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77 /R/Flt/1 efi 77 /R/Blt/2

LEYIAMELE

object: To study the effects of thr€e-year leys on the fertility of tbe soil as
neasured by i sequence of thr€e arable test crops. FrcD 1968, continuor:s
rheat }tss 8?om on s@e blocks alter the three test crops to study the
build-up and decline of take-all (Gaetmannwyces SmEinis) after the diflerent
cropping sequenc€s. Fru 1977 new crop sequences ar€ being introduced on these
blocks - Hlghfield and Fosters.

Sponsors: A.E. Johnston, D.B. Slope.

ftre 29th year, old erass, ].eys, suear beet, rheat, oats, barley.

For Fevicrls years see rDetai-lsr 196'l & 1973 and 7\-76/R/ml/1&2.

lte experiEent is dupli.cated on:-
HIGHEIE D A slte t{lth Euch or8aric Eatten initially (ploughed out ftrco

perEanent gass) (77nlRN/1 )

mSaEn^S A slte rdth little organlc Eatter lnltially (77 tR/tul/2)

ngfAEoil ltEatuents: Ihe experlrent originauy test€d folr six-csurse
rctatlons, r.lth all phases present each year. In r€cent
years these rctatlqla uere:-

Treatrent crops Test crops
LIEERNE LU, LU, LU, H, P, B

GRASS I.N, LN, lnl, I', P, B
Ana.E E H, S, o, ti, P, B

LU : Iucerne, l,C = clover/graas 1ey, no nitrog€n fertiliser 
'LN = all-grass 1ey yith mrch nltrogen fertlliser, H = 1-year seeds

hay, S = sugar beet, 0 = oats' l{ : *leat, P = potatoes'
B : bari.ey.

Fr<n 1968 th€ .rder of test crops was changed to P, l{' B except for t}ose
pbas€s that had atready started the seqt ence f, P' B'

Fncn 1975 the barley test cr.op rras ctlanged to flbeat.

RESEEDED 0n both flelds tuI the first three years other plots uere
soran x1tll Loa8-ter reseeded grass

oLmAASS 0n Highfleld plots of the o1d turf rrere left lnltiau'y r[I-
plo-Uhed ' for c@parlson r.ith the thr€e-year leys

In 1962 and 1963 s€oe of tbe o1d and r€seeded grass plots $ere divlded
fo En.SE ttent identleal to: -

c Clover/grass ley
N All-gt?ss ley
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77 /R/Fll/1 and 77 /R/Blt/z

Frm 1963 (reseeded) and 1968 (o1d grass ) soee grass plotE were ploughed and
cropped 

',ith the same test crops as above, thereafter these piots fotlo,edthe ARABLE rotation. In 1973 sotrre of theie plots were returned to reseededgrass.

Frnm 1968 only two phases on each field continued in the original six_courserotation (the muserm blocks). The four other phases (the new sequence
blocks ) lrere solrt to rdteat every year at the e;d of the test-crop cycle.In 1977 one phase, fauowed in 1926, sta-rted a neu sequence of treatuent
croppirg, one phase was fallo$ed and the other tr.o renained in ltleat (no
yield,s). {tre neu sequences t{i11 be introduced progressively on these otherphases. The new sequences are:

Test crops
lI, hr, I.I, r
lI, t{, lI, r
H, !I, U, U
lJ, lI, H, lr
1{, W, }I, }'
H, t, t.I, U

R = ryegraas, BE = beans. Other syEbols as above. A11 plcughed at the
end of the treateent crop cycle except GRA,SS,/OG - direct drilled to
!heat.- 

_ 
TreatDent crop cycles start after nine pr€vious cercafs folloxed by

one fallor. In treatnent years yields are taken only fyco barley and
!fieat -

Additional treatnents to ard test crop rdreat in the original rotation: -

SQI'ENCE
LTCERNE (previously LUCERNE)
CI-OGRA (prEviously CLOGRA)
GMSS/G (previouslyGBASS)
A-RAH,E/A (prevlously AMBLE)
ARABLE/R (previously RESEEDm)
GBASS/oG (previously OLmRASS)

