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79/WRN/1 ad 79/R/RN/2

LEI ARABLE

objeci: To shry Lhe effects of thre&year Leys on the fertility of ihe so iL as
measred by a seqlEnce of three arable best crops. Frcm 1968, contintnus
rtreai r€s grorn on scme blocks after the three test crops to stdy the
build-up and decline of take-au (Gaetaannoryees graninis) afLer the differeni
cropping sequences. Frcn 1977 nefl crop seq.Fnces t€re introduced on ihese
blocks - Highfield and Fosters.

Spo[sors: A.E. Johnston, D.B. Slope.

The 31st year, old grass, leys, oats, potatoes, beans' barley' rheat.

For freviors years see 'Delailsr 1967 & 1973 ad 74-73/R/RN/1&2.

The experjneni is duplicated on:-
HIGIfIELD A site with nuch organic maiter initlally ( ploughed out flca

f,eroanent grass) (79IR/RN/1 )

FoSTERS A site with Iittle organic natter i.nitiallv 09/B/RN/2)

ROTATIoN Treautrents: The experinent oriSinal'Iy tested four six-cotu'se
rotatlons, with all phases present each !€ar. In recent
l/ears these rotaLions l€re:-

Treat&ent crops Test croPs
LrcERM LU, LU, LU, }I, P, B

ctmA Lc, rc, rc, u, P, B

GRASS LN, LN, LN, }', P, B
ARIE-E H, SB, O, t{, P, B

LU = hEerne, l,c = clover-8rass 1ey' no nilrogen feriiliser'
Ll{ = all-grass 1ey rdth nLDh nitrogen fertiliser' H = 1-year seeds
hay, SB : swar beet, 0 = oats' l{ = }fieat' P : potatoes'
B = barley.

Frcm 1968 the order of lesi crops r€s changed to P' U' B except for tlbse
phases that hd alredy started the sequence l{' P' B.

Fro 1975 the barley tesi crop Bas changed to tireat.

RESEEDED On both flelds in the flrst Lhree years other plols t€re
sorn with long-tero reseeded grass

oLmRASS On Htahfield plots of the old trrf l€re IefE initially rn-
pLoBhed 

' for ccoparlson with the ibree-year leys

In 1962 and 1963 some of the old ard reseeded grass plots r€re divld€d
for manqement identical to:-

C clover-grass 1ey
I All-grass ley
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79/WRN/1 and ?9/R/RW?

Frcm 1963 (reseeded) ard 1968 (oId grass) ste grass plois $rere ploughed ard
cropped dih the sae tesi crops as above, thereafter ihese plots follortd
ihe AME-E rotablon. In 1973 sme of these plots r€re retu"ned to reseeded
grass.

Frcm 1968 only tlD phases on each fieLd continlEd in the oriSinal slx-corr" se
rotatlon (the nuseu blocks), the forr other phases (the new seqtEnce
blocks) t€re sot{I to rileat every year at the end of the iest-crop cycle.
In 1977, 1978 and 1979 one phase, fallol€d in ihe trevious year started a
neu seqlEnce of treatDent croppirg. In 1979 the raainir€ phase l€s
fallol€d prior to introdEing the neU seqEnces in 1980. Ihe ner. sequences
are:

SEQT ENCE Treahenl crops Test crops
LttrERIE (lreviously LUCERm) LU, LU, LU I{, {, W, W

CLmA ( prevlorsLy cLmA) Lc, Lc, tc t{, fl' lr' }I
GRASS/G (!r6/iously GRASS) R, R, R !r, l{, t, !I
ARAELE/A (rrevioudy ARABLE) 0, P, BE H, U, U, l,
ARAE E/R (lre,rlousty RESEEIED) B, B, !, H, U, U, t{
GRAss/oG (lre,/iously oLDGRASS) R, R, R !r, U, U, !I

R : ryegrass, BE = beans. Other synbols as above. A11 plor4hed at Lhe
end of the treatuent crop crcle except mASS/oC - dlrect drllled to
iheat. Tfeahent crop cycles siart after nine lrevious cereals folLor€d by
one fallorr. In treahent !€ars yields are talen only frco barley and
*leat.

