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THIS STUDY IN BRIEF

This is a study of the effect which crop plants hays
and yields of those erops which follow. "The ati]
this bulletin reporis the results from 1030 to 1949

Millet, mangels and rutebagas eenerally seery o
crops which follow them, Carpots, mangels and milja
. ] : = - Ly
varable of all erops to mangels. Polatoes di pocrest w
potatoes, rutabagas, or millet. Ry tabagas yielded Jow
bagas, mangels and mille:. Onions were unfavoral]
ceding erops of mangels, cabbage, op rutabagng

s @ Eom 5

There is no simple explanation fop the efipot of
which follaw, The relationships are complex and it
are associaled with (he physical, ehemieg] and miprg

[ nd Other Soll Amendments: e
of the =pi],

wk
il i -- Bk ves on Omonss Lo e o e |
Well fertilized crops in moderately to strongly acid &
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H-ion coneentration, accotnpanied by possibly hsr'lr;ful._ S e o4
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growth of plant pathogens and the development of se F-_:'_ B ek, o A e 40
+. The chemical, physical and biological conditions @ b

are intimately related an interdependent so that an
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in qne may prodiee M ilI]]iTIT‘LI'-r’FI!IIPIIt i the Gthews Mthough adding lime (noressed yiekls aver the chel [rlasis, the oiife

b lasas amd e on onions s fuile apparil.



= - ———

e iments with plants grown in pots in the
.. ‘&pnﬁgﬁrb? Hartwell, Pember and Merkle ( E:}: Tﬁe
« grown after the individual erops that had l:lcwpﬂthl
s incrensed in the following order: Hunk‘w__ Lty M-
and redtop. The workers reported that hugh mitrate

THE INFLUENCE OF CROP PLANTS ON 1
WHICH FOLLOW V '

A study ol the influenes of erop plants on those thy
begun by e, T J. Wheeler in 1907, '

Lk

i s growth of young onions but RES
| Sixteen miscellaneous b ol be grows for 2 Inﬂ:i]:tmr:l!ﬁ: -fn][ where nninnﬂgdiul well as hiﬁh a8 i
j by o uniform erop on all plots the third year. The w ¥ 201l where onions did poorly, '
| without farm manure but received annual applications QR OO ; g o alp
‘ fertiliser. The experiment was tiseontined in 1942 4 denee was presented that the smallest 3-14_-_,1:{ may ot
.I continuous work. A similar experiment in cement fra erop which removed ’rhr'_ IF].E'[.ID‘.‘TT amaunt of the most
l 1933 18 being eontinued. The data eblained during th . Generally, the best yield of onlons rf':!lﬂ?ﬂd lr i
I 1942 from the original experiment and that from the s the least acidity. Strength of the soil acidity was H‘!Jﬂ:{v
from 1933-1948 are reported in this bulletin, he Jones ealcium-acetste |r'-il_-1hml in ferms of nalmum_t:m e
| wtrnlize the soil.  The 'ruil;hE'"f“ readity ';‘*’519;0;1";1?:2 ?;‘;]
F o : uekwheat were grown,  Cnions and redtop wend =
| EARLY HISTORY and bu

pr aeidity and better eraps of ontons. In this |]IlIil_'II.l!u]I1r
however _l1'-ill'-1-. dls were followed by as low an acidity, yet
porly after them,

The general benefits of erop rolations are well known &
eotific literature dealing with erop rotation eXPErnents i
| Ripley (17) recently compiled an extensive review of the Burgess (3) contributed further information on the yield
‘content of crop plants #s influeneed by L'I!Ilf'-l" preceding.
jes showed that mangels inereased the mtll-l!‘.j.' and r{*nrl}]y
ihum content of soils. Hedrop behaved in an opposite
le several erops produesd no :m-.*ns:urul'rivl&- effeet, ["rT:Llu_'r-.llls
Bvesd large amounts of caleinm and magnesium from the soil

dealing with the effeet of certain crops on sueceeding ¢
time of Virgil until 1041, Bear (1) published in 1927 g re
of the principles involved in erop sequence. The Rhode
[ cultural Experimient Station has published 5

bulleting and
entifie papers coticerning th

£ Crop sequence investigatio

L
Hartwell and Damon (7) summarized the resulis of th
years of the erop sequence experiments ar the Rhode Islan

| (6) aned Hartwell. Smith, and Damon (8) reported in
This experiment is loeated on an aeidl soil classified us B

? the liberal use of liming material and phosphate had gradu-

; _ ddite erasert n the experiment was

l very fine sandy loan, The vields of onions ufter cahbage. ny : the In;.'_rh H'fll o “_51“_"},1;1 fﬂl,l:_c'".:f r::”]q-:i ,...ir.;. ;”-m;r_u] rH
rutabaga turnips and buckwheat were very low ranging f : ,-.3"'“"5"" 1an m"”'”:'mh] 11“" o pfieets of preceding erops

bushels per aere. Onions grown after mixed timothy ilEose fo neutral the deleterious e : r

grasses or reédiop alone produced as mueh as 412 bush
Buckwheat did well following cabbage, mangels and o
poorly after millet, grasses, corn and elover. The lowest!
alsike clover oeeurred afier elovers
were favorable.

¥ noticeable, Mangels made splendid growth following
xeept where they suceceded themselves

& allminum, phosphorns and pitrogen _1-un|r-ur|1uurl the rean-
plants grown in 1924 were determined. I'he erops 'I.'l.tlil‘:h
st ash alkalinity (mangels, cabbage, rutabagas, nnd h-_a.t.* -
the ones which had exerted an outstanding tle .r—‘vrln‘“-‘
g grown in 1010 when the soil was very acid. low in IT.II‘"-I“
high in active aluming. Some evidence was m-ru‘tfu_-lu Ilngl
which slightly acid and neutral soils were unsuited were l!-‘!‘.ll;
Being preceded by a erop which removed large -;unut}tl;. o
Sliments. Hartwell (6) envisioned the erop sequence study as

and earrots while rye anl

The effeets of one vrop on a sueeeoding erop wore less [
in neutralized soil. The influence of one erop on another Wis
o be more complex than s simple competition for put rients sl
the crops which removed the largest amonnt of rthe scarcest @
were not the omes which had the most depressing effect on & SUS
crop.



dealing mostly with the effects of crops under highly seid  effects to the following crop. The use of ok
tions, so steps were taken 1o again inerease the soil acidity, give some of the ill effect of mangels on |

The information concerning depletion of nutrients : caii
effects was summarized by Odland and Smith (14) in 1 gof the various erops and the m?“tmi.f '
found a significant degree of correlation between n o (18) determined organic m.: found
corn yields; with rutabagas, mangels und potatoes the Vi ¢ in the crop scquence frames n R

| n . 4 iy
indefinite.  Nitrate determinations when mangels were | peny aceumulnted less organic matter and had
showed 27 p.p.m. of nitrate nitrogen where mangels followes

“soil structure, wherens redtop was al.
20 p.pam. following oats, 10 p,p.u. following hoth alsike : rth on the more highly wﬁ
and a maximum of but 6 p.p.m. on the remainder of the

the mangels and clover areas produced notably small vield DES RIPTION OF EXPERIMENTS

gl Sta in the original crop sequence experimel r Iﬂlt‘"&:

