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LEGUMESJCLASSIFIED'ACCQBPING‘TG{PRACTICAL'CQNSIPERATIONS

"SPECTALLY TOLERANT OF SOIL -ACIDITY: cowpeas, alsike; vetches, crimsom, clover.

4ORE THAN AVERAGE TOLERANT OF DRY CONDITIONS: alfalfa, birdsfoot trefoil, sweet
clover, mammoth red clover. o '

‘MORE THAN AVERAGE'TOLERANT OFSCONTINUOUSLY WET CONDITIONSt alsike.¢lover.

"MORE THAN AVERAGE TOLERANT OF MOIST OR MOIST ALTERNATING WITH WET CONDITIONS.- ladlne,
_common white clover, w1ld white clover, blrdsfoot trefoil (after astablishment).

MORE ; THAN AVERAGE TOLERANT OF EXTREMES'- WET ‘OR: DRY rbtdefQOtvttElel; mammothxredw
clover. . ‘ 3 - ' '

ESPECIALLY)SLQW"IN'ESTABLISHMENTf' birdsfoot’trefoil}.hOp clovers.
ALMOST NEVER KILLED'BY LOW TEMPERATURE: alsike clover.
ESPECIALLY SUSCEPTIBLE TO LOW TEMPERATURES' some common alfalfas, warm cllmate

strains ~of red clover,‘some warm cllmate stralns of commou whlte clover, crlmsou
clover. :

ESPECIALLY SUSCEPTIBLE TO HEAVING INJURY-"alfalfa, birdsfoot trefoil during first.
winter. : ' ' ' '

POSSESS MEANS OF MINIMIZING EFFECTS: oF HEAVING INJURY: ‘birdsfoot trefoil (once well
rooted), alslke, common whlte clover,vw11d whlte clover, ‘lLadino; ‘sweet clovers.

>PECIALLY RESPONSIVE TO HIGH FERTILITY , alfalfa,‘ladlno, common whlte clover, wxld
white clover, medlunm - red clover. . .

ESPECIALLY TOLERANT OF LOW.FEKTILITYﬁLEVEL:"cowpeas, hop’clovers, mammoth red clover.

FOR SO1L BUILDING practlcally no- added advantage after the lst ‘hay year. Howeveér; .
except for big yield differences, up to that time. generally perennlals are. better than
biennials which are better than anmuals. This order is; . of course, changed- if tops of
one are plowed under 1n contrast to only stubble and roots ef another.

LEAST LIKELY TO CAUSE BLOAT: blrdsfoot tref01l
~ MOST TOLERANT OF UNREGULATED CLOSE GRAZINGf wild whlte clover.
SPREAD:BY.STDLONS: ladlno, common whlte clover, w11d whlte clover

‘PERENNIALS (live- longer than 2 years) wild white clover, alfalfa, blrdsfoot trefoil,

ladino.(alsike where wet continually) (some common white clovers where especially
favorable).

PERENNIALS THAT PERFORM AS BIENNIALS: medium. red: clover, mammoth red clover, (alsike
and common white clover on land that becomes dry)

L En

TRUE BIENNIALS: (live 2 yedrs) biennial white sweet clover, biennial yellow sweet
clover. ' ' :

“TINTER ANNUALS: (fall- planted die next summer) hop clovers, halry vetch (common
etch in mild climates) (crlmson clover as managed in the South).

ANNUALS: (live 1 year) soybeans, cowpeas, velvet beans, field peas, common vetch
crimson clover grown in the North.
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SUGGESTIONS FOR THE USE OF THE ILLUSTRATIONS

To s person not familiar with cows all cattle of one: breed may look alike. However
"the man-who takes interest & pride in &: ‘milks them sees- no two identical. Legunies are
like that., SOmetimes An a herd of: Eolsteins, with all: breeding under absolute control,

a red-and-white calf is born. t0 black & white parents. . One ‘who knows ‘the breed ‘& some -
genetics does. not pronounce “the unusual colored. specimen  to be a hybrid. Off-type
“specimens occur in- legumes too. - In fact they are more common than in animals because

"',insects contribute to cross-pollination involving unknovn & unseen parentage. . Thus

originates variation, a boon to the plant- breeder, but the bane of him who would: clas- '
sify or ‘1dentify. Therefore in 'separating- species & varieties which are not strikingly

" different it is important to examine large: populations over several plant generations..
This, the’ vwriter has done in his efforts to select the most common forms to sketch. He -

believes: ‘that the reader who works with populations .of reasonable size will find that

the dravings serve their intended purpose.i Terms not made clear below & in the drawings

are defined. .on ‘the last page.,

Varies from 9/16" in longest dimension (velvet ‘bean seed) to

fSeed.
size 3/6&" in longest dimension: (alsike, hop clovers & the 3 white
V,clovers) See drawings in circles.
| Seed: "aries ‘from: as few as 227 in- the case: of LN, 1.} as

weight’many as 1,300,000 to the pound in low hop clover.,(See printed
\pages opposite ‘the drawings)

NOTCH Its depth & extent is determined by the position of the
radicle “within. the: ‘seed-coat. " Best ghowm in alfalfa.

o BEAK ~Caused by ‘the~ protruSion of the tip - end. of the radicle
Seed |- Most easily seen in: yellow trefoil seeds :
-shape ﬁGROOVE A depression in the ‘broad. side of the seed extending

' s laterally on the surface from the notch Best 1llus-

(See. | - trated in sweet .clover,- - s
indi- [HILUM: Represents the scar’ left when: the seed breaks loose from e
vid-3.'% - the tiny stem-like funicle vhich, during development, i >
: Sfual ‘connected ovile. & ovary or legume.v ‘Varies- between spe=-
To ' drav- ' cles (& varieties) Readily seen- in cowpeas.'75
» 1dentify_ ~ {.ingsy. MICROPYLE Is the healed: over aperture An-the: "coats" of the :
seeds ~ jObservel . o | - ovule thru which-the pollen tube grew. The scar which
- of- . .- e - remains” on the seed coatiis most readily seen on peas v
‘legumes | b |KIDNEY-SHAPED - as in red & sweet clover & alfalfa. "

HEART -SHAPED - as ‘in ladino; - other white ‘clovers & alsike.
" {NEAR-ROUND -~ as in hairy vetch & some pea varieties. :
,FLAT-ROUND - &8 “in. scme: soybean . varieties. L
FLAT-OVAL - --as-in crimson clover: & some soybean- varieties
ROUNDED-ANGULAR - as in some cowpeas & some velvet beans. -
jTWISTED ‘(in the narrow dimension) - as in alfalfa due to the
> S spiral shaped legume in which the seed is borne.

bePECIES May be separated thru the use of seed coat color
: e.g. biennial white vs. biennial yellow sveet clover _
Seed . seeds.

‘color ¢ . as 1n. soybeans, cowpeas .- & field peas. - Some
i varieties include a range in color ds:in red clover &

in alsike. = Some seeds are mottled or parti-colored as
common vetch & the "saddled" soybeans:

MATURITY Sometimes causes confusion by introducing color vari-
ation. Example:- immature seeds in sweet clover & -
alfalfa may have a distinct greenish cast

AGE Alfalfa seed darkens & browns with age. Red clover

: : seed, almost regardless of the original color of the
L 'L , indiv1dual seeds, ages to a dull reddish brown

coat VARIETIES Are often: separated on the basis of seed coat color =
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PINNATELY TRIFCLIOLATE (central-terminal leaflet borne on a
conspilcuous .petiolule):- see alfalfa,
soybeans, cowpeas, sw. clover.

vPALMATELY TRIFOLIOLATE (no -distinct petiolule .bearing the

central-terminael leaflet):- see alsike,
‘ red, white clovers - .
EVEN PINNATE - NO TENDRILS (leaflets more or less paired on
- .opposite sides of petiocle)-

EVEN PINNATE - WITH TENDRILS (leaflets more or less paired

- on opposite sides of petiole
which terminates in tendrils)-

~C. F. Pea.
ODD PINNATE (2 pairs of lateral leaflets % a terminal one)
. : dee: birdsfoot trefoil.v .

(F-

’.ELLIPTIC-LANCEOLAIE - gee: hairy vetch

OVAL TO OVATE:+ sweet clover.

OVAIE ~ to: ovate-lanceolatie: - soybeans.

7

to ovate-cbtuse or to ovate~scute
- lanceolate to oblique-ovate~- velvet bean.

OBOVATE:~ .
' to ovate~- half to full-grown red and alsike clover,
<I> to. obovate-oblong'- alfalfa.
‘ ‘ to- obovate-cuneate, truncate:- common vetch.
‘ to obcordate, truncaté:- yellow trefoil.
OBCORDATE: - . young red & alsike clovers.

~/to obovate:- crimson clover.
to obovate or to oval:- the-white clovers.:

RHOMBOID;OVAmEfTo‘OBLIQUE-OVATE:- cowpeas.

;DISTINCTLY PUBESCENT :~ over all:- as in red &- crimson clovers,

hairy vetch, soybeans

<MODERATELY PUBESCENT - especially on stems & petioles - yellow

% trefoil;

NOT PUBESCENT: - or very finely so:- ;adino, common & Wlld
white clovers, alsike, sweet clover, alfalfa,

- birdsfoot trefoil, common vetch, cowpeas,
field pess.

Leaflet

|margins

Leaflet:
marking -

Some

{stipule

varia-
tions.

