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SUGAR BEET AND POTATOES
ON A SUFFOLK HEATH SOIL

Bl A. \\'. Ornsnsxerr.. R.Sc., \.D..1.
(C oudlt A gricultural Or ganiser, E ast Stffolh) -

Tnr protrlem of poor light land engaged our attention soon after the
war.. trluch of it rapidly became ddrelict. .f gr"ur j.ut ;i *h.t
remained in cultivation was at an extremely low livel of productivity
Light land in a dry c[mate is in my op"inion verv.iiriiiui" i".
grass. It may be sown with ,. grais,,'but whad \ailt it srow ?
Enough to keep a rabbit ro an acre ! Under lucerne, kidnev"vetch,
sain{oin. (if enough-chalk is presenl ) and certain cloveis it is lelaiveiy
?roductive but ordinary " grass,,is in my view a mistake for sucir
land

\lre commenced the serious study of the problem of poor light
land in October. t925, by taking ovir 20 acrei of land in if,e pa,,:sh
oI 'l unstall. The particular fields had not grown a satisfactory
!r.op fo-I lt least three vears, and were in addition, full oi rubbish.
I he sorl ls a deep sand rvhich will .. blow ,, under certain iveather
conditions. One of the fields is named ., Cow watt ;, and my
lhajrman very aptly made the exclamation i; pooi G* ,ii- *t Lr,
he heard this.
. After consultation with Sir -fohn Russell and the Rotharnsted

Staff rtr€ devise.d. a roation and _syitem of ;""*t,ig-*r,l-"r, iiJ iti"dt
might be suitable. It is as foll6ws:

Roots, i.,., susar Beet and 
""o,*" ,IJllitr !1#:

3 cwt. Ba-sic Super

Oats 3 cwt. Muriate oI potash

lupitrs 
I i cxt' Nitrate oI Soda

RYe r+ cwt. I\Ii*ate of Soaa

. The weakness of our rotation 
-is that it does not provide any

sheep_. crops. This however, coutd be easitv-iem"iri"a'1"'liritrh
modification.. We could not rely upon getting a flock t"'fdd';;
crops or we 

-shou-ld certainly have made alteratlons with this end in!'rew. Un the two occasions when we have grown crops {or foldinswe have seen excellent subsequert re.ult..'ive fra.ii-r;;;;;;i
sheep are not essential, but certainly they are useiul ind prevent
waste.
Our rotation, by Lh9 introduction oI an area of lucerne and other
lerDage plants, would permit a good head of horned stock. Dissana poultry to_ be kept, with a few sheep.

^-_I 
mention,these points because I am fi'rrnly of opinion that onecannot -conslder sugar beet and potatoes only. Thev are merelvparts ot a general system, the object of whiih is to 

-buitd 
up thl
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I{ODERN CH,\NGES IN TTIE TREATMEN'I OF T-I(iHT SOII, 2I'

fertilitv of the soil and in that means to grow bumper croP!, to
maintain a high output The principal points in imPortance rn

attaining this object seem to be :

(t t To keeD the land thoroughly clean and to till it according to
' the rules of good husban-dry- +fficiently an-d well'
(2) To use a rotation of crops suited for the soil.

i5i io -"int"i" a fair heai of live stock partly as a means of
cashine unsaleable Droducts.

1l) To apllv suitabld manures including where necessary'

substances containing lime

Tillage.

As far as the filst point is concemed-we cannot afford to grow

*"Jt-th;; take up plant food, space and moisture-none of which
o'e can spari. Conitint vigitance seems to he the only way to keep

ttre land clean.
-- iiIage on a tight sand is very dif{erent from what it is on clay: 

.