It was also found that ealeium was negatively oo f an acre in aren. They were lnid ont in strips 198.6 ft,
vields of mangels, suggesting that the caleium supply was nog §ft. wide. For 2 consccutive years 16 mmdhlm ‘“g:
cisive faetor in overeoming the effects of preceding erops ondl i, oach crop following itself on the same plot. th
ent one. No spparent correlation was discovered hetween § prm orop oceupied the whole area. 'l .h“ Plﬂ'_’ was modified
halanee of the ash elements of mangels and the yields of th Uhat 4 uniform crops could be grown dupliente “’h“';“
The results with magnesivm were inconclusive, Studies of th R 1. The uniform crops were planted at right angles to the
on erop growth of leachings from soil where eertain crops wen  preceding miseellaneous erops.

did sthuee resulls consistent o | itidicate whethers
il not produce results eonsistent enough to indicate whethers 8 !ﬂ_j?_’iﬁ_.g.'_ 93 94 95 96 97 58 99 100

ing were involved,

Odland, Smith, and Damon (16), in summarizing the e
the experiment up to 1930, ooneluded that & number of {3 i
invalved in eausing the outstanding differences in the influence
plants on these that follow,

R R e L
. '—-- - -n}—— -
# =
i ] | K e e —— e —— i ——
Increases in soil acidity oaused by some erops seemed 10 . =
of the factors which influenced the hehavior of suceesding ere A
Latoes and onions, representing favorable erops, created loss
ity wnrd removed less excesses of basie elements, dry matier
gen than earrote which represented an unfavorahle UL
small negative correlations botween the yields of mangels, rute
potatoes or eorn and the H-ion coneentration,

Squash, redtop, onions and potatoes were found to be
tavorable for the crops that follow them. Rye, oats, timothyy
and buckwheat were intermediate, while carrots, alsike clover, n
clover were usually unfavorable. Mangels, rutshagas, cabbagl
millet were unelassified becaise their offects ranged from [avons
least favorable on succeeding erops.

Oxiland and Smith (15) suggested that the imerobiological
lation of the soil associated with certain erops might be a factor

o e P T R e

E— e—— ——— L R R B

- 2 = E] -yl I
EEEEEER

pence plots. A, B, C and D) represent | different
S e ird wear. Plots 96 ta 100 discontinued after 1989,

REDTOP
TIMOTHY
CLOVER ALSIKE
CLOVER RED

MILLET |
SQUASH

e of
d in duplics
Rexdtop, timothy, squash, red elover and alsike elover were discon-
d in 1930 Jeaving 11 plots devoted to omons, potaloes, mangels,

ors wish 1o acknowledge thelr indelyodurss o Dr. F. T Howand for .I"ﬁﬁ
6 ol shloropierin, for his belp i cotalirrmg the tests with This matensl,
ERention of diseasis founil

fi



veral erops aceording to the extent (o which they remove more

rutabagas, cabbage, buckwheat, ecorn, millet, vats, rye and o 5
i acidic elements from the soil. The ratings were as follaws:

Eve, oats and buckwheat were harvested before the grains mg
and thewr dry weights determined. The entire wren planted
erops was harvested as a unit and nol separated on the bagis
crops which preceded them, '

A ¥
W :_.uiknllmt}': Corn, oats, rve, timothy, redrop and pota-

[UHS. Ullilms werp &d[]EI:l to Ihiﬂ group [.H-LP.I'_
The unitorm test erops grown every thind yvear in duplicate ST y - }
Gl B IS, 3 g alkalinity: ?’I:H?L alsike clover, red clover, eahbage and
atabagas,
1930 and 1933 A, eorn; B, rurabagas; ', mangels; D, =
10362 A polatoes; B, mangels: O, carrots; D
10389 and 1942: A, potatoes: B, mangels; C, rutabagas; T

| ATaET
e alkalinity Buckwhesat and mangels.

of pot experients showed that after 3 SUUCCSSIVE vears
with a lertilizer designed 1o leave onlv g small residie t';
in the s Ih the pH values following the VATIOHIE .en.ms -.w-r;
Beels 5.66, earrots 534, clover 2,76, anions 6.00 riruu’rhv
# more normal type of fertilizer, leaving a Im‘gelr residue
: ts.ﬁ the pI:I values were: Beets 5.31. carrots 5.30 r-hllulw.-(ar:
- @S;_S: and timothy 5.90. When hali the pots in th;- :avriﬂ.c
plﬂnth I onions the yields were equally good I the
anly onions after oujons and after thnothy ‘i'-'E;'E‘ anti

uinvr:_r the onions failed (o grow. Thie pﬂpﬂiﬁt m;
hat different planis may vary in their effect on ;_[?ﬂl
ot predict the extent to which this faetor was effe-

-

FERTILIZER AND LIME APPLICATIONS

The guantity of fertilizer apphied anmually was equivs
1000 The, per aere of 8-10-10. T4 contained 2 carriers of nilsy
Ihs. heing supplied by nitrate of soda and 60 Ibhs, by sulfate g
Superphosphate and muriate of potash supplied 100 po
and K.O per acre, rezpectively,

The area received no lime during the period from 1
[ 1942 an spplication of 1,000 lbs. of Cal) per acre wa
hydrated Time.

RESULTS AND DISCUSSION
SOIL REACTION

The pH of the =01l in esch plol the year precedin
crops is shown in Table 10 the appendix. The ave
culated by averaging the H-ion comcentrations. The
remainerd in the range of 5 to 6. The average pH af
eomsidered 1o he a heneficial preceding crop, was S50
which often has a deleterious effect, the pI averages
produced the highest agidity, a pH of 5.20. 1n 1948
(15) ealenlated corvelation poefficients for potatoe
hagaz and onions and found that all were negative.
eant one was mangels. There was a tendeney |
decrease as the soil acidity increased. These &
are shown in Table 2. Aceording to the soil react
establishied by Morgan (13), the soil was too aeid f
of such erops as onions, mangels and posgibly es
satisfactory for the olhers. ' e _

Workers at the Rhode Island Station, after eo : e grouped together in E!g;“;f ';i&'i in these tables

THE YIELDS OF CROPS

data are pvsilable for those erops which were uged hoth
FEOps and uniform crops for 3 or more yean-;:huumplv
I:.:.:‘;Ehu%na snr_'l1 onions. The reaction of these t‘.l'i..'lj-’iE:
_ B0 _::unf_lmi_}rzﬂ has ereated considerable euri-
e Gi'hfer Grops are not as plentiful but will be dis-
'Hi.f(.‘trt: n.;ig::l} f;}: :F.'ﬂ,l}h Major erop are presenter] sepa-

of the miscellaneoys trops on the vield of the uni-

-Inrgqaing one of the uniform erops in the sue-
L PeLanesus: crops, This is ealled the single year
‘Brage yields of the miscelluneoys erops the second

