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Dr. Breuchley's observations show ttrat the value of bare fal-
lowing Ior weed eradication depends largely upon the spcies it is
desired to eliminate. Some species, as Shepherd's Pwse (Capsclla
Bursa|astotisl, which gerrninate and flower throughout the year,
are not reduced by fallowing, because they grow and form seed so
quickly that ttrey re-stock the ground in the interval between
autumn ploughing and the first spring cultivation. Others, as
Popgy (Papaz'er sp.), have so long a period of natural dorma.ncy,
that they leave enough viable seeds ir the soil to yield a big crop
even alter the fallowing. On the other hand, Black BeElt (Alope-
curus agrestis) and others with a short period of dormancy, are so
reduced by fallowing that they can be kept within bou.nds; suft-
cient viable seeds are, bowever, left in the ground to recolonise the
land rapidly unless adequate cultivation be given.

Fallowing also improves the phlsical condition of the soil. It
had so marked an effect on the tilttr ttrat we ryere able in the first
year of cropping to obtain a seed-bed u/ith no more cultivation
than harrowing, However this effect soon passed away, and i]l
the second year the seed-bed was no more easy to oblain than
usual; it was less fine than in the first year.

It is proposed in future to continue the separate hawestings
and to continue the fallowirrg indelinitely but in a somewhat differ-
ent rvav. In 193G.31 Strip I is being fallowed (the west end) ; in
f93I-32 Strip 2 will be fallowed, and so tlroughout. In each year,
therefore, one-fifth of the Iield will be uader iallol' ard four-iifths
under crop, of which one-fifth is in the fi$t year after fallo$., another
in the second year, and the others in the third and fourth years
respectively. This will give opportuaities of studving the eifects
of fallorving and also of keeping the field clean.

POTATOES
The variety planted was again AIy. It yields less on our land

than Kerr's Pink, which we grew from l92l till 1926, but it matues
earlier and fits in better wittr our programme oI autumn work.

There were two sets of experiments, both in the same field and
with the same variety; in oue the maximum yield was ll tons, in
the other with equally efrcient mixtures of artificial fertilisers, it
was 7 tons only. The heavy yielding crop had had farmyard
manure, the other had not. In genera.l one would not have expcted
so marked a difference', but in 1930 the crop receiving Iarmyard
manure continued growing well throughout the la.tter part of the
season, while the crop without it weakened early and became
smothered in weeds, ma.inly chickweed (Stella/io ,ftedial; no
fertiliser scheme helped much, although no fewer than l3 were
tried; the yield witlout nitrogen, like that u/ithout potash, \I.as
4 tons per acre; this was raisd to 7 by the heaviest clressings oI
artificials. The number of plarts per acre averaged 14,760. Itr
the other set the crop gave a yield of 7.5 tons from larmyard
maDure without any artificials. One crt. sulphate of ammonia
gave an additional 30 cwt. of potatoes as also did 1.0 cwt. sulphate
of potash so long as suficient superphosphate was given, otherwise
tle illcrea.se was only 24 cwt. Superphosphate (3 c.rt. per acre)

! S.€ Report lotrg23-r,lr pp. 120, 1rl, Jd.nd 1921.12, p. 9'l
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gave the very satisfactory increase of 36 cwt. of Dotato€s Der acre
so long as there was sufrcient nitrogen and potait; witli irsum-
cient quantities tle increase was only ll cx,t-. The results are as
follows :

Sulphate ol
Potash, or

equivalcnt
per acre

7.65 I 8.12
7.8,1 | 9.29
8.01 I 9.53

lIearl 8.57 toDs.

SDlphate oI
ABrrotria, cwt.

per acre.

luaqc yirw in tors lc, erc.
Witlout PhoBphate. I $rit! Phosphate.

012
7.89 8.32
8.30 9.84
8.86 10.25

Mea! 9.3? to[s.

8.78
9.00
9.22

9.75
10.18
I1.00

Geoeral mea! - 8.97 tons. Sta.trdard eEor for above table --{.216 toss
ot 2.40 per cetrt.

Mcarl nDmbe! oI platrts per acre. 14,3,1I.
AI plots received farmyard EaDur€.

As betweeen the various potassic fertilisers sulphate of potash,
mudate- of potash and potash manure sa.lts all gav! approxiinately
equal lelds when used with a complete fertilisei. Wfti, howevei,
superphosphate was omitted tle muriate and the manue salts
were less effective than the sr:lphate suggesting that the potato
needs sulphate 

-a. 
well as nitrogeir, potassiim, a.id phosphoti:s; a

resull also obtained at Woburn fu. f62).
The maximum leld was Il tons per acre; it is remarkable how

often ttris figure fia-s been attained'as tle bighest on our farm.
The number of plants per acre was about I4,i00.