Stipels

\Stolcns

_ UNDER SIDE OF LEAFLET VERY GLOS8Y:~ the 3 white clovers.

CONSPICUOUSLY SERRATﬁD'- thruout entire length - sweet clover,
only in outer 1/3 to 1/2 - alfalfa.
WEAKLY SERRATED:- as in alsike, ladino & other white clovers.
NOT SERRATED - no peculiarities about leaf tips - most legumes.
often mucronate:- see yellow trefoil &:.common
vetch.

An-inverted v- shaped so-called water-mark occurs not invars »
iably but often on the red & white clovers.

TOOTHED & LOBED:- as in alfalfa.

JOINED TO FORM A SHEATH -.gsee red & crlmson clovers.
LARGE & LEAF-LIKE:- field pea.

TWO-PRONGED: - common & hailry vetch.

BEARING A PURPLE SPOT:- common vetch.

{Found on both petiole & petioclule of some species only.

See soybeans, cowpegs, & velvet beans:.

{Are found on ladino, common white & wild white clovers.



'To S

identify

legumin-|

ous -
plants
~from
their-
“flower-
ing &
fruiting
parts;.
i.e.
when-
headed
‘&:in.
bloom
~or past-
bloom.'

The
reader
may find
it help—
ful: to
,turn to.
the

" gketch
of any
charac~
ter-he
cannot
readily
visual-~

ize.

RACEMES'b Long, loose, open - see hairy vetch

- Jous
r‘%bserveﬁ florets

Petal:
colors*

Sepal
shapes

_teoles

vLegume
shape

(Arrange-
{ ment or Long; erect, symmetrical - as: in sweet clover
| orgeni- | Short, head-like - as in: alfalfa..
zation. < Loose, pendant - see velvet beans.
of : Small, axilary - as-in. common vetch
' flowers -UMBELS'-' ‘see birdsfoot trefoil .
‘4n units|HEADS:- Loose, open - ladino, other: white clovers & alsike.
! o "Rounded, - compact = ‘medium &. mammoth red clovers.
L Inverted-cone-shaped - crimson clover
Number- -RACEMES.f Bear from:a low range of l-to-3 as . in common vetch
-of v : to-a-high- range of- lo-to-96 in. sweet clover.
‘florets <UMBELs-4 Bear 2-to-9 florets as in. birdsfoot trefoil.
. | per unit |HEADS:- Range from 3-to-20 florets: in-least hop clover to
1 . 65-to-125 in- crimson clover
‘ STANDARD PETAL.--Taller than broad - as in most legumes L
1 i Broader ‘than tall -~ see: - cowpea &. field pea.,
Petal Much’ shorter: than other: petals’- velvet bean.
shape . Longer ‘than. other ‘petals = most legumes
varia- ’ﬁ - Apex laps. ‘forward with: maturity --hop clovers. :
tion WING' PETALS - Relatlvely long & harrov: - as An alsike .clcver..
o ) Relatlvely short & broad - cowpea & field pea
KEEL PETAL'- Terminus blunt-round: - as’ in’ the soybean. _
-k . Terminating 1n a conspicuous beak - birdsfoct
Apetal- All specles pictured have petals which normally emerge from

the calyx;.: except. the.: which'bear  scme apetalous
florets as well as: some of the more .common’ petalifercus: form.,

ONE ”OLOR = Biennial, vhite. sweet clover, ‘& biennial yellow
_sweet clover, sickle alfalfa.

‘TWO COLORS - Common: alfalfa, red clovers,vfleld psa & soybean - o

. varletles,';  birdsfeot. .-

.‘vsm COLORS: - Variegated alfslfa, cowpess;. crimson’ clover, '

" for shades) “Yadino, other white clovers & alsike

(9

LONG & POINTED - Smooth - as in hop clover :
i Hairy - crimson clover:

\SOME UNITED -,2 of the 5 Joined - soybeans & velvet beans

UNEQUAL LENGTH - Forward l longer - red cloVers & cowpeas.
2 short ones - hop clovers & halry vetch'

“Brac-” {Are conspicuous at the base of: the- calyx in both

" in many soybean varietles

YLINDRICAL - to flat-cyllndrl al, ends tapered - Most
legumes. :
but much constrlcted between the seeds -
SPIRAL - Both common:& variegated alfalfasL
SICKLE-SHAPED: - Slckle alfalfa.

red, sweet & crimson clovers.

2 to 6:- Velvet bean & soybean.
2 4o 8 or 9:- common vetch & field peas.
3 to 43:- Birdsfoot trefoil.
to 10:- Hairy vetch.
12 to 26:- Cowpeas.

or usually 1:-
Number l to: 3:- Alsike. .
of seeds|l to 4:- . .. ladino, common whlte & wild white c¢lovers.
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| : ALFALFA = - . 6
: ccmmcn:;lgs,ooosald,ooo;‘Variegated;~216;ooos235;ooo;; 1ckles-208,000-238,000 seeds/lb. . -

. Bushel veight renge: 57 to 63 lbs. Standard weight 60 lvs. o
.. Stage of growth: o oM tall Before:bloomjii’»ﬂIn*bldom .- Seeds plump
'Total ecrude prgtein‘(dry) ‘ 3249%, o 2l.8e l7;5§ o - l?,giv :

Alfalfa is native to aress in south-western Asia ﬁhere-ﬁhg climate is warmer than .

that of most of notthern-U;S;,:abcut?as'dryﬁasvourégreat;plaihSastatEs, & where the -

soils provide abundant lime. . It should be remembered ‘that ‘these are conditions unlike

those in much-of the U.S. where farmers undertake alfalfa culture. Low temperature
tolerance’1ngalfalfa;UndervAmericénjconditionsusEems:to_beAassogiatediwith_thefabilityl

bfwvarietieSalike,thoae-inlthe'variegatedlgxqup.tb;haréenj&,Beédme progressively dormant
as days shorten in’late.autumn;,<qu.fitstfoQtstandinnggriégatédiyarietyEVaSﬁthatjpro~ S
dusea;by,Wendsiip.Grimm~ofﬁMinnéSdﬁa,rfIg'isfbglievedathat;thigchw=tempgfatuieﬂtblérancewu
: .1s;duefto,thefygllo?éflcwéred”ﬁgrént,invdl#éd:in;prodnciqg:thégoyiginaltvafiégated;vari-.- ,
" eties. ofthe 0ld Worldg-&'that'the;jellbw;flowergﬁaspeﬁieédmgyi_ave'grownxwildjin Siberia. -
" The ability of alfalfa to produce highly nutritious feed:d : per:: '
- 'long: periods of ‘time has caused this legume to appesl to livestockmen almost: everywhere.
‘Thousands of»farmers;vhoAcannot'&'should-not;grow*thistv;odghﬁwtoleraht,péfénnial“héve'-
wasted money on costly failures. ' Most common cause of;failure;gaésuming-hardy;seed-is‘
sown, is frost-heaving.  The lattérﬁism:elafed*to"poorldxainggg;whichjresults'inawateréf
logged or very wet .solls that,thaw'at_mideday"&*freeZe”at’nighttmOSt‘frequently,during'
‘late winter & early spring. - It is the same process which lifts fence 'posts: & cracks :
thick slabs of steel-reinforced concrete pavement. Where fence posts’ are lifted greatly
despite the protective cover of fence-row vegetation caution in sowing alfalfa is - T
strongly urged. Because water-logging & frost-heaving are related to. drainage & drainage
is related to tight layers or hard-pans which provide certain tell-tale sub-soil colora-

_tion called mottling, the following suggestions should help avoid expensive failures:-

. When'the.mottlEd_laYer ia'glbser th&n~l5"ﬁavoid~&lfilfa?'=Wh¢re'm0ttling'occursébetggen
‘15 & 24" & spring grainrplahting,is;often“delayed,;sOwaalfalfaUVIth;éfPrOtecti?éi(fme '
_excessive freezing & thawing) grass: species & be very care ul of autumn management. ..
Where mottling is below 24", pure alfalfa is safe. . B A
.+ The writer's experience on 5400 N.Y. farms:c vinces him that 1t is not possible to.

| be dogmatic concerning success at any particular minimum pH level.  However; a good gen- '

_eiali:gtiqn’is;tgat'és_sdilqjdevigtglﬁrpm'pﬁﬂé:B n-the direction. of greater acidity ' .

chances for success are somewhat reduced, unless manure has been liberally used. The -

best alfalfs field the writer ever saw was at PH 5.6 on land very heavily manured.. Size
of 1ime application should be based”cn[sevéralffégtOrSJincl;@ing,sbil.tEXtuxe,.présence ’
or absence of lime in the subsoil, surface soil pH, & menurial history. In alkali
 tolerance alfalfa-ranka;hiéh'but‘nct'eral,tcjsweet-clovér;Qa" ST Sl

