I : solf DAI! 53: CH304/?0, dressed iprodione and

carbendazim, driLled.
28-oct-93 : f : sow DATE s4: CH304/70, dressed iprodione and

calbendazih, dri.11ed.
01-Now-93 : I : 30$ DAIE 53, S4: Opogard 500 FW ats 2.A L In 220 L.
23-Dec-93 ; B : sportak 45 at 1-1 I in 220 1.
16-Feb-94 : B : Atlas sihazine at 1.0 I in 200 l.

743
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9ttRlr.Pt2

E-D.rLrDt.t ai.ary:
30-Mar-94 : f : go9t mll 54: Heavy spring-tine cultivated.
20-Ap!-94 : ! : SOf, mtE S4: Rotary harroued, l{inori drilled.
21-Apr-94 : I : goil DATE 31: Laser at 1.2S 1 in 18G 1.
29-Apr-94 : ! : ttfi DM8 54: Opogard 5OO SC ar 2.8 I in 220 l-
08-Ju1-94 : B : Atlas Dieethoate 40 at 850 ml in 200 1-
06-Sep-94 : T : ltotc DtAt s1, 52: Cotubine halvested.
19-Oct-94 : I : Sq{ DAIE 54: Cotibine harvested.

Prewious crops: !1. rrheat 1992, r{. barley 1993.

xo|IES: (1) All Eeed was j.ooculated vith lhizobiutn.
(2) tupins on the 33 and S4 plots failed. 54 plots {ere reEown wilh

a spling variely.

GRAIII IOXf,ES /EBCIARE

**ii. Tables of lneans *rrii

POPUIATI| P1 p2 p3 p4 Mean
S@J DATE

s1 1 .94 1.92 2.20 2.55 2.L5
s2 0 .33 0.3? 0 .55 1. O? 0.58
s4 0.10 0.04 0.07 0.20 0.10

Mean 0-79 0.?8 0.94 L-27 0.94

*** Standard errors of differences of means ***

SOT| DA'E POPI'IrAT}I SOW DATB
POPUI,ANT

s. e. d. 0.152 0.74.7 0.26.t
Except lrhen compaling means !/ith the sahe level(s) of
sott DATE 0.254

rr*** Stratun standard errors and coefficients of varlation ***rr

Stratutn

BLOCK. WP

BLOC(.WP.SP

GRAIN !.IEAN DMT ?9.1

d.f.

5

2'7

cv?

0 .274 22.?
0-350 38.1

suB PLOT AREA HARVESTED 0,00058 (sot DAm s1, s2)
0.00090 ( sott DATE s4)

L44
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94 lRILP / 3

WINTER LI'PINS

SOVIING DATES, PESTS AND DISEASES

objact: To measure overwinter losses in early and late sown Iupins and to
identify any pests or diseases causing such losses - Creat Harpenden I.

gDoEror.: A.w. Ferguson, c. L. Bateman, c.F.J, Milford, I. Shield,
J.lr - Day.

De.l,ga: 3 blocks of a half-replicate of 2 x 2 x 2 x 2 x 2 plots.

llbol. Dl.ot alLDErLoD.: 2 .88 x 15 . 0 .

DaatDaDtr:

1. S(,tg DATE Date of sowing:

E

L

1-
LT

3. 9OII. INS

F_
FP

6. gtll rNg

23 septehbe!, 1993
20 october

2. SEBD IRT Seed treaEment:

None
Thiram

soi.l-applied insecticide :

2- None
2c chlorpylifos

4. Auf aPBY Aut(]mlr fungicide:

A-
AP

None
Prochloraz

5. gIrX FUIIO Su! ne! fungj.cide:

None
Iprodione and thioptlanat € -rnethy 1

Sutnrner insecticide:

I- None
IA Pirimicarb
ID Dimethoate

NOIE: SBED TRt 1T: Thiram, as Agrichem Flowable Thiram. was applied at
900 g active ingredient per t of seed-
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9atRtt9tlJ

ErDorLratal dlaty:
31-Aug-93 : B : Ploughed and furrow pressed.
23-Sep-93 : B: Rotary harrowed-

: I : g(X DITE E: CE 304/70 drilled at 40 seeds per m2.
: I : gfi DAIE E, gollr Dla 2C: Drrsban 48E at 1.5 1 in 220 1.

24-Sep-93 : T : ao$ DME E: Opogard 500 FW at 2.8 I in 200 1.
20-OcE-93 : I : goll DArl L: Rotary harrowed, Cl13O4/70 dEilled aE 40

seeds pe! m2-
26-Oct-93 : I : goll DAIE L, aOlL lf,S 2C: Drrsban 488 at 1.5 I in 220 1.
01-Nov-93 : I : 8Or DllE L: Opogard 500 Pt{ at 2.8 7 L\ 220 L.
14-Dec-93 : E : AUI SPRY AP: Sportak 45 at 1.1 l- in 220 1.
16-Feb-94 : B : Atlas Sihazine at 1.0 I in 200 1.
13-Jun-94 : f : SEL tullGl FF: Compass at 3.0 I in 220 1.
12-Jul-94 : T : gl,II lltg IA: Pi.rimicarb 50 DG at 0-28 kg with va€sgro

spreade! at 125 nl Ln 220 L.
: T : Slrll g ID: Atlas Dimethoate 40 at 0.85 L in 220 L-

05-sep-g4 : B: Cohbj.ne harvested.

Plevj.ous clops: w. wheat 1992. v. barley 1993.

tloltE: Plant establislunent was assessed in autumn, sprlng and sumrer. Aphid
populalions irere assessed before and after insecticide treatments
were applied. Diseases were assessed in sunmer.