No quality determinations were made ttris year, but chemical
atralyses were made of the tubers of ttre heavier crop. The per-
ceotage of dry matter in the tubers was about 29 a it was 

-not

affected by nitrotenous, or phosphatic manuring, or by sulphate
of potash ; it was. bowever, loriered by chloridis: tius ootasU
manure salts in the larger dressing loweied it from 2B.g p& cent
to 22.1 per cent. The nitogen content of the tubers was about
0.3 per cent; it nas raised by nitrogenous but lowered bv ohos-
phatic and potassic manuring,-a-nd bf the chlorides ; it n-i, how-
ever, leas!_affected by sulphate of potash. The figures are given
in Table III.

TaBLE Ill-CorDpositioa o, Potatoes as influeaced by Manurhq.
Potatoes, Long Hoos, lgl}.
PerceDtage of Dry Matter.

Singte
Potash

l,lo SuperphoE)hate given.
No Single , Double

S/Amm. i S/AmE. iS/A.mf,.

Superphosphate giveD.
No , Sinsle Double

No Potash
ISu]phate

SiDgIe I Muriate
Potash lPot3-sh SaJts

(Sulphate
Double , Muriate
Potash lPobsh Salts

Mean

Getreral Maatr

22.54

22.55
22.82
23.39
22.2C
22.43

22.64

22.72
23.56
22.91
21.99

22.91
93.87
22.9a

23.2a
92.51
22.O5

22.83
23.26

22.35
22.61

93.l4
22.95
23.04
23.15
23.68
23.03
21.9S

23.51
22,97
22.54
22.59
23.11
22.8t
21.71

29.87 I 22-93 | 22-58 22.13 | 23-00 | 22.8L

22.A5
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Potdo.s, Long lloos, 1030.

Perceatagc of NilrotE[.

No Potash
lSulphate

Sbgle I Muriate
Potasb tPotash Salts

No Superphosphate giveD
No SiEgle Double

S/Ame. lSiAmm.lS/AEE.

Superphosphate giveo
No i Single Double

S/A.6m. I S/A;m. SiAom.

.320 I .342

.318 | .288

.298 I .333.322 .322

.258

.293

.295

.330

.286

.295

.320

.3r3

.318

.321

.3t6

.286

.294

.342

.33r

.317

.334

.331

.310 |

.354

.350
_335
.35S
.358
.322
.334

.:i t0

.324 .338

.3ll .323

.2s2 I .318

.312 | .323

L ttl1r mdrk - I I I IMeatrs I 1.316 t.126 l.sol

General Vean I I ttzz
1.357 t.416

r.365 l

tsdpbate IDoubleJMuriat I

Potash I Potash Salts 
I
IMeaD 
]

C,etreral MeaE I

S*rrnary of Pot&ssic Ma les : Mcdn of all.

Aaoutrt oI K2O
cwt. per acre-

Dry Eatter: per NitrogeD per ccEt.
cent. in tubcrs. in frcsh tubers. io dry matter.

0.329
0.310
0.317
0.0028

Notre
o.4
0.8

Staadard error

23.1 i

23.0

0.10 I
I

t.42
1.38
1.39

ElJcd of Diffcrctt Sars.

Dry matter per ceDt.
in tubers.

Nitrogea per c€trt.
irl {Iqsb tubers. in dry Eatter.

Amount of K,O
cwt. per acre 0.4 0.8 0.4 0.8 0.4 08

As Sulphate
As trIuriat€
As 30 pe! c€[t.

P.tI.S.

23.0

22.4

23.3

22.r

o.316
0.316

0.321

0.334
0.3r0

0.307

1.36
1.37

1.11

t.43
r.36

r.39
StaDdard errors 0-17

The potatoes at Woburn (also Ally) yielded even better than
at Rothimsted grving up to i3 tons pdr acre. The most marked.
effec-ts \r'ere from nitrogenous ma.nuring; phospbatic and potassic
fertilisers had less eflect, contrarjz to expectation on t"his fuht soil.
In another experiuent cyanamide aud iulphate of ammon"ia were
found equally effective, as also w6re superphosphate and basic
slag, compared on the basis of equal amouaG of nitrogen and of
phosphoric acid respectively. Another experiment iadiiated, like
the one at Rotlamsted, t}tat a certain amount of sulphate, in the
forrns of sulphates of matnesiun, potassium and calcium, had been
beneficial; larger amounts, however, were not (p. 152).