I arriereatlv ind,ebted to our forema.n, Mr. G. Thurston, for his
skiti in clEanini the land; which was in a very bad state when we

first took it ov"er. It is important to keep the rubbish on the toP,

-r ini. ."ii. In preparhg ihe l.t d fo. robts we usually " rimple "
i--"ai"t"iu aftei hiruesl. Rimpling is ploughilg with the breast

off, and wd usuallv go quite l0 ih. deep. Then during the -lvinter

we rimole asain. siiti tdpins the mbbish on the toP' The land ts
*"tt"O'""i&t ii-, Spring.'an"tl if necessary ttre weels are- gathered

and bunt. Then lb diys or a fortnight before drilling, tbe land.s
Dlouehed to a depth of 5'ins. to 6 ins The interval between Plough-
il;-;ie&lfi A"es time for the seeG of weeds to germinate' tiese

".E 
UU"a *h"i t"l" Iand is harrowed before tlrilting When we look

"""ilt 
ii land., a crop of spurrey as thick as tlt" gt1- o.n. a llwn

invariablv made its ippear-ance soon after the last ploughing,-but
;;;;;;'""i no* qoid"'so much spurrey, especially on the chalked
Dlots. We roll. then drill, then roll, and harrow'
' Deep cultivation is very important to let the roots duwn to the

*oi"tuil'. 
- 
li tft"te is any "slgn tf a pan, subsoiling should certainly

be oerformed. AJter the land has been cultivated deepty Ior some

u".il tn" a"ptf. oi soil is increased and subsoiling probably need not
be reoeated continuouslY.-- flt atitt o"t U"et noivervearly. usually about Yav Ist ' the rou's

ueine lz ins. aDart. ln onqor t;o seaso;s, where beet were drilled

"^ifr: ." .i-iti land and a cold wet spell foltowed, I have noticed
iher] stood stitl and made very poor growth subsequently'

i tike them to go straight bn, without a check we horsehoe as

*o" ^ 
p"t"iUf", tira 

"no! 
out and single aiming at 5 ins to 6 ins'

betweeE the beet.
Often we get a Ptant population of t15,0O0 to 50,000 Per acre' we
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!4 lt()l)ER\ CH-{\-GIiS I\ THE TRE.ItIENT ()t r_t(;HT SOIL

qurnot 
-Brow large beet, tberefore wemust have a large number peracre. We grow Klein E. or Doorouce-

.^.f.ft.lift by hand, again not very early. The land is so lisht thatrr rs not necessarv to use a heef lifter and we have no need t"o worry
lI.ll!,:,,,] clinging to the roots, oiabout Im.."iri*J iiil-Jj"!,"ii.Deet ott rn autumn_

Polnloes.
qe, have not experimented with farmyard manure and mightvery lrkelv be able to increase our crop if we had some ava a8le.5ut w€ have.none._ \4'e have grown Gieat Scot in the Dast but arecnarlgrng to Arran tsanner. Great Scot is a vigorous vaiiev_which

is v.hat we want. \4'e have tried K"rr= Fi"k;i;iil ." Ci*i'i""tbetter. \4'e do not want a delicate and. small 
"rrDpi"; 

;;J-lmay say, however, that we have not prop"rfv iriu""'ti*t"-d tmquestion as _to what is the most suitable Jari6tv-io;-;;;&-.;i 
";-il.,, T" "9"d Ilotatoes ,are ploughed in 4 ir". ,G.t;A;,-d;. #;.tne two- nmplrngs and clcaning operations as eiven for susar beef-l-he wdth of row is 28 ins., tw6 li in. furrows." ffr" *"al"t"t, i"put_on the plough-wheel mark and is plouehed und"i.

, .ll t.$ry se:son we do not ridge,+. We get a few green onesour ro ndge means to lose moisture and this we cannot aJiord to do.rne potato crop seems much more affected by drought than aresugar beet. In a. year of suficient moisture we git a po"od crop. but
T_I:ry,s J-e3r" such as Ig29 and rgit{} there ii a giat fauidg off,espectaly on the unchalked area.

Rotation.
Our first standard rotation was
l. Sugar beet ard potatoes.

?- Oats (January sown if possible).

. We have not done well wi'th wint'er oats. They seem to feeldrought severely).

..3, L.-BpFl These are essentialJy the one leguminous pl,ant
I,hich wll t4iye on light land poor ii time. tnev riav 6"-rfo,i"frJ
rn green, tolded with sheep or harvested for seed.- Thlre cin b"e n"doubt lhat however they are disposed of, they ereatlv enrich theso and t-her-r strong tap roots penetrate tle suUsioil, a6rate, and in
fact cultivate ii -

.. at Ry:. Very heary crops of this can be grown with the aid ofnltrates. The gra.in is low in price but abun.t.""t straw is Droduced
and t-he roots till the land. I think that all extensive rood systems
increase fertilitv.

