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WOBURN EXPERIMENTAL STATION
REPORT FOR 1937.38.

BY DR. H. II. MANN
Season

The season of 1937-38 was a rather remarkable one. Among the
many memorable features were the very wet winter, followed by
a serious drought from February to April, the exceptional mildness
of the early spring, the severe gales which prevailed at times,
particularly at the beginning and end of June, and the series of
thunderstorms during the early part oI August. The most impor-
tant feature from the farming point of view was the long spring
droutht (following on the wet winter) which led to alnost record
crops of those plants which were sown either before the drought
appeared or whose germination was secured in spite of its prevalence,
but which also resulted in very light crops of hay and in great
dificulty in establishing the later spring crops like kale. The
meteorological records from October 1937 to the end of 1938 were
as follows :-

METEOROLOGICAL RECORDS FOR I937.3E

Month Totat
Fall

Bright
Sun-
shine

No. oI
Rainy
Days

I{axi- Mini-
-u- | mum

1ft.
in

GrouDd

Grass
Itini-

le3? I Ins.
Oct- . - 2.76
Nov... 1.84
Dec. .. i 2.44

1938 i

Jatr. .. , 2.40
Feb. .. | 0.63
lIar... I O.32
April.. I o.l2
May .. 1.77
June.. I l.I0
Juty .. i l.6r
AuE. .. i 2.83
sept.. . i r.20
O.t I 2AC
Nov... I z.rl
D€c- .. I 3.4?

t2
ll

2t
12

5
l6
l0
l3
11
t4
17
l6
2l

Hours
13.7
69.1
28.7

48.4
66.4

189.8
157.5
t78.4
211.3
104.4
t67.7
124.3
128.4
88.4
47.8

.16.8
45.6
58.1
34.2
59.5
67.1.
68.5
6S.5
6,{.6
56.8
53.8
43.3

"F.

46.6
4l. r

.F.
12.1
34.0
31.8

36.9
35.2
39.2
32.1
41.5
40.8
61.6
53.1
48.6
12.t
42.5
33.5

"F.
51.3
43.0
38.6

40.7
39.9
46.5
49.3
54.3
61.8
63.4
64.8
58.5
50.1
17 -4
3S.2

33.7
32.1
3{.0
26.8
36.8
18.7
48.5
50.9
44.6
37.1
38.6
3l.l

.F.
37.s
30.7
2S.l

Totat or I

-""o I#to3s - - I 20.s,[ r6{ t5?1.8 57.3 42.2 51.3 38.5

CONTINUOUS WHEAT AND BARLEY EXPERIMENTS
The present interest of these experiments, which have been

caried on ever since 1877, continues to reside in the study of the
effect of fallowhg, without further manure, on the crops of wheat
or barley. Two two-]'ear fallows have been taken in recent ]'ears: in
1926 and 1927, and again in lg34 and 1935. The crop in 1938 was
thus the third a{ter a two-year fallow, and thus assists in deter-
mining hon, far the previous manuring {or Iilty years has affected
the power of recovery of the soil through fallowing.

TernPeraawt (Mcan\
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(a) Cortintots Whcat.-" Red Standard " wheat lvas sowo on
November 8th, and a good plant was obtained and developed
normally. On the whole the weediness did not appear to hive
increased much since the fallow, except on the viiy acid plots
(2a,5a, and 8a and b) but on these the awo twitches lHotcls iwltis
ar'd Agroslis slolonr/cza) which prevail in this field proied absolutel)
uncontrollable, and the condition has reverted almost to the condi-
tion before the last two year fallow. There was little of the weed
Vicia hirc a or wild vetchling, which has been such a nuisance on
certain plots, but this is probably a seasonal matter.

The yield on the various plots is shown in the following table.
TABLE I.

C6tin&tt Gto6;ne o, What,1938-4kt72 ,t.an Os31-ts35') laltooirc ai.t t .tk*, Jall@inc,

Thc chief interest of these figures lies in the relation of orevious
p-r1rqing to_ the capacity for iecovery o, fertility by nieans of
fatlowing. This is shown iir the followin! Iigures forteriain selected
plots.

