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Introduction

The primary lask of the Section is to ensure the efficient planning and execution of field
cxperiments. To this end we did the secretarial work of the Field Plots Committee and
its many Working Parties etc; we provided detailed plans of all experiments based on
the Committee's decisions; we helped sponsors to formulate proposals for experiments
in practical form and in consultation with the Head of Farms, advised sponsors on the
day-to-day progress of their experiments. Some of the more specialised experiments were
done by the Small-plot Staff of the Section. We made notes on the crops on the plots in
mid-season and helped the Statistics Department to prepare for publication the Yields
of the Field Experimezrr. (Mainly McEwen, Barnard, Finch and Jones)

Secondly, we rec€iyed and guided most of the 3000 visitors who came to Rothamsted
(in addition to those who attended Subject Days on potatoes). Most of them saw some-
thing of the Classical experiments and in 1979 many examined also the winter wheat
exlrriment (Factors Limiting Yield) in West Barnfield, on which the crop looked
excellent throughout and yielded exceptionally well (see p. 17). @arker, with help from
other members of the Section)

Field Plots Committee

The Committee (F. G. W. Jones, Chairman; R. N. Bradfer-Lawrence, L. Fowden, I. J.
Graham-Bryce, A. E. Johnston, E. Irster, T. I-ewis, R. Moffitt, J. A. Nelder, P. B.
Tinker, C. P. Whittingham and T. Woodhead, with Dyke and McEwen as secretaries)
controls the field experiments on both farms. In 1979 the main Committee and its
Working Parties, Commodity Groups etc, met formally on 27 occasions; many tours of
the experiments by Commodity Groups allowed less formal and often very productive
discussions. The present organisation was devised in 1977 by F. G. W. Jones who re-
tired in November. He joined the Committee in 1965 and took the Chair in 1975. I. J.
Graham-Bryce, a member since 1973, resigned in 1979 on leaving Rothamsted.

The number of plots in the various categories in 1979 (Table 1) were not much different
from those of 1978. The grand total increased by 2,14, mainly because there were more
microplots.

Small-plot Experiments

The Small-plot staff provided sites, equipment and help to those sponsors whose expcri-
ments could not readily be adapted to methods and machinery used by the Farm. This
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TABLE I
' Number of plots in 1979

Grain Rooa
Full-scale plots (yields taken)
Classical axperimen,s

RothaEsted
SaxmuDdham

Inag -pc r iod rolation e 4r r imeal s
Rothamsted
wobum

Crop tequence experiments
Rothamsted
WoburD
Saxmundam

Annual exlE mentt
Rothamsted
Wobum
Saxmundham

Tolals
RothaDsted
Wobum
Saxmuuham

6t4
3E0

270
5&

lt62
570
80

237
100

t22
76

:

I
@
96

v
288

v
,(}3
4@

358
280

E4
368

651
u6

80

1608
419
46

2701
1073
,to6

Hay and
Sreen crops Total

@ 1956
49
4

89E M276 l6d)
lm 506

lo74 6lt7Toral 4l8O 853

Full-s.elc plots (oo yields takeD)
RothsDsted
WoburD

Microplots
RothaEstcd
Woburo

All plots total

year they did all operations on 46 experiments (1509 plots) and some operations on 22
others (886 plots). Because of increasing pressure on the land available in the Garden
Plots and Long Hoos IY-YII, an additional area has been allocated for Small-plot work
in Long Hoos IIL This will allow some (possibility not enough) periods of'rest' to
eliminate disturbing effects ofprevious experiments on later ones. A problem ofparticular
difficulty in autumn 1979 has been the increased requirement to apply sprays to winter
cereals in the autumn when (especially this year) the ground is too wet to carry wheels or
even feet without marked ill effects. (Wilson, with Jones, Martin-Smith, Turnell and
HaggrO

The Ctassicsl Experiments

On Broadbalk Flanders wheat replaced Cappelle-Desprez, grown for ten seasons. A
fungicide spray (triadimefon) was applied to control leaf diseases, mainly mildew, and
this will be done as a routine in future; an aphicide will also be used if necessary (not
applied in 1979). With these changes, and an early sowing (10 October) yields, exc€pt on
poorly-manured plots, were outstandingly good (Table 2). With farmyard manure,
96 kg ha-l fertiliser N with P and K at staodard rates (plot l, this treatment began in 1968)
the yield of grain after beans \vas 8.7 t ha-l (69.5 cwt acre-l), the best ever recorded oo
the experiment.

