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DANGERS OF DETERIORATION
UNDER CONTINUOUS CROPPING

Bv H. H. MeNn, D.Sc., F.I.C.
(Assista\t Dircekry ll obun E rperirnerrtal Statior.)

Trr object of any {orm of agriculture is the obtaining of profitabteretums from the land, whiie at the same time _ii"t"i"in tbecapacity of the land for r".ttrer p.oauction. 
-ff,i" 

iil'friii'i?r'".tthe maintenance of the fertility'oi it 
"-""i1 

ir'"'Ir"t_H?j":;

Hi?t:."'i,?,.*"'i'S,:ilH['"*t,r,*i*"m#;r,;:lito":uays, rne cont[ruance of Drofitable agriculture wa.s secured by
Iflr_!"] ld"y-s. and the old -"ar"".i"sri"Jii" i^ a.ia"r"";riuow everv two or three vears Two hundred years ago, it wasfound possible-to ma.intain ihe iertrrrty, even of light land. without
g1:w_s,-provided. a.suitabte system 

"i ";"; r;i";i;; ;;iJffi;;
r IIc sysrem ol rotatton usuallV adopted providea, on the one hanJa targe amount of saleable proauce,'cfrietiy in ah;'i;#; ;;:'ffi;at t}te sarne time, a sufficidnt amount of 

'a.nimal f.oJio'i;;i;-i;"
F-{:+",:',"fu'':".l.P.1'*:trHtrg,:#d:,_i*l_tjjt"*rotanon-. erther in the original or in modified tor_, aia,_ao"Uieai"

glii,!:Iffi 'ilffi tlil:i*i[T,"$i;"Jxi,""'$,i*fil#,
ffi:riT:"f*#able the crops srown to '"-; ";;.llv 

-i"-.

..^Iff",, developments ia national economy have, however. ma.d.e

l-*t:Irt',.:iEl.i-ti-,fl ffiiliy:ffi1.1,*'"il? llilfu'iflffic-rops lor stock feeding has become reduced,, *a tU" ,i* .f *** l^ireu ro a-targe lncrease of cost in producing them. The advent"of the

i+_-,",'!U:"*.Ti:y:ili:ffi E#i"*"T;.#tffi jHfi Lt*arrca under perm-anent grass ha.s a"" .aoJlo ti" .r"ol-i ;ii;t
:,n"*]:u available. And, on the other hand, tn. ,"rrt, J"..irrom other parts oI the Empire and the Worta tra^s remo'v'e<i tUL 

"orncrops from ttre domin""t p"iitio" u"y L;;.ry;"irfte;ir"itfirliiicultivation of light land in EnglanA.
, , I ne resu.lt is that over targe areas, especiallv o{ light lands the

:::.1ot"..,o* have .been perforce abandoned, ;nd ii hardly auy
Jg:n +T any defi!.ite system oI farming come to reptace theri. Iirsome ptaces, even, there has been a tendency to ertw sinsle croDsyear after year, with the application ,t *tifrcij -i"-*8., ", 

5iolner conceutrated uanures, either alone or in combination withrcrmyard manure. Thus, for irstance, there are certain areas of
:m
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light land, particulary suitable for potatoes, \ hich have tended to be
put under potatoes every year. Where things have not gone so far
as this, there has been a tendency to use short rotations, consisting
of marketable crops, and attempt again, to maintain the fertfity
by frequent and treavy manuring, with dung manures as well as
artificials.

Such a policy is always dangerous, for if, for any reason, the
supply of cheap marure fails, as has recently happened in areas
whiih depnded on London manure for their cultivation. the situ-
ation becomes very difficult, and the fertility may rapidly disappear,
in spite of the use of artificial fertilisers. But even apart from such
rlnforeseen circumstances, I want to show you to-day that all the
evidence which is available seems to indicate that constant Erowing
of one, or even of two, crops on light land, year after year, with
marketing produce, leads to a fallirg ofl in l}e fertility, of light land
at any rate, even when the amouat ol manure us€d is quite con-
siderable. The exprience of \.\'obum, where I arn stationed, in this
respect is very typical, and there may be advantage in calling
attention to it.