Addltional. treahents ta 1st tesE crop lDtatoes in the ortinal rotatlon:-

SLb plots

FI nES6S FaroFrd nanrre resldues, last applied 1968:

NOiIE llone
Fl 30 tonnes on each occasion

$n plots

l{ 79 Nltrogen fertlllser (}g l{ as 'Nltro-chalkr ):

Standard appllcations:
ltuseLe blod.s:

1st TreaUlent crops:
A1l-grass ley and clover-grass ley: (0:1q:28) ai 540 kg. tleedkillers:

Glyptpsate at 1.5 kA in22o L, paraquat at 0.70 ke ion ln 220 I,
HCPA at 0.26 kg and HCPB at 1.6 kg in 2N l.

All-grass ley only: rt{itro-Cha1k' at 290 k8.
IJcerne: Hanres: (0:20:20) ai 380 yg. Ueedkj.llers: Glyptpsate at

1.5 kg in 220 I, paraquat at 0.70 kg 1on, 2,4-DB at 1.8 ke in 220 1.

0
80

160
240

q6
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7 9 /R/ RN/ 1 and 7 9 /R/ RN/z

1-year seeds hay: Hanu'es: (0:'14:28) at 540 k8. 'Nitrccttalkl
at 290 k8. $eedkillers: Paraquat at 0.70 kB ion. MCPA at 0.26 kg
and MCPB at 1.6 kg in 220 1.

1st Test crop:
Potatoes: Man"res: (0:20:20) at 1500 kg. l{eedkillers: Paraquat at

0.42 kg ion with linu^on at 1.1 kg i,n 22o L. Frngicide: l'{ancozeb
ab'l .3 kg in 220 t applled foltr' tines with and twice wiihout
pirinicarb. Insecticides: Phorate granules (at planting) at 1.7 k8'
pi.rifiicarb ai 0.14 kg. Haulm desiccant: tndiluted mV at 170 1.

Reseeded grass ard 01d grass: l.lanres: (0:14:28) at 540 k8.
All-grass hau plots: Manr.res: (25:0:16) at 300 kg in sprlng ' ard

afLer each cut except lhe 1ast.
ileir sequence blocks:

lsi Treablent crops:
All crops: !'lanrres: Ctalk at 8.7 t, tnghfleld on1y.
Lucerne: Manrres: (0:14:28) at 720 k8. Ieedkillers: 2,4-DB at 1.8 kg

in 220 I.
Clover-grass 1ey: Ilanr.!'es: (0:14:28) aLTn kg (25:0:16) ai 300 k6.

l{eedldllers: MCPA at 0.26 kg with UCPB at 1.6 kg in 220 I.
Rye8rass: Manres: (0:lq:28) at 720 kg. (25:0:16) at 30o k8.

lieedkillers: UCPA at 0.26 kg wj.th llC?B at 1.6 kg in 220 t.
Oats and Barley: Hanrres: (20:14:14) at 350 k8r ccnbine drlLIed.

l{bedldllers: BncEox}ni1 and ioxyn il (as 'Oxytril c ' ai 1.4 ks) tdth
necoErop at 1.7 kB in 220 I. Fungicide (to barley only): Tridaorph
at 0.53 ks inZ2o l.

2nd Tteaunent crops:
l,Jcerne: Manrres: (0:14:28) aL'l2O kg. lleedkillers: Propyzaide at,

0.70 kg ln 220 1.
Clover-grass ley ard Ryegrass: Mamres: (0:14:28) at'72sW, (25:0:16)

aL 300 kg in sging, repeated (ryegrass only) after each cut except
the last.

Potatoes: llanures: (13:13:20) at 1500 kg. Ueedkillers: Paraquat at
0.42 kg ion wiih lintron at'!.1 kg in 220 1. Fungjcide: Mancozeb at
1.3 kg ln 22O 1 appl ied four times ldth and twice without piri.Eicarb.
Insecilcidesr Phorate granules (at planting) at 1.7 W, pirinicarb
at 0.14 kg. Harrn desiccant: l.rndiluted mV at 170 1.