. Wheretlow'”emperatuxes,?abidity;'&hheaving;arecnotfimportantyﬁthereya:é sti1ll prob-
lems in.alfalfa culture.  One is seedling establ hment. Early in its life alfalfa
lacks éqmpetitiveness‘sd;thatrVéry'dry*Vgsthér,.exgessive'wéedfcbmpgtitionyﬂor‘toé}mugh
companidn'cropﬁmay-beuinjuriousfbr-fatal;.,Hazdfsébd;*notﬁscgrifiédg would not" detract
from-the problem. Inoculation 15 & must. . Effecting the length of life of stands is
bacterial wilt which is best combated by the use of resistant varieties. .There are
other. diseases; less wideespreadafor’which”précticalrcontrbls*havefn0t~beénvwdrked out.
Insect pests are numerous. Perhaps most widespread & conspicuous is alfalfa yellows =
caused by the leaf-hopper. . We~h&ve-learned_how‘togpreventfspittlefbﬁg damage. - Good - -
nutrition is very important in bothVeStablishmentV&_standﬂmaintenanqé; Phosphorus: &
potash most,often-give-prcfitable’responses,{but,sometiﬁes;borgn;helpgi - In-stand main-
tenance it is important to avoid top-growth removal within 6 weeks of ‘the cessation of-

growth & to allow one growth each year to reach the full-bloom stage. ,

Spring seeding with spring grains or on.vwinter grains 1is most commorly practiced.
However, summer seeding is more likely to be successful than with the common clovers.
Summer seeding should take place not less than 10 weeks before the cessation of growth.
* On land that is relatively clean the seed-bed may be worked until mid-May at which time
seeding may occur without a companion crop & & hay crop'cut in August. For pure seed-
ings the maximum amount of seed per acre should be 18 1lbs. of common. or 15 lbs. of var-
iegated. As conditions approech ideal, less will suffice. A little over half of those
amounts should be the maximum in mixtures along with such grasses as timothy, or brome,
or orchard grass. ‘To prevent too great over-balance of grass a good rule to follow is
‘more 1bs. of alfalfa than grass. . = ' . SO

_more of it per acre & over .



Alfalia "

Medicaqo sativa * Medicago media - Medicago falcata
Purpleorblue = Flowers purple, blue, Yellow flowers.
flowers yellow, white,green. R
Spiral-shaped lequmes  Spirai-shaped lequmes _Sickie:shaped legumes
Usually upstanding . Moderately upstanding . Oftén procurmibent
Md@,‘_e“rét*aig»-harﬁg‘ © . Hardy ' Extremely-hardy -
Includes varietiesin Includes varietiesin Includes no com'l,—

cominon, Turkestari & variegated group varieties
(L4 JWsalineh
. v S.Q_ :_-:

Ra::.eme-\
consists of <
stozoflorets -

non-hardy groups _
i standard petal
2.wing petals. %z
3. keel petal (side)
{p.processes-hold . &

stamemtube away % N

“|from standard £ e

fa shgma : 175

b. style.

Sexual parts C. ovary
d. anther of free stamen
e filament.- ﬁ;\ )
f united stamens ;

=Y

3leaflets
(Pinnately '
trifoliofate)..

'5-t‘i~pu1e§»~__ Wuthered floret- Florets not self- sterilebut. :

Note teeth, >y bees increase: seed set. Release. (tnppmq] of
{obes & sharp- stamen:-tube f. whuch envelopes. pistil is |mpor’ta.nt

pointed termini

~, .’
Caqu 5 sepals-i shghtlg longer than the athers & ;ﬁ“ ﬂ"

a. with immature legume 5. LSS

b alone

- Fresh seed

yellow to
greenish Legu.me mature
- yellow a external-edge view

browning b. internal- 1 spiral & 2V2 seeds’
with.age ' ' :
\ Séve.d - r. radicle . g. groove
~n.notch - h. hilum
Edge view-often twisted

Sketches on
this page
represent
a variety
in the varie-
gated.group.

planted |.r$aicle cothyl raises arch
Yainch  zarcherloop & cotyledons to
deepis  of hypocotyl surface wherecrust i a
-gthin'di- ‘3. cotyledons . may prevent emer-. &
ameters still within . gence or break off b
below the seedcoat - one or both food-
surface bearing cotyledons - - |



_ ALSIKE CLOVER
u 676,000 tc 710,000 seeds per pound .
E . Bushel weight range 58 to 63 lbs. .Standard . eight 60 ibs. ' :
‘Stage: of growth: S A" tall Before bloom -~ In bloom . Seeds plump
Total cride protein (dry): 27.6% 18.§% ' 16.6% . 1z

. This' clover is named for the Parish -of Alsike which centers around an attractive old
“white ¢hurch not far from Uppsala in Sweden. Earlier some believed it té have first

“appeared as a result of bees nybridizing red & white clovers. Hybrid origin-is dis- -
credited. .Alsike clover was probably first brought‘to the-U.S..by eagly_settlerS»from

northern Europe.. -In America it gained prominence as a legume to repldce red clover on ,
acid solls. that were pronounced "clover sick” in:the latter part of the 19th & the'early -
part of the 20th century. . IUEI ' o ) : : L
. No ‘other legume: will tolerate a soil so completely water-logged as willgalsikéz&_no,,”
- other clover will thrive in the presence-of so much- acidity. The ‘ladino clcver boom has
‘done; more ‘than-all previous education to adjust alsike to its proper place on-American
farms. - More ladino is béing sown on the less acid moist soils while alsike has been
relegated by well-informed farmers to acid-soils that-are”either‘cdntinually'wet,or
alternately wet & moist. Ladino, because of its quick recovery, is superior in moist
situatiohs where aftermath grazing is ‘important & where early cutting cf first-growth
for Hay or hay-crop silage is possible. Alsike makes a. neavier first cutting but only
makes a second cutting or aftermath grazing on overflow lands or in. fields with high
“water-tables. -If hay acreage is large so that scme late cutting_is'necessary,"alsike is
‘advantageous because ladino will not persist»or.yield,well'under7Such'management.,
‘Alsike does not thrive under warm, dry-conditions such as favor alfalfa. It cannot
be recommended for acid upland conditions if they are dry, nor for Hard-pan soils which
altho they are wet in early spring .cften become very dry in:summer. It is'a cool -
weather legume lacking drought: tolerance.. where the water-table ‘'is too ‘high -for:ladino
to persist alsike often behaves like the perennial it is. 1In most uplands dryness & ‘the
‘clover root borer .combine to. make it perform like a biennial. Alsike tclerates winter
temperatures lLower than an; other :loveruvvItS.m&ih_branahed'rCCt_syStem'has»SQQE,regenf
’verative_powerSuthat"the usual frost heaving rarely kills it. Altho alsike plants scme-

utimesfexiSt_in;pasturés & good ‘stands are sometimes grazed .rather than moved, ladino is

a superior.legume,for“shdrt—term big7bite“pastures;ﬂi : N , e
. The white to pinkish flowers.are borne on peduncles.whichvOriginapefin leaf axils.
- Thus an alsike plant may bear buds,.fldwers;'immature;seeds,f&rfipe,Seeds_simultaﬁeously.
This type of development is'called-indeterminate.’pseedsjmay have shattered before *
blooming ceases & thus reseeding is possible.  Sometimes the'seeds are hard & lie in the
ground  for-long pericds before producing volunteer planﬁs.A;Hard.Seed;occurs‘in‘many
commercial lots.of seed but not_to'such,extent‘thatxseedsmen'havexdﬂten'resqrted-tb
scarification, altho. more lots might have benefited by such treatment.. . = 7

' Too much has been written without substantiatibn.tO'thegeffect'that,smoothfalsikef
stems & leaves make less dusty nay tham hairy red clover plants. - The examination of .~
over 1000 samples from N.Y. farmers' mows . provided convincing evidence that dustiness in
hay is due to mold & ‘that alsike & ladino are as subject to mold as other species.:

. Alsike is weak-stemmed. In pure stand it may present a-mowing problem approaching
that. of ladino. - Therefore it should be. sown with othér species capable of giving it
'some support. . For this purpose some have tried the water-tolerant Reed canary grass
only to learn that alsike will not survive the shade produced by this taller species.
When alsike lodges lower leaves are discolored % 16st & the resulting hay is stemmy, but
unless very late cut the stems remain soft. ‘In curing it is easier to. retain green
color than with red clover. ‘ ’

Ease of establishment is such as to make dlsike a more certain.crop than the more
consistently perennial species. However, alsike may be made more dependable & valuable
if it be zown not over 1/h o 1/2" deep % only on moist to wet soils that do not dry cut

in summer. Acid tolerant, it responds to. lime but not always with'profit, & it tolerates
" alzalinity well. Like other legumes it responds to fertilization when minerals are lack-
ing. Incculation is difficult to justify unless alsike or other legumes in its group E
nave been absent from the land for close to a decade. A full seeding of -alsike would be
€ to 2 1bs. per acre. With red-top the maximum total seed stould be about 10 1lbs. per
acre; with red-tep & timothy 12 lbs. To avoid excessive competition always sow more

1bs. of legume than of grass. For fields with wet spots it is often wise to replace 2
.1bs. of red clover with 1 1/2 lbs. of alsike, or broadcast alsike in wet spots.



‘Alsike Clover

Trtfohum hqbﬂdum

Alsike Clover and-  Red Clover -- compared’
Srnaoth-not pubescent " Pubescent (hairy-American strains /
Leaflets lack inverted v inverted v usually present. -
Flowers whits topink .~ Flowers reddish purple
‘Leaflets finely servated - Leaflets not serrated
More likelytolodge ' Stiffer stemmed-more.
or Ii‘é_prostratfe, ‘ likely to remain upright .
Rarely a second cutting Méedium mag make z cuts
Flowers in more than ~  Flowers usuaily in
upper Ysof plant upper Vs of plant .

