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ABSTRACT

Fifty-three years of crop rotanon siudies, starsed i !
cluded in the fall of 1946 Thes cxperiments wers ¢ !
very fine sandy loam soil that was originally acid and |
crops. Within o very lew years it became evident thai thi
could be materially increased by the use of agriculoral B
fertilizers. The records of the last 17 years of the expes
ported in this bulletin and comparisons are made with resuls
YERES,

The 3 rotanoos described in this bullenin are koows
E,and F. B was a b-year sequence: | year of porsioes folls
of ensilage corn and 4 years of alfalfo-cimodhy hey, Ko
wert S-vear sequenies in whick pomoss were Tollowsd by
White Flint corn amd 3 vears of hay, Romton E contai
clover and alsike clover as well as nmothy amd Mtq‘ 1
miiure, The meadow seeding for romagion P ooonse K
redtop grascs.

The Averige yields of :Iml' Cobbler potaboss
acre oo the “clover rotation,” |46 bushels [:l.-r acre on th
tion” and 34 bushels per acre on the "tme
wptnur yichls of potatoes after the non-le q i

furr_. from & mare favorable supply and balancs o]
anil magnesium kel by the graes crop. b

Rhode Island White Flimt corn yielded slighay mat
grown after the legume-grass hay rather than grass b

ply of available nitrogen seemed o be & controlling faes
the yickd of com. F

The alislfe-vimoihy seeding outyielded the gen
ture during the second and third years. The
the wmalless smount of hay with the lease foed valee. The
minture usually produced more hay the first year be

clovers that it contained appedred o makie l'lﬂ! i
alfalfa. '

The average net retudns [or S0he Wb lignd
yenrs, 19351938 aml 1942-1946. During the st
tudns per scre were $40.77, S3046 and 31091 for root
respectively. During the second penind the net Eurs
$340.52 and SYOES respectively for dhess romaions,



CENTURY OF CROP ROTATION EXPERIMENTS'

By B S Bae, T. E Oevasn axs A L Owess’

Thia bulletia rrporn the final reswin of 3 cop rotatem CxpoTimr=D

. periad 1930 through 196, with 2 summary of ressln obosomed
-ﬂ::r:—nnl-:l:-rnpn_m which began in 1894 Thew in-

wirw condlsded at the emud of the M6 growing sason m

¥ o prepare the lamd for other urgent cxperimeni

publicarions of the Rhodke luland Agrculiural Fxperiment

have recorded the results up w0 1930, A full dewription of thes
may be found in the carlier reporn.’

-~

BESCRIFTION OF EXFERIMENTR

T Crop rowmtion experiments were hegun w deermine whether

of the commeon farm crops could he maintaine over a period
hg using commercial fertilizers alone without manute. Two 3
known e totations F and F, received no manure st any
_. i'lh Gyear seqpuence. called rrtaton B, teorived stahle manure on
' phlpnmh;thlmThmhtimnﬂmiﬂ

ipmlhidm-mllﬂ“-wﬂnﬂnﬂﬂ i yeer ol
1 year of Irish Cobbler poatoes snd 4 yesrs of alfalfs-comeothy
pe S-ywar roestion (F ) coneeed of Rhode buland Whiw Flint com.
oty and § yrars of hoy comtsiming & miature of alfalts
alsike chorver, timothy anad redop The odeer %vear rotston
ae gumes smd wan seeded 0 2 munrere of Dty i
Thes we have s comparnon of § rypes of hay maviures
= were sown n late semmer afree the Irinh Cobbler puotanmes

experimwn: exch crop in exch rowston wes gross wde by
e whols rsteen oeld b owrs amlonsssly osch vear
an the cxperimantl plon n clessled s Brodgrbamun very
fomm. In & former clewifnation 1 wes called Merrimasr wir
ewt ol 1he kmm = onderlaa by grovel w that the il =

'I' l._. T o ihs Rhesle Tissd Agrusberal Lipenses ‘Saress.
g

_: ! T T W ———— T N R
o the preasd 1ML S W C KEsoblash G F L=
By h*lhiﬂﬂfﬁﬂ‘-ﬂ-iThﬂlq_liﬂ':h]::_
_'_. mihmivsledpid in the proparsissn of the sates s I mancesl

=
e TTETULLTLE 'l_],—lﬂ- Siataon  Bulleios Na T4 TS TR, .
134,

a



HALY CENTURY OF (ROP ROTATION EXPERIMENTS

An exceilont stand of wlfalin-gsmothy hay similar o char grown @i o

EARLY HISTORY f

Wheeler and Adams (14) reporied in 1904 thar preparat
ared for the expersments started in 1882, The aren was Lrupm{
tor 4 years o study the initial productivity of the plos. At thiy
land yielded scarcely u quarter of a ton of hay per acre, ar
corn stover,  During che firse 3 years of the romeion (189418
not resibized that the soils were acid and needed lime.  As 4
nead wos reéalized, lime was pdded. The palicy since has be
once 0 the romtion, immediately after harvesting potatoes, &0
new legume seedings can henefic by the liming.

I 1916 Harrwell and Damon (40 published a 2-year Ci;
of § eotations.  The best yield of potamoes wiss Frsm the rock
mubers were geowen only once in 6 vears (romaton B, The & i
of hay were largest in this f-year romcion, regandless of yenrs
from sceding. This fevear rotaton alao produced  slighely Inr
F rye grain and hard corn chan the $-year sequences )

Odlnnd, Dismon, and Tenpanc (7§ in 1930 showed that che vl

corm in eotarvons B and Eowere SUpeTEOT [0 those trom rotmtion F§ Ih




& MALF CONTUEY OF (W BTATION UPIRIsSESTY

; B wery grown. They sho oo owr thet rotaten B legume
produced spprotimstcly | on mere of by than F(son-legeme
). The producinm of doprstible proccin was nestly eae = grem
the begeme rotetuen Potates, owever, vekded slightly higher
o mer roetutsesn (F . Romrson F oshowed ohee leasi el anameal
B per more. The computed net annual returms per acre were $IR97
BN For B and 84078 for B

CROPPFING PLAN CHANGIS AND CULTUNAL ST S

changes in the cropping plans have been made singe 1950, In
-_I' B, West Branch Sweepsakoy corn was substitumd for e Blnde
MiWhite Flint in 1933 and grown for silage corn until 1946, when
K24 wan uned

i potato varwety bor comanons Eoend F wss changed so Irish Cob-
'“'!l 0 correspond 1o romnoen B where Cobblers have been grown
] Belore 1940, late varsetics sl potaiossy were grosn on E and F
BIMG, the last yrar of the experiment, 10 variethes of own were
bl plaie of the Whise Fling im rocavions F oasd P, The figures
: bnbeb of corn for 1946 are the average vickh of all the
on eagh pdoa

FERTILISER ISNCEFIENTYS APPLIDS

B ammusl sveragey applicsres per scre of the vafeme lernloer ine
_ i roestions B, E, smad F arc showsn in Table | The amount of
el wan charged slightby from time o me o 1 seemed sy
i potstaen B, saporuum was sdded o the powio lerviloer steer
g i 0 powancds of Mglh per scre. Addiiemnal magressam
1 el 4 Pimatsens Foand F ouemnl "800 A sl amesenn of oo
s wend o |9 hrlhore the prw wnding amd sgan frosn

o the cown anad PeRELs (TEs wed epjele] = soTee
e of smmewnie oo ovgual profusrtsns af liest From )90
mErrvend Eeery AitFogEen Froen wslfase of oo tham froem
Ther latter wm weed 45 the wweroe o aitFopgen for dle fuaw
ol F from (9% through 1938 there win o grastusimsd ap-
i... Sitrigen w0 the hayfclds. First-swar hay reveived the heast
: g thind-year hay the nune niarogon.  Alwr 1938 the amoant
m el wan the same for esch vear o hav i the rotatios
Cwrms wed on the non legume than sn the legume pobations

I8 was the rource of phosphoric sckd (PO, The
Cand W derived from murise of potash for miet crojm. Dur-

wal -

L fi
i



A HALF CENTLIRY OF CROP ROTATION Exmmnimj

ing the period 1930-1938, sulfawe of porash was used in
for potapoes,

The lime applied 1o rotations E and F averaged 875 and
of Cal) per acre, respectively, onoe in 5 years pnd 0 Fot
pounds once in & years.