Barley: !{anwes: (20:14:14) at 350 kg, cmbine drilled. Ileedkillers:
Brmoxlnil and loxyrt il (as 'OxytriL Cl'l' al 1.4 kg) wlth necoprop at
1.7 ks ln 220 1. Funglcide: l}idaorph at 0.53 k€ in 220 I.

3rd lieatnent crops:
Lucerne: I'lanrres: (0:14:28) at 720 kg, l{eedkillers: Propyzamide at

0.70 kg in 220 1.
Clover-grass ley ard Ryegrass: Hanres: (0:14:28) aL 72o kg. (25:0:16)

at 300 kg in sprinS, repealed (ryegrass only) after eaeh cut
except the 1asi.

Beans: Insecticide: Pirirnicarb at 0.14 kg in 2m l, applied tlrice.
Itleat: Manres: (0:20:20) at 60 kg, cmbLne drilled. ' itrechalkr

at 380 kg. l{eedkillers: l'lecoprop at 2.5 kg with isoproitn^on at
2.1 kg Ln 2n l.

keparatory crops:
Fal.loir: Ueedldllers: Diq.rat at 0.59 P€ ion ln 220 l.
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7 9 /8./ RN/l afi 7 9 /8./ RN/2

Seed :
lhselD blocks :

A11-grass ley: l.ledow Fescue s215 ai 17 kg. Tlnothy Erecta RvP at 17 kB.
Mixtrrre sorn at 34 kg.

Clover-grass 1ey: Meadow Fescue 5215 at 18 kg. Tinothy Becta RvP at 15 k8.
llex ZeaLard l*llte Clover ltuia at 4 I(8. Mixtwe srm at 3iJ kg.

LLEerne: Vertus, sorn at 28 kg.
1-year seeds hay: Itauan Ryegrass RvP sorm aL 25 Ug (both sosings).
Fotatoes: Pentlard crorn.

l{er Sequences:
Lxerne: Vertus, sorn at 28 kg.
Clover-grass leys: Medow Fescue 5215 at 18 kg. Tinothy Erecta RvP at

15 kg. Ner Zealand lhj.te Clover ltuia at. q kg. Hlxtlfe $rn at 37 kg.
Ryegrass: S2q, sorn at 22U9.
oats: llanod, sorn at 20O kg.
Barley: Porthos, sorn at 160 kg.
Potatoes: Pentlsnd Crom.
Beans: Uirden, sol{l at 210 kg.
lltreat: Flanders, sorn ai 190 kg.

Grlilvatlons, etc. :-
lfuselE blocks:

Al.I-grass IeV ard clover-grass Ley: clyptEsate applied: 20 t{ov, 1978. Plougbed:
20 Dec. Paraquat applied: 6 June, 1979. I and PK applied, rotary harrorEd
tld.ce, seed $m: 8 Jtne. IICPA and MCPB applied: 11 JuIy. Topped:
18 July. Ort for yield once: A Sept.

hrerne: GlyptDsate applied: 20 t{ov, 1978. Ploughed: 20 Dec. Paraquat applied:
6 June' 1979, Pl( appued, rotary harrorpd tHice, seed srn: 8 Jwe.
2,4-DB applled: 11 JuIy. Topped: 31 Ju1y, Ott for yleld once: 15 Nov.

l-]rear seeds hay: Ploughed: 30 oct, 1978. Disc harroFd (ard, Highfield onLy,
rotary harrorcd ): 31 Oct. Seed sorn: 3 Nov. Crop falled, heavy spring-tine
cultivated tdce: 17 llay, 1979. Paraquat applled: 6 Jrme. N and PK
ap8ied, rotary harror€d tldce, seed soin: 8 Jr.me. MCPA and UCPB applled:
11 Ju1y. Topped: 18 July. Olt for yield once: A Sept.