T
%



e. The effeet of I'"”i"i sterilization “:.”W soil .fﬂth el '- 110 H_.Ilwm-iull of l‘llmll.’l'i.-i the resulis wirre hr'lll-ﬁ.l“iul, The
(tear gas) on subsequent yields of the various crops Rl mangels were nearly double following the onion, potato and
chloropiorin was narmally used at the rate of 20010 : pops.  Excepting corn, these beneficial effects for an Interceding
injected into holes 15 in, apart, 10 or more days befog B hot apparent after & erop of mangels was 5 e
Ing ) : {ne crop ot nmlw,eis made the sail conditions less favorable

Muangels L gubsecuent crop,

The vields of Golden Tankard mangels, following Ihg_"
laneous erops, are reported in Table 3. The b-year average _
millet ll'l.ijtllgl'].-l earrots and buckwheat were '||-]iq’—TF-!.']nm
The avernge yields after these erops were 10,51, 11.121. !{' :
tans per acre, respectively. Mangels were best following "
potatoes with vields of 24.72 and 21.32 tons The effects of
erops were intermediate, The least signafieant dhifference af

cent level is 3.72 tons per acre,

pyields of mangels were extremely low in 1938, A seedling
mduced the stand of mangels to almost nothing in part of the
ares, while the disesse was ahsent in arens fumignted with
in. Sinece chloropicrin produced inerenses in vields of man-
. , 1038 and 1039, it can be assumed that the seedling root
'1‘- was present but less severe in 1037 and 1039 than in 1088
i of mangels in tons per nere with and without chloropierin
b of the soil and the percent inereases ahove the vield of the
iplots are shown in Table 5.

8, which normally grow well after onions, produced prae-
liing after the onions in 1938 when the reot rot severely in-
mangels in the unfumigated soil. Where the disesse was
| n with chloropicrin, onions produced the usual favorable efect
e ;b - ' - nlds. Likewise, the favorable effect after potatoes was
S A - I ' X'y ¥ N 3 Wdueed in 1938 because of root rot damnge, Where chloro-
Ml ﬁ!‘ih . Wlledl this disease, the vields were more favorable for the

A ; ol rotation than for the mangel-mangel rofation, This
3 e o fnators besides the root rot were influeneing production,
Figure 2—Yields of mongels Colluwing, from left to right, mangels, ; jn B (511!.51*{_-]3 et vl ieprs ity
S potece. B suecerding erop of mangels,

»
L gl = A

LR

a3
The vields of mungels following onions were '
fnirly so after potatoes, but extremely variable after mang
let, the least favornble erops.  This slggests that the
assoeiatend with mangels snd millet varied in intens
vear. In 1030 the vield of mangels following mnanget
i,qar acre. while in 1942 it was 16.71, a difference of

mangels for 1930 following 11 miseellaneous Crops
R eELSe no apparent benefil to mangels was found from
Mkreatment following eshbage and only a small smount
penehenl erop, onions, and following the deleterious
A8 is further evidence that there arp specifie effects

. on yields of mangels that operate when seedling root

; " o vielid wrly 24 lons per acre M - TR L .

?[;t“.:gr:‘ Mlhnrr;ikml‘;: Ml‘nllh-!}l: :::‘uhlﬂ'-:{l “ITh[;: injurious . ml;::m.mﬁ';;.l.nl not cleviate ih" depressing "ﬂl':'“
MIL Oily o= L St L 3 q | s T -
e a-r-:::--tr in 1039 than in the other ?'F“" judging T 0 .msg;:ﬂn mE:‘.:I:I:Jz:rI:':‘ n:-l:-ll:r!;rltlrn“l‘r: i"tl'ﬂlf]t:'
in that year. If the factor was a nutritional unbils : 8 L - - ;
due left by the preceding erop, the results should not

=]

pof seedling root rot disease which was controlled by
‘ I8 S-year average for mangels after mangels was 3.02
fram period to period, ou! ierin treatment of the soil, but 9.70 tons
Table 4 contains the single year effects "--I g AR LT m_'ﬂ.IH. The pereenl inerease in }‘ﬁ"hiﬂ
crops.  When o crop of potaloss, onions or ¢orn was: to chloropierin ranged from 73 10 416 percent.

1 1



rporated, while clover used in a similar manner produced severe

Potatoes and onions, which were favorable erops, were! ot
rot.

aeeasionally with Bordeaux mixture. Calomel with lime wasiy
onions to control maggots, While the amounts per acre are
ie coneeivable that over a period of years the eopper and m :
eumulating in the soil might lessen the severity of the root rg
eel seedlings.

sehirane (5) reported that application of ehloropierin to the sol
in ignificant inereases in yield and reduetion in root rot of
spinach and potatoes. He did not attribute the stimulating
f chloropicrin to any correction of resicdue damage by the fumi-
s the effect of chloropierin was usually as great on control

Macleod and Howatt (12) reported that 10 to 15 lbs p : e il . _
et those containing injurious residues,

mereurie or mercurous chloride apphed direetly in the row
contral eommon seah and black seurf of potatoes and was
preventing elub root of turnips as well as certain damping ¢
of ornamentals. The treatments were not deleterious to
of wheat, vats, barley, clover and timothy or to the useft
f nitrogen-fixing bacteria. The effect of the use of funige
per and mereury over u period of years should not be oy
erop seguence studies.

arke. Howard and Smith (19, 200 eoncluded that the benefits
pmigation with chlorapierin are largely due to the eontrol of
ahile opganisms, especially fung:. They found that the mereases
L growth afrer low dosages of this gas could not be ageounted
tiercases in available nitrogen and that ehloropierin in solution
tpimental rather than stimulative to plant growth. Figure 3
& mangcis grown on a plot formerly oeeupied by millet.  Note
ew algel plants survived in this plot. Miller may have pro-
anfavarable mierobial condition for a subsequent erop of

It will be remembered that when the soil was limed
parly twenties. mangels produced equally well after all e
;,-‘pl.ﬂ'. Tt sepms possible that even in those days the rog
was prevalent where mangels were grown continuously
prineipal foree indueing low yields.

Crop residue effects should not be overlooked, pa
eaze of millet which was usually deleterious to a sue
mangels. Cochrane (3), in a report on erop residues as 6
of root rots of vegetables, said the experimental E’.‘-’if!
the hypothesis that eertain plant residues cause an ind
rot and a deerease in vields of succeeding erops. The:
explicable on the busis of nutrient starvation nor o
simple pathogenesis by & nematode or i"lﬂ.thf.lgl’!fl.
strongly suggested that plant residues in the soil ex
effect on the roots of susceptible plants. probably ¢o
action of secondary rot-producing TmHeroorganisms.
lowing sweet corn with veteh cover erop, elover, ort
erd with severe oot rot, but soybean residues fave
lettuce. The addition of eorn stover to seil it the
root rot in lettuee transplants. Residues which
gompose for 30 days at high temperatire and m
injurions. The favorable or deleterious effect of
has been reported by several other writers, W
found that the strawherry root rot disease was almex
trolled in a naturally infeeted soil in which crops

¢ stand of moangrels on land previously in millet for 2 years.