CRAIX TONIIBS /SECITRA

*rr** Tables of neans 1*ir*

SEED IRI 1- 1T Mean
SOtf DITE

E 1.18 0 .98 1.08
L 0 .09 0.11 0.10

llean 0.53 0-54 0.59

SOIIr INS 2- 2C Uean
SOW DITE

E 1.25 0.91 1.08
L 0 .10 0.09 0.10

lrean 0 .58 0.50 0.59

SOIL INS 2- 2C llean
SEBD TRT

1- 0-75 0-52 0-63
1T 0.61 0-48 0-54

I?Iean 0.68 0.50 0.59
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91tal\Pt?

GRTDI IONIIBS/IIECTA.RE

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

AIII SPRY
sol{ DltE

E
L

Mean

AUE SPRY
SBED TRT

1T

Mean

AI}: SPRY
sor! rNs

2c

Mean

SI'X FUNC
sot{ DITE

E
t

ltean

SI'I' FT'NG
SEED TRI

1-
1T

Mean

g PUUC
sorr! rlrs

2c

Mean

SUX PONG
AIXI SPRI

A-
AP

Mean

A-

1.01
0.11

0.56

A-

o. 53
0.49

0.55

A-

0 -67
0 .45

0.56

P_

1.15
0.10

0 .62

F-

0 .65
0-60

0 .62

F_

0 .67
0.58

0 .62

P-

0.55
0.?0

0 .62

AP

1.15
0.09

0 .62

AP

0.63
0.60

0 .62

AP

0.6a
0 .56

0 .62

FF

1 .01
0.10

0.55

0 .62
0.49

0 .55

FF

0.68
0 .42

0.55

FF

0.57
0.54

0.55

Uean

1.08
0.10

0.59

llean

0.63
0.54

0.59

ilean

0.58
0.50

0.59

Mean

1 .08
0.10

0.59

Uean

0.63
0.54

0.59

llean

0.68
0.50

0.59

Uean

0 -55
o .52

0.59

l4'l
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9ltRtw t3

CRTIIT TOM|ES /EECtIRE

*rrlr Tables of lneans ***ii

sur tus
SOIf, DITE

E
L

ltean

SUI INS
SEED TRT

1-
1t

ltean

sux s
SOIL If,S

2-
2C

Mean

sux rxs
IUT SPRY

A_
AP

Mean

gUU INS
s(na PuNo

F-

Mean

I.

L.20
0.10

0.65

I-

0.68
0 .62

0.65

I-

0.80
0.49

0.65

I-

0.59
0.?1

0.55

I-

0.55
0-55

0.55

IA

t .25
0.09

0 .67

IA

0.70
0 .65

0 .67

IA

0 -'7'7

0.58

0 .67

IA

0.64
o -77

0 .57

IA

0.76
0.59

0 .67

ID

0.80
0 .10

0 .45

ID

0.53
0 .3?

0.{5

ID

0.45
0 .43

0 .45

ID

0 .46
0.44

0.{5

ID

0 .41
0 .42

0. {5

Mean

1-08
0.10

0.59

Mean

0.53
0 -54

0.59

Mean

0.58
0.50

0.59

llean

0.56
o .62

0 -59

Uean

o .62
0.55

0 -59
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9rtRtr/Pt3

ORAII' EOMllS /EECTINE

r.* staodald ellors of differences of means r**

S@I DATE SEED ART SOIIJ INS A(II SPRY
0.081 0.081 0 .0810 .081

sul nntc

0 .081

flrx lNs
0 .141

slrx Ft ltc
SI'U INS

0.141

SIJX INS SOI DATE SOI| DATE
SEBD TRT SOII, II{S

0 .099 0. 115 0 .115

SEED TRI SCf,f DAIE SEED 8RT SOIL IXS
SOIII IIIS IUT SPRI AIII SPRY TIII SPRY

SOW DATB SEED TRT SOIIJ I}IS AUA SPRY
StN' PUNG SI'IT FT'NC SI'X PU}IG SI'X FU}IG

0.115 0.115 0 .115 0. 115

0 .115 0.115 0 .115 0. 115

SOI DATE SEBD IRT SOIII TNS IUT SPRY
SI'T' INS

0. 141
SI'X INS

0 .141
SI'X INS

0.141

***** Stralun standard errors and coefficients of variation r****

Strattrln

BLOCK.WP 0.281

d.f.

20

cvt

4'7 .7

GRAIN IIEAN DMS 80.5

PLOT AREA HARVESTED O. 00216
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91tRfi,P / 9

SPRING IJOPIITS

SOWING DATES OF SPRING LUPINS

obj.ct: To obserwe the developmenl of a variety of lupin sown on three
dates j.n spring. To meas\rre the physiological development and yieLd,
and to lelate these to sowing date and period of veinalisation -
Long Hoos Iv 3.

S9o!rot.: c-F.J. Milford, I. Shield.

D.!lgD: 5 landonised blocks of 3 plots.

I{bol. Dlot tllDnaLoEr: 2 .88 x 9 .0.

fraatrDt r :

SOl{ DATE Date of sowing:

E

t
L

Early ? ttarch, 1994
MiddLe 1{ March
Late 29 }larch

BrD.rLeEt.l diary:
01-Nov-93 : B : Sting CT at 4.0 I in 200 1.
04-Nov-93 : B : Ploughed.
07-lrar-94 : A : 30$ DAIE E: Rotary harlowed, Cll304/73 drilled at 60

seeds p€r m2.
10-Uar-94 : A : SOr Dml E: Opogard 500 SC at 2.8 L in 220 1.
14-Mar-94 : I : SOlt DlTl U: Rolary halrorred, CH304/73 drilled at 60

seeds per m2.

18-uar-94 : T : sql DAIE U: Ot ogard 500 SC at 2.A I in 22O l.
29-lqat-94 : T : SOlf DAIE L: Rotary harrowed, CH304/73 drilled at 60

seeds per m2.
12-Apr-94 : ! : gol, D*[t L: opogald 500 SC at 2.A ), !\ 220 l.
29-Sep-94 : ! : SO DI'IB E: Hand harvested.
10-Oct-94 : T : SOlf DA88 U: Hand harvested.
01-Nov-9{ : I : SCit DAIE L: Hand harvested.