Fotatoes: Plol.Ehed: 20 Dec, 1978. Dlsc harror€d: 10 May, 1979. PK applied:
14 May. Test N applled, spib roiary cultivated, se€d planted: 16 May.
Ueedkillers apptled: 4 Jrne. OrSbed: 18 June (Highfield) dd 20 Jme(Fosters). notary rldged: 22 Jme. Ftngicide applled irith lnsecticide
forr tlnes: 26 Juoe, 5 July, 20 July and 3 Aug. R.mglclde appl ied alone:
15 Aug ald 4 Sept. Hauln pulverlzed: 14 Sept. BOV applled: 2'l Sept,.
Lifted: 9 oct.

Reseeded Grass ard 01d Grass: PK apptled: 14 Nov, 1978. NK applied (to all-
grass half plots only): 8 Har, 1979, 14 June ard 27 JuLy. Grt thnee
bines: 4 Jwe, 23 July and 27 Sept.

lleH sequence blod(s:
1st Treahent Crops:

AfI crops: Chalk applied (Hlghfleld only): 10 Nov, 1978. ptoughed: t9 Dec.
Sf,rlr8-tine cultivated: 23 

^N, 
'1979.

Lucerne: PK applled, rotary harrousd twice, seed sorn: 8 Jrne. 2,q-DB
applied: 11 JuIy. Topped: 31 Juty. Ott: 19 Nov.

Clover-grass ley; PK applled, rotary harrot€d tt{ice, seed sorn: 8 June.
HCPA and MCPB appued: 11 Jul.y. Topped: 18 July. tfi applied: 20 July.
Ort: Z7 Sept.

Ryegrass: t{K and PK applied: 7 JlIle. Rotary harror€d tnice, seed so*t:
8 Jme. MCPA and HCPB appli.ed: 1l Ju1y. Topf,ed: 18 July. Ort: A Sept.

oats and barley: Barley sorn: 2l Apr. oats s,tr t Z7 Apr. lleedkillers
applled: 5 JLme. Flmgiclde applied ( Barley only): 12 Jr.me. Barley
ccmbine harvesLed: 1 Sept. oats ccmbine harvested: 6 Sept.

q8
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7g/WRlVl a d 79/PJR\V2

2nd lleatnent crops:
Lucerne: PK applied: 14 Nov, 1978. Ueedkiller applied: 1g Dec. Olt:

12 J:.,].e, 1979, 26 Ju1y, 19 ov.
glover-grass ley and r]€grass: pK appLied: 1q Nov, 197g. Spring NKapplid: 8llar, 1979. Olt: 6 June, 26 Juty, Zl Sept. Nk appfiea,io ryegrass onLy: 14 June, 27 JuLy.
Potatoes: Ploughed: 18 Dec, 1978. Spring-tine cuttivated (Fosters

only): 19 Apr, 1979. Spri.ng-tine cultj.vated: 23 Apr. NpK applied:
]4 Hay. Spike rotary cultivated, seed planted: 16 May. i{eedi<illers
applied: 4 June. Grubbed: 18 Jme (Highfietd), 20 June (Fosters).
Rotary ri.dged: 22 Ju:re. Fungi.cide appl ied uj.th lnsecticide: 26 Jtne,
5 Ju1y, 20 July, 3 Aug. Fulgicide applied: ]5 Aug, 4 Sept,. Haulm
pulverized: 14 Sept. BOV applied: 21 Sept. Lifted: 16 Oct,

Barley: Ploughed: 18 Dec, 19TB (Fosiers) 21 Dec, (Highfield). Spr ing_
tine cul.tivated: t9 Apr, t9Z9 (FosLers), 23 Apr (HiBhfield). Seed
som: 23 Apr. l.reedkill.ers applied: 5 June. Furgici.de applied:
'12 June. Ccnbine harvested: 1 Sept.

