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78/R/cs/10 and 78/N/cs/ 10

LONG IERM LI}1ING

Objec!: To study the effects of different anounts of lime on the yie1ds of a

sequence of crops. The effecls of P' K and Hg are also studied - Rothansted
(R) Saryers I and wobu'n (H) Stackyard c.

Sponsor: J. Bolton.

The 17th year, spring barley.

For previous years see 'Detailsr 1967 ' 1973 and 7 4-77 /R&U/CS/1o.

Design: 2 randcmised blocks of 16 plots' split into 2.

l*Iole plot dimensions: 6.40 x 18.3.

Treaurcnts: All ccnblnations of:-

tfto1e plots

1. Ll}lE Gromd chalk ( tonnes ca@3) (totaI appL ied 1962-63) |

RTI

00
55

10 12
20 19

2. P2O5 Phosphaie, applied curulatively to prevlous dressings,
as superphosphate (kg P205):

0
63

3. K20 Potassilm, applied cumulatively to previous dressings,
as mrriate of potash (kg K20):

0
126

Sub plots

q. MG Magnesirm, applied cumulatively :.n 1971t, 1976 and 1977 as Epsdtr salts
and in 1978 as kieserj.te (kg It):

0
1',t2

Basal applications:
Sarryers I (R): Manures: N at 80 kg, combine drj.1]ed. lJeedkillers: Dicanba

wi th mecoprop and MCPA ('Banlene Plus' at q.9 I in 220 1).
SLackyard C (l'l): Manures: N at 130 k8, ccmbine dri11ed. I'Ieedkillers: Paraquat

at 0.56 kg j.on in 220 1, Mecoprop, broroxynil and ioxynil (rBrittox'
aL 2,5k9 in 280 1). Fwgicide: Tride{prph at 0.53 kC in 280 1.

NOTE: Paraquat hES applied on Stackyard C (!'I) as a sIDt treatment to cont-ro1
areas of corrch grass ( Agropyr.on repens).
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78/R/cS/ 10 End 78/u/cs/ 10

Seed: Sawyers I (R) and Stackyard C (l{): Porthos, dressed with ethirfupl,
sohn at 160 kg.

Orltivations, etc. :-
SaNyers I (R): Ploughed: 4lbv, 1977. Spring-tine cultivated: 7 Apr, 19?g.

Treatmnt P, K and l|g appLled, pohEr harror.'ed, seed som: 19 Apr.
- l{eedkiller applied: 8 Juxe. Ocrnbi.ne harvested: 8 Sept.
Stackfard C (U): Paraquat applj.ed: 23 Sept, tgZZ. ptoughed: 30 Sept.

Spning-tine cultivated: ! Mar. p, K and Mg applien, -spring-tini
culiivated with crunbler attached: 13 Mar. Seed sown:- 15 Mar. Spring_
tine cultivated with cnrDbler attached, seed resorm because of bj.id -
danage: -? Apr. Weedkiller and ft-ngicide applied: t5 May. Cdtbine
harvested: 23 Aug.

NCTIES: (1) At both Rothansted and Hcbrrn measLl"able yie]ds uere obtalned from
treatuFnt LllE 0 only in ccmbinaiions with p205 63 and K20 126 (one
replicate at Rothasted, tlro replicates at. i{chrn). Crain yields,
tonnes/hectare frcn these combinations were:

LIl'tE 0 P205 63 K20 126 MG 0
Llt4E 0 P205 63 KzO 126 HG 112

Rothansted l{cbu.n
1.51 1.05
1.59 2.'t3

These figLu-es have been excluded frcm the main analysis.
(2) At Rothansted on1y, no measu.able yields rcre obtalned frcm one of

the replicates of certain ccmbinatlons of LIME 5 rith the other
treatrFnts. Conbinations affected lEre all those of p2O5 O rdth
K20 0 and 126 and lG O and 112 and also the singte conblnation
P2O5 63, Kn 0, l,lc O. Yiel.ds frclr the rermindei are presented in
the four-lray tables but have been excluded froo the analysis.