'hll'-!_ effects of certain CrODE Ol Eui_aseu:u:rn Lrops may
wih of microorganisms on their residues which pro-
‘et on pathogens of the subseqitent crop. Weind-
""Thu study of speeifie antagonistie phenomeny in eul-
sterilized soils has led to the pertinent observation
e most effectively suppressed under conditions favor-
agonist. Most of these are saprophytes common in
reatments favoring saprophytes in general, or special




groups. enhanee natural biclogieal eontrol against eertain
This has been proved to be true for the control of cotton rogg
cereal root rots by introducing organie manures. . . . These e
were known to he beneficial even before their mierobial effect iy
nnized,”

lof @ preceding crop on a subsequent erop.  These factors are
gified as the physical, chemieal, and biological conditions
and are intimartely related, a change in one causing g eom-
iftin the other. A erop which leaves a soil in a good phys-
i may promote the growth of beneficial ¢oil mierobes with
t fpvorable growth of the following etop. This experiment
t in futore crop investigations the physieal and biologieal
e problem must be studied and related to the chemical
this should lead to o elearer understanding of the hasie prin-
gderlving crop sequence responscs. ]

The zone of microbial activity next to the roots of plantg
a= the rhizophere has also been studied. Katznelson (10)
the rhizosphere effect of mangels on cerfain groups of soil
ganisms and coneluded that this crop exerted a striking se
tion on the number of bacteria, actinomyees, fungi and prot.
bie eellulose-decomposing bacteria were preferentially stim
mangel roots and anaerobic bacteria were consistently stimuy
ticularly gas-producing elostridio, closely related 1o elostri
teurianum. The Implication of rhizosphere effects in ero
studies 12 not elear. Timonin (21} investigated the mien
rhizosphere in relation to manganese deficiency disease of
discovered that partial sterilization of =01l with ehlorapie
evanamide, or formaldehyde greatly reduesd or complerels
baeteria capable of oxidizing manganese. This enused oats
of the manganese deficiency disease known as grey speck.
o

FPolatpes

ountain potatees produced the highest average vields
rye, vuts and onions; 394, 301 and 390 bushels per acre, re-
¥ Millet, rutabagns, and potatoes proved to he the least
16 potatoes with vields of 208, 308 and 315 bushels, respec-
ulations show that 39 bushels difierence is necessary for
the 5 percent level. Mangels, eabbage and corn were
jous s the millet, rutabagss and potatoes, but vields
ntly lower than the best vields of potatoes after rve or
{0 the figures in Table 6.

ol interposing a uniform erop in what otherwise would
HIS eropping with potatoes is shown in Table 4. Sinee
IO erops was potatoes, the area where this oeenrs has
eontinuonsly, The results in this table are not strietly
s€ nob all of the uniform erops were grown the same
For potetoes and mangels 4 vears’ results are avail-
gas, 3 vears; onions and corn, 2 vears; and carrots, 1

Wallace and Lockhead {22) studied the influence of ¥
plantz on the nubritional groups of soil bacteria and foun
tifferences in thizosphere effoets hetween certain grou
These workers suggested that the investigation of the miers
of the rhizosphere might contribute to a better knowle
ture of root exeretions and of factors related to erop rotad
contral of soil-borne diseases of erops.  Kalznelson, L
Timenin (11) of Canada, and Clark (4) of the T7. 8, 12
Agrienlture have recently published eomprehensive res
literature dealing with soil micronrzanisms snd the rhize

S s 3

Tn summarizing the factors whieh may have influe 0N of eontinuous potatoes by the uniform erop of -
of mangels, lack of nitragen, phosphorus or polassium di _ "dapra_m:d the IT!'1H]'.’I|'-_' E].!gh?].j:r' compared to eontini-
to be limiting. No evidence has been found to indiea = a1l d_[-.prEBsmn 18 still evident in the seeond year
eieney of minor elements is associated with the erop Brops. Fotatoes after potatoes averaged 320 bushels

‘ nd rutabagas they vielded 205 and 309 bushels,

nomenon, Mangels have o higher lime requirement and e : ! 2
a tendency Lo decrease as the soil beeame more acid, B tier onions indicate, as did the previous data, that
ses were produced after the onion erop,

in 1838 tfrom ehloropierin treatment indieated that seed i)
the correlation coeffivient (Table ) between the

may be common where the soil is eropped to ma-llg'l__!h-f o
The severity of the disease is lessened by ehloropierin | and potato yvields showed no significant relation-
> were tnore beneficial than millet i= not clear

by interposing other crops, From cbservations made
of years il is evident that more than one factor is res s-like in growth. Rye, of course, is fall planted,

14 15




oats are planted in early spring, while millet is usually seeded aby The results of treating part of the rutahaga plot with chlaropieri

June 1. Ripley (17) reported that, in Canada where molsture eopg howi in Teble 8. In all but one instanes ik ikt :to:':ill'lmf-m
tions were favorable, summer fallow was definitely unfavorable @ soil had & favorable effeet on r'uf&}ﬁ.‘lgﬁ;ﬁ ' f;, Iab ht : xl,x.ad.‘_”"
ceding potatoes. but beneficial preceding mangels,  Millet was nse of the fumigant ceeurred in 1037 I:.ﬁlllgin .f:‘ugnﬁ'-ﬂ.mr_lfﬂmb
favarable in this case to either poratoes or mangels. ' potatoes to 101 percent atter r.’}tl'l'f.'r[:-_:, The Em;ﬁ::sf“.i.;r:;::::;

. Sound in 1930 : NN Shdrmae ; ;
The millet usnally was harvested 2 ro 4 weeks later than ogf ft 1938, the maximum inerease being 20 percent after

ryve, s less time was available Tor the decommosition of resid
the fall, but more time was available in the spring sinee mill
planited later. No observations were made for root rot such s (8
rane () observed an potatoes grown after timothy.

:
Sliufortunately. rutabagas after rutabagss oecurred only 1n 19349
nerense in vields was found where _{‘h]q’j]'upinrin WHE ap J]i.F:I'i
antavorable effeet of rutabogas on rictabagas was diie to al‘}{uilﬂ.-
selse organisins, eblorapicrin should have Hnproverd the yields
tavorable to the following potato erap.  Onion vields were nstalls Im-{;],-l:.r'f‘]”:: 1“.;1? -“{?r 1T|m|'uu_9_.'hi}-' r['iﬁ'lgiimmd from the sol i e
so more residual fertility may have remained for the subseques 'ber::-:*hirll‘i rﬂl‘ft:?_u; rjfli.g.mwm 5 lh-P Tl.t!ﬂ]'.J.'lg&F:_. LSty
tato crop.  The avernge inerease in bushels of potatoes per (e ¥ & E,.tlﬁ.:p.|"|']-.lql I-'I':i[;ml m””-r-ﬂ' FEI:“HI siklimin of the
= arot-for ths ohl Wonderta tisabisent in 1936 16 xpatl J‘ 1;.1':;7 ol ” yields of rutabagas following potatoes and
rutabagas and potatoes favored the growth of microbes whieh hloro -;i[.r-::lh I:_:Eﬁ_ r-]|hl. :.I”H‘T"mm b
inimical to maximum development of the potatoes,  Chlorag ' m]r‘; -““i”l'““‘ rlrﬁl 1}{ Fm!“lm'ﬂi t'ht. FIFI:IIIE i i
treatiments of the soil in 1937 and 1239 did nor inerease potad . i r;;mi-:'.:l-ﬂm‘f‘[ H! L e e tolowing
[njury to the potato sprouts and delaved emergenee oeourred, , n‘-] O ORES e R I'Ulﬂhﬂ!-fﬂﬂ g
ently the ehloropierin had nor dissipated sufficiently before pis b