The average annual applications of nitrogen, phosphos
potsh shown in Table | can be expressed only approximasely
of modern fecrilizer ratios. For example, the dverage annusl
of fertilizer to the potagoes in rotition B was :J[rp-rﬂl:lm.lﬂf
o & LG00-pound application of a 5 10-10 fertilieer.

Table 1 shows thar the amounts of ™, PO, and lu- juid
corn and potatoes on rogations E and F were the same. In |
proximately 3 times as much nitrogen was used for the g
the legume romtions. More PO, and K O were ysed on &
hay than on the non-legume hay.

Table 1. Awverage Annual Application of Fertilizers in
Acre for Rotations B, E and F (19301946}

A rell

Nitrogen Phasphoric Acid
Crop i B F B -E F
Coen 33 42 42 HY 112 [Lic i
Potatoes Héy BT -1} 172 175 175 17K
Hiwy ] b 5 ] H4 il i

e pommton B 1950-1932 0 10 tops of stalde manure were used oo oo
put the addition of compmercial Jertilizer. Doring 19561934 -1,‘,_ 3
hoth commsercial Fertilizer ond mapore were wsed before corn, M

mapure are pot included in this mble

AMOUNT OF RAINFALL AT KINGSTON, RHODBE 1SLAND { I
Weather conditions are often a deciding factor in the --"'
mined from experiments, The amount of precipitarion during the
ing season has o marked effect on the yields of corn. The o er
varlon by months ar Kingsion, Rhode lsland for the g
from 193%0-1946 is shown in prunll:i:l. Tahle 1.
The aversge monthly precipoation at Kingston -from
Scprember over a period of 4l years was 3.9 anches, During
years the svernge maonchly precipration was 3.5 inches
variahility of the precipimtion from year o year is illa
paring  Auvgust 19240, when less than 1 inch of ruin Fell, .
1t when nearly a foot of ram fell. :
Relatively low average precipimation during the growing -.
little effect on yields of hay and potaroes, provided che |
Fairly evenly discributed during the scason. A very dry
growing season, with rainfall below an inch, greatly reduced d I

h



A HALF CENTURY OF CROF ROTATION EXFERIMENTS

in the spring reduced hay yields, while lack of rain during
had more influence on the potato wnd corn crops,

EXPERIMENTAL KEESLULTS
CORN ON ROTATIONS B, E AND F
the 17-vear period 1930-1946, reation E produced an average
-E bushels more per acre than rottion F. The amount of stover
' '_ slightly higher on romtion F. This same relationship has held
sthrough the other periods of the roration, &s can be seen in Table 2.
e datn indicane that as far a3 Rhode Island White Flint corn 38
d, the preceding hay crop makes Linle difference as long as ade-
tilizer nutrients are applied. During 6 of the 17 years there
TRCTICH Iy no difference between yields of corn on the 2 romtions.
pears (19841935 and 194219431 cocn in che legume roEtion pro-
‘much better than corn in the nos-legume romtion, Analysis of
ult by Student's Method (6) shows odds of 68:1 that the small
e in bushels of corn in favor of the legume rotanion is significant.

el Yields of Corn per Acre on Raotations B, E and F

H_nml.mn fi= Rowmtion E ;F.mmm F

Corn Cidin B[, White Fline i, I, White Flint

I'ﬂﬂ!n‘lrt. Dy Wb Cipade Srwer Gzrain  Sbovet
LiEiL] Bhis, | V8 Tons Hai, T
1.l|-"‘ EH 51 3,50 g2 143
1.51 3 (] 131 T1 A6
1A% HEF 73 163 T 271
325 B Gi 337 2 3,19
444 — 53 Rt 3% 3,459
441 —_ (51K} 3,54 45 6T
A 50 — 1 156 il 745
452 —_ [ 4.1 [T .54
. 1 — 44 .10 Ak 1.%1
37 — ] L17 44 204
323 —_ i% 1H5 35 315
37 — &0 A 56 il
457 == vl L3 Lt L )
3.5M) - 54 5,19 1] 3.0
L] —_ a4 Lol A5 217
181 — Hipl T2 77 4.7
109 6 il 2.67 50 1,74
444 6 o Rz i) £ ]
4, T —_ SH 505 iX %12

537 Lid] L5 3B .00

T—



A& HALP CENTURY OF (HROP ROTATION EXPERIMENTS

The corn ceop in rottion B wis changed from-a grain ®
The green weight of silage corn varied from 22 tons in 15936 .
of 10 wns in 1944, This low yield wos: parzly due hl_]!"_l"jﬂﬂ!'
e the corn. The figures for dry weigghe show thar the w:igh_r
corn may vary several tons without appreciable differences in the
dry weight of mawrial

bt
i i

At the bottom of Table 2 is a surnmary of the velds of o 1
perinds and the annual average from 1B%4-1946, The averages fi
of corn produeced are similor in all rotations. On the 53-vear a
legume rotation outyielded the non-legume rotation by 3 bushels
Apparently corn will do well in a nos-legume eotation iF it is
with ndequate mitrngen.

POTATOES .

The Clumparatve ]"ll.'ldﬂ of pomatoes sre shown in Tahle j. :

out of the 17 years the non-legume romdon outvielled the potmtos
on rotation E by an annual svernge of 72 bushels per acre.
legume romcion also outvielded the pommoes grown om cotte
48 bushels per acre. Rotoon B, with r;lfu!f;:-[hmuh:,.- hay 4 ye
duced an annual average of 24 more basheols of potarces per
rotation E on which the clover hay mixmre was grown,
Analysis of the results shows that the increase in yields
from the non-legume rotadion over those from the legume rot
highly significant, the ndds being geeater than 2400:1, The diffes
in yields between the 2 legume romtons were found to be sif
by odds of 216:1. The per cent of U, 5, No. 1 porames was 1
litthe greater for the nondlegume romtion.
The more favorable effect of the noo-legume rotarion on pomk

has been noted before. In 1934 Odland, Smith and Damon i)
out that in their crop squence studies, larger viekds of po n..
obtained following rediop or timathy than following red or alsike

WATER-STABLE AGOREGATES AND ORGANIC MATTER DONTENT I-'-'
ROTATIONS A

No clear explinntion i avatlable for the appacently benefic | &

of the non-legume rotations on potames, Rynasiewice (12] ¢
summary of the water-stable aggregaces under crops in romrions B
F. He found very linle difference in aggregation berween the
non-legume tomations. In listing the relative smte of aggre __
rated the nom-legume slightly becer than the legume romrion |