3rd Tleahrent, Crops:
I-ucerne: PK applied: 14 Nov, i928. UbedkiLler applied: 1g Dec. Ort:

12 J\ne, Zl JuIy. Topped: 1T Aug.
Clover-grass ley and ryegrass: pK applied: '14 Nov, 1928. NK applied:

8 t'lar, '1979. Ort: 6 Jwe, 26 July. NK applied (to ryegrasi'only):
14 June. Topped: 17 Aug.

Beans: Plor8hed (Hlghfield only) Deep tine cultivated (Fosters only):
20 Dec, 1978. Spring-tine culti.vated (FosLers only): 1! Apr, 1929.
Rotary harroEd, seed so!m: 23 Apr. Ifactor tped: 6 June. Insecticlde
applied I 22 June, 12 July. Ccmbine harvested: 20 Sepi.

Vitreat: Plolghed: 16 Oct, 1978. Rotary harror€d, seed soHx: 17 Oct. N
applied: 3 May, 1979. lGedkillers applied: 9 t'lay. Cmbine harvested:
29 Aug .

keparatory area:
Fallolr: Ploughed: 18 Dec, t9Z8 (Fosters only), 20 Dec (Highfield). Heavy

spring-tine cultivated (Hghfield only): 1Z May, 1929. Rotary
culti.vated: 18 May, '12 Jme, 29 JLme. Orltivat€d with thistle bar:
2 Al8. Ileedklller applied: 14 Sept. Spring-tine cuLtivated: 3 Oct.
Deep tine cultivated: 30 Oct.

NOTE: In July r.ttteat and barley on ihe l*ew Sequence blocks rEre sapled for take-al1
and PhialoptDra.

tlg
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79/R/RN/1 AND 79/WRN/2

MI,,SEIH BLOCIG

DRY MATTER: TONNES/ HECTARE

rfirr IABLES Or MEI\IS, fffi*

CLOVER4RASS LEY

1ST AND ONLY CUI

MEAN XM'

ALL GRASS I^EY

,IST 
AND ONLY CUT

MEAII IH'

HAY

'IST AND ONLY CI'T

UEAN I}Ii

OID GRASS

T0IAL CF 3 CurS

31ST EXPIL YEAR
BLmt(S 1 & 4
BLOCK 2

},IEAN IT.{'

HIC,IIFIELD

2.16

22.9

20.6

3. 16

20.7

FOSTERS

2.40

15.6

2.94

18.6

2.83

10 <

N

9.53
'10.45

24.4

HIGHFIELD

4.34
4.29

20.3
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79/W Rw1 AtrD 79/R / RN/z

RESEEDED GRASS

TOrAL 0F 3 CUIS

HIGIIFIELD FOSIERS

BLGKSCNBL@IGCT
3 rsT EXPrL
YEAR 1&4 4.55 10.05 1&3 6.00 10.07
31ST EXPTL

YEAR 2&3 5.49 10.43 2&4 5.76 9.O2
( SEEDED 19q9
RESEEIED 1973)

HEAII Dl' 23.6 23.3 19.9 20.8

NE' SEQIJENCE BLOCIC

GRAIN TOI{NES/ HECTARE

rfifi TABLES Or UEA]S, rrrrl

BARLEI

HIOIFIELD FqSTERS

tlEA[ DtI

IIHEAT

MEAN IT't'

HIGIIFIELD FGTERS

5.77

83.7

4.56

85.3

5.24

83.9

5.28

85.7
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7 9 / 8,/ RN/,1 HIGI{FIELD