: IIn.rmu was Tound hetwean rutabaga vields and H-ion oo iy
Thr Favorable effect of onione may be velated to n;;irn
ity because of small growth of that crop, and perha i
T _-__tllr. mereury residues on the mieroflora of the znil 'lr‘}tn;
ated with calomel and lime und uue:lsiurmlh: ui.rh hi-
foury or Bordesux mixture in an attempt to lcmqunI .éh:

EERIN crops with the excention of mi '
= : exeeption of millel were faver
ey I 1 were favor

Onions were beneficial while rutabagas and potatoes weps

!

time,
Rutabagzas

The anunpal vields of Macomhber rutabaga turnips are
Tahle 7. The 4-yvear averages show that o preceding erops
bazas, millet or mangels was deleterious ro rutabagas, THE
after these 3 erops were 400, 407 and 551 bushels per acre, ¢
Onions were follower] by the highest yiell, 648 hushels of
Carn, oats, rve and eabbage also proved to be favorable
ranging from 605 ro 617 bushels per nere,  The difference ne
significance at the 5 percent level is 118 bushels.

SLDIE were exaiined for soveral vears for evidence
Hu;.ltlill}*- in 10 was evidence of this found. The
oot roughont the plots and did not seem related
Teprs,

The first year effectz of the uniform crops are shown
The results vary, [n 1931 and agnin in 1040, rutabagh
lower following & previous erop of rulabagas than after
erop,  In 1934, however. the eontinuous rutabags plot
highest vield. The 3-vear average shows thal, i general.
potatoes or corn in the rotation nnproved the yields.
second year results indieate that rutabaga produetion &
rapiclly after rutabagas, mangels, or potatoes than af
favorable seeond year effect of corn was also observed

and muangels.

. Cos Letluce Experiment

_i_n the greenhouse in pots of soil from the

ye plot of the erop sequence experiment. The
Eneh serics received liberal amounts
0 h,glse was applied at 3 rates, with and
' dhme There wis a resnonse 1o phos-
Pplication, the green weight of 10 plants
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was only 9 grams after rutabagas and 18 grams after rye. AIT_er_I_
10 pH 6, the comparative yie ils were 32 un-'kriﬂl_ grams, <'Ipmf-n sty

the equalizing effect of lime. When chloropierin was used in
tion with these treatments, large Increases i yields were n_h
Where chloropierin was used with high |_1hh.:[_=llmtr:. WI.T_]'HHJ.’I: lirne
ruee after rutabagas weighed 118 grams and after rye 67 grams =
lime, the comparable yiel la wore 170 and 106 grams respectivelys
reversal indicates that the detrimental effect of !utu!mg:j_s o
tuce was eliminated by chloropierin. No rool examinationgs
ported so it is not known whether g root rot similar 1o that_
bv Cochrane (B) existed where the leftuee was nnproduetiv
" When the soil and its mierobial population were stb
chloropicrin vapors for 10 days the yields of cos lettuee w
vially inereased but adequate lime was needed for maxim
Whether the improvement was due o changes mltlw _rh:z
destruction of pathogens or to the amelioration of toxic res
not he eonclusively stated.

Table 4 contains the yields of onions in bushels per acre follow-

Vthe uniform erops.  The vields of onions were very low in 1031,

tter in 1934, but poor in 19537, In 1934, when 2 years of oniots

terrupted by 1 year of rutabagas, the effect was favorable, This

nitrast to the usually depressed yields of onions following 2 years

hegaz. One erop of rutabagas was not as depressing to the yield
4 a= spveral rutabaza erops in zecuence,

ps were perhaps more sensitive to ehloropierin than some of
Sthor crops.  The results were not uniform in 1937 end 1048, The
& were severely injured in 1839 and had to be replanted. The
pnionz were extremely poor in 1938 but in 3 ont of 4 gections
vields from 23 to 33 percent were found by the partial
on of the soil with ehloropierin.

Effect of Lime and Other Soil Amendments

experimen| was performed in the greenhouses during
il 1940) comparing the growth of onions in soil taken from
rutabagas were grown for 2 vears out of 3 with that from
was grown similarlv. The purpose of the experiment
¢ the relative effects of lime, phosphate and ehloropierin

L of andons in the 2 soils. The soil was placed in pots and
p nearly as possible at 20 percent moisture. The treat-
e in triplicate, aned the average yields of onion bulbs
bt are shown in Table 10.

(mions

The vields of Yellow Globe onions following 11
crops tor 1036, 1939, and 1942 are presented in Tnihlpr*.l.
were variable as onion maggots eaused damage Guring Se)
in gpite of applications of calomel :m_t.l lime. In this series, P
whs more satisfactory in 1936 Lhan in 1642, The maggol i
so severe in 1940 that no yields were obtained, Rye was@
as u preceding erop for onions, The 3-vear average yiei
hushels of onions per year, Rutabagas were f.}.lf.‘l least faw
eoding crop with average yields of 116 bushels of omIOTS
enee necessary for significance at the 5 percent level w
per aere. Cabbage was deleterions also, being I'nl]u?ved__
bushels of onions. This raises an interesting frpmylat-mn
rutabagas and eabbage favored the attack of onion T
maggats, Hylemya andigua Meiy., belong to the same |
eabbage maggor which also attacks turnips.

W the 1035 and 1939 yields, hme without phosphate was
‘p.lhﬂﬂphﬂtf! without hme, which indicates that lime

amiting factor for growth. An application of lime and
tecidedly better than either alone. When phosphate
pus growing in soil from the rutabagns plot aver-
The game treatment on soil from the rye plot
much. 69 grams.

of phosphate inereased the average vields of onions

( grains, but produced no signifieant result in the
m of lime and phosphate inereased the yields of
to 63 grams and following rye to 98. Chlo-
8 1ot s effective as lime in removing the dele-
an onicns,

: ﬂﬂumpmm were each effective in improv-
rittabagas, but only lime and chloropierin

ﬁmm seem that the difference in phos-

Oats, huekwhent, and corn were favorable erops tof
The beneficial effect of buckwheat and rye on pnions &
to the results obtained in 1910 when the soil was miuel
serve fertilitv. On the other hand, eabbage and
terious to onion vields in 1910 as they are now. &
cate that the deleterious effect of cahbage aned rutabigs
has biologiesl as well as chemical implications.
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and another set reecived a native peat at the same rate as the
milments, The standard rate of fertilization was used and
joisture was mumntaiced at 20 pereent. The results are shown
hie 11

phate reaction eould be due to a greater concentration of toxig
sum of iron in the rutabags soil sinee the H-lon concentratiog
nractically identieal.  The pH readings for the rutabaga plel
551 545 and 537 and from the rye plot 5449, 5.23, and 54008
tively, for the years 1968%9- 1840,