]



A HALF CENTUEY OF CB0OF BOTATION EXPFERIMENTS

Table 3. The Yicll of Pomoes in Bushwls per Acre
from Rowmtions B, E and |

Hestatuama

Year 1] i F
173 3k LN LY &l
1941 i 325 | g
(R B 2] L WA
1935 114 I 113
1954 L 11K 24M
1935 2 2wl 41
149046 AT e W55
1057 A5 LEY] 411
1234 Vil 274 LR
1955 401 124 1%4
1440 274 By ]
141 T34 2l 1
Iy 3132 THE 10
(kR ] M) (LT 1A
[LLEE 152 112 2%
1945 Lid 1 10
1 Bt 251 Ml W
Avrragei:

W04 918 N 141 140
T4 1919 L E LR ALY
e L] 24l 11} ]
1R [ Sty 2 it i &

e 4 shows the soil organic-maner detwrminutions for these rom-

M Eﬂlﬂﬂ.ﬂﬂ ﬂ-.ﬂl.l E-Ilhllfl er I'h.-.lr I'!'!f rhu I'.Il[l’ |_|||'|l||'||.|.|.'|'u1n
hedd. These deerminations were made on soil samples wken in 1912
in @ dry condition and on other samples wken in 1939 from
plots, These dats show chat che Gvear romtion contatoed the
goiic marter and nicrogen per acre-foor ar both sumpling daes.
i the plots receiving approsimately 10 tons of stable manure once
PEiLr maaintiined o slightly higther level of oeganic matwr, Over the
BiF period the S-year legume rowdon Jost the least organic mntier
! 'ﬂ pystems. The v of organic maner (eom the griss romtien s
i the average low for the fopenr rowution

. A Tons of Dreganic Marer and Xirogen pier Acte-foot of a1,
! for Bodatioms B, F and F

Eh'ﬂ.n.l.r Mamer A TEET Lves

19z (A 1912 |9 wip Y | Py
'jI.L'.[‘h T4, 40 e N 5% LR o467
DLODE  TON Lgg .17 1450 =4
TS 6573 LA 7 R 1140 50
BLS5T 10 14" T T FiT=0]

L i Iﬂlﬂﬂ d‘l!l.ﬂ!,_ﬂ the cosafie ol idi N TR

I oo of sinble manure were applied once i & yean prevoding
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I he siribing focn browght out by thew denrmnetsen B
irmp otstees and lertidoerr progprems tasked oo ot
maitef coient of the sml As the guaatin o offane ST
the mitrogen rescrve slsn dwamsllesd

It o odlvw somas that oeliher ihe ofganc mstoer determa
sEETegetlr afdlyves ciplan sy the een-legumme oSl e T
s yorkls of edsses Whle thew mmalyees omd Jdeterms =
e abwrw @5y o e vg Peraw ol i favod of the r[-_'lfrl"r-ﬂ* "
has bwen obwsrrve] thet the sml * fluffs wp™ more where m .

»
wthy are grows in roleton. The sl appearny & Linke more §
in the other plot. The wpposition can be made thar vhis Mulfy o
vl e o eateyd] woith bwveed aerrateom I s o “h h- _
amvwrr o thwr Bipbeer puaato varkd on the el

e smmad om dBa g ooy Fide 00 pims = by

w fetdioes wers fobpoedd ek rh
mf FegSer imeae e eallges o bl Prges The wel @ the v - s
[ B 3 -..-Jr-.' wlb oFm bes e PRI T AN W - Ty ¥ T sy

willgn il ther ¥

Busbinell § 2y of ihe Do I'irq_-nm:-n: Stat oy has Jr_m
ithe pestato plant & peculaarb ewatee W el serateea, wsl der @

10



A& HALF CENTURY 00F CEOP EOTATION EXPERIMENTS

ent acration may be frequently o limiting facor in potto yields on
" It loam amd beavier soil rypes.” The Bridgechampion very fine sandy
at the Rhode Island Experiment Sttion = high in sile and was
pmerly classified as a sile loam. Although no evidence I8 presented w
nonstree thar acration wis more favomble o che grass fomtion, s
pveed that it moy have been, and that the better aeration in the non-
rotation favored the greater production of potatoes,

OF VARIOUS AMOUNTS OF NITECHKIEN, POTASSIIM, MAGNESILIM
AND CALCIUM ON THE YIELDS OF ILSH COBRLER POTATOES

- From 1939-1%43 an experiment was inserted i a quarter section of
e plocs in romoions Eoand F oo see what mfluence variatons in
o potash, magmedum and caleium mighe have on ihe yields of
It 13 m well-konown fact that legumes remove more of these
ts than groses do. Growing legumes before poames might ag-
the deficiencies aof rhese purrients. The amount of N, P.O.,
0, Mg and Ca0 used. as well as rhe sversge yields for the S-year
gre shown in Table 5. The average vields of potamoes from the
rotaticns E and F are showno also for comparison.

]
- En

'F.quug the quantity of nitrogen from low m high made lite dif-
white in the vields of potatoes oo rotrion E. Additional potash, mag-
andl culcium produced small increases over the average viekds on
A et of rowition E

1t is ourstanding thar for all trearmenss, the yields of potatoes from
lepumie plots are & grear deal igher than those from the clover

‘Anocher siriking face s chat varying the nirogen, potsh, mag-
gl calcium on the non:legome moanon produced lower yields
s from the sndard trearment, The poorest crops of pomatoes
pined from rhe high-pomsh trearment on this non-legume rom-
; ik froan the clover rotnoion the besco yield occuresd on the high-
The results of this experiment suggest the correceness of the theory
g additional basic materinls such as calcium, magoesium, amd
m may be needed for potatoes when large crops of legume hay
ol during the rotation.
low vields of potatoes produced by the high potash treatment an
‘are similar to those reported by Knoblauch snd Odland (5]
{ that excessive amouns of potash were associaved with mag-
i y of poroes, When magnesium sulfate was applied
11
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Fable 5. FiveYear Annual Average Application of Fertilizer Nutricms and Yields of Potroes
tor Specil Poato Experiment on Rowmtions E and F

Founds of Ferdlier Ingredieeams Per Acre

" . Siapes- Yields in Busbels
featment Makih (NH . 50 phos RO I Leginmie Mon-leguimy
|_,,_ i phade R otaridin Hotation
™ b5 2 i b iz 2% B
Elnh fo thi Hi 150 2o i2 :':|r.: ib:E
h#h}:.i -'i.f 55 a4 (Wi 14 i 2RH
1 fel e 41 35 154 1 13 133 M4
K  high Mg 42 35 194 318 43 j :
! i o] &
High K -[- bigh Mg -+ Cab 43 55 L 316 {2 217 :ui
1z 227 310

