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89/R/Rrr/s

.aRABI.E REFEREI|CE PIOtrS

Object: To study the Long-term effects of EYH and N, P and K fertilizers
on the yield and mj.neral content. of crops - creat Field IV

Sponro!!: R.J. Darby, !r.v. HePitt.

The 34th year of a rotation, s. barley, 1ey, potratoes, H. wheat, kale
until 1980,' w. barl.ey. fey, potatoes, *. sheat, ,. oats sj.nce 1981.
The 30th year of a rotaticD on the additional plots (as lhe
initial above rotation for 20 years; x. barley, 1e]', pota!oes,
r. sheat, w. oats since 1980). The 33rd year of permanen! ltrass.

Eor previous years see 5g/Bc,/lltt. 59/Rc/7ltt, 60/B/3(tr, 5l-64iB/2,
65lR/2lrll' 66/B/2lrl , 6'1/B/2, 68/B/3lLl and 69-88/R/RN/5.

Detiga: 1 block of 12 pl.otss fcr eacb clop on criginal plots. I block of
7 p1ot9 for each clop on additional plots.

Ibole plot ^iEnrioa!. 2,13 x 2.44.

t!..tttEDta: Fertil.izers and farmvard manure:

!ra!n RE

Original plots

o
N1

P

N1P
x
N1K
PK
NlPK
N2PK
D

Nl PKD
N2PKD

N1, 2 (kg N): 20, 4C {Ley): 100. 200 (e. Hheat, r. barler and p cats):
125, 250 (pot.atoes, aad permanent. grass) as 'Iritro-chalk,

P: 53 kg P2OS as superphosphate
I(: 250 kg K2O as muriate cf potash
D: 38 tonnes FYM (permanent grass) : 100 tonoes (rc potaloes only -

50 tonnes to potaloes and kale until 1980): no:le to other: clops

ll(yIES r (1) A1I r. rrheat on these plots receives a standard dressing of
82 kg !{go as Epsom satts.

(2) Cereals leceiwe 20 kg of N1 and 40 k9 of tr: rn l4a!.h.
rehainder in April.
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89/R/Rx,/s

Additional plots

lAllIrRE Eerrilizers frorn 1980 ro 1989 and itl previous years:

1980-89 Unti-l 1979
oo
N2PK N2 PK
N2PXXG N2 PK HG CA
N2PKS N2 PK CA S

N2PKM6S N2 PK }tG S

NIPX}IGS N2 PK CA MG S

N3PX}IGS N2 PK CA !{G S TE

N: In 1989: N1; 20 kq (ley). 120 kg (!r. lrhear, w. barfey and w- oats),
150 kg (potatoes) - N2: 30 kg (Iey), 160 k9 (w- sheat, r,. barley
and s. oats), 240 kg (poratoes). N3: 40 kg (ley), 200 kg
(rl. irheat, il,- baltey and w- oats), 320 kg (potato€s). Untif 19?9
N2 - larger rate on original plots in these years- As urea in aLl
years. Celeals receive 40 kg N in ttarch, renainder in Apri1.

P: 126 k9 P2OS as potassium dihydroge[ phosphate.
K: 251 kg K2O total. As porassium dihydrogen phosphate (83 kg K2O) on

aII PK plots. rfl addition pfots eithout S receive 169 kg K2O as
potassium chlolide, plots ,ith S receive 92 kq K2O as potassiutn
sulphate plus ?6 k9 X2O as potassium chloride. Sj-nce 1978 atl pK
plots receive, in addition to the standard total, 126 kg K2O fot
potatoes, applied in autunn as potassiurn chloride.

uG: 126 kg HgO as rnagnesium ch-Ioride-
CA: 125 kg CaO as calcium carbonate ufltil 1979. In 1980 plots not

previously given Ca received caLcium carbonate at ?-5 t, except O
rrhich l,as given 5.0 t.

S: 30 kg S supplj.ed by the potassium sulphate.
TE: Tlace element mixture rrhich included tltrl, Cu, Zn, B, ttto, Ca and Fe.