Previous crops: FaIIoq, 7992, w. !:ape and shepherd's purse 1993.

IIOrBS: (1) Plant populations !re!e assessed at emergence and in June, leaf
primordia rrere counted in late spliog. Leaves, branches and
floretss !,rere counted in July and at harvest componenEs of yield
were assessed.

(2) The yield of one plot was losl during harwesCing, rriEh treatmenE
E- An estinated value l,ras used in the analysis
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C]Rtrlt ToxltEs/EEcSlnE

*iri* ,Itables of means r*r**

SOI{ DATE
E 2.26
t4 2 -52
L 1.52

Mean 2 -!0

**a standard errols of differences of means **i

!rc, DllE
0 .154

rr*t* stsratuh standard errors and coefficients of variation r*r**

Stratum

BLOCK. WP

GRAIN TTEAN DUI 80. O

d.f.

7

cvt

0 -243 11.6

PLOT AREA HARVESTED O. OO1?1
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9ltRtsstL

ST'NFI,OWERS

VARIETIAS & Drg&[SE

Object: To assess early haturing varieties of sunflouers and thei!
susceptibility Eo Botrytis cjner€a and other fungal diseases -
Ex-a11otments.

g9oaaoE.: V.J. Church, H.A. Mccartney.

Irdtg!: 4 landomised blocks of 6 plots.

vlbol. Dl,ot dlD.a.LoEr: 3-5 x 10.0.

CI'I,TrvAR

345 sAM 345
348 sAM 348
AV Avante
AL Allegro
PAN PAN 940 5
AGC AGC 92445

ExD€rLmDtal dl,ary:
01-Nov-93 : B : Sting CT at 4.0 L in 200 1.
06-Dec-93 : B : Ploughed.
21-Apr-94 : B : Hea\.ry spring-tine cultivated.
28-Ap!-94 : B: Rotary halrowed.
29-Apr-94 : I : Ct LIrvAR 345, 348, AV, AL, pAN, ACC: varieries, dressed,

drj.1led at 14 seeds per m2.
03-l4ay-94 : B : 34.5t N at 145 kg.
04-l,lay-94 ; B : Rol1ed.
05-!,lay-94 : B: stomp 400 at 5.0 1in 200 1.
20-l4ay-94 ; B : Decis at 300 nl ln 200 I.
13-Jun-94 : B : Laser at 2.25 I with Actipron at 1.8 I in 220 1..
24-Aug-94 : f : CULTIVAR 345: Hand hatvested, threshed b!. staEj.onary

conbi.ne.
25-Aug-94 : T : CUlffVlR AV, AL, AGC: Reglone at 3.0 l i,riEh Vassgro

spreader at 0.44 L in d40 I.
02 -Sep-94 : T : CITTTIMR AV, AL, AGC : Hand harvested. threshed by

stationary conibine.
22-Sep-94 : t : CITIJITVAR PAN: Reglone at 3.0 I vrith Vas:gro Spreader at

0.44 1 i.n 440 1.
: A : CIILIr\II.R 348: Hand harvesred, thiesheat by stationary

combine.
29-Sep-94 : T I CITIJTTVIR PAN: Hand harvested, threshed by stationary

combine.

Previous crops: w. wheat 1992, s. barley 1993.
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IofE ! Plant populations, growth stages, diseases and head size $ere
monitoled Ehroughout the season, tnoistule content was heasured prior
to desiccation and grain density and oil content rrere rneasured after
harvest.

ORI T (AT 9Ot DRY ITTITR} IIOIITBA/EECIInI

r*rri Tables of meaDs *r*r*

ct ufrvr,r
345 2 -4L
348 3 .15
AV 2.59
AL 2.63

PAN ]-35
AGC 2.64

Mean 2.80

**r Standard erroras of differences of heans rra

CI'I.TIVA.R'
0_149

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

Stratuo

BIOCK. WP

GRAIN I.IEAN DlI* 69 .7

d.f. s. e. cvt

15 0 .26'7 9.5

PLOT AREA HARVESTED O. OO15O
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SI'NFLOWERS

BOTRYTIS, HONEYBEES AND POLI,EN BEETLES

Obj.ct: To determlne whethe! visits by honeybees and pollen beetles to
sunflower heads during flowering affects subsequent development of
BotryLis cinerea - Long Hoos V 2.

Spoaaorr: J.R. Simpkins, N.L. Carreck, V.J. Church.

D€al,grE: 4 randornised blocks of 5 plots.

HhoI. Dlot dLDE.LoDs: 2.'14 x 2.14.

TroatmDta:

BEE A.DDII Presence of bees or pollen beeEles and introductj-on of a
bacterium (8aci.l.ius subti_lis) or fungicide
(pyrimethanil) as a powder or spray:

Bees only
Bees plus bacteri.\rm
Pollen beetles only
Bees plus fungicide powder
No bees plus fungicide spray

B
BB

P
BF
F

MIIE: Bacterium and fungicide potdder were tnixed with talc and ,biobeads.
for spreading by bees. Pyrimethanil was an experimental fungicide.
Insect cages, each 2-74h x 2.'14m, were placed on each plo!.

E:DerlDDtal ttl,ary:
08-lrar-94 : B : Ploughed.
14-lrar-94 : B: Hear? sp!ing-tine cul.tivated-
17-Mar-94 : B : EeaE/ spling-tine culEivated-
24-Ma!-94 : B: RolLed.
03-May-94 : B : 34.5t N at 145 kg.

: B : Rotary harrowed twice, Avante, dressed, drilled at 14
seeds per m2.

04-Uay-94 : B: RoIled.
06-Uay-94 : B : Stomp 400 at 5.0 I in 220 l.
15-Ju1-9{ : r : BEE IDDII B, BB, BF: Honey bee colonies introduced.
18-JuL-94 : I : BEE IDDN P: Pollen beetles introduced into cages.

: I : BEE ADDf, BB, BF: Bacterium and fungicide powde!
lespectiwely introduced each day until 03-Aug.