Ehﬂﬂ-ﬂtﬂ = Az 55 1 X

I1YH ¥

KM LA ETY

BOLLYLOE JOH3 40
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A HALF CENTURY OF OR(F BOTATION EXFIRIMENTS

m[hnmmﬂlmllm“inthgiﬂﬂ

The ?.'lzldqlrl'utulng ooy of hlll‘l pul.l:ll:l i the nul:-l.r!;um ristm-
was allevinted somewhat by the additiona] magnesium and calcium.
This suggests that the available potash had accumulated over the years so
| the high potish trestment produced & concentration of porsssium
i enough o depress the yicld of potitoes by aggravating rhe mag-
deficiency.
The beseluial effect of high potash on the yorldy of potzoes from
E & evelenoe that the kegumes remowe mofe potssnom than o
d by the standard potsio toroliver. Thes, the potano vichls were
i d when addicional potash wis applied. Using calcium and mag-
etiem with the high powsh in the legume rotation lowered the yields
FJ'II-EEE! a little. Using calcium and magnesium wirth high potash in
pof-legume roition iniressed yiekls over thess from the high-
TreIrmeT
It s evident from shese dess char che 2 syseems of rotcon, legume-
verss gram alome, must produce wslcly differess poassiom-caloum
poissom-magnesum rates. Another suggesteon that may belp s
for the higher yiclds of poststoss from romoon F s vhar the Ca/K
Mg 'K ratus were more favorsble for the growth of pouitoes on
{ :_t_lmrlep;um FOMERERCm,
- The interrelationships of potasium, calciom amd magnesium in
murrition are guite imtricem. Peech aned Bradicld (106 showed
the infleence of the K-won on the svailability of the Ca- and Mg-
depends on such facton a8 the ratio of the om 10 each other,
of the seml, snd the prescnce o abeemce of eutral sals
» and Bower (11), mporting on pomssicm  sbsorption by
s affecied ||} Caiarei i I'EI.'IIII'III'JIIIIFH. o luded  thar L PETTE
prion by plants s asually decreased by the presence of high con-
ions of oither cations in solotion. Under certin conditions, how-
e, i iy be incressed,” 1'|‘1||."p wlwn p;unll:tf our thai K has o l'ug:hl.'r
ability”™ than other common citions amd the decresse @
high conornmrarens of other catuen & Dot w0 prooouson] = s
ﬁlﬂﬁmthllﬂqupt:nm{l arm! 'llg:
:'h mcditionial evidemsx B grmed wpperong e sdex that lower
_I ol kb Cobbler pamcs are assoniated w1th 8 gresss removal
f clements by logomes when e snl scdiy of the 3 rotanons
tumpared with the lime applications. The average pH for romtions
lﬁ F for the S-year period TO401045 was 6,25 500 and 6%,

13
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A HALF (ENTUEY OF (BOF EOTATHON DLIPISIMENTE

reprutrely. The iverage samusl Lirme spplastsns per Soa
aml F were 2ol 1I7% amd 168 prumh of Call, respecively.
rpurw nastes recErvesd] the baw lioe ond s the e )
alfalin rotarson, which reccivied aearly 30 perirals o Cal)
annuilly had about the same pH s the oon legiimie Foeinion
alfalba-cliver minture, which reovivel only 10 poosds moae !
annually, was the misw skl of tw | romcons

IThe mors sboguss sapph of caboum o eston B =y
reassn wiy b alfsifs seguenoe yarkisd sewe lrsh Coblksr
then the alfalls-red clover roracon

(hher Factors bewdes those alresdy discuwed  may  alsa
ential in the productom of higher yields of potmioes on ihe
rotatuss. The ellect of the previous crop on the yields of pa
have i be investigeied furcher belorr & complerie savwer @

I evelence m this praper suggests that the greswy vkl
s froemm chee D N POArE af Rl waiesd W opth  mee ﬂ
s ey ey o Eetteenb el diles 5 omeew  fevoralls
the K, Ca, snd Mg joms. The suppumition s sl made dhas
w betier o the son-legume romacion.  Evidenos ol sy g hid
however, i meager

HAY
T by oropem boive osesed of alfslts swl sy e

aitalls. red Chmver. abeke cdover. nowsdln sl rediop on oot
ot woath timwstbey o8 rowavesn labhle & shows cthar e
average viekds of allalfs-timsthy hay varied Fromm %002 pons ol
hay w1931 to L20 wons in 940 One bewor favoring high
alfalfa hay wis weding in early August so thar the planes
estaliliabnl befors wimber

Ia rsatson F. the samual aversge yeekl ranged frown a H.
i ol 194 w8 low of 199 men ba 1990 The bhigh vield &
Fowas L2 oo in 198 snd & borw ol 158 wen w100 Twm
andd ocrwsionally § were made ob the legune mesdows. The
timothy produced only one cuming per season.  Analysis of de 8
|'I':| Stwideni's Method showed thar vields of alfalia trovm Polation '
significanily larger than those from rotsthon | by ol of XL
Eresirt average vk of hey from nasreots B oeand Foeees :
mebcant (omddy gresss thes N0 ] wihen osspared wich e
trowm rotaden F

In Tahie 7 the sverage snnual yrkds of hay for 3 periods
brought mogether, The dats for hwmer yean were oollecesd Troes

14



A HALF CEMNTUEY OF CROPF ROTATION FEXPERIMENTS

6. Annual Averaye Tons of Hay per Acre from Rotanions

B, E and F
Rostatbons

Year H E E

L 4000 2 26D
I 5.0 . 2.4
19352 4.0z 153 284
1933 J.al .12 251
134 4.4K1 .48 L33
1935 1.57 3.1H L4
1936 IRl 195 .58
1937 103 375 Ll
1938 LUK .60 i
1935 240 1.5 205
1 §. [l 4712 3.
Fa41 354 4.%1 4,04
P42 186 2. 7h 172
1543 L S s 547 3.2
1944 il {14 214 1R
1945 1HA L3 147
1540 .30 2.35 ¥ {H
Averagt L40 11 149

_-_‘ bullegins abour these romations. | he perice] from [BIH-1D1Y b Hi
14-19249 is 16 years; and 1930-1946 is 17 years. These periods are
ient length o minimize annual variations in weather conditions,

Table 7 shows that the legume rottions have consistently produced
3 than the nen-legume rotation, Lt is o well-esmblished face that
“hays have higher freding value than non-legume hay, since the
‘eantiin more protein, aitrogen, phosphoros and calcium.

ag all 3 periods, the fryear roetion has ouryielded the Syear
on the second- and third-vear hays, and oo Firstyear hay during
i peuences.  With the intreduction of alfalfa in the |.1.’j§1.1!I'H.‘
in 1924 in rotation B, the average vields of first-vear hay during
“Beriods { 19141929 and 1931-1946) have been lower than those
H_. Perhaps alinlla, which is n long-lived perennial, ilnes niot
hlivhed a8 rapidly us the short-lived clovers. If so, this wiruld
or lightly lower yiclds from firse-year alfalta hay.

il be nored that the average for third-year hay from rotanon
61 wos (.8 wm greaver than the third-vear hay vield From
This may be partly due 1o the loss of much ot the red clover
qﬂ,m-q.-r frown the meadow wt the end of the second year.
ern are lurgely biennisl in growth. Romron B, however,
Harger amount of CaQ than romrion B, This may also have
yiedds ol hay. The face thar high yields of aifalfa-timothy
e obtained for a period of 4 or more years by proper manage-