YieA ol dress.d eon ?at dcte
t877-86
(with

maDures)

tst7 -26
(with

maDures) j*9iff- Aner tso ye:'is' fauo*
(tro manures since 1926)

t
2a
2b
3b
4
5a
5b

1
ltb

bushels
10.8
25.4

21.1
t7.7
31.5

32.4
t7.4
26.7

bushels
3.6
0.3
4.3
7.1
1.1
6.1
7.1
8.8
4.0
9.6

bushels
I l.l
0.3
l.l
9.6

t7.8
r0.9
r3.3
t2.8
8.6

2t.3

bushels
t0.7

DO CrOp
13.7
13.4
15.8
t6.3
t4.8
I1.4
13.0
14.3

bushels
r7.9
2.3

12.9
lt.5
t8.6
8.5

13.5
r2.0
16.0
ll.8

bushels
t2.5
0.9

13.3
10.0
l4.l
\1.4
13.5
t3.4
t3.4
16.5

lb.
I

3b
4

6
i

lr.6
0.9

4,i
t3.l
1il.,
10.6
l0.o

1.1,1
ta.a
lt.5
13.4
lt.,r

2.6
8.6

lr,l
t5.2

10.7
13.0
!1.8
16.7

u9l

60.0
01.0
00.5
6t.o
01.0

6l.l
01.,
0r.6
61.,
eo.i

eot

oi.o

61.,

6r.{
61.0
61,,
61.2
61.2

51

266
at7
E7l
456
6r0

868

834
819
420

156
5rs

136
111

815

lot9
30,
85a
9?3

l0l!t

1777
98

t99
980

t0-i
893
77t

ta2L
1041
99'

ll.lll
1163

,30
6i4

t81
911

ll9i
lilil
932

1008
l27l
1483

l1a
11b

)1tuu..s Applied .{ntrually.
(B.loE rhe FaxoP.)

Fo. mounts 3e Re@rt l9ri.l9r8
No Mtrres rin.. ie26

@oala ..
, lio€, Jer., 1e0t, r.pearcd 1909,

rAeaoci, r*ei .. . -
rep.ated Je., rsnt .- --

:; .: .t :. I

(sutcrphcpLates aad sulDbate I

..1
.!d sulDb.te or ammolia .. I

J.n., 1lO5 .. . . .. I
&d nit:r.6f vn. I

i,i".it -.til.*", i.rpriti I

rn,, 1905, repeal.d 1.n.. 1ul8
aqd sulpLai. of ammoda
tate years) ..
o.,19()5, r€D€ated lan.. 1918
d, in art.mate rraB, lithte 

]

nitrate of sod. (omirted ia

"it..tl u.ii" .. .l
and litrate of s6da
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The recovery of the yield after the fallows is very troteworthy ;
so is the maintenance of the recovered yield even in the third year
after the fallow in the present case, in spite of the absence of any
manuring since 1926. This applies to all plots, but the outstandint
charactei of the ptot to which farmyard manure had been applied
for the first lifty years of the erpriment seems now alrnost to have
disappeared. There has been little or no recovery of the Plots made
acid by treatment nith sulphate of ammonia either by fallowing
or by absence of any Iurther addition of this salt.

(b\ Codinuo*s Ba qt. " Pl'tntge Archer " barley wils sown
on February th, and a good plant was obtained which grew
normally, considering the exceeding poverty of these plots. The
vield on the various plots is shown in the Iollowing table.

TABLE II
C^linas G,@i4 oJ Ba*r, \93aaf., , 1@' llga1-rsts) tCto-ir€ ..4 )@ktt lduocins,

1916 4rd lrrS

!l&s6 Apph.d ADuarly
(Belor. th. Edloa.)

lor uouDrs c R.port 192i-l0r,r
\o tuur.3 eire 1925.

tb. Itt. lb.