20-,1u1-94 : A : BEE IDDX F: ryrinethanil splay at 4 kg in 220 1. plots.
22-Jw)--94 : B: Irrigated.
25-Jul-94 : B : Irrigated.
21-Jul-94 : B : IriigaEed.
02-Aug-94 : B : Irrigated.
04-Auq-94 : I : BEE LDDf B, BB, BP: Honey bee colonies remowed.
06-Sep-94 : B : RegLone at 3.0 1 ni.th Vassgrov Spreader at 400 m1 in

440 1.
08-Sep-94 : B : lrand harvested, tshreshed b!, stationary conibioe.
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Previous crops: lIustard 1992, poEatoes 1993-

rotlg: (1) Plots were netted against birds from afEet sowing to harwes!.
IrrigaEioo for 1-2 hours on each occasion, was applied to
increase disease splead. PLants were assessed for disease
during the geason and individual glain weights were beasut€d.

(2) The harvested seed was hixed in elror on Ewo plots. irith the
treatnents P and BF- Estimated values were used in the
analysis -

cRtrx (aT 901 DRr rrrrER) rottxEs/Ecrrnl

ir**i tableg of neans **rri

BE8 IDDE
- 1.94
B 1.?8

BB 2.02
p 1-83

BF L.A2
P 7.11

lzlean 1.85

*"* Standald elrors of differences of heans *,r

BEE IDDI
0.190

+rr*r Stratuu standard errors and coefficients of variation **rr*

Stratum d. f.

BIOCK.WP 13

GRAIN MEAN DT{I *

PLOT AREA EARVESTED O. OOO1

cv*

0.259 t4.5
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I,INSEED

FI'NGICIDE TIXING

ObJecE: To study the effects of the tihing and nuniber of fungicide sprays
on disease incidence and seed and oi1 yi-elds of linseeal - Detafi.eld.

Spouaora: J.F.S. Harold, B.D.L. Fitt.

D.aLg!: 3 randomised blocks of 3 plots {duplicated) -

llbol€ DLot allE DaloEa: 3.0 x 15.0.

TreatDuta :

?ITIIGCIDE Timing and number of fungicide sprays;

None
Iprodione mid-f lowering
Iprodione mj.d-flowering, repeated at late flowering, and

benomyl at capsule fornation

E

lfOEE: In treatment F, j.plodione at late floveri.ng was onitted.

ErDerlDatal all.ry:
12-Now-93 : B : FYM at 25 t.
02-Dec-93 : B: Ploughed.
20-Apr-94 : B i Spring-tioe cultivated.

: B : Rotary trarrowed, Antares, dressed Prelude 20LF, drilled
at 700 seeds per m2.

21-Apr-94 : B: Ro11ed.
10-May-94 : B:34.51 Nat 220 kg,
l2-l4ay-9 4 : B : Ri.pcord at 250 m1 in 200 1-
13-Jun-94 : B : Dow Shiefd at 0.5 1 in 200 1.
12-Ju1-94 : I : EUIiOCIDE E, F: Rovral Flo at 2.0 1in 200 1.
05-Aug-94 : I : ESIOCIDE F: Benlate at 1.1 kg with Vassgro Spreader at

110 'll in 220 1.
13-Sep-94 : B: Combine halvested.

Previous crops: S. beans 1992, Ii.nseed 1993.

Xcl|rE: Diseases were assessed at intervals throughout the season. Pungal
spores were Eonitored contiDuously.
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6RNX (lt 9Ot DRv larrlEn) loxrrBlt/aEcrtal

r**i* ,I,ab1€s of means ***rr

ESIOCIDE
_ 0.?L
E 0.79
F 0.86

!{ean 0.79

*r. standard errors of diffelelrceE of neans ir'

FUIIOCIDI
0.Lo2

**a** scraturn standard errors and coefficients of variation *aar*

stratum d. f. s. e. cvt

BLOCK-WP 13 0 .\11 22.4

GRAINMEAN D t 86.0

PI,OT AREA HARVESTED O. OO2?5
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LINSBED

WBED COIIPETITION IN I,INSEED

Obj€ct: To lnvestigate the effects of two weed species on each other and on
the gloi,rth and yield of linseed - ceescroft.

SDoDaora: R.C. Van Acker, P.J-W. Lutman-

D.sLg!: 2 randomis€d blocks of (5 x 5) + 5 plots-

Hbole Dlot dlDD.loD.: 3.0 x 10,0.

lDraatDEta: All cohbinations of :-

1. BTR"EY

BO

B1
B2
B3
B4

2. CHXIIEBD

"r,Ea2
EC1

Nurnber of barLey plants established per tn2:

0

l5
22
59
154

Nu$ber of chickireed plant.s established per rf:

c00
c1 '73

c2 151
c3 345
c4 546

plus 5 extra treatments

3. EXrAl' Number of barley o! chick eed plants established
per m':

Barley Chickweed

80
23'7

43;
'7 L2

IIOIE: Target 'weed, densities, plants per m2, were as foLloss:
BART.BI B0 0, Bt 25, 82 50, 83 100, 94 300.
cEcxStEBD C0 0, C1 700, C2 200, C3 400. C4 800.
BXTRI - 0, EB1 200, EB2 400, EC1 600, EC2 1200.

ErD6rlDDtal diary:
03-Dec-93 : B : Ploughed-
25-Apr-94 : B: Rotary harrowed-

: T : BTRLEY 81, 82, 83, 84, EtrRr EB1, EB2: Alexis, dressed
Panoctine P1us, broadcast by lnachine.
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lrrx.rlDltal dlary:
25-Apr-94 : T : cEtrrBED cl, c2, c3, c4, Exlnl EC1, EC2: chickweed seeds

broadcast t,!. hand.
: B : Rotary halrowed, AntareE, dressed Prelude 20LF, drilled

at ?OO seedE per nP.
12-Iray-94 : B : Ripcold at 250 mI in 200 1.
18-May-94 : B : 34.5* N at 220 kg.
13-.luu-94 : B : Dow shield at 0.5 I in 200 l.
06-sep-94 : B: Hand harvested-

Previous crops: W. lrheat 1992, w. rrheat 1993.