Since the l;nd has been cbalked we have grown wheat with
considerable success, alsu barley, peas, tares, aid various legum_
mous plants, even beans.
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IIOt)ERl\ CH--\\{iES tVl }lE 'l RE.\',I }l}:\'l ot' l',l(itl'l' s()ll- )i'

Fe ilisets'

Very soon in our work, we found that the most serious trouble

**il& ;i-il;; our soil. The unchatked soil on the Heath walk
nfd;;; r-ilJs.a t"itt " lime requirement of about 27 cwt .(the
Hffi-J;ff ;ti".-"a uv .ltt Fi Harev) Half of this- Iield

;;""d;-d":"*i"s of 5 tors 
-an 

acre of chalk'in the winter 1925-26'

Thi i;;;"4; .#ace of the ground. and became thorougtly shatter-

"fl't"ti* 
-u"l"i 

pt"ughed in." The rotation crops have bee+ SrgYn'
il'd;;"il;;;"'iiri"' fi"ld., ou.t chalked and 

-unchalked land for

s€ven seasoDs.*'A;fii 
has been a demorstration oI the utter.lutility o{

t.ytd; gt;; 
"".t"ir, 

oopu especiallv heet on tand lacking in lime

and of the extreme e"t 
^rro "n""pnds 

with which this want can be

ffi;ifr";#;-is ieasonautf near a supplv of chalk or other

cheao source of lime.*?i";;;;"*i 
oI the chalk was sol- per acre' including spread-

i".;"J;'r-;:;;;-piJ.i"a extra'pioduce worth -fl8 on tI9
ffdi ;;. 

*ii; 
i[it' o""t t p"tioa'or vears both ror beet and

pot to*t,t" given in the lollowing table:

Turstall " Healh Walh"'

The tieures in b,t'&kets indicate the Dumber of the entir6 -Plot-(l acre)

h ;;";:'. ili"i-Jhiil was <ievoted to sugat Beet aud haH to Potato€s'

til3td;t& - aJ received 6 tons per a're oi tuEP chalk du.rhg tbe wurter

ie?azil-r" ;r .thii ;Pects the tre;tdetrt \ras uuilorm'

both Sugat B.et aid
Potaloes-

X dol. Nilral, ol Soda
3 dar. Basic StPcr'f, dar. ,tas* SWcr I

3 cur. Mrride of Polash I

1927 Plot (2)
,, lza) . -

1928 Plot (l) .. ..
,, (la)

1929 Plot (4) '. ..
,, (1a) ..

1930 Plot (3) .. ..
,, (34)

l03l Plot (2) .. ..
,, \2al .-

1932 Plot (l) .. ..
,, (ra) ..

1933 Ptot (4) .. .

WcEh, ol Wesh.a Sqat B..t
?.1 ocra. Atci4tc

Peftcn agc
ol St.gdr-Chalhar.T. c.

Unchalh.d.
T. C.

I
6

r3
8

l0
12
l3
ll
12
l4
11
t6
t3
l8

Nil
Nit
Nil
Nil
tl
014
06
03
Nil
Nit

1g
r ll
012
06

t4
ll
l6
l6
7l
0
E

l0
6
7
7
3
4

l9.r

21.3

r8.3

t;
r8.0

16.7

Average Yield Per Acre t2 l3 013
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\IODERN CH.{NGES IN fHE TRE.{'I'MENT OF LIGHT SOIL

polatoes
Note the effect of tho dry yeals lg29 aDd lgAB upon the unchalt ed potato6.

, In the-case of sugar beet we also have the advant€e of replicated
El:H "p-dyj"d,by.Mr. carner, Captain Gregory and t[e Rofli;;;Sta.rr, showing thd i"fl,"o"" ;i' ;fr;; ilfriiff:i ;".fi:'"d.:iiffchalk w.as apptied on January rzt[, i'se-z 

-Ti;fJui'ffig 
iri'J,ilImary of tle results

Tons ler aoe ol Washed Roots

Ch4lh.d
T. C.