I

2b

3b
3bb

6
7

8b

8bb

l0b
lla
l1b

Utrmuurcd
SulDb.t of mmonia .. ..
tu'ra. iitb li@, Me,, 1005, rep..t.d 190r.

1010, l9l, ed 19rl .. ,.
As ra. 

'irh 
lioc. D.... 1E97, r.D..red lrt2 .,

A3 t.. nth liE.. f,tc., lEo?, reDc2tad U.r. , tloi
Nitr.tc of 3oda .. ..
As 3:, ?ith lide, Jr., l02l . .

Nftrat. ol sod. .. ..
As 3b. sith liEe, Je., rrtl ..
Min.ral DuuG (superybaph.ie od sulpbate

ol potasb)
A5 4., Pith li@,19ln .. ..
Min rd l!@t,c ed sulghar. of @DoDia .
As 6a, riih lirE, Mrr., 1005, EIaled 1016 . .

.As!..rirhli@,D...,1E9?,reFaled lrlr ..
ItiDcr.l l!Eu.6 ed litratc o! soda ..
UnEour.d
uin.lal meur€s a!d, i! alteftate FaE, sulPbat.

of admoDia
As Ea, *ithlioe, De.., tEl7, rep..Ld 1912 . -
lrimral @nu6 .rd lulph.t o, .elDdia

(@rt d ir rlt mt. 
'ersl 

..
As Eb.ritb UEe. Do...1817. r.Deai.d l9l, ..
Vin !-.r rlEu6 od, in .lt rmte Fc, altrat

ol !od.
vin.rrl mdure dd nitrate of soda (ooitted in

alrernat vears)
suD.rDh6p6ak iod nitat. oI soda , .

RaD. dusr ..
Suli,b.t. oI potah and ritr.t. ot sada

l?.1
0.4

t5.E
1r.l
L.,
t0.0
16.?
l6.0
t0.{

10.6
18.,
1.5
6,5

18.0
18.3
10.4

,.8
17.9

2.e
tl.4
20.5

20.,t
9.5
8.1

rr.7
18.,1

E6'
,l

147
585
72E

l0r5
8t4
861
ll0
6re
016

7,1
3r0
91,
043
614

lrto
010

l11
1003

1038

l0{,
610
434
197

lo06

a9J

19.0
4E.0
48.5
51.0
4€.t
50.0
48.6

t0.,
50.,

a!.7
.l

4S.l

51.0

s

50.6

51.1

63.6
51.0
5{.6

803
?

800
197
6t6
894
782
678
509

53'
7&l

?

851
646
5a7

?
698

?

763

?88

669
508
356
61'
836
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Considering the circumstances, the crop of barley was a.stonish-
ingly good, and the effect of the two-years' fallow has evidently
lasted at least util the third year after the fallow, as the following
figures show.

(with
matrures)

bushels
26.0
39.4

(with
manures)

bushels
8.5

After two yeals'
Iallow

After two years'
Iallow

(no manures siEce 1926)

bushels
20.4
2.7

21.9

2l.l
21.4
5.8

21.2
30.6
20.2
84.7

bushels
19.8

10.0
r9.2
18.2

17.4

16.3
29.1

bushels
l7-3

bushels
I1.2

40.4
23.3

43.0

a0"
23.0
.10.0

I
2a
2b
3b
4e
4b
6a
6b
0
7
llb

1.5
8.7
8.7

l0.t
I1.6
4.9

t3.4
16.8

25.9

t0.r
r0.3
16.8
9.4

13.4
r 1.9
10.0
22.O

o-4 I

l2-l I

ra o I

10.6 I
l8 2 I

1.6 I

l8.g I

18.3 I

ro-4 I

18.4 I

The falling off in the years succeeding the fallow has been oI
the same order in the two occasions quoted, though it is certainly
not greater in the later case, when the soil would presumablv be
more exhausted than after the first fallow.