Long blgoring period Shorter bloomg: periog~" standard petal
Buds & mature “‘d often - Buds X mature - /Pistil PR Corolla b. wing.petals
present simultaneously - seed less.common b ;%2_ WQ) Yf - heel petai @?dd '
More likely perennial- We a. stigma ’
' ' ' . Star ‘b style

3 leaflets
(palmately

jo ovary-3 ovules .

d anther } of free . 1\
e. filament/stamen & I

finely serrate. . il o o R (4 unltedstamens

Sexual part.'.

\ Wcthered floret: . N
Asthe floret fades &dries-the peducel % bends:
from the erect poaat«on shownm first.circle: above \.

g Ob.seryg lower: heads on the plant drawing -

.Calgx - 5 sepals nearly umform in length
: a.exteriof view

b. fertilized }ovary or lequme .
Fresh seed - ‘

is apple fa exterior view

green Ab.showing seeds Y @)
to 5 often less than 3 ovules deve!op SHL T
greenish. | 7))
black : N
’ o 8 [ lets
seed.;micropglt : dull
© |bohilum: ‘ ~not

loss
9 With age green , E J

like
“turns brownish white
clovers
Sésd arly g2
planted . radicle rifoliolate ¥
Vainch 2.archorloop & cotqledons to r } :
deep is of hypocotyl surface where crust shape atr ate® dviffebr in
“izthindi- 3. cotyledons may prevent emer- b. othersgbelow ' hape from X
ameters still within gence or break off & ' those that
below the seedcoat  one or both food- - | ze

"Ppsiv".late.r;&.qs 4
surface bearirig cotyledons | . )



'ansroo'r TREFOIL I w1

Broad leaved 368,000 to 375,000, Narrow. leaved 371,000 to h09,000 seeds per pound..
_‘Bushel weight range: Broad 1: 58 - 64 1lbs.; Narrow 1: 57 - 64 lbs., sta. ‘weight. 60 1lbs.

Stage of growth: . : 4" £a11 - ‘Before bloom  In. bloom Seeds ‘plump - -
- Total crude protein {dry): 30.9% —20.5% 16.5% ’ ; Broad leaved

31 8% - 20.6% . 16.49 12 h% Narrow leaved

To some American farmers birdsfoot trefoil is ‘8 new. legume, but to Europeens it 1is:
at. least 300. years old. Overseas, Italy has the greatest ‘acreage. In that-country it
- ranked in 1951 as the Sth most important ‘legume for: dry situations." Its perennial habit,
probably more than any other. characteristic, ‘has- attracted attention to it. ‘When well'
established, no other non-creeping legume . will stand 80 much ‘abuse- under - grazing.: As-a
“hay plant: it approaches alfalfa in feeding value; ‘is finefstemmed & fairly palatable,-
‘but probably should be compared with alsike in tendency‘to‘lodg L& difficulty of’ mowing
when' not supported: by gssoclated; wass.,ﬁSBme 0 ; owed by killing if the
lodged growth is not-soon. ‘rempved. - It retains green, olor (but. not- lower leaves oOr: o
: feeding value) ‘better with' maturity than: ‘most legumes., It presents fewer preservation
' problems in the silo than:other- legumes. . No authentic case :of bloat to date.. ‘Once’

-establishment problems ‘aye: hurdled it will persist on soils too poorly ‘drained for

alfalfa. ~“The. broad leaved species is more’ ‘productive than the narrow leaved. :

“Why has birdsfoot trefoil not attained grester: prominence in countries where it has
long been known? It could be for lack of American "know-how" or:due to:some of ‘its real
weaknesses. With the best of advice U. S.,seeding failures are’ far too. numerdus. ' The
writer knows ‘of no ‘legume which makes the feeble ‘start so characteristic of birdsfoot:
The root: system is the. smallest & weakest at all of the formative. stages shown in. this
book. . Is.not this fact behind. the: widely recognized slow start made by birdsfoot?  Even
the. staunchest: supporters ‘of this- legume admit: that- it is as susceptible to heav1ng dur--

© ring. the first winter as other perennials. Yet: they recommend % for wet slopes where .

.-hay'is to. remain for a long time. -~ without warning the farmer that some associated crop

" (not ‘too competitive) must: hold soil & snow cover until birdsfoot becomes established.--,'f:

' 'if that follow with time. The: ‘mature birdsfoot: root: is -excellent: -- more: regenerative '
than that of alfalfa. However, birdsfoot $refoil: withstood the dry summer of 19h9 con~

' j siderably: less: well than. the deepeér rooted alfalfa.

.Contributing ‘to0-the low yield & high price of: domestic birdsfoot trefoil ‘seed . is theé -
.indeterminate habit of the- plant & the. dehiscence or: shattering ‘of “the. seeds with unevenv,
‘maturity. - Infiuencing the: establishment of stands ‘is the fact. .that birdsfoot ‘makes. more
hard seed than most legumes & ‘gseed that persists in the hard- condition longer than thet
of many legumes. Sometimes failures are attributed to faulty ‘inoculation’.cultures.
Adding-to ‘establishment costs are the recommendations that,. for competitive .reasons,
companion. crops be omittéd or that winter grains such-as wheat,  the most profitable of g
~small grains, be avoided. Some of these problems will. yield to reésearch, but slow, ‘weak .
start; lack of competitiveness, & dehiscence appear ‘to-be inherent. The writer never has
reconmended’the growing of any legume unless he: could: offer suggestions with assurance
that when followed they would reduce risks to & reasonable minimum. . .Not-being sble to
do'.this ‘for.birdsfoot trefoil he declines to- recommend: its culture, preferring to: allow
someone- else 40 enjoy- that responsibility % to derive any credit. therefrom. Below: are
verbatum recommendations from Cornell Extension Bulletin’ #797 which are the best to date.
"(Too many honest farmers claim to have followed earlier college recommendations with .
failure as-the result.)

. Prepare-a- good . seedbed. 2. Lime & fertilize asg for red clover _

Use a complete fertilizer when seeding, following an. old grass’ sod.

Inoculate with the special culture required,

Seed following a grain or tilled crop, if possible

Seed preferably in early spring.

Omit & companion crop or use a spring sown ‘cereal seeded at a low rate.

Avold seeding on winter whedat or rye; such’seedings often fail

Seed shallow in a firm seedbed & cover lightly.

10. Seed not less than 5 pounds to the acre for hay or pasture. »

11. Avold ‘surface seedings on old pastures; they usually fail or are slow to establish.
12. Use birdsfioot trefoil in simple mixtures, usually with a grass & no other legume
13. Avoid grazing young seedling plants except to remove competition.

14. Give birdsfoot time to,establish -- it may establish slowly. ' :
-15. Manage birdsfoot trefoil as you would alfalfa for hay or ladino clover for pasture

20 O~ OV FW B
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| il"de‘OOt

Lotus 5pecies

Lotus corniculatus Lotus tenuis ny) '

) R ; \‘ _/ 3 ) } ,/‘

Broad leaved - Narrow leaved '*” % florescence isan
Large buds & flowers  Smaller budsk flowers \\'// umbel bearingz-aflorets -
Deeper. rodt: sqstam Rdots"less extensive - ' / ( Az ;which arelemon- -
Stems: €0arse -variabje Stems ‘more often.. { \\,;# { \ A ‘geilow ‘to- orange
habit but mere likely , prostrate to semi- :

“erect. Will. average -~ erect.
greater. length.

| »‘»(' \ M‘l//\\ —K

(\’/_ . &

. standard petal 0 1
, Corol{atb wing petals U \\f 2-«

Leaf consists of s leaflets c. Reel petal -side \\\v/ Z
-not 3 as the name trefoil e R ' W/ -~
woiidd imply. Observe lower Smaiier narrower’ @ stigma: \ ' \\ﬁ \ )
pair-differ in size & shape leaflets-sharter bstyle N i >
from the petioie §~:” N (é’
rom the upper 3 Ry Sexual parts (- OV4TY = |, 45
T A anather "'ﬂ/
N e e. fila 2
\‘.? /i) veins inconspicuous. 1\ f fllnfgj nsttamens i
} . \\-” 7 \(\
y § .
Wnthered floret:= followmg ferttiization,: R
dependence for which is.on bees,. the: legume \(L ,, ;
, base{-o -«pe’twle However A\ develops & petals graduailq slough off ' \\ /e T
rudimentary stipules | - 0.4
may be abserved at times—= WA
' Calgx - a.frontal view showing: s'gepals.
’ " b.side view showmq deve!npmq fequme - w
Seeds mostly » W
olive-brown-- N N0,
sametimes -~ S o T N
buff, purple/Si Legume:-a. m,.a_tqre- bears 3-43-seeds . : |
mottled | b gl‘e’hi_ssed -seeds scattered : & _ }!
N

\ Séed:- a. micropyle
: b-hitum-(round).

nron;hard seed
L gérminates as-
The first z ) rapidly as that . -

planted b'reaii':_-'s thru surface rue (eaves of other species.
Ya inth 2.arch or loop as a result of growth . : are tri- || its seedling makes
deepis  of hypocotyl - - Food-bearing cotyle- is made by nodule %, foliolate. The || the least robust top-
7thindi- 3 the z cotyle- dons lifted out of soil.  erect  the common next 2’ have ||qrowth & most restric-
ameters  dons -will soon Crust may prevent e-  upon clovers and 1 3, 4,0r s leaflets ‘ted roat-qrowth dur-

below break.out of en- .. mergence or break emer-  alfalfa. Subsequentlg most. . | }ing first 8-10-weeks.
surface  casing seedcoat  off: or bath cotyledons.- gence . leaves have s leafiets.|) May:not be true later.