i al the rate of 2 tons to the ncre. One sot wis reservd as &

ayverage vield of onion bulbs from the control poil was 6O
L Whero rutabagn roots were added the maximum yiold of 116
s obtained, RRoots of mangels, corn and redtop slso produeed
b e pifeots on the yields of onions, Redtop roots, however, were
plus sterihization was still more l*t-fl‘l‘tl'n'l'_ |.l'r|l-l and co : dve than the others, Native pent untformly reducsd the
lizer inerensed yiekls more than either chioropicrin or steasg plow those of the check, the average being 50 grums por pot.
tion, the somparative welghrs beang 131, 640 ul.h‘l 100} " :
respeetively.  Boron redueed the efficieney o1 .hll-l' and e
efficieney of the 2 sterilization trentments in the rutabags
]1r-|-i||j_g|11l. boron had an opposite effect i the rye _.-i-rl]. i
effert 0f the sterilization treatments sand necentusting thlgl i
on vields, With data for only one year and the varishigs L} has been ontstanding as a favorahle preceding erop for
would seewm that buron is of doubtinl importance in exy Bl potatoes.  1ts beneficial effect must be assoetated with its
differeriee in effect of these 2 preceding crops on the yisleS pintluence on the physieal. microbial, and ehemibeal sondition
' Hell Odland a d Thipps (2Yin n previous rotation study
3 .ull' greater yield of potatoes from the noo-legume rotation
e R more satiEiectiory sapply of nutrients but also o more
ee of K, Ca and Me jons. and bei e physical condition

Additional treatments of bHoran, magnesim and atenin ;
jon wore used in 1940, No benefit was decived from addi
siqm or boron with the eomplete fertilizer, Chloropierin
soune inerease 10 vields, stenm sterilization was even better

i

e resulis indieate that the possibility of erop residues being
gt dotrimental tnetor in this experiment seems slight. Other
gnls nt this station have shown that buckwheat roots proddu eedd
g offoet on a subsequent erop of buekwhent or cos letiues,

None of the trentments made the sold from the rotabe

satisfnetory as the soll from the rye ploss for a subseqis
orions. Cortain trentments, however, such as lime, chig -:_
gtenm sterilizntion caune] great HMProVelneL t in the 1
srawn o the rulabagn soil bl gniller inerepses whsit

rve soil,  Sinoe linving und soil sterilization have &

pnproving yields it may be postulnted thet both e

Corn and Carrols

B Ialand White Flint corn wng BrOwm ne wouniform erop in
favorahle ehanges in the mierobinl population of the seilw S Clarrots replaced it in the 1986 trinls, The bushels
henofits the onlons,  The exaet nature of the unfavores P il currots after 11 miseelluneous Uripw nre shown in
condition is still to be determined, 1t may be associsies B poim yields were computed at 14 percent moisture
Favciealla BRVSRY 06 ulition of the soil after rutabagas® RLions in 1930 wers exes ptionally favorable for eorn: the
It is general knowledge that the physiesl condition g WRLNE close (o 100 bushels per acre. 11 1933 the produe-
after fibrous-rooted, close growing erops than after ; as greal. Stewart's disease and magnesivm defi-
g This = (urther demonstrated hy the oo e g W’H‘d in 1933 were mors pronounced after man-
viekls, and the organie matter and soil aggregation S5 e Im!l_ﬁ M}d tarrata but the yickds of shelled corn
s 1) o mh_tm!mhlp with these deficieney symptoms, No osi-
3 8 available 0 Indicate that diflerences in maghesium
pstvere a prinespal factor in the erop sequence resulis.
Ot wichnd year effects shown in Table 4 substantiste
Bat corn when well fertilized is not particularly sen-
g erop.  Corn after eorn seenis less favorable than

Effect of Crop Residues on

In order to gain information on the iuﬂu_.
dues soil was removerd from the seotion of o ]I]ﬂl T
grown from 1934 to 1088, 1t was placed in Wgner
and ground roots of mangels, rutabagas, rediop A
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Currots were used as a uniform erop only in 1936, Th&_
ranged from 933 bushels where earvots followed earrots to 14201
when they were preceded by eabbage. Onions and mangels *l.hl'.- plants in the ground treated with ehloropierin were free
invorable preceding erops, for the following harvest of earrots wy . _:; gob while 23 pereent of those from the controls were infected,
and 1324 bushels per nere, respectively, The yields of carraly psults were obtained in 168, The result of partial steriliza-
millet, porn and rutabagas range from 1170 to 1153 bushels, fhe soil before eabhage and millet is shown in Table 14 No
mentioned erops were not as favorable to earrots as werg Jons found in 1037 following potatoes and mangels but a 41
whent and potatoes. The 8 most favorable erops—ceabbags peease wus found following onions.  In 1938, when eabbage
and mangels—were those which have a high lime requireimen on all the plots, Little difference in vield was found from
rode. on the other hand, are better adapted to acd somls, The _' ted nrea. The ﬂ“'“"‘“t merease in yield, 56 percent, oecurred
second year effects are shown in Table 4. The annual yield jjons were grown 2 years previous and the smallest increase,
ing mangels are more variable than alter potatoes. For 2% 1_ psnlied where potatoes were grown at the earlier period.
af 4 the vields of earrots following mangels were greater th response of cabbage to ehloropicrin following potatoes and
potatoss.  The annunl production after potatoes was relati feiit. response following onions suggests that the mierobial

g of the soil engendered by these 2 crops must differ con-

y root disease eauged considernble diffieulry, This disease is
more getive in aeid soils than in those that are lmmi} neatral

form. The nnpredietable Influence of mangels indicates
favarable effeot may be associated with some external conds
as the wenlher. Carrols after carrols were i favorshle ol

_ e vields of mallet when precoded by potatoes =
cause of o greater coneentration of microhies detrimental 2l : i Y I!MHEFL S

_ 200, 261, and 296 tons per acre, respectively. Ruta-
The vields of earrots from =soil with and without _' : pslightly ]“"_‘ favorable than mangels and potatoes, Tons
trestments are recorded 10 Table 13, A oot disease destng acre obtpined in 1937 are shown in Table 14, The per-
proportion of the seedlings in certain of the untreated i ges in vield from chloropierin varied from 20 after mangels
This wns the second vesr currots were grown on the ares s Mtatoas
form erops, [oereases in production due to partial st ||"-
soil ranged Teom 42 1o 262 percent,  In 1087, the yeur ’~
unifor erops, the greatest iprovement in vields from g
zaltion oee rresd ulter earrols

3
Jr
-
L

CROP SEQUENCE EXPERIMENT IN
CEMENT FRAMES

A erI'nt' the erop sequence experiment on a simall seale
A series of 30 cement frames was construeted in the
th frame enclosed an wron one thousandth of an acre
soll similar to that in the older crop soquence area
nly in the frames, In 1031 mangels were grown on
il by winter wheat in 1932, The sequenece studies
$. The experiment was planned in such a way that
stablishod, the vields of the uniform crops and the
) _ pus orops following them could be compared simul-
eeding eabbage which produesd only 4.56 and 4.58 § «_In order to do this the frames were divided into
thess crops.  Onions were the most favorable, for 18 While the uniform erop was planted on one bloek
ing produced 019 tons.  Potatoes and earrots appess the miscellaneous crop appeared in the second block
sl mansols wers intermediate inoiic N ﬂthﬂomm growing in the third block. The
after the uniform crops still showed the delete #P8, mingels. buckwheat, corn and redtop, were repli-
bagns andd oorn and the favorable influence of onions aeh block.