78/WCS/10 SAI{ERS r (R)

GRAI}I TON}.IES/HECTANE

rtlrr TA&ES 0r MEjuls rrrr*

P2o5
LI}.IE

10
20

MEAN

K20
LIME

10
20

MEAN

0

3.50
3.55

?q2

0

3.60
3.90

bJ

\.52
4.8q

4.68

126

4.42
4.49

4.45

126

3.9q
4.90

4 .45

MEAN

11.01

4.20

4, 10

MEA}I

4.01
4.20

11.10

MEAN

3.52
tl.6g

4. 10

1 ',t ll

K20 0
P205

0 3.1063 4.40

MEAN 3.75
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7 8/R/ CS/ 10 SA'dYERS I(R)

GRAIN TONNES/HECTARE

rfi*l TA&ES 0F MEANS irfir

112

4. 13
4.?1

4.17

112

3.65
4.69

4. 17

112

3.88
4.46

4.17

126
LE

10 3.11 3.88 4.08 4.95
20 3.09 4.01 4.72 4,97

MG 0 112 0 112
LI1.'E

10 3.27 3.73 4.5r 4.52
20 3.52 3.58 4.84 4.85

MG 0 112
126

o 't12
L1].rE

10 3_32 3.87 q.45 4.3920 3.92 3.89 4.44 4.54

!1G 0
LI}'IE

10 3.8920 q. 18

mAll 4.03

HGO
P205

0 3.39
63 4.67

HEAN q.03

HGO
KA

o 3'6?
126 q.44

HEIN q.03

MEAN

4.01
4.20

4. 10

},EAN

3.52
4.58

4. 10

HEAN

3.75
q.45

1t.10

126
0 112

P&5
K20

K20
MG

63
0 't26

0
0

0
0 112

P&5
o 2.87 3.33 3.91 3.9863 4.37 4.43 4.9e 4.911
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78/R/CS/ 10 SAI{YEnS r( R)

GRAIN TONNES/HECTARE

rrlrl TAEI_ES 0r ]GAI{S r

0
0

K20
MC

P2c5
0 1.34

63 1.7o
0 2.73

6? 3.920 3.0263 4.82

'126
112 o 112

1.73 0.78 1.60
2.42 4.51 4.57
3.50 3.80 3.964.24 5.10 4.8t
3. 16 4.02 4.00
4.62 4.86 5.08

LI},E
5
5

10
10
20
20

ITT*T STAI{DTRD ERRORS OF'DIFFERENCES OF MEANS TT'TT

TAEI-E LIME P&5 K20 MG

SED

TABI-E

0.303

LI},E
P&5

0.303

LII.{E
K20

0.303

P2o5
K20

0 .121

LI]'tE
MG

sED 0.428 0.428 0.428
EXCEPT I*IB{ CC},IPARII,IG MEANS }'ITIi SA E LEVEL(S) OF:

0.326

0. 171

LI},IE
P205

HG

LN,|E

TAE.E LII.G
P295
K20

K20
MG

P&5
MG

sED 0.326 0.326 0.605
EXCPT T'{EN CC}IPARII{G MEANS UIII' SA E LEVEL(S) OF:

P2o5 0. 17'l
0, 171

0.461

o.243
K20
LI}'E. P2O5

TASLE P&5
YA

MG

LIHE
K20

MG

LI],l T
P&5

K.VJ

HG

sED 0.461 0.461 0.652
EXCEFI IIIIEI CCI,IPARING MEANS t{ITlI SI*4E LEVEL(S) OF':

0.2q3
0.243

0.343

LtlrE. K20
P205. K20
Lr]1E. P205. K20

} DO IIOT USE FOR CCI.'PARISOI,IS II{I'OLVIIIG LIME 5

}TTTT STR/ITI'iI STAI{DARD ERRORS AND COFFICItrfl-S OF VARJATJON rrrrr

STRATI}'

E[.ocK. I,lP
E[. OCK . UP . SP

GnAIII MEAN il47 75.O

cvl

14.8
8.4

DF

7
8

SE

0.605
0.343
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7 8/R/ CS/ 10 SAWTERS r(R)

STRAW TONNES/HECTARE

IfiIr TABLES 01. MEAI{S rr*}r

P2o5
L1}.G

'10

20

MEAI.I

K20
LD,IE

10
20

MEAN

K20
P205

0

0

't.92
2.08

2.00

0

1.78
2.13

1.96

U

1 .64

OJ

2.33
2.57

2.45

126

2.47
2.51

2.49

126

2.35
2.63

2.49

112

?.16
2.32

2.24

112

2.03
2.46

2 -24

112

2.05
2.44

2.2\

mAI

)2)