IP!E: Leaf area indices of the barley, chickweed and linseed rrere heasured
ou two occasions durj.ng the grouing season- Percentage ground cover
was assessed by visual and Photographic methods on tr,o occasions
early in lhe gro!,Iing season. Weed geed yield, as well as crop
components of yield, rrere measured before harvest.

GRlIll (AT 9Ot DRT I. T!ER) IOlIf,ES/EECllnl

r*i** Tables of neaus ***ai

BIRIEI B0 81 82 B3 94 Mean
CE E@

c0 0.84 0.16 0.76 0.50 0.32 0.66
c1 0.90 0.71 0.73 0.54 0.31 0.64
c2 0.80 0.61 0.60 0.61 0.32 0.59
c3 0.15 0.67 0.62 0.53 0.36 0.59
c4 0.75 0.51 0,6L 0.35 0.26 0.52

Mean 0.81 0.68 0.55 0.53 0.31 0.50

EXTRA
- 0.96

EB1 0.49
eB2 0.34
EB3 0.1'7
EB4 0.82

Mean 0.68

CRAND MEAN 0.61

r+* standald errors of differences of means rir

BT.RLRT CEXIfEED BTXI,ET
CHXI|EED

0.055 0.055 0.!24
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GRIIN (AT 90* DRY }'ATTER) TONIIES/HECTIIE

.r**r StraEurn standard errots and coefficients of variation r*rrr

stratum d.f- s.e. cv*

BLOCK.WP 29 0 -r24 20.2

GRAIN MEAN DMI *

PLOT AREA HARVESTED O. OOOlO

150
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I,IITSEEI'

NBED TYPBS IN LIITSBED

Objact: To study the effects of three contrastiug lgeed species on the
growth and yield of I'inseed - Geescroft.

st)olrao!: P.J.tf . Lutman.

D.rlgB: 3 randotrised blocks of (3 x 5) + 2 plots.

frol. Dlot AIDE loE | 3 .0 x 10.0 .

!tsaatlDEta: A11 combinatsions of :-

1. I'DECIEA

Fll
c1.I

2- nATE

0
1
2
3

4

Cultivated oats (Avela sativa cv. Dula)
Fat hen ( chenopodim album')
Chickr\,eed (stel]aria media)

Number of plants established per m2:

co FH CW

000
955'7

25 31 87
91 24 232

150 55 26L

plus trro extra Plots

3, EXTRI Nuniber of wild oats (Avena fatua) pl'ants established
per m2:

w1 15
w2 54

NoTEg: (1) TargeE 'weed' densities, seeds per m2:

RMB CO O O, CO 1 20, CO 2 60, CO 3 180, CO 4 360

FH O O, FH 1 100, FH 2 400, F*t 3 800, FH 4 1500
cw o o, cw 1 100, cw 2 200, cw 3 400, cw 4 800

EXTRA W1 60. W2 L80
(2) Cultivated oats were dressed with Rappor PIus.

Eg)arlD.Dtal alary:
03-Dec-93 : B : PLoughed.
26-Apr-94 ; B: Rotary harroweal.

: t ; sPEcIEs FE, cw: seed bloadcast by hand.
: T : SPBCIE9 Co. Ef,tRl !i1, w2: Seed bloadcast by machine.
: B : Rotary harlowed, Antares, dressed Prelude 20LF. drj.1led

aE 7OO seeds Per m2-
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E-fr.rlDlt.l dlE!,:
l2-l,Ay-94 : B : Ripcord at 250 Itrl in 200 1.
18-!tay-94 : B : 34.5$ Nat 220 kg.
13-Juo-94 : B : Dou Shield at 0-5 I in 200 1.
1?-Jun-94 : r : aPECllt CO 0, CO 1, co 2, CO 3, CO 4, FE 0, lxrnr Wl,

ll2: Ally at 30 q in 220 1-
02-Sep-94 : B: Hand harvested.

Previous clops: W. wheat 1992, s. wheat 1993-

XOla: (1) l{eed densities were beasured in May- crotlth of crop and ,weeds,
lrere measuled in June and July-

(2) Because of a severe thisCle infestation the yietds of t$o plots
were lost, those vrith the treatment cohbination:

gPEClEg CO, R tE 0 and EIAA.I W1.
Estj,maEed values were used in the analysis.

oalrr (Al 9ot Dx) lortt8s/EBcIrxa

r**r* Tables of means **irr

RATE
SPECIES

4 Mean

co 0.98 0-71 0.58 0.32 0.20 0.55
FH 0.80 1.07 0-84 0.88 0-69 0.86
cw 0.99 0.92 0.80 0.74 0.?9 0.85

Mean 0.93 0.90 O.'74 0.65 0-56 0.'16

E:IRI
w1 0.?0
v12 0 .51

l{ean 0.58

GRAND I.{EAN 0.74

*** standard errors of differe[ces of means **r

SPECIES B.III SPECIBS
RATE

& EITRA
0.0 56 0.0?3 0.120

***** Straturn standard errors and coefficients of variaElon *irr*

Stratum

BLOCK.WP

I.{EAN DMI *

d.f.

30

PLOT AREA HARVESTED O. OOOlO

762

0-154 20.9
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POTATOES

EFFECTS OF SILVBR SCI'RF AND BI,ACX DOT

ObJ.ct: To investigate the effect of planting seed with and without silver
scurf into soil with or without black dot inoculum on disease io the
subsequent crop at two harvest daEes and after storage - Long Hoos
vIlvII 5.

SgoE.oa: P. J. Read.

D.rtg!: 3 landomised btocks of 2 x 2 x 2 x 2 p1ots.

Ihol. Dl,ot allD.arLoEs: 1.5 x 5.7.