7, makes up & high proportion of ‘the: ‘vege ation

. yELIOV TREFOIL T I A

: 251 000 to. 282,000 seeds ek pound . I

- Bushel weight range 58 to 66 1bs.  Standard weight 60 lbs. o :

- Stage of growth: R tall . Before bloom_;_ Seeds plumpl
Total crude. prctein (dry) ¥ '”‘-,:.»‘ SERCE . ;

Yellow trefoil, or black medic, or nonesuch is another of the many legumes brought
to America from the 0ld World. It has- incorrectly been . called hop clover. - At no stage
of: development does ‘its- heed even- remotely resemble: the. fruit of ‘the hop plant as does - '
the head of field hop clover (Trifolium agrarium) & that of Llow hop clover: (Trifolium:
procumbens) However there is a little similarity. between ‘the flower of least hop.
clover. (Trifolium dubium). & yellow trefoil; but only in the early stages of bloom.h
Neither ' ‘makes. a flower: resembling the fruit of the hop. (See’sketches.) D :

I America yellow trefoil is. widespread but far from dant, ' The: writer has seen "

At in every ‘county. of two northeastern states. It ‘80! 'times in was , s

‘rarely on' poor -soils & never:on very acid. soils or. in: wetfsituations., L : o

“hay: fields, ‘but may be consp‘ uous in ann

becasional moderately oY poorly graze_ old pasture where it rev 8 gelf,

L situations, because it produces‘;arying ‘amounts of ha 1seed, it ears: pp
Farmers who- know the- -plant speak of- “yellow trefoil years" implying that there are

' years when ‘the plant is more.in evidence than- An’ others.» Such a year: was 1951 .when: the

writer was ‘called upon to - identify yellow trefoil for persons representing nearly one

quarter of New York's 55-. counties. . . .. v

. It is looked upon as-a weed in some. lawns where 1t is most likely“to occur on’ slopes
or in: spots: too dry for white clover ‘It detracts.from the ‘appearance. ‘of ‘the lawn be-. . :

cause tip ends of stems, grown prostrate under- mowing, turn upward to create ‘dil uneven ' O
or ragged appearance. . On'the Cornell Campus is-an area of lawn in: front ‘of the new Mann

‘Library -where only scattering. yellow trefoil’ plants occurredlpf Lor to ‘1950 under: close
" ‘mowing. .In 1951 construction prevented ‘mowing‘'some. of this turf which: resulted in one-

- -of “the densest, purest, ‘tangled: masses of yellow trefoil ever seen" here The onky:

: explanation could-be the accumulation over the years: of hard seed. - o
. A‘member.of ‘the alfalfa genus, yellow 1 ot an. impo sant: legume.»T»'f-“
listed in’ ‘only 2»of.lh ‘catal ' ‘F
‘in some quarters: because At appeared asian: ad er ‘a
lar size & weight; it ‘could notibe” mechanically separated
v because it is so.much less: productive -and’ shorter live__th*_

: Yellow trefoil: is either ‘annual, ‘winter. annual, or a ‘wes ] . 8pr
“sown.at Ithaca, N. Y., ‘only 3:.0Ff 18 marked plan 'surviv _e winter to bloom & set
- -gseed the 2nd year.. Death was: not due 0 heaving, altho heaving: may prove fatal ‘Nor
was' it likely that low: temperatures caused ‘deaths of the 15" plants, for it 1s- reported
as more tolerant: to cold than red clover: Because of {ts’ -ability: to. gTow" during the
coolér part: of the. year, its greatest usefulness is 'robably in mi' ;climates where :
plants starting in" late summer may: ‘provide: ‘some: 1ate fall’ & winte: vgrazing, followed by
a larger amount of spring pasturage & usually byyreseeding Atself. .-

During his 30 years of professional agricultural work: in the Northeast, the writer
has. never recommended the- culture-of: yellow trefoil -- & the. reason was. not’ that knowl-
edge of ‘factors: for success were lacking. Other annual legumes always seemed superior
- Qther winter annuals always held out: promise of+ bigger yields. Other biennials- always,

. appeared more productive.' The vriter has;. ‘however, urged: farmers for whom yellow tre- .
foil frequently volunteered . in dry parts of permanent pastures, - “to"encourage it thru the
the use .of ‘the same’ lime & fertilizer applications which:were. known to. favor the: growth

of white clover & grass in the moister areas:-of the pasture ~ Lime- especially, & super-'
phosphate almost as regularly stimulated growth of . yellow trefoil.v_

Fven in mild climates pure stands are rarely sown.. They would require a maximum of '

15 1lbs. of seed -- less if, readily germinable or scarified More common practice 1s the
-inclusion in a permanent pasture mixture of about 2 to 5-1bs. per dcre with the hope
that self-seeding would perpetuate it. Fall seeding is preferable in mild climates;
spring seeding where it is colder. As is true of other legumes such as red clover,
locally. grown seed 1is superior to that brought from remote areas & usually much superior
‘to European seed. in producing good stands & yields. Inoculation is very important at ,
stand establishment time. The. soil should be' sweet enough to .grov sweet clover and’ ™
should have mineral treatment similar to that given other legumes of permanent pastures.
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‘Medicago lupulina-
Most ikely to be confused are:- .
Yellow. trefoﬂ Least hop clover -

Flowerlng headsi-  Ye'-Ya" %" (diameter) @ stems lie -
-in-color:- butter gellow .. butter yellow " | prostratein
-no.florets:  9-28. : 3:20 “lawns or

" After: flowenng ‘haads Compact - .ope'n'up-»é‘q'zf}b‘efore ‘drooping. * o pastures
' When vegetative:-- R : ~“uptos0”where
entire plant:. finely: pubéscent ‘nearly glabr‘ous ‘competition.

leaflet serrations:-isually outer st usually outer -

" causes growth -
Legume_(ripe) inky blacke: - brownish’ buff.

to-be' upright

/ a.standard petal Q)

& wmg patals

if [ A pubescenc ine
Leaves pmnatelg trifoliolate d keel petal-sidewew / A pubescence too fine to -
leaflets - -rarely’ ever “3a. mch Inng QD / show in theshetches isoften .
_ astngma : §4 )
: b style X \,,////' N present on leaflets, petioles,
o ;‘i T legumes-and stems
Sexual parts-{<°V3Y o '
S d anther :
e filament

f united stamens A

Stipules N '

irré%ularlg.' : i Wlthered floret.

.téd:f-héd By - A - -morelikely to-have: been fertlhzed
.ero's:é‘ . ' . |f vlsﬂ:ed bg msects

¢ Calgx showing’ ssepals in'view-a. Observe. pubescence ‘Legumes

b frontal view oflegume calyx titted forward

Fresh seed . : A ‘ .
- greenish Legume -bears 1 seed and is ' B 68
* gellow to- . ifiy black when ripe
pate buff : S \ ~77/ ;
: /la.micropyle o _;é,\/

b hilum o ) @

3 ‘ .
Seed - ¢ beak - - S
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e.cotyledon-

™

9
g
2
i
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leaf A\most
com “n

3.
Germiination
planted 1 radicle
Ya inch 2. arch or ioop

& cotyledons to

deep is of hypocotyl  surface where crust Ya, shape '
athin di- 3 both cotyle- may prevent emer- & others ;’;below - ) \
ameters  dons still gence or break off b . % N nodule?

below within the one or both. food-

m
surface  seed-coat bearing cotyledons ‘ %



COMMON & HAIRY VETCH e o 1b

_ Common*- 6,900 to 8,000; Bairy:- 10,800 to by 600 seeds per’ pound _
‘,Bushel weight range: Common- 7 ‘to 66 1bs.; Hairy: 58 .to 65 lbs: Standard weight 60 1bs.