MEAN

2.12
2.32

2.22

I.IEAN

2.OO
2.45

2.22

I'IEAN

)1'
2.32

2.22

MEAN

2.00
2.45

MEAN

1 .96
2,49

63 2.Zl

MEAN 1.96

0

2.08
2.32

2.20

0

1 .97
2.44

2.20

MG

LI}.IE
10
20

MEAI'I

MG

P205
0

63

MAN

MGO
K4

0 1.87'126 2.5\

trEAll 2.20
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78/R/CS/ 10 SAWERS I (R)

STRAW TONNES/HECTARE

Irrrr TABLES 0r MEAI'IS lrrtl

1.56
1.73

1 .84
2.10

K20
t,tG

LI},,IE
10
20

K20
MG

P205
0

OJ

LI}'E
5
5

10
10
20
20

0
0

0
0

0
0

0
0

P2o5
K20

LffE
10
20

P&5
MG

LI},IE
10
20

63
o 112

126

2.Zt
2.42

't 12

2.00
2.05

63
0 126

126
o 11?

't26
o 112

2.00 2.66
2.54 2.61

2.33 2.33
2.55 2.59

2.60 2.33
2.48 2.55

2.37 2.32
2.7',t 2.55

126
112 0

0.9T O.42
1.18 2.50
1 .83 2.39
2.16 2.82
1.6? ?.36
2.57 2.61

t.50
2.17

r.56
2.17

K20
HG

P205
0

63
0

63
0

63

112

2.00
2.10

112

t.t5
2.37

0
0

0.65
o.76
1.28
1.85
1.84
2.50

112

o. z4
2.40
2.16
2.49
2.49
2.6'l

sTSAr{ HEAN m' 90.7

PI.OT AREA HARVESTED O. OO247
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11/V|/CS/ 10 STACKYAnD C(W)

C,RAIN TCNIES/HECTARE

rr**I TAIES 0F MEA]IS rr]

P205 0
LII.{E

5 11.05

12 4.79
19 4.99

MEAN 4.61

K20 0
LI}.IE

5 4.14
12 11.55

19 4.61

MEAr 4.43

K20 0
P205

0 11.40

63 4.47

MEAN 4.44

MGO
L]I{E

5 3.8712 4.73't9 4.93

MEA 4.5t

MGO
P2o5

0 4.q0
63 4,62

MEAN 4.51

MGO
K20

0 4.21
126 4.82

MEAN 4.5 T

63

4.40
4.85

4.77

126

4.30
5. 10
5.45

4.95

126

4.83
5.O7

4.95

112

4.57
4.92
5.13

4.87

112

4.82
4.93

4.87

112

4.66
5.08

lr Q7

MEAN

4.22
4.82
5.03

4.69

MEAII

4.22
4.82
5.03

4. 69

METJI

4.61
4.77

4.69

MEAN

4.22
4.82
5.03

4.69

MEAI{

4.61
4.77

4.69

MEAN

4. 4rl
rt. 95

q.69
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126

lr 6?

5.12
5.47

112

4.63
tt. 93
5.22

112

4.67

q lr?

112

5. 15

63
0

4.16
4.59
4.68

63
0

4. 16
4.77
4.93

126
0

3.94
5.04
5.47

126
0

4.64
4.99

126
112 0 't 12

112

\.52
4.70

0
0

0
0

l! 1'l
4.25

K20
MG

P2o5
0

63
0

63
0

I1ld/cs/ 10 STACKYARD C(!t)

CfrAIN TONMS/HECTARE

rrr]r TA&ES CF mAlls tr*rr

\.12
4.51
\.55

K20
MG

LI},!E
5

12
19

0
0

P&5
K20

LIm
5

12
19

P2o5
MG

LI}IE
5

12
19

K2o
MG

P2o5
0

63

LI},IE

't2
-t2
.19

't9

'126

7 0.f

5.O7
5.43

-112

\.52
4.90
5.04

112

0
0

3.58
4.68
q.94

0
0

3.80 4.48
4.42 4.68
4.40 4.83

3.74
3.86
4.39
4.44
4. 36
lr lr?