Cabbage and Millet

Cabbage and millet were grown as miscellaneous o
annual production of these erops. along with the a3
first and second year following uniform crops, are g
4. As in the ease of the miscellaneous erops alrendy
are not strietly comparable beeause not all the um
grown each time. Rutshagas and corn were the mé

¥
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The same ferrilizer was used in thiz experiment as in the
pne, eguivalent to 1000 potnds of 8-10-10 per aere. Hoyrlrg
wag applied in 1942 and 1944 at rules of 1000 and 500 pounds off
per acre, regpectively. "

SOIL REACTION

The average pH of the soil after each miscellaneous erop
termined for the perind 1933 to 1941 and, following the aded
lime, for the period 1042 to 1948, These pIl values shown
15 were derived by averaging the annual H-ton eoncentrafion
pH values from Table 1 are included for reference.

While the differences in pH are very small. the soil 1= slig
arid after mangels than after buckwheat, eorn or rediop S
after mangels for the first period was 545 and for the seea
5536, The pH following redtop was more constant and sligh
heing 5.52 and 5.53. respectively, for the 2 periods,  Comps
the total average from the eement frame experiment and 1 -
ane shows a small but distinen trend for greater average ‘
lowing mangels than following buckwheat, Likewise,
acicdity is slightly greater following buekwheat than fiuller
The chenee that these slight differences in soil neidity ar
tors iy the effeet of one erop on & sueeeeding erop 18 NOCE

'Ia_IL‘I' v.-,-114:-.~_-. a seedling root rot became troublesome In 1948
iz m_..rl_lnmu was very severg in the field L*xperi-tuﬁﬁ mz:ulu'vic;
gels in le_{'m'nel.t frames vielded onlv 0,71 tons .Tlllr- ficure

A7 "-'!’,"f“" that the interruption of eontinuous Lman -rE-[-:L”lLR'
ry third year was a favorable procedure, the m'era;e ?.-iv}srl

the hrat vear after anions bein 5
3 ver omons. pelng 11.584 tons per e -
h 7.01 the second year. © S

uine, 1949, the mangels in the cement frames previously
0 tiangels were examined for root rot siee many of the '-;: Y J}
desil and others were stunted. Tt was found that the -"iuﬂ L
were severely afficted with g roor rot ramulitij_:-r_: : ‘r'[:n *I:-;-

Ll pUTlI[IEIEE were previously Erowt wers lﬂ_rgﬁ:l: r:lr'll'l:E 11Ei
possessed healthy tap roots covered with hair r:-_*rﬂrﬁ. '}‘1]1-
hgels had very few fine roots. Representative 11311;' fr -
el treatments are shown i Fignre 4. . I iy

]

EFFECT OF THE MISCELLANEOUS CROF

The uniform erops were mangels for 3 vears, 1934=

for 8 vears, 1037-1944 ; and potatoes for 4 vears, 19451048
crop failed i 1943 and no weights were pbtained. The g
and average vields of each uniform erop are reported 10 ERE
single year effeets and seeond year efferts are reeorde
[niform erops were not grown ot the same fime and 2
hefweer crops i8 not as valid as in the earlier experin
parisen of first and seeond year elfects are comparable,
ine the second venr following the introduetion of any
First and second vesr averages are available for T
arain eorn were not ohtained in 1940 and 1048 thie 1o 0

No viadeaf maneels e reurind S s
not avallabie Tor Y4 and 3 TR
MANCLLS

Mangels

The average yields of mangels for the period
frorn 14,14 tons per acre affer corn to 17.74 lons
top and buckwheat were equally heneficial and
the depressing effect on mang da in this relntiy

.

FLT " PP
[y | - AT,
T NN

Tarry

 from coment fra
ere mangels f “H“:;um-:::'llir: damare from reot rol
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SUMMARY

Onions

Onion vields are available for 7 years. A general frend
Jow vields after mangels and high yields after redtop with
buckwhest intermediate in ¢ffect. The average yields of on
mangels, buckwheat, eorn and redtop were 127, 185, 104 ¢
bushels per acre, respectively, In 1944 the yields of onions
top were very low, probably due to a loeal attack of onion
The resultz of this experiment were similar to those pre
ported.

s hulletin contains the results of the crop sequence experiments
priod 1930 to 1042, The previous crop gequence experiments
ted in 1907 arve briefly reviewed nlong with other recent pub-
The crop sequence experiment s being continued on o small
quent frames. The results of this test are also ineluded.

gingl experiment was modified in 1930 so that the stand-
peous erops which were grown 2 years in sueeession were
e third year by 4 uniform test erops in duplicate strips.
eceived a complete fertilizer annually bul were probably
for the optimum growth of some of the test erops sinee the
was more aeid than pH 6.

Potatoes

The vields of potatoes are available for 4 years, - The &g
was unusually high in 1047 averaging more than 600 bu
In 1948 the petatoes vielded less than 300 bushels, empha
treme variations in production which may be prineipally @
hy weather conditions,

Redtop was the maost favorable erop to precede potal
tatoes averaging 467 bushels. After mangels the yieldss
hushels less than following rediop. During the 4 years
were used as a uniform erop, corn was the least favorab
ing crop. The yields averaged 370 bushels per acre af
18 sighificantly lower than the others,

st favorable erops to precede mangels were earrots, man-
let. Potatoes, rutabagas, and millet were most deleteri-
I]IIP.:I'_:Lt erop of potatoes. Low yields of rutubagas fal-
millet. or rutabagas, while onions were unfavorably
ading crops of mangels, cabbage or rutabagas. Tt seems
_ for ~I erops out of 4, millet, mangels and rutabagas
pierions. Rye, oatz and onions were usually followed
of the subsequent erops, '

op eficets were studied where the continuous culfure
neons crops was interrupted every third wenr by the
The I.IIEjHVI'II'H.':_IIE' effects of mangels upon mangelé WEre
e by interposing such crops ss potatoes, corn or ruta-
s '-?rf onions after 1 rutabaga crop were higher than
hich shows that the unfavorable effect of rutabagas

Bucrkwheat, Corn, and Rediop

The first and second vear average yields of bu
redtop following the uniform onion crop are recors
The average dry weight of buckwhent was 206 tons
oniong and 1.77 tons when preceded by buckwheats
corn stover, likewise, were higher following onions
The vields of corn grain, hewever, were approxima
lowing onions and following corn, 40.7 and 42.5 bu
speciively.

E-!‘.lﬁ-l':it_m exists for the effect of erop plants on those
lationships are eomplex and are assoeiated with
| and mierobial conditions in the soil. These
pendent.  An unfavorable soil reaction. for ex-
® 8 poor physical condition of the soil and re-

*

The average vield of rediop was 1.84 tons of
year and 2,06 tons the second year. Thig is log
grasses normally produce more the =ecpud yenr
they do the year they are seeded,
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phorus and potnssinm was normally adequate sinee the soil
received liberal applications of a complete fertilizer, D
minar elements were infrequent and were not associated
ticular erop sequence.

