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WOBURN
EXPERIMENTAL STATION

C. A. Tsonoro
A combine-harvester was used for all the cereal plots, including

the classical experiments (continuous wheat and barley). Com-
bining began on 4 August and ended on 2l August, facilitated by dry
weather which preceded, and lasted throuthout, except for showers
totalling less thar I inch in the period l0-I3 August.

Grain yields were generally satisfactory, but potatoes and carrots
were poor; some good yields were obtained from sugar beet, because
sugar percentages were relatively large (about 19o/.), but yield of
roots was less than in 1958.

Table I shows that the mean temperatures and hours of sunshine
from May to October exceeded the long-period means. Rainfall for
the year (21.3 inches) was below the long-period mean (24.8 inches),
and much below 1958 (29.2 inches).

Tenrr I
Monlhly mean temlerulures (means of rnaxinum aad tttinimum),

totd rainlall and daily means of bright sunshine for April to
October 1959, with d.epartures from long-period means in brackets

M€aa
Temperature

Month f F.)

Bright sunshine
Rabfall ldaily Eean)
(inches) (hours)

49.r (+2 7) 2.42 (+o.45) 4.90 (-0.01)
53.3 (+r.3) 0.60 (-r. ) 7.0r (+0.s7)
58.7 (+1.2) 0.99 (-0.71) 7.40 (+0.79)
03.3 (+r.9) 9.68 (+0.24) 8.35 (+2.31)
63.4 (+2.7) 0.S5 (-r.38) 7.32 (+r.40)
5?.9 (+r.2) 0.09 (-r.94) 5.72 (+1.09)
53.4 (+3.9) 1.92 (-0.38) 4.00 (+r.30)

1955 was also a dry year (20.3 inches), after a wet one (28.0 inches);
H. H. Mann then drew attention to the good corn crops and poor
roots and potatoes and pointed out that a moist subsoil underlies the
Light sandy toams, so that relatively deep-rooted crops can maintain
fairly good growth (Rer. Rolharnst. exp. Sta. for 1955, p. 176).
Table 3 compares crop lelds at Woburn in 1958 and 1959, and
Table 4 shows soil-moisture depletion.

FrcLD EXPERIMENTS

Continuous oheat and batley
The Report for 1957 (p. 214) says that observations were to be

made in the area called " permanent wheat and barley " on the
cropping oI wheat on the barley land and of barley on the wheat land.
Strips of \Minter wheat (Squareheads Master) were drilled across the
" continuous wheat and barley " areas in December 1958, and spring
barley (Plumage Archer) on the remainder of these areas in March
1959. Both crops developed well, except the stand was incomplete
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in plots which had received sulphate of ammonia in the first 50 years
of the experiment. Unsatisfactory groltrth on these plots has been
noticed for a number of years and was commented on by H. H. Mann
in l94S (Rep. Rotharnst. ex!. Sta. for 1939-1945, p. 254). No
sulphate of ammonia was applid trom 1927 to l94O; in I94l and
1942 top-dressings were given at 2 c&t./acre. Nitrogen was given
as " Nitro-Chalk " in the periods 1944-46 and 1949 54, and " Nitra-
Shell " was given at 4| c\,!t./acre in March 1959. Since 1955,
ground chalk has been applied to counteract acidity oI the plots.

There is a double interest in the results from the cropphg of the
wheat and barley areas in 1959. The yields are to be considered in
relation both to the preceding fallow and to the particular crop area.
The beneficial efiect of previous fallow was brief, and conclusions
from this experinent must be deferred for a few years, because yields
in the first year after fallow may be exceptional. However, it is
of interest now to consider the " continuous wheat " and " con-
tinuous barley " area, the yieltls from the two unmanured plots
(Numbered f and 7), and from the single plot which received dung
(Numbered llb) from 1877 to 1906 (giving 200 lb. ammonia/acre),
and from 1907 to 1926 (giving l0O lb. ammonia/acre). The un-
manured plots received nothing from 1877 to 1940, and the dung
plots nothing from 1927 to 1940. Nitrogen has been given since
19t(), as explained above. For a comparison with yields in the
recent pre-fallow period, it seems desirable to use the mean of the
four years 1951-54 with wheat, and the mean of the years lgSl-53
and 1955 with barley, omitting 1954, when results were incomplete
because of weeds. Although the wheat and barley areas were
cropped in 1949 and 1950, the results were also unsatisfactory.