Sub plots

FYI.IRESTO

Sub plots

N77

Farml,ard oanrre r€sidues, last applied 19ZO:

None
30 tonnes on each occasion

Nitrogen fertiliser (kg N):

Treateent crops
LU, LU, LU
t c,, tE, t-c,
R, R, R

O, P, BE
B, B, TI

R,R,R

NONE

FYM

0
50

100
150
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77 /R/PJ:li1 and 77 /R/Flt/2

Standard applications:
lfuseun blocks:

Ard Treatoent Crops:
A11-grass ley: !,tanures: (0:14;28) at 540 kg. (25:0:16) at 300 kg

ln spring and after each cut except the last,
Clover-Crass ley: l,lanu-.es: (0:14:28) at 540 kg.
Luc€rne: lranures: (0:14:28) at 810 kg.
sugar beet: lranures: (13:13:2o) at 126o kg, Insectj.cide: Pirjmicarb

at 0.14 kg in 22O 7.
a)d Test Crop: lJheat: l.fanures; (0:20:20) at 380 kg, c@bine drj-tled.

lleedkillers: Dicanba with mecoprop and MCPA ('Banlene Plusr at 4.9 1
in 220 1), Inseclicide: Pirinicarb at 0.14 ke in 280 1.

Reseeded Grass and 01d Grass: lGnures: (0:14:28) at 540 kg.
A11-grass half plots: (25:0:16) at 300 kg jn spring and after each cut

except the last.
Neu sequence blocks:

All crops (except lheat): ldanures: Chalk at 8.7 t, Highfield only.
LuceryE: tlanu'es: (0:14:28) at 720 kg. I'Ieedkiller: 2,4-DB at 2.5kg

in 340 1.
clover-grass 1ey and Ryegrass: l,lanures: (0:14:28) aL 720 l<g, (25:0:16)

at 300 kg. Ueedkille": I,CPB ('Tropotox I at 7.0 1in 340 1).
Oats ard barley: llanures: (20:14:14) at 350 kg, c@bjne driLled.

lleedkillers: Dicamba with necoprop and I,lcPA ('Ban1ene Plust at 4.9 I
in 220 1).

I{heat: l,lanr-s'es: (0:20:20) ai 380 kg. I Nltro-cha* | at 500 k8. l{eedkifl-ers:
Dicanba with necoprop and I'ICPA ('Banlene Plusr at 4.9 1 in 220 1).
Insecticide: Plrinicarb at 0.14 kg in 280 I.

Seed:
ltuseuo blocks:

Al1-grass 1ey: Pecora Ti-nothy at 15 kg, lleadov Fescue 5215 at '19 k8.
t ixtu€ sorm at 34 kg.

Clover-grEss 1ey: Pecora Ti-rcthy at 15 kg, l4eadox Fescue 5215 at 19 k8'
l{hite Clover 5'100 at 3 kg. Uixture sown at 37 kg.

Sugar beet: K1€in E, soHn at 9 k8.
Hheat: CappeUe, sown at 200 k8.

Nex sequence blocks:
Luceme: Verius, sorn at 28 kg.
Clover-8rass Ley: TiEothy s48 at 15 k8, Meadorr Fescue s215 at 19 k8,

Nei, Zealard Huia Clover at 3 kg. Mirture som at 37 kg.
Ryegrass: S24, soren at 22 kg.
oats: Iranod, sor,n at 200 k8.
Barley: Julia, soim at 160 k8.
l{heat: Cappe11e, som at 20O k8.

Cultivations, etc.: -
lfuseun blocks:"--ii1-tsiiii"y and c.Iover-8rass 1ey: Plolghed: 20 Augr.1$76.- $prans:lineciltivatel, harrcHed, Seed sorir: 2'l sept. PK applied: 23 Dec. NK

applied (ail-grass 16y only): 3 tlar, 1977 ' 26 v€v, 1Julv, 5 Aw.
Cut: 24 |by, 30 Jme, 4 Aug' 23 Nov.