GREEN MANURING EXPERIMENTS
A new long-term experiment on the effect of tares, mustard,

clover and ryegrass as green manures, either alone or in conjunction
with applications of farmyard manure, straw, and varying amounts
of su\rhate of ammonia on the yield of kale was started in 1936.
Unfortunately, as can be seen from pp. 133-134, this experiment has
not yet given any definite results as the kale crop has been alrnost
a complcte failure in the last two years. The plan of the experiment
involves growing the kale crop alter the burial of the green manure
crop grown in the same year. This is possible provided the weather
in or about June is suitable for the burial of the green crops and the
sowing of the kale. Neither in 1937 nor 1938 was this the case, and
hence the kale crop was sown late and had to be re-sown in the
middle of August, with the consequence that the crop was very small.
Kale has been used in this experiment because the other green
manure experiment now runnhg, in which mustard and tares are
buried, has shown that it is a very sensitive means oI testing the
eflect of green manures on the succeeding crop.

ALTERNATE I{USBANDRY EXPERIMENT
In recent years, it has been contended that the best way ol

maintaining ttie fertility of land is to have an alternation of " lly "
crops such as grass and clover, or lucerne, occupying the laad for
several years, and arable crops which would utilise the fertilitt
accumulated during the time the " ley " crops were on the land.
How far this is more effective than a proper use oI artificial manures,

Yicld of dressed cotn per acrc

Plot
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and, small amounts o{ Iarmyard mamrre on a continuous arable
rotation. in maintaining the iertitity of land is a doubtiul question,
and it seemed of imporiance for a direct test to be made of the two
methods in a light ;il such as occuis at Woburn 

-Such 
an--gxperi-

ment has, there-fore, been established ir Stackyard Field at Wobum
in 1938, and the Present rePort contains, in a separate sectlon,.the
first vear's resulti. The experiment consists of a five year rotation,
three- vears of which may be under either a seeds ley or under
luceme. Reference for details may be rnade to the seParate section
of this report dealing with the exferiment in question, pp. 136139'

LUCERNE INOCULATION EXPERIMENT

In 1932 a series oI plots was laid down to test the effect of
inoculation of the seed on the yield and character of luceme and so

1938 is the seventh year oI the'growth oI the croP. The results have
shown no increase- oI yield due to the inoculation, though the
nitrogen content of the fodder from the inoculated Plols was Sreater
in thE earlier years. The plots have continued to yield-very-heary
croDs. though, in spite of-all that could be done, weeds and grass

are'now t en"ding to imother out the lucerne. The crop has, however,
been maintaine-d by very thorough harrowing of the area after the
final cutting has lieen iaken intach year, rePeated several times
during the succeeding winter, and, in the last four years, a dressmg
,,f fainvard manure (10 tons per acre) applied as a toP dressing
in -fanuiry of each year. The actual yield of lucerne ha1- for each

veir since it was planted is shown in the {ollowing table.

YieA of hrcns trdy Per efi

It is anticipated that it will not be possible to maintain this
area under luce-me for more than another year, owing to the hcrease
of grasses and weeds, which have now seriously invaded the area

in ipite of the annua.l and frequent harrowing.

OTITER FIELD EXPERIMENTS

An account of the following experiments will be found in the
:tatistical section of this rePort.

l- Sir Corrsa Rotdion Exberiue*. This has been carried out
ever since 193O, using no ouiside organic manures, but applying
varvins amounts of nitrogen (in the form of sulphate of arnmonia),
Dotisf(in the form of miriate of potash), and phosphoric acid (in
it 

" 
torm ot suDerDhosDhate) for eich crop. 1038 is the nintb crop

of the series. the'rotition used consists of barley, clover, wheat,
potatoes, rye, and sugar beet'

