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Sweet Clover as a Conservation Crop in the Palouse'

By ARDEN W, JACKLIN anal VERLE G. KAISER'

Soil Conservntion Service! Moscow. Ialrho

Continuation of a plofitable system

of agriculture in the inherently cash
grain producing Palouse area of east'

ern Washington and northeln Idaho de'
pends primarily upon the conservauon

o{ its soil lesources
Cropping systems used on Palouse

farms consequently must provide lor

both conservation of the soil itselt and

nrainlenance oJ soi l  fer l i l i ty They in'

clude soil improving lorage crops grolir'n

iu systematic rotation with sdil'deplet-
ing grain crops. The frequency with

lvhich the sotl improving crop is used

in the rotation is determined by the

type ol forage crop itsel{ and the soil

riquirements lor erosion control
Soil-improving rotations adapted to

a major part of the land in the Palouse

vary from Jour to seven years and i['

clrde biennial sweet clover as the base

soil improving crop.3 A typical rotation

that is being used widely is six yeals

long. It consists ol tau white biennial
s&'eet clover alone, with grass, or lvith
peas as a companion crop, the first yeari

sweet clover for] green manure, haY,
pasture or seed thg second year; cash
giains the third and fourth yearsi peas

o r  summer  f a l l ow  the  f i t t h  Yea r ;  and
cash grain the sixth year.

S\\'eet clover has been raised for
many years on Palouse farms, but only

duling the last decade has it appeared
i! systematic rotations.* In the Souur
Palouse Project, approximatdly 220

lields comprising some 2.1,000 acres have
been seeded since 1934 to sweet clover

or to sweet clover and grass in soil'
irnproving rotations.

Records have be€n kept on the effect
ol the sweet clover clop in succeeding
grain yields and on erosion conttol for
many ol these lields. This paper, how-
ever. deals only $'ith information ob

tained irom 44 fields seeded to sweet

clovel or sweet ciover and grass i tr

1936. These 44 fields, all oI whic.h are

situated on typical farms in the demon'

stration project, total 2,160 acres.
A complete plan oI iDproved land use

practices for soil conservation rvas in ef-

{ect on these farms prior to 1936; hence'

only soil, slope and erosion conditions
under which soif improving rotations

were deemed adequate for erosion con'

trol were included in the study. This
paper must be considered as a discus'

sion of progress, because data from

which it is drawn do not cover a com-
plete rotation cycle,

Twenty-four fields studied were Pa'

lcuse silt loam, fourteen Thatuna silt
loam, three Koster silt loam, two Pa-
louse silty clay loam, and one Santa silt
loam. This disttibution was propor-tlon-

ate to the extent ol these soils in the
South Palouse Project.

Data have been obtained by field ob'
servalion and study on one grain crop
and the first two years' erosion follow-
iIrg the use of sweet clover and sweet
clover and grass. Summarization of the
material fo! this paper consisted of list-
ing various faciors rMhich might influ'
ence erosion and glain yields. All of
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the Iield data then were applied to each
variable individually without rcgard to
int€rplaying relationshipE between the
variables. These relationships can be
obtained only by considering each lac-
tor separately and then reviewing them
all as a unit.

A Comparlson ol Wheat Ytelals
Before anil Afler Sweef Clover

anal Sweet Clover aril crass.
A comparison ot grain yields before

and after lhe use of sweet clover and
sweet clove! and grass was made on all
fields which produced lvheat in 1935
and 1938.

In 1935, before soil-improvement crop-
ping, the average production of these
fields was 29.9 bushels per acre- In the
flrst crop after the soil-improving crop,
they produced an average oi 42.3 bush-
els per acre, or an increase of 41 per-
cent. Average grain yields in the area
were very similar in 1935 and 1938.
Twenty of the 22 lields in this group
were cropped with winter wheat in
1935 and 1938, and two with spring
tvheat.

Yield of lhe First Wheat Crop After
Swect Clovcr &s Affected by the

fncluaiotr of Grass lvlth the
Green Manure Crop.

A comparison was made betlveen rne
yields of grain beiore and after plow-
ing down the two types of green ma-
nure; i. e., sweet clover wlth grass and
sweet clover alone. An increase of 15.2
bushels per acre, or 59.2 percent, after
sweet clover and grass r.esulted as com-
pared 10 a l2 bushel. or 38.1 percenl,
increase after sweet clover alone. The
fields on which a mixtule of grass and
cl(rver was used, ihough, generally rvere
nore severely eroded and in a poorer
condition prio! to the use of the soil-
inproving crop than lvere those on
\\.hich sweet clover alone was planted_
On the fields where sweet clover alone
\vas gro\,\'!1, the clover had been estab,
l ished during the f irst year wilh peas
as a companion crop.

Yielil of the trirst Crop Followirlg
Sweet Clover anal Sweet Clover
auil Gra"ss as Affe€teil by the

Tonnrge of Green Manure
Turneil Uniler.