15




A HALF CENTURY OF CHOP ROTATION EXPERISIEMNTE

menr makes this hoy superior for the long romtions of gre
culmire,

Estimares of the per cent legumes im the hay mixtines e 1
B oand E owere made at having time. Thes estimanes vel
that alfalfa uswally fasped longer than elovers, In dhe g
feom potation E, eod clover and dlsike clover compriséd less i
cent of the hay mixrure. The per cenr alifnkfs varied from
I'he 17-year average bor alfalfa in thicd-vear boy was 37
rotion E and 48 per cent for rotaton B The smaller pmi
on rotation E omay be partly due o competiion with the Vig
atal clovers. Alfalia in che second-year bhay averaped 29 p:r
the mizture conmined 11 per cenr red clover and 9 perc cen r
When these disappeared, the average per éent of alialba was

Tahble 7, Averoge Tons of H-_'l}' Fresem Rotewas B, Eoand B

Crop Rotation (RS 19E3  1904-1929 (9300946
first-vear hay B LAM (R 241 1

E 144 2l G |
I 55 Liwd 1EH
Secivnl-vear hay B 3,549 R 340
E A4l b e (] 58
I L& 1.TF5 1,35
|'|I|r|!-5.|.'|]| (ST H 1.21 573 L.r
E — —_ LET
I -— .45
Fourth-year ki i - 45 40 B b
aAlfalfs hay lnaread of legume mixture afver (924 0 roteeesn G

B G119, feyear sverig

EFERCT €F MANURE APPLIED ONCE (% O VEARS -

Table B summarizes the resulss of vsing manure Grce 19 "‘..-_
comparizon to no manure in the fertalizer program. On plos E
12 of romrion B, approximately 10 tons of sable manure wert
pnce in O vears before corn was planced, Table 8 shows thar fron
15925 the average yiclds of markemble porines werd greater m
receiving the manure once in 6 years. From 1920-1935 the ave
of portoes were practically wlenncal, During ik lmst 11-
when the monure wes supplemented by chemical fertiliver,
yield of Irish Cobhler potioes was the lowest of any during
period., T he total average viekd of markeinble potatoes, bowever: #
er on the plots receiving manure once in & years. Just why the
phle pommmm yields declined in the manunsd seres is not ko, B
be that enough residual aitrogen remained from the previous
if thie corn orop B0 pEroascee earky nod Filptﬂ Loap Eronith of pos

14



Table B,  Average Yields of Crops from Rotation B With and W ichiowur Manre

Potatoe Caarit iy Mye
Ave

Large Grruin Sevver It Year Ind Yeir hed Year dth Year L ¥rs. Lrrain S

(LTTR Hai I'eirs Taviin (NS T [oms T Tipns His. Tanis

FHE- 1504
I 138 43 : o}

With momire a6 53 g, ]
h7 1. 3% A x [l ]

i 21 1Sk
Fertifizer only 1K | 1 1.34
F504- 14K 14

Wirth neanure VM

1) 1 .| 5 il 1.4 g (U]
Fertilizer mnly 1% i

148 143

191 §-1925

Weth maanmire a7 L7 5 A5 543 7 244
Farptilives awily 245 ' ] 12 494 1 .4¥ 0
1016-105% Avg & Yy,

With minure il 1,57 ] W.3H

Fertilizer oy 18R

[ 3 B4R

Manure & fertclizer 251
Fernilvaer aaly 154
Temal wreripge

With mumnuwre Wil
Fertilizer anly 227

ailage from 1953 chrowgh 19490,




A HALY CENTUNY OF (BOF MTATION EXFENIMENTS

hotter, drier weather came, the plants with the larger wops would
more from lack of modsrure and hence produce o lower yield of
shle potatses

The figures in Table 8 indicate thar during the first several W T e
corn yielded a few more bushels of grain © the acre when it was * : l"“"ﬂ"—' }
ized with the readily svailable chemical fertilizers, Once the et Brkod than |
of the land was csmblished, it made licle difference in the yield Table 9
gram whether complete fermilirer or mamoer W osed Ftu:h r wiekd
During the bz persod, 1936-19%, oorn reciving manuere plos o e averag
fertilirer vielded more than cors recriving only compleis lﬂ'l:lliﬂ.. §3:. = 16w

The k
warini
The imp
ferutin

h bevel,
p yields

is not yurprising since the manure-fertilimr combination provided &
nitrogen for leal growth,

For 3 perwols lssed from 19941915, Juring whach oye W g8
in the roation, the yields of rye grain swraged dightly higher =
manote was ved than in those which reeived onby commencinl 8
[F Lot

No clear-cit effect of either treatmert is notceshle on the pe

of hay for the firs 3 years. The 33year rverages show that i ; :‘:
a slightly higher yarld o hav on the plos reorvvng Chemecal .
only. The fourth-vear hay, bowever, from 19061946 averagnd . el ?n::
yvields on the manursd plos i

:Ii itly high
It is a wellestablished fnct chat farm masure of some othar | than g &
of sdditional humes is oecessary from time o Gme o6 Cropping 0
s mepantaen phee sl fervilary. (dland smd Encblaocd (8 haoee
thar soraw bedding manere wis comparer wth e TLETLEE |
strmighi ibemical fermilisation for 2 periand of 18 years on a2 % .
rtation experiment.  The plots  receiving  chemicals had Ilﬂ
moisture, organic matrer, and aitmgen than the manured plos s
oncheion of the sudy. The average viekls of hay and ailage ;_.,
Eresmy w beETE Mraw manure W .l.];r];l-'lm_l than wherr | AKK) B
fernilper were wwd. The resolo shosmmes] a dhis I:J'I.I!J.lf'll teit ol
i roetmtionn B oshow it s desirable oo use sobhilo meoure occosh

| wr
the cropping system it af o
_ - the

HAS PRODUCTIVITY BEEN MAINTAINED? _
Ir & difficul w swwer the gooston vhether e maimam ) i 4
ductivity of the soil has been mammained during vhe half century & . The
mercial fertiliners were used, becouse of variations in climare, the 66 the fertili

i=



A HALF CENTURY OF CROPF ROTATION IXPERIMENTS

mionnl changes in mte of fertilization and in crop varieties. The data
organic matter and nitrogen from 19121939 show o decrease in the
i humus ranging From 15-21 per cent and a consequent Jecrease in
nitrogen supply ranging from 12-17 per cear, With few exceprions,
the mvernge vields of corn, hay and potitoes are lower for the last 17-year
find than they were for the preceding [6-vear period.

Toble 9 shows the average pounds of fertilizer slemens and the
yields of corn, potatoes, and I years of hay for romtions E and F,
bese avernge figures have been determined for o 20-year period, 1894-
913 a 16year period, 1914-1929; and finally & 17year period, 1930-
40, The lengrh of the periods s such as o minimize the offecs of
gl variations in climate.

| The impression which may be gained from looking ar the wble is
o fertilicy was gradually buils up woward a4 maximum Jdoring the first
period. During che next 16 years the vields were mainmined ar
B level, but during the last 17 years there was some decrease in

era yields.