UnchalkalT. c.
1927 Plot (2)

,, (l
1028 Plot (t)

" (la)
1929 Plot (4)'

,, (,14)
1930 PIot ig)

" (3a)
l93r PIot a2)'

,,(l
1932 PIot (I)

,, (re)
1933 Plot (4)

,, (4a)

AveratE Yield pet ac.e

134
t2 16t3 16t27
rl l0143
12 l0t2 1120
t0 16120
122
r04
lt t0

106
7tg

l1 16l0r82
6 ll
87
62g7
8l

l0 t2
t06
1tl
1A

l, 8 3

'"*,0 '#* ';ffi* n#oNo Chalh

1932 t.821033 2.91
12.61
1t.40

14.30
13.23

14.27
13.26

14,74
l3.gl

Resulls, 1932. A large resnorse to the first dressing of ground
;|alk. There is also a sirgniti<ianr response to t"he sceond &essine-rle sugar percentage does not appear to u""" u""n-"if""i"a ufiF"
. ^^1933. A large resporse to the lowest dressing of chalk applied in1932 and a further si€nificant respotrse to the second dreasinE,
- rne sugar percentage was siqaificantly increased bv tfie fistdressing o.f chalk, but n'ot uy rurirrer dre;;Li!.'"fri" ,a"JralL"iir""'the No Chalk ptots represeit carr], over ti if," 

-irfti""l'i"" 'ir"fi
adjacent land which reieives chalk.

_ Potaloes. It is frequently said. that the potato is a crop whichdo€s not require the adilition-of time. No aoi ui tmlr-*-".ilrriirrtBut, especiatly in dry seasons, I think our."ill, i", i"ia?,[ii"i'tli"
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IUODERN CHANGES IN 'f HE 'TREITMENT OF I,IGHT SOII, 27

Dotato. trlr Garner reDorted on replicated plots in l93O " Chalk
iooears to have no effect." Subsequently, however, he somewhat

"i 
iaUi"a ni. ooinion and regarded the line of demarkation between

chalked and uirchalked which I had observed' as evidence in lavour
;Ih"lti".. In 1931. with Iurther replicated plots he again reported
" The chit<ed half of the field did not give markedly different
results from the unchalked."

This is, however, only two seasons. In dry seasons,-especially, in
my mind ihere can be no doubt whatever that chalking has increased

our croPs.
Moreover, especially in 1933, the effect on the size of tlte potatoes

was remarkable, thus :

Heath Walk. Rotalioi Plnk, 1933.
Ma;uiq ldcatical in othar uoYs

5 lans chalh
t925-28

63% ofs,are
66% oJ 1rrare

Potaloes

Uncta*.n

31o/o ofrg9:arc

33% oI rare
Plot 4 ..

,, 4z

Cou Walk
Nitrate oI Lime Plots lO ro t chath 6 t ns chalh U*halhcrl

50% of \rare 72o/o oI ware 38% of l,are
66% oI ware 27Yo ot v re

In the verv drv vear of 1933, the haulm on the unchalked areas

dii-d"; ;&; ivdeks sooner than ttrat on the chalked, in both
fields.

Otlw flanl foods. Sugar Beet'

In 1932. reDlicated plots, Ior which again we are indebted to
the assistance oi the Rot'ha.msted Staff, showed:

To*s oJ Washctl Roots ?cr Aaa'
No Sqc, Su?.r Mca'

-. 16.81 t7.62 l?.16

" l7 '62 18'06 17 8'rNo Potash
Potash ..

Meao . . t1.21 17.78 17.50

The respooses to potash a.ud superphosphate a're significant The
ootash pr&uced an-increase of O.22 vt the sugar percentage whlch

[.**"i i. uot significant. SuperPhosPhate had no effect upon

the sugar Percentage.
lgg"3. ifep[cated plots to test the e{{ect of increasing quantities

of nitroger.
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28 TIODERN CH.{\-GES IN THE TRE-LT}IENT OF LIGHT SO ,

Tons of
Unilortu matruritrg

3 cwt. SuD€r
3 cwt. Mririate of pota-sh 13.17 15.04 16.91 16.92

Woshad Beet per ac/e.
No Nitro- 144 lb. 288 ,6.gen N. Sodo Soda

454 tb.
N, Soda

Sugar 17.81 t7.46 t7.66 t7.t4

The -difference between 15.04 tons and 15.91 cau safely beregarded as due to the extra nitrogen.
., It.seems probable that the elceptionally dn- season Dreveutdthe addrtronat.nitrogen on the ptot ieceir.in! ;i, ibr;i fiit"r#'.tsooa lrom haa'lng effect.