Tesrr 2

Mean yield,s (4 ywsl of grain lcul.laoe\ in Plots 1,7 and llb ol
" conliwols uheal " and " conlinuous barley " arcas, bcfote
lallou petiods in 1955-58 (wheal,l and l95E58ibarltyl, conpiret
utith nean yields of grain (aot . I acrel for the sane plats in 1959 when
bolh uheat and barley uere grown in bolh areas

Contiauous
\nheat area

Wheat Barley
Mean yield be{ore tullow

(195r-55) 9.3
M€aE yield after lallour

(1059) ... 2O.5 23.1

The 1959 mean yield oI wheat in the " continuous wheat " area,
and of barley in the " continuous barley " area was about double
the yield before fallowing. Table 2 also shows that wheat yielded
more in the barley area (26.1) than in the wheat area (2O.5), whereas
barley lelded more in the wheat area (23.f) than in the barley
area (21.8).

Gr een nanur ing e r perimed
Early potato yielcls averaged only 4.3 tons/acre, compared with

l0 tons/acre in 1958 when May and June had more than average

Crfitinuous
barley arca

\\theat Barley

I1.8

26.1 2t-6

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-1-92 pp 4

WOBURN EXPERIMENTAL STAT ION

Crop

t85

rain. Despite the difierences between 1958 and 1959, some treat-
ments gave responses in both years ; potatoes after treloil undersown
in the preceding crop o{ barley, and after ryegrass both yielded more
than after fallow. The 1958 season Iavoured the growth of green
manures in barley for testing in 1959.

The times of ploughing in green manures before barley affected
yields more in 1958 than in 1959. Ploughing in during spring, gave
average barley yiekls of 28'4 cwt./acre in 1959, compared with 23'2
cM./acre with ploughing in during autumn; in 1958 the yields were
30.9 and 22.8 c*t./acre.

Si x -cour se r ol ation e xperiuent
In thjs experiment, using mineral fertilisers only, crops developed

satisfactorily, except for clover, which became weedy and was
ploughed in in June.

In April 1959 the barley on some plots became yellow, which was
found to be associated with soil acidity (about pH 5). Hydrated
lime at 1 ton/acre was immediately added. Since 1955 the original
liming procedure has been changed, with lime given only once in
6 years. We shall now revert to the original scheme of giving 23
cwt./acre of ground chalk alter potatoes for rye, and after sugar beet
for barley.

Mean grain yields of barley were 28'6 cwt./acre, and of rye 27'l
crt./acre, compared rvith 26.1 cwt./acre and 25.2 cwt./acre in 1958.
Winter wheat (16.2 cwt./acre) in 1959 yielded less than in 1958
(20.6 c*t./acre). Main crop potatoes averated 8 tons/acre, ll tons
above 1958 when there was an early outbreak of blight. Sugar beet

felded over 12 tons/acre of roots ind 46] cvt./acre of sugar-.

Ley and arable rotstions er|etirne l
Table 3 shows the mean yields for crops in this exPeriment in

1959 when there was a rainfall deficit ( 3'46 inches) and sunshine
excess (*0.65 hour/day), and in 1958 when there was a rainfall
excess (+4.46 inches) and a sunshine deficit (-0'56 hour/day).

T.rgrs 3

C/o? Prod.uclion (lonslacte\ in lhe Le1 and Aruble Rotalion
Experiment in the years 1958 anl 1959

1958 1959

Barley (grain) ... ... 14 l'7
Barley (straw) ... ... l5 l'3
Sutai beet (roots) ... 16 8 13'6
Sugar b€et (sugar) ... 2'g 2'4
2trd year luceme (85% DII) .., ... l 0 2 4
Potatoes (total tubers)... l4'0 l2'2
Carrots (roots) ... ... 7'3 6'l

Although sugar beet yielded less in 1959 than in 1958, the yield was
satisfaclory and greater than in the Six-Cou$e Rotation Experiment.
Lucerne is a deep-rooted crop which was presumably able to reach
moisture at greater depths than the more shallow-rooted crops
(potatoes and carrots), which yielded tretter in 1958.-- 

The relatively large yield of lucerne in 1959 is remarkable in view
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of the persistence of luceme-stem eelworm (Auknahus difsatl in
this area. The 3-year lucerne plots were fallow during 1959, in an
attempt to prevent the eelworms developing further.

M ar ket- garlen e xp erimcnt
Leeks were harvested between 4 March and f5 April, belore the

dry spell, and yielded 5| tons/acre, similar to 1958. Early potatoes
gave only 5l tons/acre, compared with over 7 tons/acre in 1958.
Globe beet gave 7.8 tons/acre in 1959, and 7.9 tons/acre in 1958.