Yields of spring barley on the Permanent Barley experiment in Hoosfield werc on
average about equal to those of 1978, about 0.6 t ha-l less than in 1977.

tu

733
E6

2M
639

9635

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-1-136 pp 4

FIELD EXPERIMENTS SECTION

TABLE 2
EroadMk (BK) atd Hoos Barley (HB): Yields of crops from selected treatments

Grain at 85% dry tuatte., t ha-I and total tubeE, t ha-r
Wheat after

Potato€s, beans Barley

Trratalrcnts
Nonc

N3PKMe(Na)

N4PKM8(Na)

FYM

FYM+N2

,:a ,:, ,:,

31.t 48.4 34.9

- 43.7 43-7

2A.O 32.6 269

1979 t978 1977

BK 2.6 3.2 2.s
HB'
HBT

BK 7.3 6.8 5.6
HBI
HBT

BK 7.6
HB'

BK 8.3
HBI

1979 t978 1971 1971' 1978 1977

6.1 ll .l 7.o1.7 3.3 2-2 - t6.5 9.80.9 1.0 1-7

BK 6-9 7.9 5.2HBt 3-3 5.1 5.2

5{ 
'7 

{.r4.6 5.3 5.9

6.4 5.8

8.0 5.8
s.8 5.6

D.7 4.t 30.2
6.5

FYM +N2PK BK 8.7 7.8 5.7
(sioce 1968) 

Dare of ptanting t4ts gts lgl4
* With rcsidues of castor meal, crops in rotation barley, potato€s, beans
t After barley, no castor rn€al
Symbols: N2, N3, N4 = 'Ni0o-Chalk' at ,1,14, 192kgNha-r

P =Sup€rphosphate aDnually, at 35 kg P ha-l
K = Sulphate of potash an[ually, at 90 kg K ha-!
Mg =Kieserire applied at 35 kg Mg ha-r every third year
(Na) =Sulphatc of soda aDtrually utrtil 1973
FYM = Farmyard manure aoaually, at 35 t ha-l

Efrects of silicate on Hoos Barley. The termination in 1978 of the rotation of crops
(started on part of the experiment in 1968) will allow a changed test of silicate of soda
in 1980; meanwhile a brief su rmary of recent effects is presented. Silicate has been
applied annually since 1862, at first as equal weights of sodium silicate and calcium
silicate, since 1868 sodium silicate alone, at 448 kg ha-l. It has increased the yield of
barley in every decade of the experimett (Rothamsted Report for 1966,320-338).

TADLE 3

Hoos Barley, efects of silicate of soda on barley, grain at 85% dry ma er, t ha-r

Mean yields

Trcatmedt
since 1852

None
P
KM8(Na)
PKMs(Na)
Mean

'Omittiog 1912, 1933, 1943 (fallow) and 1953 (no yields Ecord€d)
t ContiDuous barley since falloE, 1967
Symbols: Si Sodium silicate at il48 kg ha-r aDnualy (sodium silicate at 224 and calcium siliqate

1868-1966. 1968-79i
None Si None Si
1.54 t.95 1.92 3.36
2.49 2.s9 3-51 4.At.63 2.05 2-4t 3-72
2.47 2-66 3.91 4.23
2.03 2.31 2. 3.83

0 48 96 144 itrcrease

+0.52 +1.52 +1.85 +1.74 +1.44
-0.02 +0.43 +0.65 +l.m +0.51
+0.50 +0.97 +1.69 +2.6 +1.31
+0.34 +0.31 +0.38 +0.24 +O.32
+0.34 +0.83 +1.14 +1.26 +0.89

P
K
Mg
(Na)

.t 224 kg ha-t 1862-47)
Superphosphale at 35 kg P ha-r aonually
Potassium sulphate at 90 kg K ha-r amually
Kies€rite at 35 kg Mg ha-1 evcry third year
Sodium sulphate at 15 kg Na ha-l atrnualy until 1973, noDe sinc.