Standaad appl,LcatioBa :

Original and additionaL plots:
A1I cereals: Eeedkillers: Isoproturon at 2.5 kg in 220 1 (to rrheat

and barley). E.Luroxypyr at 0,15 kg ).n 220 t. Fungicides:
Prochloraz at. 0.56 kg and carbendazim at 0.21 kg in 220 l.
Calbendazim at 0.15 kg, maneb at 1.6 k9 and tridemorph at 0.38 kg
i^ 220 7. Plopj.conazole ar 0.12 kg applied wirh the pirimicarb.
lnsecticides: Di.melhoate at 0.67 kg in 220 l. pj,rimicarb at
0.14 kg. GroHth requlators: Chlodnequat at 1.6 k9 in 220 I
(to oheat and oa!s). Mepiquat chloride at 0.86 k9 and
2-chl.oroethylphosphoni.c acid at 0-44 kg in 220 1 (ro baltey).

ll. rheatr MaDules: MgO at 82 kg as Epsom salrs-
Potatoes: Weedkillers: linuron at 0.93 kg rirh paraquat at O.2g kg

ion in 220 1. Eungicide: Mancozeb ar 1.3 kg appl.ied eirh the
insecticide in 220 l. Insecticide: pirimicarb at 0.14 kq.

Sead: W. nheat: Galahad, sot,l at 210 kg.
t!. barley: Panda, soen at 250 kg.
W. oats: Peniarth, solrn at 210 kg.
Potatoes: Cara.
Grass-clover ley: RVP Italian ryegrass and tiungaropoly red clover.
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89./R,/Rx/5

Clrlti?atioaa, etc,:-
oliginal and additional plots:

ALL cereals: Igoproturon apptied lto Eheat and barfey): 11 oct,
1988. Dinethoale app.lied: 21 Oct- First N treatnents apPlj.ed:
8 uar, 1989. Prochlotaz and carbendazin applied, fLuror.yPyr
applied separately: 28 !ta!. Grorth regulator applied (to oheat
and oats)'. 29 ar. Second N treatnents applied: 10 APr. Growth
legulalors appfied {to barLey): 12 APr. carbendazim. naneb a[d
tridenorph applied: I uay. Propiconazole and pilinicarb aPPIied:
26 uay -

w- rheatr P, K, M9 and (to additional plots only) S appli€d,
rotary culti.vaEed, Eaked leve] and seed sorn: 22 SePt, 1988.
Hand harvested: 1 Aug, 1989-

n. barfey: P, K and (to additionaL plots only) ltg and S applied:
15 Sept, 1988. Rotary cultivated, raked IeveI. seed sor.n and
Eaked in: 16 sept. Hand harvestedi 18 July. 1989.

w. oats: P, x and (to additsional pLots only) M9 and S applied:
29 Sept, 1988- Rotaly cultivated, raked level, seed soBn and
raked in: 30 Sept. Hand halvested: 19 .lu]y, 1989-

Potatoes: Fl.M applied (to original plots) and plots dug by hand:
22 Now. 1.988. P, K ard (to additional plots onLy) lrg and S

appLiedr 18 Apr, 1989. N applied. rotary cultivated, potatoes
planted: 19 Apr. lieedkilfers apPlied: 15 May. Eungicide f,ith
insecticide appfied; 21 July. Plots give[ nei.the! FYM nor K on
original. plots and plot giwen no fertilizer on additiooal Plots
ha.vested by hand: 22 Aug. Renaining plots ha.vested by hand:
1{ sept.

Gras3-clove! ley: Rotary cultivated, raked level, seed sor.n and
Eaked in: 6 Sept, 1988. P, K and (to additional pLots onfy), ug
ard S applied: 9 Dec. 1988. N appfied: 8 uar, 1989. Cut:
10 May, 25 July and 29 Sept.

Perrranents grass: EYM, P. K and filst N appfied: 8 Mar. 1989- cut,
second N applied: 10 l{ay - Cut, thiid N applied: 25 July. Cut:
29 sept.