Sraatent.: AlL colibi.nations of : -

1. VTRIB?Y

ES Est ima
KE King Edvard

2. sflr SCR! Infection wiEh silve! scurf (Ile.l,rnjn tiospori u& so-lanj):

S- None
SD Infected

3. BIJX DOA Infection ,rith black dot (Co.l -letotrich um caccodes) |

B- None
BD Infected

4. EARVBST Time of harvestlng:

HS Mid-Septenlcei
HO Mid-OcEober

NC/IBS: (1) SIIJ SCnF S-: I\rbers treated vrith ilnazalj.l to guarantee no
infection.

(2) SIL SCPJ SD: Tubers natutally i.nfected with fi. so_la.ri.
(3) BLX DOt BD: Vermiculite, infected !,rith C. coccodes, scattered on

tubers at planting.

ErD.rtDDt.l Al.ry:
0?-Sep-93 : B : PK as (0:18:35) at 1390 kg.
29-Nov-93 : B : Ploughed.
08-Apr-94 : B: NPK as 172:2Ot20) at 1?50 kg.
25-Apr-94 : B : Heavy spring-tine culti.vated Euice, rotary halrowed,

ridged, potatoes hand planted. Ridges spLit back,
15-May-94 : B : Rotary ridged-
23-ylay-94 : B : Farnon PDQ at 2.0 l urj.th Rotalin at 5.0 1 in 200 L.
23-Jun-94 : B : Dithane 945 at 1.? kg with Intracrop BLA at 0.2 1in

200 1.
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E.rr.DDt.l alrrtr:
0?-Jul-94 : B : Dithane 945 at 1.7 kg with piritnicarb 50 fE at 0.28 kg

and Intracrop B(A at 0.2 1 in 200 1-
25-Jul-94 : B : Ashlade Mancozeb FL at 2.5 I rrith Intracrop BLA at 0.2 I

in 200 1.
15-Aug-94 : B : Ashlade l,laucozeb PL at 2.5 I lrith Intracrop BLA at

0.2 1 in 200 1.
30-Aug-94 : B : Ashlade Mancozeb FL at 2.5 l nith htracrop BLA at

0-2 1 in 200 1.
24-Sep-94 : B: lIaulh mectEnically de€troyed.
21-Sep-94 : I : EIRVEST gs: Potatoes lifted.
25-Oct-94 : ! : EIRVES' HO: Potatoes lifted.

Previous crops: Lupins 1992, mustard and s. rape 1993-

llOTE: After harwest sarq)Les $ere assessed for silver scurf and black dot,
further assessments rrere hade after various storage regirres.

rlotl! EBIRS IololBn /EEC?tnA

*+rir Tables of means **++i

stl, acR!
VARIETT

ES

KE

Mean

DLX DCI'!

VARIETT
ES

KE

Mean

BI,X DOI
ntL scRr

s-
SD

Mean

lllRvEg1|
VARIEAY

KE

Mean

25-4
56.5

41. 0

B.

24 -2
55 .3

40 -2

B_

40 .8
39 .7

40.2

HS

23 -3
51-3

37 .3

SD

51.5

1'7 .2

BD

24.7
51 .8

3't.9

BD

41.1
34.'t

3',7.9

HO

24.9
56.8

40-9

Mean

24.7
54.0

39 .1

lrean

24.7
54.0

39.1

Mean

41 .0

39.1

l,lean

24 .L
54.0

39.1
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94tA/9t1

TOT}! II'BERI' TONNES /SECIrRB

***** Tables of heans *rrr*

EIRvlAT
srt acR.P

s-
SD

ltean
Elavlgl
ELT D(/!

8-
BD

Mean

grtr gcRP

VARIEIf BLX DOT
ES
KE

att, acnP
vrRratt ElniyEgt

ES

KE

Btfi DOfI.

VIRIEII BINVBST
ES
I(E

BIfi D(}I
stl scR! ELRvEgT

s-
SD

V}XIBTT gIL SCRP
ES S-

SD
KE S-

SD

HS

39 .0
35 .6

37.3
HS

37 .9
36.6

s-
B-

24.9
56.6

s-
HS

24 .7
53.9

B-
HS

22.5
53.4

B-
HS

37.9
37.9

BIIi DOI
EISYEST

HO

42.9
3 8.8

40 .9
HO

42.5

40-9

BD

56.4

HO

26.5
59 .2

HO

25 .9
59 -2

HO

43 .6
41.4

B_
HS

22 -3

53 .5
53.2

Xean

41.0

39.1
Uean

40 .2
37.9

39 .1

SD
B-

23.5
55.9

SD
HS

4A -6

BD
HS

24.7
49 .2

BD
HS

40.1
33.2

HO

2'l -5
24-3
59 -7
5A.5

BD
22 .3
41 -2

HO

54 -4

HO

24 -0
54.4

HO

42.2
36.2

BD

22 -3
54.2
44 -r

HO

25 -8
22 .2
58 .5
50 -2
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9LlRtEll

aomrJ asBERs tomtBg /BEcTlnE

**r standard errors of differences of means r**

VARIETT SIL SCRP BLX DOT
0.90

EAAVAST
0.90

VARIETT
SA,RVEST

7 -24

VIRIBTT
SII, SCRP

EARVBST
1 .80

0.90

I .28

1 .80

0-90

VARIBTT
SIL ACR.P

\.24

SII, SCRP

EIRVBST

7 .28

VARIBfT SIL SCRF

H.r.RVEST SIL SCRE

8I,X DoT
L .28

BI,X DOT

BTX DOT

L.28

VIXIETY

BIfi DOA

1 .80

V}RIETT

BI,X DOT
HARVEST

2 .55

VARIETY SIfr SCRP

BI,K DOT BLK DOT SIl, SCRF

IIARVEST TIARVEST

1 .80

**rar stratum standard errors and coefficients of variation iiti*

stratum

BLOCK. WP

d.f.