The amount ol green manure was di-
vided into classes as follows: Light,
under five tons per acre; medium, from
tive to ten tons per acre; and heavy, ten
tons or more per acre. The same classi-
f ical ion of tonnage of green manure is
used throughout this paper.

Total tonnage of green manure turneal
under at or before the early blossom
stage varied lrom 2.25 tons per acre to
19 tons per acre. Sweet clover pastured
o! cut lor hay or seed yielded fou! to
trvelve tons per acre of aftenath,
which was turned under in the fall.

Twenty-two fields were cropped to
winter wheat and 14 to spring wheat
after the soil-improving crop was
plowed.

Ol those seeded to winter wheaf, sev,
en were on light green manure fields
and averaged {2.4 bushels per acre; six
were on medium green manure fields
and averaged 42.5 bushels; four were
on heavy green manure fields and av-
eraged 42.5 bushels; and live were on
pastured green manure fields and av-
era8ed 39.8 bushels per acre.

These data show little couelation be-
tween the tonnage of green ma[ure
piolved under and the yield of winter
rvheat in the lirst cr-op fouowing.

Yields of sprrng wheat in the dif fer.
cnt tonnage classes showed about the
same variation as was found in the wrn,
ti.r wheat. The heavy tgnnage and the
pastured classes gave a slighuy lower
average yield than the light and medi-
um tonnage classes. This decrease may
have been the result of moistur:e lost
rvhile preparing a sa{isfactory seed bed
for sDring wheat or to open, pol,ous
seed beds, both of which conditions may
have been caused, in turn, by the large
amount ol crude organic matter that
\..'as present in thc surface soil



Greater variation in Yields of the

diflerent tonnage groups may be ex'

pecled Ioter in lhe lotal ion cycle

Yield of the First Wheat CroP After

sweet Clover anal Sweet Clover

and Gra,ss as Affecteil bY the

Intenslty of Ti l lage and Re-

sultant Soll Pulverizatlon'

The surface condition oi the Iield'

measured in deglee of soil pulveriza'

tion, was divided into three classes'

namety. fine, medilrm, and rough l'ields

\rere inspected p._iof to the run'olf

season.
The avelage yield ol winter wheat on

nine fields which were finely pulver-

ized was 4?.3 bushels per acre On nine

lields left in a rough condition, the av-

erage yield was 39 bushels per acle' a

difference. ol 8 3 bushels in favor ol the

finely worked tields The high vields

lrom the finely work€d fields were ac-

companied. however'  by serious erosion

and undesirable physical condition ol

the soil: These points will be discussed

later in the Paper.
The average Yield oi winter wheat

on tields pulverized to a medium degree

was very sirnilar to those resulting {rom

a rough condition.
No significant diJlerence was noted

in the yield of spriug wheat on fields

pulvelized to \'arying degr:ees pnor ro

rhc  f i r s t  f un  o l f  Pe l i od
Erosion as Affected by the Tonnage

of Green Mtnure Turneal Un'ler"

Erosion duling two run_off seasons

1!'as obselveal, including the er'osion du!-

ing the year following plowing 01 the

green manure and the yea! following

the lirst crop alter the green lnanure'

The tonnage oI green manure Plowed

urde! tvas group€d il1 lour classes:

Llght, medium, heavy, and pastured, as

pleviouslY described.
The degree cJf erosion was based on

the average amount of soil lost per acre

Iiom the entile yjeld as determined by

lield observation This infolmation was

snpplemented by taking actual measure-
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ment of soil losses using a mo'lification

ol the ritl methoal of measurement de-

veloped by Alutin."
I'our degrees of erosion are estab'

lished iD terms ol soil loss. 
"None" in-

cludes those fields which appalently

lost no soil; 
"slight" includes lields on

which lrom 1 to 2 9 tons per acre were

lost; 
"moderate" includes fields which

Iost fi'om 3 to 5.9 tons; and 
"severe"

includes fields lvhich lost 6 tons or

more. This classitication of degree of

erosion will be used throughout the

paper.- 
ih" totlnugu of green manufe plowed

urder apparently had little ellect on

the degree of erosion resulting ln the

filst erosion period after plowing the

green manure. A very pronounced ef'

fect, howevef, was shown in the degree

ol elosion during the second peiiod

alter plowing. A majoritv ol the fields

on which light or medium tonnage ol

green manute was ploweal eloded mod'

erately or severely; whereas most oi

those fields on which heavy tonnages
'lvere plowed and on which the sweet

clover was pasiuled showeal none to

slight efosion. In fact, only 15 percent

of the heavy tonnage and Pastured
sweet clove! lields suffered severe soll

losses in the second erosiol season'

These resuits must be tempered bY

thc fact that many of the tight and me'

dium tonnage fields were also finely

pulverized and that the stubble was at

least partially burned prior to the run-

o{I period.
Erosion as Affecteil bv the Iucluslon

of Grass With the Sweet Clover.