POTATOES

TOIAL TTBERS MilNEs/ HECTARE

rr r TABLES Cr MEAIts rrr'r
RgTAT]oil LUCERNE CLOGA
FIU NES58

t{ot{E 39.5 44.9
FYlt 40.1 44.9

r,rEAN 39.8 44.9

x79 0 80
Fr nss6Sr{ot{E 32.7 37.1FYll 29.3 39.3

MEAI| 31.0 38.2

ll 79 0 8o
ROTATION
LtcER[E 36.3 42.3
cLocRA 40.3 45.3
GRASS 33.6 36.8

AME E 13.8 28.4

MEAI 31 .0 38.2

l{ 79 0
FITfiES68 ROIATICI{

rrolrE HrEnlrE 38.2
cLocRA 39.4
GnASS 33.4

ARAILE I9.9
FYt{ LTEERiIE 34.5

CLOGRA 41.2
GRASS 33.8ARAB.E T .7

39.0 29.9
39.0 27.0

39.0 28.4

160 240

41. r 42.3
42.4 40.0

41.8 41. r

160 240

41.6 39.146.0 47.9
42.8 42.7
36.7 34.9

4r.8 41, 1

80 160

40.4 40.4
45.6 47,9
36.2 43.5
26.3 ?.744.3 42.7
45.0 44.2
37.4 42.2
30.5 40.6

MEA}I

38.3
37 .7

38.0

t{Etrr

38.3
37 .7

38.0

HEATI

39.8
44.9
39.0
28.4

38.0

240

39. 1

46.8
42.9
40.6
39.0
49. 1

42.5
29.2
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79lR/ Rlyl -HIGUnrg.D

POTATOES

PERCE}ITACE }IARE 3.81 CM (1.5 II{CH) RIDDLE

flrlr TABLES Or MEjlls Irfir

ROTATIOI'I LWERIIE
FY}I RES68

NOi{E 95.8
FY}r 95.7

MEAN 95.8

N79 0
FIU nES68

NoNE 95.6FYl.r 90. 6

MEAN 93.1

N79 0
RSIATIOi{
LrcERm 96. 1

CLoGRA 95-9
GRASS 96.5

ARABI.E 84.0

I{EAN 93.1

N79
FL8ES68 RC/tATror{

I{Oi{E LUCERIE
CLOGRA

GRA9S
ARAE!-E

FY LIrERNE
CLOGRA

GRASS
AMBLE

96.3 94.4
95.6 89.8

96.0 92-1

160 240

95.8 95.8
96.3 94.9

96.1 %.3

160 240

96.3 94.9
96.3 96.3
96.2 %.6
95.5 94.6

96.1 %.3

80 160

96.5 95.6
95.8 95.8
95.5 97.7
93.8 94.3
95.0 97.1vt.3 96.8
%.6 94.7
95.0 96.7

CLOCRA

96.2
96.4

96.3

80

95.4
95.7

95,5

80

95.7
96.5
95.5
9q.4

95.5

0

95.5
96.7
96. 8
93.4
96.6
95. 1

96.2
74.5

MEAII

95.7
9q.4

95.0

MEAI{

95.7
94.11

95.0

UEA

95.8
96.3
96.0
92.1

95.0

240

95.5
96.4
95.2
96.2
94.3
96,2
96.0
93.0

PLO|I AREA HARI'ESTED O. OO353
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79l8/RN/2 FoSTERS

POTATOES

TOIAL TIIERS TOilNEVHECTARE

fi r TABLES OF MEA!6 rrrlr
ROIATIOTI LIJCENNE
FIII RES68

NoNE 34.8FIfi 36.4

MEAN 35.6

N79 0
Fll.{ AES68

Nor{E 26.4
FIM 29,2

MEAN 27.8

N79 0
ROTATION
LWERIE 3'1.5cLocRA 33.9

GRASS ?1.5
ARA![.E 18.5

MEAI{ ZI .8

N79
FWNESSS ROTATIC

I{ONE LrcERIE
CLGRA

GRASS
ARAEI.E

FY UTERIE
CL6RA

GRASS
ArutBI-E

CLOGRA

36.2
37.3

36.8

80

35.0
35.6

35.3

80

2.' 'f
38.5
36.3
za, I

35.3

0

30.5
33.7
8.6
15.8
32,5
34.0
29,3
21.1

MEAN

32.4
3u.5

33.5

MEAN

32.4
34.5

33.5

MEAt'I

35.6
36.8
33.1
28.4

33.5

240

37.7
37 .o
33.6
33.6
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35.7 33.1
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38.8 36.7
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95.0
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