Irrigation experimefi
Soil moistures at three depths (0-B inches; 3-9 inches; 9-18

inches) were measured on one irrigated grass plot and one nearby
unirrigated BTass plot at intervals Irom March to September.
Table 4 shows the results at 9-18 inches, where moisture changes
are particularly interesting.

TABLE 4
Soil moisture as perce lage of lhe @eight of samplcs taken at 9 18 inches,

in irigated arl. unirrigated llots carybtg Cocksfoot grass

l5 July l, AugGt l0 S.pt@bd
9.6 8 a 7.'
6.4 6.2 3.0

The control plot received 8.1 inches of rain during the sampling
period, and the irrigated plot had this plus the equivalent of 6.8
inches of rain as irrigation. On l0 September the moisture in the
surface soil (G-3 inches) was 2.Oo/o in the control and 4-8% in the
irrigated plot, which had the equivalent of 0.5 inches on I September.
Without irrigation the mean leld of dry grass was 3lI c*t./acre and
d5 cwt-/acre with-

Tabie 5 summarises the analyses for nitrogen made on samples
of dry Cocksfoot gra-rs from all (24) plots on each of the six cutting
dates.

TABLE 5
Weiglns oJ tby gross (G\ and oJ nitlogen (N) rcnoved (aoLlauel al

earh culJitug, with ad. without irtigalion, and al diferent rubs of
n;bogen a?plication, in 1959

Without irrigatioE With irrigatioa
0.3 cli{. 0.0 cwt. 0.3 c\rt. 0.0 cwt.

GNGNGNGN
0.2 1t'1 0.4
0.4 14.3 0.6
0.3 12.8 0.6
0.3 rl.3 0.4
0.4 16.5 0.0
o.2 6.5 0'3

Total ... ..- 27.9 l.l 35.1 1.4 57.1 1.8 72.8 2.8
Nitrogen was applied 6 tihes, at 0.3 and at 0.6 cwt./ac!e.
Irrigatiotr amounted to 1.8 inches ia May, 2.5 inches in June, 1.5 i[ches

in July,0.5 inches in August and 0.5 irches ir Septembq (total 6.8 inches).

SaEdils d.t. ,3ldaE! 7 U^, 28 l&y
Inigar€d ... ,., ll., 10.8 t0 a
Not iriaated ... ll t lo.E 8 0

Date oI cut
6 May

27 May
22 Jurc
14 Julyll August ...
I Septemb€r

7-l 0.2 Il.0 0.4 7.8
6.8 0-2 7.7 0'3 ll.5
1.6 0.t 2.o 0.1 r0.0
2.0 0.1 2.2 0.1 s.2
8.1 0.4 9.0 0.4 12.0
2.3 0.1 2.6 0.1 6.6
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The mean yield with irrigation in 1959 (65 cwt./acre) was less than
in 1958 when irrigation produced no response (81 cwt./acre with
irrigation; 80 cwt./acre without irrigation). The low yield in 1959
can be attributed to the Cocksfoot sward deteriorating, for it con-
tained much Poa annua. This weed constituted about l0o/o by
weight of the " Cocksfoot grass " samples taken from two plots on
27 May, Because of this permanent grass was ploughed and resown
with ryegrass in the autumn. Since the Cocksfoot S37 was som in
April 1954, it has given an amual mean yield of about 3 tons/acre
(dry matter).

Ja*sale* adichohz
Table 6 shows the weight of tubers lifted in February from the

land where someof the tops were cuttr October, 1958 (Rey'. Rothornsl.
ex!. Sta. for 1958, p. 189).

Tenrp 6
WcigW oJ Toline and of Jerusolem a ichohe tubers (tonslacrel oblained

when to-ps uere cul green (October 195$, and uhen tops remained
until lif ing (February 19591

Tops cut Tops Dot cut
Topine ...
Artichoke

6.6
t4.4

I87

8.0
15.3

Removing the top decreases the tuber yield of both Topine and
Jerusalem artichoke but only little compared with the 20 and ll
tons/acre ol green matter that was removed. The tops when cut in
autumn may not make satisfactory fodder, because about 30o/o of
the dry matter was " crude fibre ", so an experiment was started to
see horv earlier cutting of tops affects leld of tubers. The toPs
from part of an area planted in April 1959 were cut in July, and from
another part in November. In July both artichoke and Topine gave
about 8 tons/acre of tops: in this dry year the plants did not grow
again, and a sccond cut could not be taken in the autumn as planned.
The fresh weights cut in November were 5'4 tons/acre (Topine) and
6.8 tons/acre (Jerusalem artichoke), but many leaves had fallen
before this. (Mann & Bames.)
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