Stage of - growth" T L TN E Beforembloom “In bloom" Seeds plump .
Total crude protein_(dry) 25.6% T 22.6% o 18 3% 15}5% Common
, SRR - 29.3% - 2“ 9% - 7 h% . 16.8% - Hairy

Vetches are. considered to be among the oldest of’ cultivated legumes, being mentioned '
in ‘the" earliest agricultural writings The - tares of “the Holy Scriptures were probably
common vetch. 'Altho the’ vetch genus (Vicia) includes ‘over-ten ‘dozen: species, only. about
one: dozen of ‘these have been cultivated agriculturally in the U. S.,& space will permit
,treatment of .only two ‘here, -

Vetches find a place in American agriculture because they are. among the best legumes
for. low fertility sands & sandy loams, &-still are capable of good performance ‘on poor o
- ~'but well drained heavy soils._ ‘Like other legumes, :their.: best growth is-not made on. poor 5
jsoils. Another reason for interest: in ‘them is - their: ability to thrive on. very acid '

soils—-tolerating as: much: or: more acidlty ‘than alsike clover.’ - For:. 5011 improvement
vetches rank: just a: little below red clovers: where ‘both- tops & roots -are ‘plowed” unders;
& above the. annual - legumes ‘where only stubble & roots are’ returned

At one & possibly two - stages vetches” contain Jess total crude protein than alfalfa,
,but since they are fine stemmed leafy, & more: digestible they usually excel alfalfa as
‘Teed. At the ‘hay -or silage. -stage they are weak-stemmed; twining, & tendril~bear1ng, 80

-_that in’ pure stands vetches make extremely difficult mowing. -When: lodging occurs:lower ' - -
. leaves are shed to a sericus degree.v Therefore, small- grains & stiff-culmed grasses are |
" grown for support. By separation tests, ‘tHe' writer found the percentage of’ vetch plant
tops to be much lower than one would estimate in the: usual mixture with small grains--&
often so:low as to raise the question of return on- seed investment He wonld sow more
seed than the usual. minimum--or-none.  Vetch:is: also valuable: as a means of extending
the graZing season in the late fall &. early spring Controlled grazing ‘seens desirable
to prevent over= grazing of spots & wastage by: trampling, ‘and: 4180 to:insure: g reasonable
amount of “winter cover to minimize winter inj vy soils. . :

‘Halry vetch: (sand vetch) is of ‘wider adapts 1-than! common ‘vetch: because it is much
more winter hardy Liow temperatures rarelyikill truelhairy vetch An any ‘northern state.
Heaving, on wet soils, may prove damaging but- rarely fatal as: it is with'alfalfa. Hairy"
‘vetch (fall sown) is most: w1dely used .as. a. winter annual, As such it provides cover..for
soils subgect to erosion. Tt fits quite well into the agric ' e £ the” southeastern
states where there 1s: a special ‘need for:a winter - COVer Crop ing. sown, it may: serve
as an annual ‘&-as siuch 1t usually outyields ‘common . vetch-—or ay ‘behave as .a bien- .
nial, making a seed ‘erop the ‘second:year: Complicating the varietal picture is :the fact’
that there is a smooth subspecies of. hairy vetch: (Vicia villosa glabrescens) ag well as
the normal hairy one (Vicia villosa) This smooth mutant’ is probably a-little less win-
ter hardy. than the true hairy species, but’ is ‘reported to be. hardy enough fTor: most of
the northerly situations in the U.S.,  'A’large part.of the seed so0ld is of this’ smooth:-
subspecies & it is 's0ld under the name of. smooth vetch Itids produced in the Pacific
:Northwest, in the Great Lakes area ‘& South-central states, but planted extensively in-
the. South & Southeast. Persons desiring true hairy vetch may purchase certified seed in
© Madison' County, . Nebraska.vv

 Common vetch over-winters only in the mildest climates, s0 that it must be treated '
-as an annual where winters are severe. A variety .of- common- vetch called Willamette is
superior in yield & wintér hardiness to the commercial or ordinary stock. 'One:.may be
sure he gets genuine Willamette only by inSisting upon certified seed. since the two are

- indistinguishable. Willamette does not approach the hardiress of hairy vetch..

Vetclies respond especially to superpliosphate--perhaps. because of its: gypsum as well
as its phosphorus content. This is especially true in the Pacific Northwest where ap-
plication of gypsum for its sulfur is often justified. Inoculation is of very great
importance on-vetches in all areas except the Pacific’ Northwest: Omission means almost
certain failure. Commercial inoculants are superior now to.those which, in earlier
days, failed on vetches but were effective on fleld peas which crop had to precede vetch
in some areas to ‘make vetch growing safe.

. In the ¥orth, fall seeding should take place not later than the Hessian fly=-free
date & preferably 2 weeks before that time; in the: South after nematode darger. ' Spring
seeding is best at vat planting time. With small grains, sow 15 to 20 lbs. of hairy or
smooth; twice that amount of common. Alone, 20 to 40 1lbs. of hairy or smooth, & 40 to
80 '1lbs. of common. Minimum-rates apply to the South. ' e
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cowemAs .16
1hoo to 4450 seeds: per pound '
Bushel weight range»- 55 to: 63 1bs. Usual standard 60 lbs

‘Stage: of ‘growth: - : S htmall o Before .bloom: ~In bloom ' Seeds: plump
Total crude protein (dry):- 27.5% : -23. 2% T 18. 9% 16.1%

The cowpea ‘1s not a pea but_a bean. It is believed to have originated in central
Africa where a wild form, with which the domestic form: readily crosses, still occurs.:
- From ‘Africa it was taken to southern Asia & Mediterranean Europe.- Its introduction to
the new world was very early & by way.of the: West Indies. "It is an important annual
legume in the southeastern & southcentral states, California, & in‘a few- others where-
the: frost-free period is long & where temperatures are. relatively high.” -The: ‘cowpesa is
extremely sensitive to. frost which. fact makes: it unfortunate: for the: farmer who ‘normally
grows the: frost—resistant Canada ‘Field pea as forage for’ ‘cows to’ make the mistake of
ordering ‘cowpea seed. The’ cowpea. requires much more:” o orn, -
Another: annual, the soybean;: slightly lés sensitive o’ Proet & less exacting as: to-‘heat
‘is: usually &’ more dependable Ccrop. north of the latitude of northern Virginia & central v
Illinois." :
However, within its climatic range the cowpea possesses some advantages over the .

soybean. Cowpeas will thrive on soils a little more acid than those on’'which- soybeans
_ succeed .COWpeas usually adapt themselves o low fertility better than soybeans. . Cow-

" peas: tolerate: partial shade- better ‘than soybeans, -which: fact. makes: them better suited -
for growing in association with corn than soybeans "%-also better cover for land in
.orchard. When once established the cowpea 1s less: sensitive to poor drainage than the
soybean, but. neither will germinate well .nor thrive. ‘on cold, wet solls.  Over 20 years
of - observations. of cowpeas: growing. beside Soybeans led to the" conclusion thdt there is
not much: difference in drought tolerance between: ‘the’ two species, but when'a difference
occurs it usually is in favor of ‘the cowpea., These facts help to. Justify the’ oft-made
comment that cowpeas are & crop which ‘succeeds in the face of adversity. Despite this,
& in: common: with other legumes,,invariably best forage yields & usually best seed yields :
are. made on the: most productive -s0ils.. :

I addition to-the ecological. responses of the cowpea as: outlined above, the purpose ;u G

“for: which grown (or: utilization) is. an. important consideration in- deciding whether the .
..cowpea: o someother: annual ‘is ‘best for any farmer's: specific conditions. - The Soybesan .
which matures: all’ of its seed” at approximately the Same: time (determinate habit) is.a
more economical seed producer than the cowpea. The! latter may bear Tipe seeds, green
seeds & new: flowers: simultagecusly (indeterminate habit) This. also means.that it is -
easier to justify the growing of soybean seed ‘to be processed for livestock feeding._..

In- the ‘Southeast almost any variety of cowpea vwhich has:a: white or near-white seed-
coat (testa) & a black hilum-may be called'a. black-eyed pea.’. ‘When. prepared with the
skill of .a good southern ‘cook ‘the black-eyed pea ‘becomes a most. palatable & nutritious
food for humans = the equivalent of the famed Boston baked beans.  The latter involves
the use -of ‘very different,: northern-grown, popularly called. "navy" or.pea bean of ‘the
genus. Phaseolus. "Shelled" green.the ‘seeds of one or two varieties of cowpea -are put up
in tin cans énd sold: commercially.« A

' For forage the. higher seed-cost of the. cowpea places it at some disadvantage when
compared to the soybean. If the forage 1is:-to be harvested, the trailing nature of the
plants .of many varieties of cowpes. provides a-mechanical harvesting problem.’ However,
varieties.of trailing habit are: advantageous from the: standpoint of density" of ground -
cover- & for grazing during: the late summer. - It should ‘not be inferred from.the previous |
statements that: all varieties of cowpea: are viney & prostrate Some are bunchy- and more .
or less erect.

Because of its performance in- situations needing- improvement the cowpea ranks high
among annual legumes as a soil improving crop when -the tops: are plowed under:or’ grazed
or are fed & the manure returhed to the land. - Like all other annual legumes when only
“the relatively small root plus .stubble is turned down, cowpeas rank below those legumes
vhich live longer & leave larger residues: As a hay crop they are difficult to cure be-
cause of fleshy stems; broad leaves, & the long thick legumes Growing with a grass may"
help cure.-

' Best yields commonly result from planting about 2 weeks: after corn planting time.