‘The geneeal impression, however, is that the crop yields have held
iwell chrough the 53 years of the experiment and that, compared m
yields for New England, they are satisfactory, This means that
uctivity of the soil was increned and maintained ar a lovel suf-
high w prodoce an economic return from the use of the land,
though the organic matrer and otul nitrogen have declined a lirtde,

mparison of the yields from the variows fectilizer applications on
Eand F indicates that the highist returns of corn grain and
F occurred where the grearest amount of nitrogen was used, i,
the middle period, 1914-1929. Mo clear relationship sppears be-
By fertilizer nutrient and the average hay yields on rotations E
MWhen sufficient fertilizer is applied, adequiste rainfall scems 10
teolling facmor o hay yiekd.,

h.-_hn\mr of the potitoes, of course, was complicared by the
0 wntiety in 1930. The bess vields of potarors occurred during
Fﬂ"ﬁﬂ when the application of complere fertilizer avernged
of the 3 periods. 1f late potstoes had been grown during the
 the averuge yiclds would probably have been higher, Records
fnto variety trinls show that the lite Green Mounwin potann
1 -[j busheéls more per scre, on the svernge, than the Irish
1 Irish Cobbler may marure wo early w ger full benefit
g mrion which was applied during the last 17-year period,
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Table 9. Average Fervilizer Applicacions and Yields for Romtons E and B

ANNMAINET ATVH ¥

Vieases Corn Pastutim= Hay — I yeam

N PO, KO Grain Swover ™ Py KO Yield % P.O, KO Yield

Rotation E Lh Lh 1Lh Ba. Taons Lh Lk Lk [T Lk Ih Lh Tans

IADG- 10 3 LT TH fil 0 BET o] i57 151 4] i 3 0 Rl

19T 4= 152D 51) L] Bl this .52 i 142 f1d 507 AD TH 5 AT

- 19441 18415 41 1M it iH 44¥5 BT 174 181 317 Hi B Hi 06

= LT il Ul i il 104 il 140 14K ¥5] 4 74 iz 341
Bistation F

| HGB4-T9E 4 i ] 50 78 ] 157 151 244 n frd ] 1.59

|95 4T Mk 7 L) i il 148 2 142 113 77 i TH il 2408

1514k | D5 42 (1% L) L T2 112 HH 175 IRl 204 il ) 7 2463

| Bl g, a0 £ {11 54 .04 f1] 156 145 T 47 T3 TH LA

*Avorage poands ol commercial nivkagen B les o ooen and  potutoss 0 rotitlon T because muer of  the
nicrngen wan dpgElied to the hay crog frism 19231928

=
%
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A& HALF CENTUREY OF CBOF BOTATION EXFERIMENTS

FINANCIAL COMPARISONS

When selecting any rotation, a farmer should adopr the cropping
tipsiem which promises oo reourn the larpest oot profit over the years
without depletimg his reserve of soil fermliny. He should be alert 1o adjes
e Lie L] wlf oop Mabons . chongmg comiomc comdition., kecping
i mind thay immedine gun iy menn hong-time loss il unwise crop-
ping practices are followed,

The crops which can be grown profizably on any farm are deser-
mmirsE] by ol £y 1 hlrnrgr.l.];r-h\. lifiaie -.'m'hlll:mnh.. MEATTHESS. i ilurkﬂ:;_
mvailablic labaoe suprply. and many other foctors

It 1 realized that the rotations reporsed in this bulletin may not
h I:'Dltl|1-|r1t'|!|' cumpu.ml'-rr tiv all Fotariomns |.|u.'|| By ficrmers o6 s Stote,

iénce which can belp farmers select a cropping system is preseneed
§ poemtions

Since the yicld dats have mwore meaning w most farmers when ex.
presstad in terms of costs and rotuens, financial comparisons of such ot
tlon have been made for 2 periods of 5 vears each

During the 17-year period from 1930-1946, prices dropped from
IS0 1942, revorvered amd were relsiively sable from 1935-1930, then rone

Tay dly lollowing 194 as a result of the war. Twn S-yoat l1|_-r|u.|iq._ 135.
L

mivd 19 2-1%00, ame weed in the estimated costs and returns of the
= -ﬂ'ﬂp rotaricons. [ he (irse perinll _I'Ulﬂ'jl!E'l- i |m.'1|.|r|: nnulr;r pracerime
e wiwd the sccomd wnder conditiens encouniered doring and follow-

the war.

PiEsTs
The cost frems invodved 10 grow ing anmd harvesung the crops in
ghese motntions are mun labor, eracior and erquipinent wse, ferilizer, lime,
v deed, spray menerials, use of land and interest on the ITREY

in producing the crop. The cose for esch crop are iiemized in
1]

The prces of feruliver and seed used in computing thesw figures
,:;- given in Appemdix Tahles 2 and §, The average annunl cost of che
i fertilizer ingrediens vsed for each rowtion and crop i given
melix Tahle 1

 The oost of preparing the land for hay and sowing the sood s esii-
d mn B0, per scre and pro-rifed for the life of the stand. Simila;
for corn wnd ptatoes e included in the estlmazes of labor ol
. pent wsed on those crops

'Th‘ ot of Ay mancroaly for poIEnC i enimated ar S45.00 p=r

ey I 190195 and %1200 per acre o8 1942 1046 Since only lrish Cob-

IR WETe prown, 4 of 5 sprays woere sulficent o hring the crop through
4 Iﬂl'll'llw sEmsO,
P 4

1

—

— e ——



Tiahle 10, Estimated Aveeage Annual Costs per Acre By Romtions for the Yeirs 1935-1939 and 1942-1046

1235193559 !'::'-I 21946
“lltplq:lﬁ “.l_ll:ltrl}'lm
i} E F i F F
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Mon Inhor @ 51.9% /100 .54 Man labor 0 23 50 ton LR B
Man labor ¥ 81.7%/'on 5.27 R Man labisr &5 $4.15 'rep 0 AT 4
Tracthe lnbor & %75 o 254 T4 1.2% Tructor labas 68 575 o 144 19 1R
Equipment lahor & 8105500 5837 340 188 Exjutipenent labas B 51,11 w0n 350 313 313
Iovberest, 12 emee 671 2.83 140 240 Treress;, 13 ma. §1 &% ik 4.0 1%
Torsl 5005 .45 4 2.8 Tial St 54,77 53,44
HAY —Third ¥eur HAY —Third Year
Fertilizes umel lime Ty 57 | LR Fertilizes and lime 12401 1258 1RTA
Seed 1 514 L5 £ Seed L.T4 2 54 A
Preparation of seedbed 1,54 2im 2.0 Preparution of sevdbed Lig 2 NG|
i3 Uise ol Jand 214 2010 2000 Use of band 2l 21K W
Blan labisr 91 %1.9% tom 57 Man Labaoe 5 55,548 pon LTE
Man labor % 81,75/ ten 525 1,19 Man labor 8¢ $4,15 wm B, T
Tructor lahor 50 %75 qan 148 35 .37 Tractor fubar &6 875 251 LR 145
Equijrinent labor 07 £1,03 174 A 2 Eggisipmienin Tnbor @ 21,15 jaen 1.4% 5 1
Imterese, 12 ma. & 6% 142 L1 4y [nterese, 11 g 07 65 il 191 34K
Toinal A5LAEl il 4551 Toral 350 S04 54.E5
HAY —Fourli Year HAY—Tounh Year
Fermlizer and e 10,47 Fortilzer and lime 120§
S 1494 Beed 274
Freparation of seedbed 11 Preparstis of e bl 1,560
Use of Land HuiWd Lise of Eand A3,
Man lobor @ H'H.-'::ln .33 Man labor & $3.50/wa QG
Traceor labor 00 875 ton LAl Traceor labor ¥ £.75 o .07
Lguipment labor 5 %105 wom 5T Equipment labigr 6 41114 ma 512
Inderess, |2 s 6@ 6% 2R fareriese, 12 mo: W 67 505
Fatal 40,72 Towal 54,18
Geran] Todul 16,72 2R 33H.34 Gruod Toral F2250 44536 45204

Average Per Acre G045 .44 67 67 Average Per Acre HT.0H HE 5T 141



A HALF CENMTURY OF CROPF ROTATION EXPERIMENTS i

The lamd wsed in these rommtion L:I.]1L'EII1'IE|:lH 5 mmulnf-f
the most productive types in Rhode 1sdamd: therefore, s 'ﬂ.[l.h‘."
sumed to be 5200 per acre, An annual charge of [0 per ceni @ or
was made for use of the land.