Potatoes

IDcrqses for silicate 1968-79i

N, kg ha-1, aDnually

103

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-1-136 pp 5

ROTHAMSTED REPORT FOR 1979, PART I

Sinc€ the changes introduced in 1968 effects of silicate have been markedly greater;
more than in proportion to the general increase in yield (Table 3). On land not given P
silicate gave on average l'3 t ha-l extra grain; the effect of superphosphate is only
slightly greater (l'4 t ha-l). On land given P each year since 1852 the mean eflect of
silicate was 0'4 t ha-1, or about 10%. Silicate gave greater increases where 96 or 1'14

kg N ha-1 were applied, and without applied N its effect was small (Table 3).
Since 1968 the rotation potatoes, beans, barley has been followed, in one phase only,

on parts of the comparable plots with and without silicate, the remaining parts having
barley grown continuously; Table 4 compares effects of silicate in barley on the four
seasons aYailable.

TABLE 4

Hoos Barley, efecls of silicate of soda on barley grown continuously (C) ond in
rotdtion (R), grain at 85'% dry matter, t ha-t; means of 1970, 1973, 1976 ond 1979

N, kg ha-r, aonually

0
Treatment

siDce 1852' C R
Nooe o l'o4 2'22

si l .57 3.04
IDcr€ase +0'53 +0 82

P 0 I .69 3.13
si 1.74 3.41

Insease +0.05 +0.34
KMg(Na) 0 r'20 2'62

si 1.56 2 95
Inqease +0 36 +0 33

PKMs(Na)0 1.28 2.93
si l.7l 3.38

Incr€ase +0'43 +0'45
MeaD O l'30 2'72

si 1.64 3.21
Iocrcase +0-34 +0'49

. Si: silicate since 1862

,lE 96

CRCR
1.36 3.27 r.60 3.56
2-82 3-9r 3.51 4.10

+t-46 +O.Q + 1.91 +0.54
1.14 4.55 3.67 5.05
3.66 4.E3 4.28 5.@

+0.52 +0.28 +0.61 +0.04
2.U 3.63 2.33 3.84
2.U 4.13 3.88 4.67

+0.80 +0.50 + t.55 +0.83

3.58 4.69 4.46 s.24
3.79 4.83 4.82 5.22

+0.21 +0.14 +0.36 -0.02
2.53 4.M 3.O2 4.42
3.2t 4.42 4.12 4.77

+0.75 +0.38 +1.10 +0.35

144 Mean

CRCR
1.50 3.30 r.38 3.09
3.5s 4.29 2.86 3.E4

+2.05 +0.99 +1.48 +0.75
3.64 4.86 3.M 4.q
4.42 4.98 3.s2 4.s9

+0.7E +0.12 +0.48 +0-19
2-49 4.tO 2.02 3.55
4.56 4.78 3.21 4.13

+2.O7 +0.68 + l.19 +0.58

4.63 5.4s 3.49 4.58
4.E5 5.47 3.79 4.72

+o-22 +0.4 +0.30 +0.14
3.M 4.43 2.48 3.
4.34 4.88 3-34 4-32

+l.2E +0.45 +0 86 +0.42

Symbols: Si sodium silicale at rl48 kg ha-r annually (sodium silicate at 224 and calcium silicate' at 224 kg ha-t 1862-67)
P Superphosphale al l5 kg P ha r annually
K Potassium sulphate at 90 kg K ha r annually
Mg Kieserite at 35 kg Mg ha-r ev€ry third year
(Na) sodium sulphate at 15 kg Na ha-r annually uotil 1973, noire sincc

Exc€pt where no N was applied, silicate gave larger increases in continuous barley
than in barley in rotation. In continuous barley the effect of silicate increased markedly
with increased N; the residual N left by beans may therefore explain the appreciable
increase for silicate in barley after beans without fertiliser N. But the efect of silicate
did not increase with N applied to barley after beans. In continuous barley silicate gave
increases nearly equal to those given by P; in barley after beans increases for silicate were
less than those for P. Silicate gave negligible increases in barley after beans with P and
96 ot 144 kg N ha-r (where yields were about , , 6u-r) but in the corresponding con-
tinuous barley, with yields about 4 t ha-l, silicate gave 0'7 t ha-l without KMg(Na),
0.3 t ha-l with KMg(Na).