The shorter season varieties may be planted after winter grain Harvest in the South.
Cowpeas should be fertilized like soybeans. Inoculation becomes more important where
they are grown less well & less frequently. For seed: plant 2:to. 3 pecks per acre in
rows 21" to 42" apart. For forage or green manure in pure stands, drill solid & double
the amount of seed. In mixture 8 .to-12:1bs. of Sudan grdass or millet" may replace a peck
of cowpea seed. S ' S : -
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camson c:.ovm Ll 18
, 123,000 to 184,000 seeds: per pound : ' ' A
Bushel weight range 59 to: 66 lbs. Standard weight 60 lbs

Stage of growth: . L" tall - “In bloom - . Seeds 'plump
Total crude protein- (dry) : 27, 5% e % 3 '12;

Crimson clover,” or ‘incarnate clover, or scarlet clover is native to southern Europe. :
It. probably originated Just north of the. Mediterranean & Black Seas., Currently it is.of :
. greatest lmportence in. ‘southern France ‘& in Hungary.  At.one. time production in Italy ‘
caused it ‘to: be. called Italisn: Clover. Another name 8. Napoleons. In:America it is’.
most useful in the southeast -quarter- ‘of the U S. where. it isfcommonly treated asa win- _
ter’ aunual Because of its inability to: survive low- tempera es, very little: is. grown
north of central New Jersey. On ‘Long Island: (southe_ o1 ') it winter-killed 2
years in 4. Crimson Clover attracts touris A
Maine where it is 1ate-spring seeded.
‘ uriant growth because of mineral res_

: ern states._ Because it te
it was: sometimes tried &g
River. Alsike: clover is the only clov oR i
Chief use ‘is for pasture & simultaneousl W _teréc.ver.x It provides fall grazrng,
some winter grazing: depending on temperature =much.spring grazing Bloat. 'does occur.
but is probably less likely than. ‘with other:clovers.. v removing: livestock 640’ 8 weeks
- before: flowering time: a. seed crop can: result .;Crimson'clover produces seed’ abundantly
"~ so that its use’ "has never been. limited by exce sive; seed costs. As~ahay orisilage- cr0p '
,'early harvest is especially importantt». d hairs foj d.on the calyx of: each of
the. many florets ‘that: make up -the head"toughen with maturity.._When ‘the ‘crop is: graved
continuously or- taken for hay: close: to: maturity large masses: “of: these ‘hairs may “hall up
& plug the. 1ntestinal tract of & horse or" ‘a mule”-- sometimes: fatally When lised: for:
green manure, the ‘drier’ the soil & the mc ejcrimaon clover, the longer the
’~time interval needs to be between it &t ’ :

' spring, & flowers‘
terminal.

imson clover in some farnung sys-
Auburn, & Autauga which: ‘Zive this
in: performance. When: the plants
“the. common. variety much of: this

mature, seeds are readily shattered irom S
com favorable.. Then- intenSe - heat &

shattered seed germinates as’ soon: -as-con tion
‘dry weather may take ‘their: oll.r In the esof 5e ding varieties, the: % ‘of tem- :
‘porarily. hard seed: is higher ‘50 that germination take place gradually- over a long: period .
‘extending thru the cool, ‘humid: autumn months, thus: practically, nsuring a. stand from one
or more lots of successively germinating seeds o get genuine reseeding varieties,=»
'certified seed is urged. L )
When. intended for use as’ a winter annual, crimson clover seed is ‘sown from mid summer
to late -autumn, depending on location & use 1o be ‘made of . ‘the CTOD: ‘During. establishment.
moisture -is so important that it is often more Aifficult for a farmer to make a success-
-_ful seeding on- sandy: than: on heavy soils._ As-one approaches its. northern limits for
practical over-wintering, seeding should be earlier. .On: heavy soils frost heaving.-can |
be serious where temperatures: fluctuate periodically & especially if they fluctuate from
day to night. In such situations a. fair amount of top-growth ‘helps redice alternate
freezing & thawing of the soil (the cause of heaving) so that seeding early ernough to
assure good cover is advisable.  On the other hard, - too much cover encourages crown &
root rots.
Shaliow planting (1/bm in heavy to 1/2" in light 'soil) helps: reduce seeding failures.
Ten to 20 1lbs. of seed (3 or &4 times as much. 1f in- the hull) are- sown.. The minimum would
apply to quick germinating seed of the common variety under ideal -conditions. Lesser
amounts would, of course, be’ uged. in mixture with grass. Inoculation-is usually: impor-
tant, except where crimson clover is grown successfully at short intervals. Usually
phosphorus & potash are the fertilizer elements of greatest value.
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FIELDPEAS ” T
2 OOO to L 300 aeeds per. pound R
. Bushel weight range'- 52 to 65 lbs ~suak. standard-~ 60 Abs. o . ;
‘Stage of growth:-. - b Before bloom In ‘bloom’ g rSeeds;plumpf
Total crude protein {dry):- - 33:6F% R 2L.% . . 16.6% 15.8%

Field peas, like numerous other legumes, are indigenous to western Asia & the Medi-
terranean area from’ ‘whence: they spread t6 northern Europe.~ -There:is no: good record of
vhen. they were first: introduced to American: agriculture ‘Wherever found’ they thrive
best during cool -moist: weather & are sensitive to.-hot” dry conditions which have.a pro=
nounced: adverse effect on.both: vegetative growth & fruit’ development. They: tolerate
.heavy frosts: without apparent Ainjury. - Confusion: with the cou edds to: disappointment

Nearly all American seed is produced in the Northw + . (mostly in. Colorado, Idaho,

! ) 18 81! du in the lake states. Rec-
- .ords’ of utilization for forage‘”‘ _iﬂv,_ '_f”.; “*very ncomplete.;f
,Observers report that field p ' x T

b In the Northeast observations indicatetdeclining acreage.ﬂ Insects & diseases have

i-:added to growing costs. The: expense of: controlling these 1s easier %o Justify for ‘the "

.. {Golden: Vine va:

so-called vegetable peas which: Have high'v“acre value.‘ _Farmers located ‘within trucking e
_'distance ‘of & cannery find: it*more'profiv blerto,grow varieties ‘of; more delicate: flavor, :
‘higher in sugar ‘Por "direct" human. consumption..: Others: ‘located nea. - cities: where. school
'children & their: parents 1ike: to supplement_family income in June’ & early July prefer to
grow. peas to be hand-picked & marketed Min- ‘the shell". “ Sometimes: when -grown for. canning -
the vinery refuse 1s available’ to the: farmer to haul home for. feed or to.put in his. silo. -
More: often the: ines: are. stacked & usually. vile-smelling silage results - This: may. be had.-
5 during ‘the: barn-‘eeding season ‘at which time the: hauling: problem is one: of the: items
thich determine who makes use ‘of the contents .of ‘the stack...
. IA the: early 1920’5 ‘tests by’ Cornell agronomfsts showed: that by planting 1 bushel of.
oats, 1 bushel of barley, &;%;bushel of 'what. are commonly alled Canada Field Peas

kto & little mor e
g g » e . The result was no:

little emphasis on home growing his higher ‘rotein ' : ;’,However, ‘the: oat-barley-
' ; O 3 “farmer called root-rot, but what was .

really’ caused by a fuaarium which lived as Lorng
borne. Seed analysts developed techniques fo determining the presence of the fusarium
organism: on the seed,: but: ound’ to avoid.its: carry-over “in-the -
field. - except lengthening.the rotation which is not always as simple as it seems. Today
-an occasionallnortheastern farmer who has: lost: ‘his' seeding: & needs ‘an.: emergency hay. crop,
plants a. bushe; -a,bushel & & half of what is loosely called Canada Field Peas:along:

. with a 1ike quantity of‘oats'&,the mixture is usually cured for “hay. However, pure oats’
are’ more often ‘used-as an’ ‘emergency. hay crop. ... Very. few continue to grow ‘the. grain mix-
ture.’ sti1l- fewer grov. the ‘crop- to be’ sold for: splitting -£or ‘soup- (mostly grown where
‘the seed is prodnced) Whole: ‘peas. & split pea screenings make good. pigeon feed. The
status of the fileld pea is better in the: northeastern’ Canadian provinces;: ‘where climate
is more: favorable, pests less: serious, ‘farmers. maintain pure: varieties, & seedsmen mer- . -
chandize dependable named ¥arieties: & not’ Just fleld. peas. Varieties ‘were once: numerous
on the' U: S side of the line. In. 192h the: writer had 26 - all different & varying in -

_ growing ‘season from TO to 120 days. -

" In ‘the cotton belt & on the Pacific coast Austrian Winter Peas are usually planted
between: Sept. 15:& Oct. 15.-a%-2 or 3. pecks per dcre. . The plants make good: cover: & hold
the ‘soil thruocut the winter." For green manure. they are commonly plowed under in late
February or early March. -

Field peas as. grown in most of the North- thrive begt on soils containing éenocugh lime
to support red or:ladino clover well. They are not.a poor soil crop .- often respond-to
liberal mineral fertilization. Inoculation is especially important & should be looked
upon as:cheap insurance. Early planting is'a "must™ for it helps the plants to aveld -

the unfavorable effects of hot dry weather. To make this: possible f£all plowing is -
advised for soils which do not erode or "run. together" too badly. The grain drill is.
most commonly used for planting. - Field peas are one of ‘the few crops not too seriously
affeécted by relatively- deep planting. . For pure stands, L4 to 6 pks. ‘of the small-seeded
~ varieties are adequate. This amount should be increased (as seed size increases) up to
- about ‘12 pks. per acre.




“ield Peas (o

Pisum species
Pisum arvense =~ Pisum. sativum _
Field Peas or Garden or vegetable peas /
Maore often:smootti-seeded... M en wrinkléd-seeded:
Rarely high In sugar: . . Usually highin sugar =
Varfeties with yellow. ~ . Varieties with:yeltow:
or-green:.cotyledons. . or green -cotyledons . /
split & used for soup. - split: & used for soup. - [/
Green manure-an: Green manure not
important use. SRS an important use.

‘ Coraila - petals L
. labeled
&/ Most varietles

The Austrian Wi‘hf:e’r pea differs from the var-
ious spring fleld pea varieties in that:-

1. It is winter-hardy in mild climates.
z It has smaller leaves.

3. The. leaflets are more rounded.
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R true shamrock.?i

i'”large hop clove

" less: prostrate & are less . easily defoliated orserious exten

| | RN THE HOP CLOVERS S S
:Seeds per:1b.: - Fleld- 976 OOO 1, ooh 000, Low 911,000 1,300 GQO, Least 771,000~ l 020 000
Bushel weight renge:- 53 to 6k . -Standard .weight 60 1bs.