Estimates of the avernge hours of man labor and cquipment
required to prodduce these crops cannor be applied readily. o i
furms. Differences i soil type, farm lavoar, kind of cquipme
of faem lobar, and the elliciéncy of management greatly ko
rime necessary o complere the various operacions,

The resualts of o study by the United States Deparement of Age
rure an lnbor requicements {of crops. aod Pivestock (4, and cosim
dora om 80 Mew York farms (1) were considered in arcivimg
estimated labor requirements shown in Appendix Table 2,

The following rates were the basis for computing costs for s
ment wse: 550 per hour for tractor use, $.50 per hour for other
metit wsed in the production of corn, and 575 per hour lof equspime
peed m the production of potatoes amd hay. All available cost dnl.’ ¥
cate h:HFu.r hourly rates for I.l.!LI.I]J]I'I'L]!I L]H!'I]f:l'rhj on those crops e
quiring specialired machinery in some phase of production

With grain corn and potatoes, an extra charge was made for b
ing larger-than-average viclds, In 1933-1930, 3,15 per hushel way .
for corn yiekds over 52 bushels per acre. In T942-T6, 520 pes i
was added for yields above 57 bushels per acee, In 1935-1939, ST
100 bushels was added for potmm yields above 247 bushels per #en
19:42-19496, 800 per 100 bushels was added for yields over 174
[ET HICTE,

HETURMS

The annual returns per scre from the crops grown o the 3 poe
are based on the average yields recorded an the experiment during
1939 amd 19421946, and on the average prices received by Rhode 0l
farmers during the sime perlods. These prices for com, potanes, &
hay are shown in Appendix Table 6. T

Ihe average vields and ibe dollie values of the crops ane p;rwh.'

Table 11, The returns for esch ceop hawe been mbulared by rotan [
3z

A comparison of the sverage costs adid roturns por ioe per YBEE
shiown o Table 12 o eouch ol the rotinoms, the net returd s :l.l‘!l!!- i
EO£2- 1946 is materially higher than for 19351939, The value of

crops grown increased moree than producoon coss, During 1935-10
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A HALF CENTURY OF CROP ROTATION UXPERIMENTS

the returns per acre from rotation B were 516,31 more than i-md-
E. and %2084 more than from rotation P

During 1942-1946, B returned 52697 more per acre
$21.59 more than F. Most of this margin is due w the high val
the corm siluge amd alfslfa hay prown in B relative o the g in i
and mived hay in E and F

The obvious difference besween rowmtions E and F is che g
return from potatoes in F. During 1935-1939, poratoes in F
S66.70 more per acre than E and during 1942-1946, they :
mare. To a potato farmer, the increased yields following o o
hl}' 5 an impurrnnr consideration, To a |:|.|'|.ir],"|:|.1;|=||'| who s fnn 2
growing good hay for his herd, the mixed legume hay would be ®
suitable.

Table 12, Estimated Average Annual Net Return Per Acre By R
for 1933-1939 and 1942-1946

1935:1939 194216
“Hotations Hifations
n E F B N
Average returms 810022 $9200  fANAN  SI4A527  S12419

AVETREE COSTE (e Gt A4 G747 H7.0R HUAT
Mer retugos HETT I 4 10,55 61,44 __!1{.53

COMMUENTS ON ROTATIONS

Of the 3 romtions in the experiment, B, o 6 vear sequence,
most profitable, For the average dairyvman, however, an even d
ton of labor would be difficulr if rwo-thieds of the eropland
alfalfa. With uncertain climatic condiricns in this area during k
specidl machinery to dry hay or to handle gros silage would be #
o supplement the regular equipment o insure harvest o the ideal B

These estimaces of costs and rerorns are intended o reflect '
conditions. Actual returns on sny one farm may vacy conside
some farms, the same yields can be obtained with less lubor nﬂ
ment use, This would mean greater net rerurns than those reporie
On other farms, more ibor to obain the same vields would L]
lower net returns per acre.

Prices differing from those uwsed would change the set refurs
acre. Ohher rates of fertilizer application might have a direcr ef
yields and indirectly on net retarns, ©n soils ocher than Bridgeh
very fine sandy loam, yields might vary from those oboined
seudy.
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A HALF CENTURY OF CROP ROTATION EXPERLIMENTS

Alternatre crops might be more profitable rhan those included in
‘the rotations, As indicated in rotation B, silage corn would give dairy
Mirmers u higher net return than grain corn. For a deiryman who finds
U8 S-year rotition such as E or F more suitable to his circumstances, silage
o would be the berrer crop.

In planning any rowmtion, crops should be selecred which do not
ire attention simultaneousty. The availability of day labor to mke
of penk demands should be determined

SUMMARY

The results ohmined with rotacions B, E and F For the yeies 1930-
QUG are recocded in this bulletin. Average yields for previous periods
; :|Lu shown for comparison.

The average vield of corn on romtion E was 58 bushels, and on
fion F was 52 bushels per acre for the period 1930-1946. The yields
giover, however, were nearly equal, The com yield on comcion n
el 83 bushels for a fopear periodd, The change o silage corn on
g B prevented obmining a 17-year average of grain from this

hushels: per acre on rotation . Pototoes on cotation B were in-
diite with an average vield of 246 bushels,

¢ complere explination was found for the higher yeelds of lrish
potatoes in the non-legume rotauon. Some evidence 15 presented
Cindicares that sddivional potassium, calcium and magnesium may
‘aenall increnses in the viekds of potroes grown in rotetion with

cmverage vield of first-year hay was greawest where the general
mixture was planted in rotation E. Alfalfa-timothy ( romtion B)
g listle less, while the non-legume rotation gave the lowest yield
e bay. The alfalfa-timothy hay ooryielded the other hay mix-
:ﬂ.n_'u:uruj‘ third and fourth years, The yield of hay on roo-
eonsidesahly lower the third year. probably due to the loss
clovers.

ilds of crops have been satisfacrorily maintnined over a period
_-'_I'I.!'h?l.ll! the use of smble manure, although evidence gained
i B sugpests thar manure occasionally appli;d in o rotacion
Y The use of manure before corn once in 6 vears, during
MJFH‘ benefited the following potam crop. When both
.i.tﬂl.im were used, this trend was reversed. This may have