Lucern!: Pr a-ppriea: e3'oec, igZO. cut: 29 J.n],e, '1977, 16 Aua, 1 Dec.
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77 /R/Pll/1 artd 77 /R/FN/Z

S', r beet: Plcuehed: 20 Aug, 1976. RotarT harrovred: 'l AW, 't9I7.
NPK applied: 9 Apr. Spring-tine cuLtlvated, chain haraowed, rolled,
seed sown: 12 Apn. Tractor hoed: 27 May, 16 Jme. plants singled:-
2 Juxe. Insecticide applied: 6 JuIy. Lifted by hand: lt Nov.

llheat: Heavy sprinS-tine cul.ti\rated trrlce: 23 Nov, j926. Soin: 24 Nov.
Test N applied: 28 AW, 1977. tleedklllers applled: 2 May. Insecticide
applied: 15 July. Cc@bj.re han ested: 9 Sept.

Reseeded orass and 01d orass: PK applied: 23 DF,c, 1976. NK applied (to
N sub plois only): 3l{ar, 1977,26 \tay, 1Ju1y, 5 Aug. Cut:
24 uay, 3o Jme, 4 Aug, 23 Nov.

Ner sequence blocks:
FalLou: Plolghed: 22 &pt, 1976. Deep-tine cultivated: 26 Nov. Rotary

cultivated: 3 W, 1977 , 21 Jme, 14 July. Ploughed: 10 Oct.
Lucerne: Chalk applied: 17 Sept, 1975. Deep-tine cultiyated: 26 Nov.

Rota4r harolEd: e Har, 1977. Rotary cultivated, (Highfield only):
5 Apr. Spring-tine cultiv"ated: 7 Apr. PK applied: 19 !ray. Pouer
harolred, seed sorm: 1 June. lleedklller applied: 4 Aug. Topped:
13 Au8, 1 Dec.

Clover-B?ass ley and ryegrass: Chak applied: 17 Sept, 1976, Deep-tine
cultiyated: 26 Nov, Rotary haffoued: I t4ar, 1977. Rotaqr cultivated,
(Highfield only): 5 Apr. Spring-tlne cultiv-ated: 7 Apr. NK (ryegrass
only) and PK applied: 19 May. Spring-tine cultiyated, seed sorn:l:
20 Hay. NK applied (clover-grass only): 8 Ju1y. tieedkilter applied:
27 Ju1y. Topped: 13 Aug, 1 Dec.

oats: Chall appued: 17 S€pt, 1976. Deep-tine cultivated: 26 Nov.
Rotary harroHed: 8l1ar, 1977. Rotary cul.tivated, (Highfield only):
5 Apr, Sprtng-tine cultiyated: 7 Apr. Sorm: 8 Apr. Ueedkillers
applied: 30 ay. Ccobine harvested: 6 Sept.

Bar1ey: Chalk applied: 17 Sept, 1976. Deep-tine cultiv"ated: 26 Nov.
Rotary haror.ed: 8 Mar, 1977. RotarXr cultivated, (Highfield only):
5 Apr. Sprina-tj.ne cultlyated: 7 Apr. Sorrx: 8 Apr. Heedk.llers
applied: 30 f{ay. Ccmbire harvested: 26 Aug.

liheat: Ploughed: 22 sF-pL, '1976. Deep-tine cuLtlvated: 2J Nov. Sonn:
24 Nov. rNitrc-Chalk' applled: 15 Apt, 1977. l{eedkillers appl.ied:
2 I'lay. Insecticide applied: 15 July. C@bi.rle haryested: 11 Sept.

NofES: ('l) Soils f!@ the new sequence blocks uere bioassayed for caerDann@lrces
in Uarch befor€ sorlng.