Paany unfavornble microbes it did not improve the physieal

ol these plots nor the ealeium supply and soil reaction. -?""'i]lt‘l:'

B o growth is dependent on a tavorable physieal eondition,

4. phivity and nutrient supply, any trnnluwni alleviating one

i mnm[:bm could not be as beneficial as lrentments ﬁ‘l!il‘l.l
e R

In moderately to strongly acid soil those erops whis
the largest guantities of basie materials were generally
to the suceeeding erop.  The soil was more acid after man .
favorable erop. than after rve. which was favorable. g
lies showerd, however, that inereases in H-on concent
ereases in hasie materials were not the dominating faet
less. they must be contributing fectors,

ble general conelusion from these studies is that in mod-
sighy acul solls well fertilized erops may prixiuce un-
mg econditions for a -.||iw-.-:“|..”|~ erop beeause:

df'l'll'l*h' Faetsyie nutresnis '|"|.'j”| L] |1.r_*1[_l|"-_|ﬂ[ ilmm i"

i poneentration, aceompanied by possibly harmiul con-

T « it 1l - arvieal g of . YT Y "
Tume of planting and harvesting of the erop was not tions of aluminum or other elements,

factor in determining how one erop imflueneed the next,
with the fact that the addition of crop residues (o prols @ 3
favorable to plant growth, indieats o that toxie enop I
responsible for the depressing effect of soine erops on

following erop

OB crgarr malter is provided, an -'Hh‘rflju'[[! quantity of
ter Mable aggregates is not maintained so that the soil be
I B compact and possesses w poor physiesl eondition un-
for maximum crop growth

peerian erops, conditions are more favorable for the

I of plant pathogens and the development of seedling
ot : '

Clertain erop rotations were fouid to maintein ol
tion of soil particles than others. Redtop, n favorable p
eansed the =oil to remain well aggregnted, Less ngK i
fallowing mangels which was often n deleterions erogp, I
grown in rotation with mangels, burkwheat, corn s
tively, were dircetly correlnted with the amount of wa
cates in the soil. A higher stute of aggregnlion |H'm'i i
air and water relationships snd may promote the "'~'.
degirable nierobinl population. ]

o tleal, physical and biologiesl conditions of the soil
nltvl_-.f related] and mh-vh:]wmu-nr so that an improve-
BH one may produce some improvement in the others,

The mierobial condition of the soil tolowing
be favorable to the next, porticularly if it promobess
of pathogenie organisins, Chloropierin partislly st
and prevented a root rot eondition on mangels el
rotations which favored the produetion of » poor
in the soil and some inercnse in ackdity and sals
favored the root rot eondition. The fact that Ui
rilization of the soil both tend o ameliorate the
terious erops as rutabagas on & subsoquent eFOPS
that both treatments enusesl the development
microflora and possibly some improveiment in soll

While the use of chloropierin materialiy _
mangels following mangels, the previous deists
crop were still in evidence, In other wornls, w
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Table 4—The Acre Yiekis of Crops the Year Fallowing the Uniform
the Aversge Yields the Second Year Folloning These Crops

Promaling
| uiform
Lo
Foln s

Sangels
Rutalngues
uluns
Lo
Cmrrocs

Pt o
Mange b=
Hulabages
Linkims
Coum

i mrroks

olaloes
Mangels
Hutabegas
i s
Clarn
Clarrote

otntors
Mungrls
Hutsbagns
Liaen

| s
Curroty

Fonatoe
Mungels
Hutabaz e
LI

[ lsirn
U'srrals

Partit ome

M smgals
Rutiuhagns
nioes
Cormi
Carrala

Pt atoes
Marg s
Hiﬂ.r..hﬁﬂ:}'
{Inions
Lo

L armvas

Pl s
Mangels
Hulabngns
¥ bpana
lom
Carrele

1w

Tous of Mungels Per Aote

120
1234
1352
1963

1531 114 _'ji.;ﬁ T %8
] (L] 1155 LY 3 £ §
EET fi 58 T 230 2 E =
758 10,64 44 | -
1134 K10 !
850 1378 -
694 - =
Bushels of Pomntos Per Arra [
353 ala 313 and
321 o = il o & _
353 P 4 | i EE
3 ) 435
as1 B0 | ? o=
£ s .
Bushels ol Hutabagas Per Acve <|l&tsa
7 i an 4 | sSt
= H7 370 b &
b i 5 Nl ; é
T ] :
59 [ | '! B -
Ml i g é 2
Bushels ol Omyoms Per Aom o -4 ]
I‘E M 5 r el !i i:f:L-
1256 ) 100 5
1 L1 e | |BEE
10 007 i 4 ¥
ML i i
o ' E
Tons of Cibloge Por Acre T,
] 180 33 1l g E g 5
429 451 750 | F ~ 1 g
340 7 ¥T E=f
754 1084 g =W
a3 Hid =
7408 | £
Toms of Millei Per ‘_. o h ==
a0a am 2.5 i <
and .44 213 ]
268 204 1T
2132 18
180 ¥ . E
240 lal5C
Bushels of Com Per Ars 15
2B N3 01 i ;
634 ns #wy ! E
08 “n
301 (
718 1
Fushel of Carmote |
105 v} xn
a0 LT 1
asl A
7 My

R

ARER

16
416
153

13w

=NR

2 |

0 s
Ju2

a

1145
#n
LN

1175
T80
(11}

I3

kg
L]

1
0k

11

-
L

17
330

20 00
1w

20
-]

e L L]

7
xRS
TN e

1‘5

14
1]
Ll

10 =%

1807

4 s
261
LE L]

136
&
1646
420
HEY s
@i

-

1140

1320
1800

4 8
1870
15u




1637

Table 6—The Yields of Green Mountain Potatoes in Bushels per J o ¢
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Fable 15—The Average pH of the Soil in the Cement Frames the Year Pp
the Uniform Crop

Avoragge

Crop 13341 104248 1H93-43
Clorn ’ i . 549 558 5.54
Redlop 3 552 558 503
Ruckwheal .. . X L} 542 - GAS
Mangels b : 645 .36 HA0

Table 16—EMect of Mangels, Buckwheat, Corn, and Redtop on Yields of }
Onions and Potatoes in Cement Frames 3

Tous of Mungels

Preceding

Crop 1934 L
Mangels . 1590 1147
Buckwhent : 18,15 15.48 1909
Carn - 1610 1107 1525
Redtop .. . : 20.65 1487 IS0

Least Sigpificant Difference, 5% Level

Bushels of Onwons

1937 1038 19A0 140 1941 142
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Huckwheat . 187 BT 238 BN 259 34
Com .. g _ s 11 By 20y 136 404
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Bushels of Potgioss

145 1946 1847
Mangels .. e A 410 472 a7
Buckwhedt ; 316 478 L
Clarn 3 - il 0k . 1]
Bediop .. . a1 52 656

1.ewst Significant Difference, 5% Lavel

Table 17—The Average Yields of Mangels, Buckwheat, He
in Tons and of Corn in Bushels per Acre Following the Cu

Croq
Mungels et Yoy
Necond Yewr
Buekwhent First Yeur
Seconid Yenr

Clart (grain) First Yeur
SQepand Yesr

Hediop First, Year
Seennd Your
First Year

Clorn Biover
Rogomd Year
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