.321 I
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In our Rothamsted and Wobum experiments we have com-
monly obtained very satisfactory yields from the following mixture
of fefoIsers : "

l0 tons farmyard uanrue ploughed under in autumn or
winter.

3 or 4 cwt. sulpbate of ammonia.
3 or 4 cwt. sulphate of potash.

4 cwt. super. (17 per cent P.O")
applied il the drills at the time of setting tbe seed; the 3, 3, 4
mixture correspond to the proportions IN : 2.5K.O: lP,O..
Where muriate of potash or potash manure salts are used insteail
of tle sulphate the amount of chlorine (C1) should not be more
thar double the nitrogen (N).

Jxperiments were also made at other centres in various parts
of Eogland. The most striking result bas been the marked benefit
from superphosphate, the average increase at the seven responsive
centxes per cwt. of 36 per cent super. (17 per cent P.O.) having
been 12 cwt. per acre ; the same figure as is obtained at Rotiamsted.
Thc actual iacrease varied; at one of the centres the response was
only 3 cl!.t., at anottrer it was crrt. ; at three centres there was
no response. The average increa-ses for the past three seasons Iler
9w.t.. o! 16 per cent superphosphate (17 pe[ cent P,O.) are given in
Table IV.

TaBI-t Iv.-IDcre-ses iD Yield oI Potatoes per cst. o{ 36 per cent. super.

r028

2
l9
I
I

_14

* British QueeD: Rilrg Edward gave Do increase.
Details are given oE p. 00.

The result at 0$mby Clif{ is especially interesting because it
rd apparently depressed the yield in 1928, awas here that super. had apparently depressed the yiefu in 1928, a

result similar to t}tat at Kirton. In 1929 it had no effect. and in1929 it had no effect, and in
1930 it ha-s ircreased the yield. However the depression may have
been caused, it is obviously only ar exceptional occurrence and we
are not yet prepared to account for it.

A number of experirnents have now been made to ascertain
how heavily a crop can advantageously be fertilised u'ittr super-
phosphate. In general ttre effect depends on the level of nitroger
and of potash giveu, and the broad results are (l) that these two
fertilisers can act well only when tle crops are sufficieotly well
suPPlied with phospbate; and (2) that superphosphate is effective
even in large dressings where the Ievel of crop production varies
from I to 14 tons per acre-the usual case in good potato districts

-but it had little actioa where the yields Fithout it, or with only
a small dressing, were below 8 tons or aboye 14 tons per acre :

Wisbech
Stowbridge .,'Woburtr
Rotiamsted
Owmby Clijf

1030

v
t2

8

l0
l3

24

r929

6

6
Nil
I

_
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Average yield, toEs per acre.

4
8
5

6.92
9.97

15.37

6.54
ll.l9
15.39

0.66
11.40
15.80

Yield o{
No. oI

SEper. given.
Double I

*heD oaly one
do6e of super-
phospbate was

8lvetr.

Single
dose. dose.

BeIoEStoDs..
9-14 tons

Above 14 tolls

. 
The details aI€ tive{ io Table V the .,dose ,, is usually 2 c$t. 96 per

cetrt. supe!. Pet acre.

T^Br-E V.-E lect of Supef,phoq)bate olr Yield of potatoes: Tods per acrr-

Y. CeDtre. Soil.
No

Super.
5lngle
dosel ruple

dose.

1927
1928
1928
1928
t929
1928
1929
t929
t928
1929
r930
19S0
ts30
1930
r930
1930

t930

1930

Wobum,
Wobums
StowbridSe, NorIolL
Owmby Clifi, Lincs.
Owmby Clifi
Batrgor
Bangot
Midlad A8ric. CoIl-.wisbech.

Wisbechr
Owmbv Cliff
MidlaE'd Ag::ic. Con.
Wisbecha
Wisbech,
Haverford1xest
Nateby (Ilacs.)

welshpool

Bouraes

Light sand

Bhcil fea
Oolitic liDestoae

ri$i $a;iy
loaD

Ltht loaro

Y":'

Huugry saDd
Mo6s soil ia deep

Fat
Coutrty School

ga.rdeo
Light black len

4.06
t2.25
8.10
8.r8
7.42

t5.78
t4.68
8.00

16.s8
1r.67
11.37
10.03
13.18
t6.27
7.94

9.21
9.18

10.22

4.10
13.43
10.05
6.?9
7.44

15.62
14.23
7.42

17.32
t2.48
12.10
10.98
14.14
15.60

8.21

9.54
r t.64

3.96
14.00
r0.97

7.31
18.12
14.63
7.83

t2.a2
I t.85

9.05
14.42
r6.39
9.68

9.50
13.29

t2.07

4.08
14.69
t2.57

7.30
16.03
I4.66

7.97
t7 .7 5
l3.tl
12.34
9.70

I4.62
I5.93
9.96

9.44
12.36

12.18

6.65
1t.77
15.80

: S:nCle dose usually 2 cwt. superphosphate per acre.z King Edward. SiEgle dose !t cwt.
'Slogle, double aDd treble doses, unit 3 cf,1. in this case.
'British gueetr. SinSle dose Jl cwr.
s Single dose 2l cwt.