(2) Barley uas sanpled in July to ass€ss take-a11.
(3) Test rtreat in the nuseu! bl.ocks ms saEpfed in July to assess take-

all and Phialophora.
(4) The yields of oats rere not recorded.

rtg
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77 /R/flN/1 NrD 77 /R/RN/z

MIISET'U E.OCKS

DRY mTIER: mNNES,/HECTAnE

rttrt TAII.ES OF ]EII{S tfirr

CLOVER-CRASS LEY

Iuru 0F 4 C'tlTS

tctx [t{,

ALL GRASS I.gT

tutal or' 4 c.tns

t,E,[x Dlfi

LITERNE

IUTAL G 3 CUTS

I,E,AN DI,,

g,GAN BEE1

R00rs (HAsuED)

g,CA.R PENCEI{TAGE

IOIAL g'GAX

TOPS

OLD GRASS

TOTAL G' 4 C'TIS

29TH H TL EAR
B.OCKS 1 & 4
H.OCK 2

IGAN DI.fi

HIGHEIH,D

5.81

21 .2

FOSTENS

6.55

19.0

10 .91

22.4

11 .31

20.5

38.2

17 .4

6.66

37 .4

N

9.85
10.66

't2.16

22.O

11 .62

19.8

39.3

17 .2

6.77

\5.5

HIGI]FIELD

\.52
q.34

26.O
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77 /R/NN/'I NID TI N/KN/2

RESEEDED GRASS

TOIAL OF 4 CUTS

HIGHFIELD FOSTERS

BLOCKSCNBrcCKSCN
29Tll E],.rTL

29rH EXTTL
YEAX 2&3 7.69 11.00 2&4 6.88 11.07

(sffiDED 1949
RESmED 1973)

IGAN D!fi 22 .7 22.5 22,8 22.4

NEI SEII'BICE BLOCKS

DnY MATrEnr TONNES/HECIARE

rlrrl TIILES CF IGANS rrflr

BATLEY

HIG TITLD FOSIEN,S

5.52 5.22

I.EAN Drl, 76 ,6 78.2
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77 /R/F}I/1 HIGHEIELD

HINTM WHEAT AID TESI CROP

GRAIN MNNES/HECTAFE

. ri TAEES 0E tGlI{S rrrrr

N77
FIIIRESTO

NONE

FYU

I.GAII

RO(ATION
FII{RES7O

NONE

FIu

I,E.AN

ROTArIO
N77

0
50

100
150

IEAX

F'T}NES?O
NONE

FIH

0

4.31
4.28

tt,4

LI'CERI{E

5.97
5.72

5.84

LWERI{E

4.70
5.67
6.47
6.5q

5.84

notArl0t
N7?

0
50

100
150

0
50

100
150

50

5.55
5.29

5.42

CItrRA

5.08
5. 18

5.13

CLGRA

q.53
5.66
\.92
5.40

5.13

LUCENNE

4.83
6.01
5.50
5.54
4.58
5.32
6.41t
6.54

100

5.60
5.96

5.78

cMss

5.33
5.2\

5.?8

GRASS

4.31
5.32
5.51
EOO

5.28

150

6. 13
5.88

6.00

AMBI,E

5.21
5.26

5.24

AXAE.E

3.6?
5.O2
6.22
6.08

5.?4

GNASS

4.42

5.38
5.96
4.20
5.09
5.65
6.03

}GAN

5.40

5.37

UEAN

5.40
5.35

5.37

UEAN

\.a
5.\2
5.78
6.00

5.37

ANABLE

a a.t

4.93
6.09
6.46
3.87
5.11
6.35
5.69

CLMRA

4.60
5.69
4.44

4.47
5.64
c20
5.24

GRAIN IfAN Uf 76.9
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77 N/HTI/1 TIIGHETELD