30 1-\2

cvt

8.0

PLOT AREA HARVESTED O. OOO85
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94lw I SBI L

SUGAR BEElr

SI'LPHI'R, NIIROGEN A![D SUGAR BEET

ObJect: To assess the effects of nitrogeo and sulphur fertilizers on the
growth, yield and quality of sugar beet glown in a sulphu! deficien!
soil - Woburn, Butt Close II-

gt oEsora: C. Be1l, J. Jones -

Daal,gta: 3 randomised blocks of 3 x 3 pIots.

IdloL. Dlot alLrDsl,oDs: 2.5 x 24.0 .

?reate.at8: All conbinations of :-

1, XIIRocEIt Nitroge[ fertilizer (kg N) as 34-5t N, 30 kg N to
seedbed, remainde! at 4 to 6 leaf stage:

2. SITLPEITR Sulphur fertilizer (kg s) as gypsum at 4 to 6 leaf
stage:

N1
N2
N3

s0
s1
s2

75
t2o
180

0

25
50

Erperr.&aotal, tltary :
03-Apr-94 : B : scythe at 3.0 1in 200 1.
15-Apr-94 : B : PK as (0:18:36) at 600 kg.
22-Apr-94 : B : Rotary harrowed, sa:on dressed Thiram. drilled at 9.3

seeds per m2.

25-Apr-94 : B : 34-5t N at 87 kg.
09-May-94 : B ; coltix aE 1.7 kg with Adder at 1.7 1 in 200 1.
24-blay-94 : T : IIIfROGEU N1, N2, N3: 34-53 N applied.
2'7 -$ay-94 : I : SITLPSITR S1, 52: Cypsum applied.
12-Jun-94 : B : coltix at 1.? kg with Adder at 1.7 I in 200 1.
08-Ju1-94 : B: Inter-row cultivateal-
21-Dec-94 : B: Hand lifted.

Previous crops: s- barley 1992, w- wheat 1993-

NOIE: Plants were s.rmpled sequentially thloughout the qro!,ring period and
were analysed for shoot and root dry natter, nitrogen and sulphur
content. The roots were aLso analysed for sugar, potassium, sodiurn.
amino-N and gl,ycine betaine. Root osmotic pressure was measured.

r61
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9ltwtsBtL

ROC}TS IIISEED TONNAS /EACTANE

r**** T,ables of means a****

SUt PHITR S0 31 32 Mean
NITROCEIT

N1 26.3 2A.0 25.2 26.5
N2 29 .2 29 .2 26.6 2A .3
N3 25.6 34.2 23.4 2'7 -7

Mean 2'7.0 30.4 25.1 2'l .5

*rr Standard errors of differences of lneans **r

NITROGEX SI'IjPSI'R ITITROGEf,
SU,.PEUN

t .8? 7 -A7 3 .24

***** Stratum standard eEors and coefficients of variation ****r

Stratum

BLOCK.WP 3 .9'7 14 .4

d.f.

15

PLOT AREA HARVESTED O. OOlOO
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9llRl, lL

XIXED 1

SOWING DATE AND INSECIIICIDE

obj.ct: To compale the consequences for w. lrheat and vr. batley of sowi.ng at
different times in the autunn and treating or not \,rith i.nsecticide -
osie! -

Spolaor: R.T. Plumb.

D€ar.grD: 4 randomised blocks of 3 x 2 x 2 p1ots.

nho1. Dl,ot dLDn.lonr: 3 .0 x 21 .0.

Tr6aBrDlrt8: A11 conlcinatlons of :-

1. CROP

2. set DITB Date of sowing:

w. lrheat
w. barley

Pirst half of septetnber
Second hal.f of Septembe!
Filst half of october

None
Cypermethrin

ww

llB

;

M

L

3. INSCICDE Insecticide applied in early Novelnbel:

BrIrlr.DDt.1 dlartr:
30-.rul-93 : B : Deep tine cultivated with vlblating tines 60 cm apart,

45 cn deep.
13-Auq-93 : B : Ploughed.
17-Aug-93 r B: Rolled.
06-Sep-93 : B : Scythe at 2.0 l with Vassgro Spreade! al 200 mI in

200 1.
17-sep-93 : I : gow DllE E: W. rrheat, Melcia, dlessed cerevax, dli.lled

at 350 seeds per n2. w- barley. Puffin, dressed
Cerevax Extra, drilled at 350 seeds per n?.

04-Oct-93 : E : Sq{ DIEG U: W. rrheat and w- barLey drilled as above.
O?-Oct-93 : E : SOW DA?B E, M: Optinol at 15.0 kg. hand.
15-oct-93 : I : so* DIIB L: w. wheat and w- balley drilled as above.
12-Nov-93 , I : IITSCECDE C: Ripcord aE 250 ml in 220 l.
09-tar-94 : B : 34.5t Nat 118 kg.
19-Apr-94 : B : 34.5t N at 345 kg.

: B : Briotril PIus 19/19 at 2-0 L i.rith Hytane 500 sC at 2-0 1
in 200 1-

06-Uay-94 : B : Radar ats 0.5 I rdilh Staodon Tridenorph 750 ats 0.5 I in
200 1.

31-May-94 | B : Mistla1 at 0.5 l with Radar at 0.5 l in 200 1.
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911?lut7

Brp€rlDEt.l til.ry:
26-JuI-94 : A : CROP l.IB: Combine harvested.
02-Aug-94 : T : CROP WW: Com6ine harvested.

Previous cr:ops: W. barley 1992, set-aside 1993,

NOIE: &nergence counts we!.e made in autumn. Lewel of virus infection was
estimated visualiy and by ELISA in uinter, spr:ing and surnher.