¥ T
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bews berpusr of By meuh artfoges = heh rmghe prodade
greemih  Cowrn sl seiprocied s b bartart to coememercial o

g thei o s Baemiv. '
Prrm

The oosrs amd retusss for cech Fotatsam have beoa 1-1'-#
permals of 5 wpary, [9V-19% amd 194 1%k Boouws the averags Pasarne
rosmiary] b farmsers oicieewnd fauer then sveorage (osin, Sl .
srw averaged higher in 19421946 than in 19351959 hor i 4 Cow F e,
During both periods, fotton B produced the largest @ ; :.-..
return per scre. The corn silage amd alfalcs hay had greseer cash vl il
than the grain corn, mived legume hay, and grass hay n ihe ther | ] H-ll'l’"‘
pins. "With rwo-thisds of the land in alfalfa bay, however, 1] '; !
wiry well sl to an even disttibution of labor throughous e " R

T'o insure harvest st the proper suige, comslerable mvestment a8

ieeel machmmery woulkl be murwafu s

Mgt returns (rom paeamss in potation Fowere hegher than
during both periods because of the comisently greater yekds foll
ey - be e hay. In 1935193, returms oser Costs from F v
jhan from E The lerger potmio vield wa not ssifhoesi @ @
the bow vields of the low valuable gram hay im F. 5 19031968
gver cmes [rom Fowere highet than ftrom E bocause of vhe larger
o heth potsrors snad hay. H the feod valer ol the hay s a8
roeeny, Cdover by aeseldl by cvmsbered
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A HALF CENTURY OF CROI* ROTATICEN FXPERIMINTS

APPENDIX N
Takle 1. Rainfall in Inches ar Kingswon, Hhode Istpnd During
Growing Season, April through E-h:|:nr.||:m|:|-|:r1 fioe the F:rh:d__‘]_:_ [T

Year April May T July Angusi Sepiember

(R 1.70 145 L5n L% T.4% L%

RN P 47 5,36 373 PR i

LI L 200 P 1.4 1K1 5440 1 2.0

1935 743 1.1H 15 203 5 0K AL

1954 5,91 4,24 K14 I8 LAE L7 = ] '

1915 428 1.5 £y 3.0 145 5.4l I R
T 141 181 .29 1.36 it 7.4 ey Ealcium oxide
947 547 3.1 4.3 175 4.0 314 am. o
1938 1,35 R4 T.04 4.49 3158 5.8

1934 530 0.6 L3 (MK RHE 119 T
R 514 4.7H 133 1.4 (K1 4,59 ntal
[41 () 148 L3 4,15 LE? ,3%

I 0.71 172 1A i .00} 2.65

1944 135 3,01 1.4 260 .63 |20

1504 4 .11 L6 110 T 1.H2 fa, 10

145 2549 480 2R (e 1RY 1.25

1046 145 37 1,21 104 11,43 2.4

Average 6] 07 341 147 4 0y 402

1
Table 2. Average Prices of Varions Fertilizer Ingredients
Yeors 19351939 and 1942-1946* X

19351939 EEEACIT

Per Ton Per [ Pier Ton
Moidrwte ool snda 135,88 017 £1R.64
Amesoitiam sl lane 140 BTN A i
.'_hu]'!-t-mhw-[\hﬂc 1872 AN R 25.52
Murinte of pr.ltull'l U 01554 A2
Pogassiom  sulfae AR 2rId 4780
Mapgnessim oxids A0 0208 4Bl

sPrices were supplicd] by Fertiliser Section, Fastern States Farmers Fxch
are FOB, Combridge, except magnesiom oxide, which s el b
{onaiscicst,

o



4 HALF CENTURY OF CEOP ROTATICRN EXPERIMENTS

3, Average Annual Cost of Fertilizer Ingredients Used per Acre,
mrinns and By Crops Grown lor the Years 1935-1939 and 1942-1946

hiay are 4-vear timtala.

11

113551934 R DT
Caarn Potnioes Huys Caam "tatoes Hays
Roamtion B
£2.13% 54,52 L LT 42,75 &4 SHGD
1.594 37H L.oT bl
437 T.56 18,05 T A 1276 T
L4% 1.30 LEST LG4 TN 14,70
fil3
370 1.9
i i
2400 5, 06}
B4, 529 {587 .56 i 12 58,03
Mosmtion E -
135 4,52 H.2H .29 4.90 .
o4 LTH La7 591
42T 7.4 10.54 bt =14 15,440 1.z
1.4% .30 7.1 | A 734 11y
13
1.73 B L]
iy
| 558 235,34 IH.TH I 3.5%0 L16% LT
Rottion F
133 452 15.81 Ll 4 HD 2631
194 1.TH 18T L
§.T7 TS 1154 7.4 1540 1442
145 1.500 .37 154 T35 Tal
fBl3
LT% 1.54
A
[RRR: 1429 53.45 |4, 540 FLG3 L1 AL

In rotatsens B oand Fo they
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Table 4. Awverage Seed Prices for the Years 1933-1939 wnd
Croph Unir 19 5. 1938 '
L (15 10517
Cirttm alinlfa I, AT
Mediom rexl clower Ih. LT
Alsike chover Ih, 20
Timorhy L. 105
Relrsp Ik, L1655
Protaboes i 1. 1750

ulach cor-door price, BEhode Isdand, wes suppiead By Tostern S
Furmers Exchange
SHay serding rates for roation B owere 20 The alinifa and 2 Ik
pimoithy; for comtion E, 7 Ih, alfalfa, 5 |b, red clover, 3 Th

clover, 3 Ih tioeochy, 2 b rediopy for somcdos F, 10 (b dims

i |h. rediop,
Table %. Estimated Average Labor Requirements for Corn,
and Hay [or the Years 193%-1930 aind l‘Hll!Hﬁ__
19351939 LN
BMumber of Howrs Mumber of
Croge i ITET Tracoor  Egpuigemear B Tructe K
Fer Acre Per :ﬂ:_:.m
Caorm | salage 1 0 ] 15 Hy 15
Caern | grain T 1'% 1% i) 15
Potasies TS 15 [L] iU 1§ ]
Per Ton Per Ton
Adibmlin 5.5 1.5 1.5 b 1%
Clover and romochy .0 1.% 1.5 ] 1.5
Timothy ond rediop 5.0 1.3 1.3 k5 15

Table 6, Averpge Prices Received By Fornvers For Corn, P

Hay [or the Years 1935-193% and I*:J-FI-I‘J-‘EE_-“

" Claver
Yoakr [ 1al] Foradnes  All Hayhb Allalfab Tz
Per B, Per B, Fer Ton Pee Ton Per

1935 Bl £.70 §15.40
1936 1.2t 154 IH.60
1937 W, T4 P850
1938 8 T 15,603
1939 ol | 1K1 L]

A A7 af Lér.4dh 2540
1442 At 1.4 15,1
(R 1.32 1.k 1)
[RrE ] 1.45 i.7TH 4 He)
Lihe 1,45 203 TS
T i 1.R1 1.B5 1315}

AvE 1,adl LT 2k WHd ATy
all, 5 Depi Apr. Agricoiom] Sstisdoy for 18351844, med L B Dyt
Apr, Buir. At Eoome Aprcultoeal Priced Fore PRS- 100, M
EThe averige of “All Hay" is wesd o compizsng reooros from hn;
Hoaxtion F. Hased on monthly price spreads (eom lanoary 144
December 1946, an estimated differentin] ol S200 por wen fl!r i

piisl 2500 per mm Tor elover anid dmeahy Teoen the price of “ALL H.""
is applied tw Romrions B and IL
a2 |
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