The land at Woburn is a typical light loam, lying on the lower
greensand, which furnishes so much of the fght land areas in the
Ifidtands and the South of Engla-nd. For fifty years we have Srown
wheat and barley every year on such land, using large or medium
doses of artificial ferti[sers or of well-made cattle manure each year.
The crops were grown every year from 1877 to 1926 and the manures
were applied annuaUy.The actual applications I shall consider to{.ay
were those on five plots, a.s follows :

Plots I and 7.-No manure Ior the whole of fifty years. These
show the Ialling off of the crops ir the absence oI any manure
oI any kind.

Plot 3.-Nitrate of Soda, at the rate oI 2, cwt. Per acre Irom
1877 to 1906, and at half this rate from 1907 to 1926.

Plot 6.-Nitrate oI Soda, at the rate of 2, cwt. per acre from
1877 to 1906, and at halJ this rate from 1907 to 1926, with,
in addition, Miaeral Manures.

Plot g.-Nitrate oI Soda, at double the rates in Plots 3 and 6,
with, in addition, Minera.l Manures.

Plot ll.-Faxrnyard trfanure, about 7 tons per acre from 1877 to
1906, and at half this rate from 1907 to 1926.

It will be seen that, on the whole, the amouats oI both artificial
and duag manures were high, at least during the first thirty vears.
The land was kept very clean, and yet in nearly all cases there has
been a constant and almost steady decline in fertility, as judged by
the crops obtained, during the course of the experiment. The follow-
ing tables show this :
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Permanent Whcal

Pld Tlcalrnat pc, o.a. Yi.U oJ CorL ir. Bu.shck ?e, urc
ta77- 188?- 1807- t9o7- l0l?-1886 1896 1906 t9l6 ts26

bt sh.
l&7 No Maaure lz.t
3 N.Soda,2l clrt. & l+ cwt. 24,1
6 N.Soda, 2l cwt. & 1l cl"t.

with Mitreral Maaures. . 52.1
I N.tus, 5 ctrt. & 2+ c*t.

with Mineral Manules. . 37.2lI Fermyard Manure. T tons
& 4 totrs 26.8

tusn. bLth. a{.,.th. busi.t3.6 10.0 0.9 ?.02X.2 17.0 16.l t3.3

30.t n.a 17.6 t6.t

30.8 29.2 t8.r ,j.2
27.4 .O t0.6 r7.?

Permaned Baiey

Plot Trealrhent Pel acre YieA oJ Corn in B1.sh.k ?e/ ocre
1887- 1897- 1007-
1896 1906 tgt6

ta77-
t886

l0t 7-
1926

I &7 No Manure
3 N.Sa, 2l cwt. & ll c\,t.
6 N.Soda,2l cwt. & ll cYrt.

with Mineral Manures. .
I N.Soda, 5 cl*t. & 21 6rt.

Y.ith trfiqeral Maoures. .

ll Farm]'ard Maoure. 7 tons
& 4 tons

bush.

ll.3

ti.s}. btsh.
25.O l8.r
40.4 30.9

btsh. bLsh.
t3.4 0.o23.7 t6.2

36.3 10.7

12.9 26.1

46.0

53.3

40.0

4l. r

46.3

38.7 30.9

r0.t

20.0

25.9

There are several points to which I wish to draw vour attention
in connection witi the results shown in these tabler The first is
that, whatever the manuring, ir this light land, the yield of crop
has gone off very greatly in continuous cropping. The loss of yielil
is much less where farmyard mamrre is used than where pure arti-
ficial manures are employed, as is shown by the following percentage
losses, Ior the first tv/enty years, with heavier dressings, and in a
second twenty years, with lighter dressings.

Percentage Red.uctiott in Yield of Corn.

Plots

I &7
3
I
I

u

IrL 20 !ts.
42
29

t0

l4h.at
In 14 trs.

59
15
50
59
34

Batby
Ii 20 r"s. In 10 trs.Pdriil. Pct.. t.