CRAI}I TONNES/IIECTARE

r**** Tables of heans **rrr

SOlf DATE E l.{ L Mean
CROP

ww 8.80 8.59 8.10 8.s0
wB 9.32 8.91 8.56 8.93

Mean 9.05 8-75 8.3i 8.72

INSCTCDE - C uean
cnoP

ww 8.51 8.49 8.50
wB a .92 8.94 8 .9 3

Irean A .17 8.'12 A.72

INSCICDE - c ltean
SOI DATE

E 9.7'7 8.9 6 9-06
l.{ 8.?8 a.'72 8.?5
L 8.19 A.4.7 8.33

Mean 8-71 A.72 g.'12

SO{ DATE E M L
CROP IIISCTCDE - C - C _ C

ltlt 8.8? 8.14 8.59 8.59 8.06 8.14
wB 9.4.7 9.18 A-9.7 8.8{ a.32 8.80

r** Standard ellors of differences of means r**

CROP SOI DIIE INSCTCDB CROP

SOtf DATE
0 .150 0. 196 0 .160 O -2.1.7

CROP SOVI DASE CROP
ITSCTCDE IXSCTCDB SOII DAIE

IlasctfcDE
0.226 0 -2't'7 0.392

7'7 0
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9lte,lrlL

ORTIIT TOf,NES /f,ECTARE

i*r** stratutl standald errors and coefficients of variation rir*i

Stratum d. f. s. e. cvt

BLOCK.WP 33 0.554 6.4

GRAIN MEAN DM8 85.0

PLOT AREA HARVESTED O. OO23 O
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UETEOROI,oGICAL RECORDS 199{ - ROTIINISTBD

(Departur.e flom 3o-year means in brackets)

YEARr 1674 (+212)

Total
sunshine:

hou!s

7r (+19)
65 ( +0)

139 (+32)
776 (+38 )

155 ( -31)
264 (+73)
253 1+64 )

191 (+18)
Lt4 l-21)
r25 (+221
42 l-24t
'73 (+211

Ground
frosts

t2t

20

16
72

5
2
0
0

1
L2

4
19

11.3

Air(L)

4-s ( +1.8 )

3.0 (-0.2)
7.5 l+2.3t
7.9 (+0.3 )

10.5 (-0.3)
14.7 (+0.8 )

74.7 G2.91
16-4 ( +0.6 )

r.3.1 ( -0.5 )
10.1 ( -0.3 )

9.8 (+3.8)
6.1 (+2.0 )

10 -2 (+1.1)

Total
rainfall:nm

12.7cm (5 in)
gauge

103 (+38 )

54 ( +5)
ss ( -2)
65 (+12)
59 (+16)
18 (-39)
23 t-24)
54 1 +0)
55 (+10)
88 (+23)
4t l-24t
91 (+21)

726 (+3Al

Mean letnperature: oC

Del.
point

1.5
4.5
4.3
'7 -4

10.4
L4.2
72 -2
t0.2
8-4
4.7
4 .'l

In ground
under grass

30cm 100crD

6.3
5.8
6.3
7.4

10.0
11.9
1{.5
15. 6
t 4.3
72 .6
11.3
9.8

10.5

Wind )qu
per

hour
(4)

t0.8
7.9

t7 .4
7.3
7.9
5.3
5.8
7.7
6.8
?.0

10.8

8.5

UONIH

JAN
FEB
}.{AR

APR
I,!AY
Jl,NE
JULY
AUG
SEPT
ocT
NOV

DEC

MONTH

JAN
FEB
MAR
APR
MAY
JI'NE
JULY
AUC

SEPT
ocT
NOV
DEC

YEARi

4.8
4-1
6.7
8.0

11 .8
14.3
1?.5
75 -7
14. r.

11."
10 .8
7.9

10 -7

Ra in
days

(3)

l4
19
76
15

9

10
t2
!4
15
!2
15

173

Drainage
through

50 - 8crD
(20 in)
soil:Im

89
4L
L4
35
24

0

0
10

56
31
7t

396

3o-year means are for Ehe period 1961-90
(1)Mean of maximurn and minirnum
(2)Number of nights grass tnin. was below O.O C
( 3 )Number of days lainfa1l was O-2 tlun or mole
(4)At 2 metles above ground leve1
rMean or toEal

l't 2
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RBCORDS 19 94 - WOBI'RN

(Departure from 3o-year means in bracketss)

uean tenE)erature: oC

In gr.ound
under grass

De!,r 30 100
Air(1) point cm cm

cround mln Raio per
frosts 12.? cm days hour

l2l (sj.n) gauge (3) (4)

(+19 ) 19 L2.5
(+16) 13 6.8
( -9) 19 15.0
( +4) 15 10.4
(+12) 15 6.7
(-23\ 9 8.8
(-40) 5 s.9
(..11) 16 't.L
l+2ll 15 7.5
(+10 ) 14 7.2
t-221 11 't.4
( +0) 15 L2.2

(-221 167 9.0

Total
rainfall:

wind
lsn

Total
sunshine:

hoursMONTH

JAN
PEB

MAR
APR
I.IAY

JUNE
JULY

SEPT

't9
55

133
150
148
242

142
108
105

39
50

(+30) 5.3 (+1-9) 3.3 5.0 5.5 20 '72

( +5) 3.3 (-0.2) 1.5 3.9 6.0 2l s5
l+3ol '7 -'7 (+2 -21 4 .2 1 .L 6.5 14 43
(+30) 8.2 (+0.5) 4.2 8-3 7.5 t2 54
(-31) 10-6 (-o-4) ?.1 t2.5 10.2 6 66
(+59) 14.6 (+0.5) 10.2 L5.'l \2-4 0 32
(+54) 18.5 (+2.5) 13.5 19.1 15.1 0 9
(r12) 15.5 (+0.8) 11.1 18.0 15-1 0 41
l-27) L2.A (-o.A) 9.8 14.4 14.? 0 72
( +4) 9.8 (-0.'ll 7.7 r7-4 L2.9 11 65
l-221 9.5 (+3.3) 8.4 10-5 11.6 5 35
(+1?) 5-1 (+1.8) 4.4 6.9 9.? 15 59

ocT
NOV

DEC

YEARr 15s5(+162) 10.3 (+0-9) ?.1 11.1 1.0.8 104 6L0

7'7 3
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