Both at Bourne and at Wisbech 5 cr*t. of super. gave profitable
returns: 1.85 tons of potatoes at t}le former, and I.24 at the latter
centre; at Wisbech, however, the response was confined to British
Queen and there was no gain with Ring Edr,rard. These differ-
ences in behaviour of different varieties are now being studied.

At Boume the first 2 c!!t. of sulphate of potash -increased the
yield of- potatoes by I ton per acre, and the iecond 2 cwt. gave a-
further increase of 16 cwt. per acre, both profitable.

Perhaps the most drarnatic resdt at the outside centres is that
obtained at Tunstal by Mr. A. \1'. Oldershaw on a light sandy
soil in Suffolk, reckoned- as hopelessly bad, which vet whe"n chalke"cl
and given a dressint of 3] cwt. superphosphate alnd 4 cwt. nit ate
of soda per acre, yielded over l3 tons of potatoes per acre.pilally, in experiments on light land at Biggleswade and at
Burford, and on heary land at Hull, we this year compared inor-
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gadc with organic manuring for potatoes, testi.g dried blood
aEarnst su.lpbate of a.mmonia and steamed bone flour agaiEt super-
o,hosphate. On the light land there was no differeuce-in effectl on
the. heary soiJ the organic fertilisers were distincfly inferior, super.
Sr"i"S I S tons more than steamed bone flour, 

-and 
sulplate- of

ammonia 0.83 tons more tha.n blood on yields of about- 10 tons
(Table VI). The organic {ertilisers certaiirlv require little }now-
ledge for handting, ana tley are convenient ior g'iraen use, but we
h-ave no evidence that they ever act better than, or even as well as,
the artif icial f erti.lisers-

. The effect _of the bulky organic manures, farmyard manure and
rotted shaw, is shown on pp. l3Gl.

SUGAR BEET
The variety grown was again Kuhn ( Iohnson's Perfection).

The average yieki of washed roots was the iime as last year; tbe
percentage of sugar was slightly higber while the yield oi tops was
considerably higher. It was a good growing seaso:n and the-leaves
did well but the roots could noi keep pace. The resutts brine out
strikingly the variation in efrciency of the tops from seasdn to
season, and their low eficiency as compared with that of the
mangold. The results of recent years bav6 been:

Maryolds.t

I Yidd of
I top" i"Y*. I toDs
I Fr acte.

Yield of
roots ia

toDs
Pef acre.

I part
o, toP
!na.&es
oI root

Yield oI
to,ps itr
tots

per ade.

Yield ot
roots itr

tons
p€ acre.

I part
of top
makes
of root

ts26 I 25.23
lg27 I r0.s2
r02r I u.43
lg29
1030
Meln I 12.4r

0.16
6.4t

12.loa
3.38
g.16
7 _43
1.44

0.48
0.31
0.80
t.37
0.81
0.76

6.06
3.80
6.01
3.94
4.23
5.02

22.43
r3.42
25.22
20.67
26.78
22.50

6.25
3.46
6.83
5.25
4.30
5.O2

(a_l Th9 {igules Er!€tr in the lg26 Report oD p. 14! are for rtrwashed b€et.r Bar ield. Plot 4 A.C.

The yielcls of tops vary a good deal according to s€r_son and
ryquring, but tle yields of roots vary much less., The root is
able to keep pace wittr the top up to a certaia stage, but then it
can do no more, no Eatter how much the top grows. Mangold
roots, on the otler hand, can continue growth much further and
so keep pace wittr the better leaf grow6 of good seasons. This
restriction or congestion of the roof of the suiar beet mav result
Irom its constitutiotr; its sap is so highly coicentrated tf,at new
soluble material from the lei may noi readily enter so that the
process of traaslocation from leaf to root may be considerablv
retarded. Increased concentration of the leaf iap might improvi
matters; this may explain tle special value of sal-t as a terti[ser.

The manurial results show t'hat tle leaves behave normallv
giving their full increase with fertilisers, but ttre roots do noi.
Thus in Rotation II the yields for varying dressings of nitxogetr
Pere :

1 Etclodira 19r? ,rh.r! th. lailue -as du to very !rt. so*ioa.
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