Effects of silicate on beans and potato€s were small, except for the anomalous incrcase
of 4'3 t ha-l of potatoes with KMg(Na) (Iablc 5).
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TABLE 5
Hoos Ba ey: etects of silicate on potatoes (total tubers) od

beans (grain at 851 dry matter), t ha-r
Potato6. BeaDst

0si 0si
6.91 7.37 I.l 1.38.35 7.97 0.9 0.7m.10 24.X9 2.O 2.239.m 3E.77 2.4 2.s

18.64 t9.62 1.6 1.7
. 4 seasons, 1968, lgj l, 1974, 1971l4 s€asons, 1969. t972,1915,1978
Symbols: Si Sodium silicate at 44g kg ha-r annuallv (sodium

silicale_al 224 and calcium silicate at :il ig bi:i
1862_67

P SuperphosDhate at 35 kc p ha-r annualtvK pohssiumlulphate at 90 ks K ha-r anniBllvMg Kieserite al 35 ke Mg 56-r-€v.ry tbi.6 rear 
-

(Na) Sodium sutphare at l5 kg Na ha--r anDuajty uDtil 1973,
DOne sltrce

Nitrogen fertiliser for forage maize

In experiments at Woburn and Rothamsted there has been a useful response by bothgrain and forage maize to nitrogen fertiliser at rates greater than those normally recom-
mended. (Rothamsted Report f 1925, part l, l4Lllr. The response curves h;ve been
anoEralous; iyreqlle_ th9 ryplication from 50 kg N ha-r to 106 kg often gave little oino increase, but-150 kg N frequently gane a substantial increasei Exampiles of these
anomalies from three experiments are given in Table 6.

TABLE 6
Mean yields offorage maize (tlry matter) and grain

(at 851 dry mauer), t ha-r

Trcatnrcnt NoDe
sincc 1852 P

KMg(Na)
PKMs(Na)
Maan

Without dazornet fo. grai, maize
1973

Without dazomet for foragc
t977

With dazoDet for forage
1976
1919

Graitr 1975
Forage 1975

150

5-7

7.8 1.6 8.6

9.6 9.t 9-6I1.5 I1.8 14.7

3.9 3.8 4.36.8 6.8 8.4
N (kg ha-r)

(i)

(ii)

100

5.3 4.6

80 1mE-8 9.07.8 9.1
(i) Graio and forage maizc, Wobum
(i!l qgoq-ol of pathoSens experiment, Rothamsred(iii) Nirrifcation inhibirors eipcriment, Rotbamsted

On average of all our tests the 
^succes_sive 

increases in forage were +0.6 t h&-r (lOO
kg-N la-r qinus 50 kg), +0.8 (150 kg N ha-r minus 100 kg).

Split applications at sowing and 5 weeks later gave no more than similar amounts
given all at sowing.

(iiD
FoBge 1916Forag. 1917

40
8.8
8.0

N (ks ha-l)
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Because of these results a series of annual experiments was started in 1979 to study the

response curve of forage maize to a longer range of nitrogen fertiliser dressings'

The exp€riments tested all combinations of:

(i) Nitrogen applied 4 weeks before sowing

0, 60' 120' 180 kg N ha-r

(ii) Nitrogen applied in the seed bed

0,30,60,90, 120, 150, 180,210 kg N ha-l

Nitrogen applied early gave an increase in the mean yield from 8 9 t ha-l with no

nitrogen-to tolz t ha-t *itn t8o tg N ha-l- Nitrogen applied to the seedbed gave thc

sam"-a"o-uty as shown in the examples; with no nitrogen the yield was 9'0 t ha-l but
toitt, :O tg Niu- the yield was ouly 

-8'4 
t ha-1' However, further increases in the rate of

N ilnp.ou""a tn" yield successively by 0'9, 0 6, 0'l t ha-l until a plateau was reached with

120 kg ha-r. (Barnard)

Eentgr*k (Trigonella foenwrgraecum). A small experiment tested combinations of:

Inoculum: None, Rhbobium meliloti sfiair. ?112.

Nitrogen (as 'Niiro-Chalk): None, l5O kg N ha-r to se€dbed, 150 kg N ha-r at

flowering.

(l)
(2)

The crop (var. Margaret) was sown in early May, flowered- in late June and was

har"ested i, b"tob"r. frithout fertiliser N inoculum increased the mean yield of grain

rro- o.z t to 1.9 t ha-1. seedbed nitrogen without inoculation gave 2'6 t but with inocula-

tion only 2.1 t ha-l. Nitrogen at flowEring was much less effective on uninoculated plots

(1'1 t) than on inoculated plols (2'6 t). (Yeoman)

Strff

D. P. Yeoman was awarded the B.Sc' degree of the Council for

Awards.-- 
i. l. farter joined the Section; his main responsibility is work

Station. D. S. Martin-Smith joined the Small-Plots Staf'

National Academic

with Yisitors to thc
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