54

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-1-40 pp 5

89/R,/Rlr/5

oRrcrltlr Pr0fs

ToNNES /rECrrnE

irr*r ?ables of rneans rrrri

T{IIII'RE
0 3.49

N1 2.12
P 2-41

NlP 1.94
K 4.11

NlK 6. 54
PK 5. 86

N1PK 8.79
N2PK 8.84

D 7.96
N1PKD 9.96
N2PKD 9. O9

MEAN DMg 84.8

I-EY : DRY MATTER
II. WHEAT: W. BARI,EY I

GRiAIN STFIT GR:AIN STRf,W

3.93 2.34 2.06
4-42 2.42 2.64
3.36 4 .1'1 3. 04
3.'t9 4.03 4.82
5.2't 3 .25 3. 06
't .29 5. 16 5.24
6.25 4.52 3.38
9-4I 7.'t'1 1.92

a2-06 8.63 8.64
9.40 5. 54 5.28

t2-94 9.38 9.44
74 -O2 9. 13 10. 96

82 .9 89. 6 90 .2

8. 81
4 .11
9. 13
5.50
9.85
7 -04

12 .39
t4 .29
10.89
14.4'1
16. 07

55.3

5.9
9.4

t2 .1
't-7

27.t
79 .2
26 .9
29 .2
30. 0

28 .r
37.5
36. 3

23 .9

2-40 0.?8
3.59 0.79
2-41 0.90
3.96 0 .74
2.52 1-03
2.53 1-43
3.'14 L -52
4.88 1- 16
5.98 1.19
4.41 I -32
6. r0 1.4 9
6. 30 1- s9

25.1 44.5

3RD totlr. oE
cur 3 cuts

0 -2s 3. 43
o-24 4-62
0 -23 3. 60
o-24 4 -92
0 .23 3. ?8
0. 32 4 .28
0.90 6.16
0.40 6.44
0.33 ?.50
0.33 6.13
0.46 8.0s
0. 44 I .32

1St 2r{D
cur cut

r. OAIS: POIAaOES:
rorl,,

GRAIN STRAII TI'BERS

PERMTNENI GFASS r DRY l,tAtfER

HAIIORE
0 3.57

Nl 5.29
P 3-31

N1P 5.58
K 1.26

N1K 5.57
PK 4 -42

N1PK 6-88
N2PK 6.35

D 6.19
N1PKD 6.17
N2PKD 6.L2

HEAN Dr'!* 86.4

3RD 1lorrl OE
ctT 3 cllts

0 -26 t-62
0,43 2.La
0.r8 t.26
0 ,6'7 2 .95
0 .39 2.1't
0.56 3. s2
0-30 3.4I
0-63 3.95
0. 19 4. 58
o. 59 s. 00
t.01. 6-'t2
0.9't 7.31

41.5 39.1

1Sr
cu!

0.65
L -0't
0.39
1 .50
0. 90
t -'t6
)-.52
1.81
2 -55
2.85
3.34
3. 61

29.9

2xD
cur

0. ?1
0.69
0.69
o .78
0. 89
1.19
1.56
1.51
1.24
1.46

2.73

45-8
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89/R/RN,/5

lDDIIIOIB! PIOTS

arir* Tables of means rrii*

r. TIIIEf,I:
GRIIN SlRlIf

POTAIoES:
i. BAALEI: tt. OATS: TOTAI

GRif,IN StRiT GRIAIN STRN| AI'BERS
IAXT'RE

0 4-17
N2PK 9. 48

N2PKlrG 10.73
N2PKS 8. 99

N2PXITGS 8. 08
NIPrUGS 9.34
N3PKlics 9.0 6

MEBN D}It 85.3

1Sr
clrr

laltflrRl
0 2.83

N2PK 5.4 7

N2PKT'TG 5. 73
N2PKS 5. 71

N2PXU6S 5.89
NIPXIrGS 5.42
N3PIo{GS 6. 40

MEAN DUt 23.8

4.80
11. 08
11.81
11.30

9. 59
10.?3
11.78

82.3

1.00
1.04
r.29
1.39
1.48
1.35
1.45

45.2

3 -23
9. 11
8.38
1 .5'l
9.48
a.77
9.30

90. r

0 .28
0 .32
0.4 3

0.4 0

0-48
0.55
0. 43

2-51
9 .82
8-62
8. 40
9.t2
8 .73
9 -46

91.0

4.12
5 -82
7. 45
7.50
'7-85
't -32
8 .29

3. 14

6.98
6 .26
6. 89
6. 59
'I -16
5. 17

87-3

5. 13
13 .26
13. 35
14 -22
12.53

12.60

64.1

6-7
23.6

26.9
26.1

24 -S

23 -2

LEI : DILE l{ttTBR
2I{D 3RD T<}EIL OE
clr" ctr 3 culs

35. 0 35, 0
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