Polaloes.

.,_,|,t.r^"^I:jl.-""d, replicated ptots at TunstaU have shown a higNysrtnlncant response to nitrogen, a significant improvement has teen
qtven ?y stlperphgsphate and by sulphate of poiash in Dresence ofsuperphosphate. previous experiencaindicated' th.rt nitroeen on thisexceptronal sorl was the dominant ingredient, but evid.entiv the otherplzulr roods 

"are 
necessary. The rather unusual combination of 3 cwt-or rutrate ot soda, 3 cwt. basic superphosphate, and B cxt. muriateof,potash, which w" ,l* .r a *-ur" io. U6tn p"iato.r-."d 

"rJ.iU""treqge or tbe requrrements of poor light land.- It was only i suess.w&s que to our knowledge, or perhaps, I should s:.y, our laci< of fnow_
. ,l.vm 1r.nen no larmyard manure is used 

-but 
onlv chemical

]:t:l:1s:I:s; 
uT.e woya ap** to be a gradual building up of fertilityul rne sort. 
., I tme also would appear to be of value in-a.Ibwine chalkro Decome thorough.ly incorporated in the soil.

.- As e!'rd,ence of the gradual increase in soil fertility J may m6ntion
:9?: .e:"I yeat 1go we tried to grow sugar beet o; the tow_walk,,"11._,,1o: .":ytTq beet were most of them no bigger then a walnut
Lrrard]' worth.tifting _and_of a most peculiai ihepe_the rootsDerng.curved.. .tpparently the tap rooi would nct ^face tle acidsuosou. rJunng the p_lsj three years we have had well over 12tons per acre tn the field, no farmyard manure has been used inthe meantime

The replicated trials have ind,icated that after reasonablv porrt
treatment for -several years, our soil responds t. .ppii""ii"ri- oipao,spnares and potash as well as very strikingly to niiioeen.

seasons we tet badly dried up_notiblv so in'tglg. tn
tnrs case the tops of the beet died down and it look;d as thoush the
crop was wortNess-but on lifting we were very agreeablv 

"o.8rised_r maymention that with oats and wheat we ha_-ve ouite deiinitelv
come to the conclusion that it is not safe to use ,"o.i tt."- if -"-#.
of ni_trogeno'rs.manure-mole may d,o harm ..the; th;-;;",i, irl;dry tlme, and bum the croD uD.

I should like to take ihd opportunity of thanking Sir John
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Russell. and the Rothamsted Staff for assisting rrs in manv ways'

esDeciailv for hetp in desigrring the experiment-s and rn connecrlotr

wiih the-reolicateil trials. The latter have enabled us to sPeaK more

#ii"iiJ;;U;dG tile iequirements of the soil Manv others also

il;;'#"il""t"add *, ."i*"i.uy those whose names I have men-

Ilir"a" *d'i" *f,". *,i"t! "t" d"ue In conclusion' I am making a

"i.i-, 
*rttr, t nrp" will be coruid-gred iustifiabte .Il ",lliil !Ii1

in the drv Easteri Counties, very light sardy solt ot the. neatn. tyPe

mav be 6rousht to a relatively high level o[ Productlvrty wltno]rr

r-d.ue 
"*p"n&trte 

: by chatking where necessary : by mq us: ?r.a
suiiable rbtation ; and by the aid of chemical manures adaPteo to

the peculiar tYPe of soil.----dir,"o 
t"a(on.Uly remunerative prices there seems no rezlson

whv such a svstem of farming should not be adopted wherever a

"i"iif", to"oe 6f tand exists ir this country' If thJs were done 
-a

:ilffiii"ffi; ;;;li-t 
" "aJ"a 

t" tt'" 
's'iiulturat 

land or Ensland'
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