l,rIlUER rfiEAT 2ND TESI CROP

SIRAI, IINNES/I.IECTANE

fit IAXLES 0f' !G/II{S *rrr

N77 0
FyunEST0

NOr{E 2.85
t"rH 2.87

!&AN 2.86

N77
0 3.28

50 \.20
100 5.58
150 5.52

IEAN 4.64

ROIATION LUCERIi'E CLMRA
EYMRESTO

lroNE \.57
Fru 4.72

rcAll 4.64

ROTArION LUCERI{E CLOGRA

100 150

4.49 4.95
4.63 4.87

4.56 4.91

CRASS ANABTE

1t.02 3.90
3.7o 3.86

3.86 3.88

GRISS ARAEI,E

2.\5 2,42
3.88 3.r74.21 4.54
4.89 4.99

3.86 3.88

50

4. r8
3.70

3.94

3.99
3.79

?no

3.30
1r.10

3.92
\.23

3.89

MEAN

\.12
4.02

4.07

HEAN

tt.'tz
4.02

4.07

HEAN

2.86
3.94
4.56
4.91

4.07

Fyt'rREs?0
NONE

FYU

STRAII IGAN W 87.9

g]B PI.OI ANEA HAXVESTED 0.00659

ROTATION LUCEN E CL@RA GRASS ARABLE
N77

0
50

100
150

0
50

100
150

3.42
4 .28
5.54
5.O2
a1)
4.12
5.62
6.03

3.25
4.31
4.1r
\.28

3.89
3.72
4. 18

2.45
\.ttz
4. 18
5.O2
2.45
i-?4
\.25
\.77

2.28
3.70
4. 14
qho
2.56
3.44
\.95
4.49

t3
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77IRAN/2 FOSIERS

HHEAT 2ND TEST CROP

ORAIN IONNES/HECTASE

rrlr. TAILES 0F l€Al{S rrfir

N77 0
FYURESTO

NOIIE 4.02
FYH 4.30

150

6.36
5.45

6 .41IGAN

NOTAIIOII
FWRESTO

Not\E
FIM

I,G.AN

ROIArION
N77

0
50

100
150

I€AN

4. 16

LrcERNE

5.69
6.05

5.87

LUcENNE

!E?
6.04
6.35
6.58

5.87

NOIAIION
N77

0
50

100
150

0
50

100
150

80.3

50

5.08
5.3'l

5.20

CIffRA

5 .67

5.59

CLOGNA

4.73
5.30
5.92
6.41

5.59

LUCERI{E

4'30
5.87
5.88
6.66
4 '70
6.20
6.82
6.49

100

6.02
6.22

6,12

GRASS

4.98
5.23

5.10

GRASS

3.94
4.75
5.81
5.91

5. 10

CLOGRA

4.45
5.56
5.48
6.55
5.01
5.0q
6.y
6.27

AMBLE

5.31
E2?

5.32

ANAEI.E

3.\5
4.71
5.40
6.73

5.32

CRASS

3.67
4.45
6 .01

\.21
5.05
5.60
6 .06

HEAN

5.37
5.57

5,\7

HEAII

5.37
5.57

5,\7

UEAI{

4.16
5.20
6.12
5 .41

5,\7

I-RABI,E

3.60
4.46
6.71
6.47
?)o
\.95
6. l0
6.99

FWRESTO
NONE

GSAIN MEAX DM,

5ll
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77IR/XN/2 rDvJEnS

THEAT AD 1BST CROP

STNAU rcilIES/HECMIE

}}rrr TAEJS CF tGlu{S rrrr.

I77 0 50 100 150 lGlN
EnnEsT0

lroNE 2.12 3.53 \.26 4.88 3.TOFru 2.37 3.n 4.74 s.Zt 4.011

FN 2.25 3.65 4.50 5.08 3.87

ROIATION LIEEME CLMRA GRASS ANABI.E t{EE[
EtUmS70

[o[rE 4.08 3.58 3.39 3.64 3.70rfi 4.39 4.03 3.81 3.92 4.04

r,EAll \.23 3.86 3.60 3.78 3.gt

ROTATION LI'CERIIE CI.GRA GNASS ASAEI.E !,EAII
NN

0 2.111 2.rl 2.4 1.7't 2.5
50 4.48 3.49 3.16 3.48 3.65100 4.57 4.34 4.31 tt.79 q.50
150 5.118 5.02 4.65 5.16 5.08

|GAN \.23 3.86 3.60 3.78 3.87

ROTAEON LI'CEN E CI,,GRA GRASS IXABI,E
FTURE.STO N 77NoNE 0 2.n 2.41 2.O7 1.79

50 4.55 3.52 2.88 3.10loo 3.89 3.92 tt.fl 4.67
150 5.58 4.88 4.03 5.02

FrH O 2.52 2.73 2.50 1.63
50 4.31 3.47 3.44 3.85r00 5.6 4.76 4.04 4.91

. 150 5.38 5.16 5.26 5.4

s:rRAr IG.AII D{, 89. r

gJB PIOT ANEA HANVESTM 0.00659
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