15 64
41 78
23 63
2t a2
836
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If these Iigures and the diagrams are examined, it will be seen
that, in general, the percentage reduction il the yield of corn was
not widely different with the artificial manures, whether mineral
manures were added to the nitrate of soda or not, or whether the
amormt of dtrate of soda was doubled or not. In this case, it is
clear that the falliag off in leld is not due to a lack of manure but
rather to something which prevents the manure added from having
the expected effect. The eflect is less ir the case oi farmyard
manur6 than with any kind oI artificial that has been used, and it is
therefore, also clear that the use oI dung has in part, but not entirely,
avoided the influence which has destroyed the value of the manure
added.

What is the cause oI the loss of efficiency of the manures ? I am
afraid it is impossible to give an answer to t}ris question at the Present
time. From-our experience at Woburn, it would seem that some of
the loss may be due to the increase of certain diseases as a result of
constant cr.dtivation. In the case of wheat, for instance, there is arr
extreme prevalence of the disease known as " take-all," especially on
certain plbts. The cause may, also, be partly found in the iacreasing
difficulty of keepirg the land lree from weeds. This is always a Sreat
handicap undei conditions where one crop is grown year alter year,
but in the present case, I do not think it has effected the matter
much as up to 1926, very Sreat efforts were made to keep these
olots free Iiom serious weeds. At the same time, certain treatments
ho 

"ncorr"g" 
particular weeds, and the conditions of continuous

cultivation prevent the cleaning oI the land.
It is unfortunate that similar records do not exist lor the long

growing of other crops continuouslv on tie same land, in the case of
f,ght taid, for it is iri some other cises that the ternptation exists to
cirrv on tie Dractice. Thus, in one area of Bedforclshire, there has
beeri a great 

-temptation 
to grow potatoes year after year on land

which is very similar to that at Woburn. In a few Places the
Dractice has been a success for a fairly long peroid, aided by the use

6I London dung and artificials. In other cases, the Practice has
led to very seri-ous results. Eelworm disease has bercome prevaleut,
and the l;d has become incapable of growirg a paying crop of pota-
toes. This has, I know, occurred at ihe same time as the supply oi
London manure has become smaller, and to this may be attributed
some of the falling off of the hea.lth of this crop. But, itr part, at
arrv rate. it would seem to be the result of too frequent growing of
poiatoes on the same land. So far, in this case no-one has devised a
irr"thod of getting over the damage done, except to.leave the land
free from p6tatod for a number oi years-for no available manurial
treatment seems to be effective against the damage.

Other cases rnet with in prac{ical farming might be mlltiplied.
PerhaDs one of the most striking is the case of sugar beet il Germa.ny,
where'one of the timiting facto"rs in sugar beet growing is again the
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eeln orm which attacks this crop. It has not affected us yet in this
country, but any attempt to grow sugar beet continuousiv or even
too frequently on the same land, would be very liable t6 lead to
serious results with this croo-

Disease and weeds are two of the causes of the falling off in the
produce of land when a crop is grown continuousty, but I d"o not thi"r.
that this explanation covers more than a small ;art of the Droblem-
!1.gany-ca9e,s these causes can be alrnost eliriinated -d y"i the
fatling off with.a continuously grown crop seems to occur, ihough,
ot course, not always to the same extent. The matter is obviouslv
one lor senous experiment, for if we could grow our valuable crops
continuously on the same land, it would enablie areas to be usea muit
m.ore eftciently thll is_the case at present. The problem is one
whrch occurs_ on all land, but it is specially one whici concems the
light lafltls of our country.
. AJ present, the explanation evad.es us, and my obiect to-dav is

simply lhat of calling a warning agairst the idea ihat Lv the us; ot
artilrcial manures or any other means, the faLline off 

-in 
value of

continuously grown crops can be avoided. It is "otten. I Id;. ;
great temptation to grow a valuable crop very frequentlv. if;ot
continuously, and trust to healy artificial inauuiing tir malii^in tn"Ieriility of the land._ This policy is definitely d.ingerous, and, if
long contilued, all the evidence available worild in&cate tlat ile
land witl detedorate in value.
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