3.42 t1.53
4.46 4.81
4.97 5.17
5.11 5.1-?
5.52 5.35
5.42 5.52

4.5c
lt.46
4.63
4.73
l.t 'l lr

4.9e
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7 I /n/ cs/ 1 0 sTAcKraRD c(r{)

GRA]N TONNES/HECIAN E

idrrr STAI'lulRD ERRORS 0F DIFFERENCES OF MEANS ii*fi

TAE-E LIME P205 K2,o MG

SED

IAE.E

o.t9o

LIME
P2o5

0. 155

LI}!E
KN

0.155

P2o5
K20

0. 113

LD.{E
t4G

sED 0.269 0.269 0.220
EXCEPT IIIIE}I COI'IPARING MEANS WITH SA}rIE LEVEL(S) CF:

o.235

o. t96

LIME
P2f5

MC

LIHE

TA!!.8 LIME
P205
K20

K20
MG

P205
HC

sED 0.192 0.192 0. 381
EXCEPT hIIEN CCfiPARING MEANS WITI, S/NE LEVEL(S) OF':

P205 0.160
K20
LIHE. P2O5

TAS,E

0. 160

sED 0.333 0.272 0.4?1
EXCEPT IfiEN CCF1PARING MEANS hIIfi SAME LEVEL(S) CF:

o.226
o.392

0.333

o.277

LI}lE
K20

MG

P2o5
K20

MG

LIl.rE
P2f5

K20
MG

LI.IE. K2O
P205. K20
L I}- , P205 . K20

rfirr SftATlr'l STANDARD ERRORS AND COEFFICISITS 0: VAnIATIOII fifir
STRATII4 DF SE CU\

B.ocK.ltP 11B.OCK.I{P.SP 12

CRAI}I MEAI DTi 77.4

0.381
o,392

8.1
8.3
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't I/v/ cs/ 10 STACKYTRD c0{)

STRAU TOiI}IES/HECTANE

rrt*r TAEES CF lEAl'lS filrr

MEAI 2.27

0

2.20
2.63
2.88

2.57

0

2.03
2.45
2.34

0

2.19
2.35

2.Zl

0

2.02
2.64
2.76

2,47

0

2.\1
2.54

2.47

0

2.08
126 .2.87

2.47

P2o5
LI}IE

5
12
19

MEAN

K20
LI},lE

5
12
't9

K20
P2o5

0
bJ

MEAN

MG

LN,E
5

12
19

MEAN

MG

P2o5

63

MEA}'I

HG

K20
0

2.67

2.58

126

2.46
2.85
3.31

2.88

126

2.94
2.81

2.88

't't2

2.47
2.66
2.89

2.67

112

2.73
2.62

2.67

112

2.46
2.88

2.67

MEAN

z. z)
2.65
2.82

2,57

MEA}'I

2.25
2.65
2.82

2.57

MEAN

2_57
2.58

2.57

ltEAt{

2.6
2.65
2.82

2.57

MEAN

2.57
2.58

2.57

HEAI'I

2.Zl
2.88

2.57
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78lt/cs/ 10 STACKYARD C(r{)

STRAI{ TONNES/HECTARE

rlrrr TA&ES 0F MEANS ]r]rr
P2o5
KN

LIME
5

12
19

P205
MG

Li].tE

12
19

K20
MG

LI}4E
5

12
19

K20
},G

P2o5
0

63

LI}IE
5
5

12
12
19
19

2.08
2.52
2.44

63
0

2.',t1
2.69
2.76

't26
0

2.Zl
2.90
3.43

126
0

2.9 3
2.81

112

2.40
2.17
2.49
2.56
2,60
2.56

063
01260

'r.98 2.42
2.37 2.88
2.23 3.53

0
o 112

1 .88 2.5',1
2.58 2.67
?.77 3.00

0
0 112

1.89 2.50
2.Zt 2.43

K20 0
MGO

P2o5
0 1.56

63 1.99
o 2.25

63 2.49
0 1.86

63 2.33

126

2.51
2.82
-?.09

112

2.42
2.65
2.78

112

2.66
2.80
3.20

't 12

)oA
2.81

126
0 112

2.21 2.63
2.34 2.68
2.91 2,86
2.9O 2.75
3.67 3.39
3. 19 3. 00

1.77 2.28
2.37 2.53
2.10 2.58

0
o 112

STRAU MEAN D47 78.?

SI,IB PIOT AREA HARVESTED O.OO247
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