1932 r933 193{ 1935 I936 t937 fotar

Uniaoculated
IDoculated
trlean of aU pI

toDs
0.70
0.68
0.89

totrs
3.28
3. r2
3.20

tons
1.07
3.96
4.0r

6.55
6.48
8.52

totrs
4.37
4.25
4.33

totrs
5.02
4.98
5.00

tons
3.42
3.
3-27

27.41
26.62
27.O2
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" 
2. Tlv Masurittg of Sugar Bed. This is a study of the effect of

farmyard manure applied in the autumn, and;I cornmon salt,
superphosphate, and muriate of potash, applied either in the
previous autunn, in the early spring, or at t66 time of sowins. on
the sugar beet crop in the light sandy soil at Wobum

3. The Maturitg oJ Muha Go/deri Ctobs with Corcedraled, Orsanic
a*d olher Nitrogetous Maranres. The cro! used in lg38 was kalE and
the manures investigated were soot, dried poultrv *-*.. ..r.
dust, compared with sulphate of ammonia,- w.ith 

-or 
without ti.re

addition of dressing of farmvard manure.

POT CULTI'RE EXPERIMENTS
The work in the pot culture house outlined in the last reDort

has been continued. The experiments on clover sickness haru,e"ih.d
the point that we have been able detinitely to cure I his disease bv
heating the soil to 135-1r()'F. though it reippears if clover is aeaiil
continuously gron'n on this soil. In 1936 tiri still more imooriant
discovery was made that a liberal application of farmvard inanure
was successful in_-preventing clover iickness from appiaring in the
crop, wtute artllrctal manures had no such effect. The results
have now _been published in detail (see paper IX, p. Zb, of this
Report). We aie now preparing f#ther l,ots of s6il sufficienth.
clover sick for further experimenis on the subiect.

The study of questions relating to the nitrition of barlev on
the extrem€ly acid soils produced by the continued use ot suldhate
of ammonia has been continued, and an account of them and the
results obtained are now almost ready {or the Dress. It is hooed
that these will be published during th6 present yiear.

Work has also continued on the effeit of manuring with various
forms of organic material chiefly $'ith those that miiht be used as
green mamrres, in comparison with farmyard manure and with
sulp-ll,te of ammonia. The results are now being prepared for
publication.

FARM REPORT
From the point of view of vield, the season of lg37-88 wab a

good one, at least in certain cases. All the autumn-sown croDs did
well, and also those that were sown earlv enoush in the sorine to
be established before the drought became seridus. Recor'd vi"elds
were, in fact, obtained with wheat, barley and potatoes, and, even
with. sugar beet, the early sowing enabled a ve-ry good crop to be
obtained. On the other hand. the hay crop was riery tight, ina tne
late- spring crops such as kale were in-ferior anh o--nly yietOed
moderately.

On Stackyard Field the area known as " Series C,,was fallowed
in preparation for another experiment, and the year appeared to be
suitable for the pu-q)ose, the spring drousht aliowing i laree Dart
of the " twitch " to be elimirated. The aria known a-s.,Series D,,
in the same field, which was similarlv cleaned in the previous vear-
has now been- dev_oted to the long period experiment (see abov61 on
alternate husbandrlz.

o
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As far as livestock are concerned, cattle, sheep, Pq. pigs. dig
,".rr**"ii a*ir,* ,he vear, but the *'e{' uigh irice rii feedingltufts
did'away with iny possibility of large profits' A 1-1FI gl-PlYit:
#il-h"il;;;aii;;;;i"-"F"t"Fittt'9cop11s11;g^"11rherdiA;. i*ild*lir; iir? ptire {or a bacon pig. The farm shepherd

(D. B. McCaUr.rin) obtained a Prize for percentage of lambs to ewes
ieas, i".tuairig the iir:st prize {or a-bacon

i; the season 1937-38."' Til;;; "I"*d 
with a breeding flock of 88 ewes, all being 

-cross
bred wiih two Hampshire rams. The number of Pigg wa-s r"e"duged

drrrine the vear owirig to the very high price of feedlng stulls' Dur

the ye'ar closed with iherd ot 128 animals'
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