A comparison was made of the rela'

tive elosion_resisting eftectiveness oI

sweet clover alone as compareal to

sb'eet clover and grass in the lotatiolr.

A nixtule ol grass with sweet clover

1n'as stightly more effective in control'

ling erosion during thd iirst run'olf

'Alutin, A. N. Unpublished material.
Soil Conservation Service' Region 9,
U. S. DePt. of Agd.
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period after plowing the green manule
than was sweet clover alone. None of
the fields on which a mixture was
plowed eioded more than slightly, but
13 percent of the fields having sweet
'clover alone plowed lor green manure
eroded moderately and severely.

The elfect oJ the grass was even more
plonounced during the second elosion
periods. Nearly 50 per cent of the fields
on which a mixture with grass was
plowed showed none to only slight ei'o-
sion; whereas only 3? percent of the
fields on which sweet clover alone was
plowed showed none to slight erosion,
and 63 per cent showed moderate and
severe erosion,

Erosion as Affecteal by the lutensity
of Tillage an.l Resultent Soll

Pulverlzatlon.
A linely work€d suriace alter the

first grain crop seemed to be c'onducive
to more serious erosion than was fine'
ly worked green manure land. Thc
some comparison held t lue for the me
dium class ol pulverization.

Soil pulverized to a Jine surJace con-
dition eroded sever'ely. Soil pulver.
ized to a medium condition suffered
sUght and moderate erosion, except
wher-e the stubble was burned, in which
case it eloded severely. A rough soil
surface usually provided complete ero-
sion control, though a iew cases o-[
'moderate and sevele elosion wcrc
faund on rough tiued Iields. In ttlese
ccles, the stubble had been. burned
prior to the tillage operation.

Although the degree of soil pulver
izi l t ;on mrlkedly int luenced the erosion
after the green manure, it tvas mor:c
important in combination lvith residue
utilizaUon as a contributing factor to
soil loss after the lirst wheat c!op.

Eroslon as Affectetl by F.ll Utill-
zatlon of Reslalues From the

Flrst Wheat Crop .A{ter
Sweet Clover,

Thfee classes of ut i l izat ion Nere de,
re rm incd .  ThF  . . l r \ \ . . .  i r p :  CnmI l l n ro  l

utilized, one-half or mole utilized, and
less than one'half utilized.

Completely utilized stubble was very
elfective in controlling soil loss. Burn-
ing of residues, even only partial burrr
in& resulted in severe erosiolt.

Standing stubble allowed only slight
soil losses by erosion.

Completely utilized stubble on plowed
fields resulted in 13 percent ol the fields'
.showing no perceptible soil losses, ?0
percent sho\Ming slight soil losses, 13
percent showing moderate soil losses,
and only 4 percent of the fields shovi-
i n d  c e v a r a  c n i l  l ^ c c a c

All plowed flelds on which ]ess than
one'half of the stubble was Durned
showed moderate and severe losses; 4: l
percent weie moderately eroded, anal
57 percent were sevelely eroded.

Plowed lields on which more than
one.hal{ of the stubble was bulned were
almost uniformiy severely eroded.
Eighty-six percent eroded severely, and
the other' 14 percent eroded moderately.

The method of utilizalion did not
seem to be as important as the deglce
of utilization in conserving soil. This
study is not sulliciently conclusive at
this time, however', to make any defl-
.nite or final statements concerning this
porn!.

An outstanding eJfect lrom the utili'
zat ion of crop resi i l l les was the im.
provement in tilth of the topsoil. On
iields where the lesidltes were bulned.
extreme puddling and baking occurred
in addition to severe soil losses. Oo
those lields where the stubble was
tltiliz€d, an open, iriable condition ex.
isted afte! the run-o{f period.

Conclusions.
This paper discusses only prelimi'

nary data and covers only one crop
year aDd 1wo etosion seasons within a
six'year rotation.

The use of sweet clovef o| srveet clo-
ver' and grass, when supported by rough
or semalough sudace soil conditions
and sul ' face ut i izlat ion of al l  crol j  l 'est.
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dues, minimized erosion and mark€dly
increased grain yields, The use oi
sweet clover or sweet clover arrd grass
in combination with intensive tillage to
pulverize the soil increased the yield
of the f i lst crop fol lowing the green
manure, but only at the price of sub-
.sequent serious soil losses and unde-
slrable physical condition of the soil.
The use of sweet clover or sweet clover
and. grass in a system wher€in crop
xesidues axe burned, produced a soil

condition in terans of tilth and erosion
which was comparable to soil conditions
iu a wheat.fallow system. The condi-
tion may be even more undesi{able. be-
cause the nitlogen made available by
the leguminous green manure may
selve as a stimulating inf.Iuence to the
breaking down of soil humus.

The superiority of sweet clover and
glass over straight sweet clovet was
evident from both the Eoil productivi-

t1' and the erosion control standpoints.