Stage of growth-- : 4" tall "‘Before.bloom i ‘Seeds plump
-Total crude protein (dry) - 26.1% - .23 3% T 9.3%  Field
) 26.29 S 22.6% 10 5% - Low
L2k, 1% SRR 8% 9. 3% Least

The 3 hop clovers vere probably introduced from. their native Europe as impurities in-
other seeds; They ‘are ‘winter annuals; regarded as»tolerant ‘of “1ow: fertility, and are -
seldom’ grown in pure stands. -Field hop clover’ (T ”agrarium) perpetuates itself in -
decidedly spasmodic fashion in: the northeastern quarter of. h Least hop clover
- (T4 dubium) is called. suckling clover: in“Englandv& ha bee
- wild trefoil in- the Northeast. Tt has also been en’ the
Altho it has beenvfound.in New- England, N

. South. :

clover volunt 857 CC 1y

i than least hop~ lover in the Northw st but is most ab

’ southern state R :

' - The' hop clovers are most useful as pasture species Under grazing conditions they

h‘resemble somewhat the ‘habit: of. alsike clover'in pastures in t‘ t*they become more or -

: han Af- they ‘grev: upright

in- assocxation with’ species ‘cutfor hay.v However, they do not creep &: root at the nodes;

like the white clovers:(no stolons) '

. -In the North fie. op clover is most conspicuous in thin old hayfields on land: be-v .

~Yow average_i’ fertili LThes spontaneous appearant fter absence of: several years has‘.‘

' »"led ‘to the "hop clover year" & often reSults:innpersons not acquainted with it; en- ..
i 2 In New York State at least once each year ,or the

; :experiment station agronomists have helped to point
‘eull _ - Jeast hop clovers’ primarily as: pasture ‘species. in ‘the
Y‘Southeast & extending wes way -to include parts of Oklahoma, i ' : '
‘especially con nt, seeding these ‘hop:: clovers in plowed &. worked fields proved less
dependable thanuseeding An established s Also September or October seeding proved
more: satisfactory ‘than ‘ear fer or lat all northern grass: species ‘which are stimas - "
lated into active vegetative growth-w h: the advent -of the- cooler autumn weather often
provide too much” competition for ‘hop: clover establishment. ST :
: - Oni the. other hand; southern species like: Bermuda grass’ (Cynoden dactylon) do not
.make so dense a sward & tend to become less active with. the advent of ‘cooler weather. 50
that they ‘provide a: little: protective cover: Without excessive competition ‘for moisture.
Whether clipt or: not, establishment in. Bermuda grass-was satisfactory In contrast; j
carpet grass (Axonopus compressa) makes a more: ‘dense: sward & establishment wag favored
by clipping the top growth of this: grass., Fertility, which favored grass growth
reduced .the "catch" of .seedlings.

These hop clovers, being winter: anruals, provide late winter & early spring pastur-
age; whereas the annual lespedezas start slowly in spring & provide late spring & summer
grazing.’ Except- where: fertility is. very low & moisture very spotty attempts at groving
the .2 legumes: together in the same field have: usually: been at the expense of the. lespe-
deza. - However, the latter volunteers more dependably.

Once established,: low & least hop. clovers- are-a -little less spasmodic in their vol-
unteer appearance than field: hop: clover. - For new stands a minimum- -of 3 pounds of seed
is suggested. Inoculation is- cheap insurance & especially important where members: of '
’the clover ‘group have .not recently been successfully grown.

tish o;umbia it is_mosv’wi_ _pread}in the: deep if,l

undant in the northern half of the e
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¥ Op .‘. .'. l . - Inflbre'scencé is &
c R R butter yellow aging ¢ -
T’rifelium species ._- : R toamh hqht brown,
T agrarium T procumbens - T dubaum o |
FIELD, HOP CLOVER - LOW HOP CLOVER - LEAST HoP- CLOVER
' v - Central feaflet: .
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T “Hop'
NGB Each: scale-like
s ructure isthe: back-
nf the bent-forward '

PO

feads ‘cor Heads often open &iax e the
30-s0:flowered 320 flowered. more or less.
: -herizontal

After flowering ~ After flowering . - After flowering -
- standard petal - standard petdl’”  'standard: petal
'remams Spr ad ) remam .spread ‘_,envelnpes legume
Shghtlg hairy More hairy . 'Not hairy’
stoze"tall ° 4"tozoftall . - 4" to zo" tall /Pi

" standard petal. .

: ipetfi_;ole'\ S 3 Ieaflets palmatelg tﬂfollolate )
short-"~,_ , margins serrated % t0.% //
Vs to Yo indi T 47 distance from outer end |-
iong Calfalfa Vs-va.

' sweet clover ¥ -

Shpuivé‘s‘“ i
observe lonq -

structure

Calgx 5 sepals the. 2! hehmd T
standard. ‘petal: are sharter--v ,
a exterior view
b dotted lines show posltmn of- legume

all othef

Fresh seed .~ sketchgs , _
“grednish. /- : NP -repnfe‘sent .
- yetiow ~ a exterior view #Field hop

clover

to deep: - b.,s_,hgwmg seed o R
arange: : Ce » ..ynlg§s O
.- -otherwise
. stated.’

a hilum
- b micropyle ,

=

wth of hgpo- ’ f Cotuler U foliolate leaves

planted  radicle, coty- cotql 4 raises arch “doris.  latef % leaf _beréd in order
Y4 inch ‘fedons partial- & cotgledons to the Ta most 7§ A com- * pp’éarante"
deep is ly covered by  surface. Acrust & mon shapet 3 to- show ‘typical
nthin di- broken seed- - may prevent emer- b. Only one other leaf . serra tlons is number 3.
ameters coat 2, arch gence or break off shape in popu- 'at In A Y weakness of aarlq
below or foop of one or both import- - . lations studied 1. seedlmq g rowth hop claver

surface  hypocotyl 3. ~ant (for food) cotyledons ? » - approaches birdsfoot trefail.



'_.white clover.r

o usually defoliates the bluegrass ‘mich less seriously than the ladino

'LADINO CLOVER e e 2k
630 OOO to 8&2 000 seeds per pound o - ' ‘
' = 98t 1bs Standard: weight 60 lbs. ey :
Stage of growth' 'J» : 4 Talls ', efore: om: I &bloom "U Seeds plump
Total crude- protein (dry) 2. € ' » lT h% ~. 1b. 9%

2 Ladino ‘or giant white clover was brought to the U Se from_the Po’ Valley of Italy. In

- the: latter country it is: the leading legume: for moist to wef' oils. However, Italians,»
following the example" of -well- informed American: farmers, ar w. becomin
alsike -clover for their very wet soils. - Ladino clo' riacreage in’ the_U
yery” rapidly during - the past few years. re.

re« seeding.,
& ‘clays. wat tic Y] ' :

tive,: modeh tely drained loam with irrigation uring dry periods
'ingured byt ea ing . on hard-pan soils than re, ‘over or alfalf

'such a mixture, ladino may contribute much to. afters
orchard grass it must be gra ad: or cut: for silage before‘thag
) és"'8ha ’ *gra,s associatiouar

‘3is a poor associate because that grass isa lighter
Thus, wh used.

~primarily for- pasturage the management ‘of ladino clover must not ‘be, like that: ordinarily

. given Kentncky bluegrass and wild white clover. in- permanent pastures. Growth should: c

reach approximately 8" before citting or grazing., Closeness of grazing should depend on

- species. of associated grass._ With’ timothy or brome-2" or. 3" is’ close enough When the _

"~ ‘assoclate is orchard .grass- 1t is: important that grazing be.to 1" or 2".

Managing ladino to reduce winter injury: is] . complicated: by the fact that: species llke
orchard grass. continue to: grow later ‘than ladino as. autumn days become cooler ~To. curb..
the grass. some: light grazing is're uired at this time._ This" top- -growth removal reduces.
storage of food reserves importantpfor the vinter survival of the ladino clover. - Carbo-
hydrate & other food: reserves. are: probably built.up faster .under high fertllity condi-
tions. . This may be another reason for the better performance of ‘ladino when liberally
fertilized Too late gra21ng also Teémoves top-growth which helps hold snow - to reduce
freezing & thawing & the heaving. that is associated-with those processes.

Since ladino and the smaller white:. clovers cross. when worked by bees, it is. important
that certified seed ‘be sown. ~Amounts used in varicus mixtures range- from 1/2 to b 1bs. -
per acre but 1l to 2 1bs. are most common. Good: combinations are 1. to 2 1lbs: of ladino &
not over 5 or 6 lbs. of orchard grass or. lO lbs.. of brome’ grass. In mixtures with grass
& upstanding legumes like red clover 1. 1lb. of ladino, because it. creeps, may replace 2
1bs. of the’ taller growing legume species
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leaves:

. ‘nodufe

Seedismostlysul-: |
“fur yellow with: L
 Bee visita-
'some orange , mrait.
4 } - e 7 : - . o A o - .1gmcreas-‘ .
_pmk tmged. s |l j o Sl SRR
T W.es seed -
to brown- B
: T yields

Upper or. forward \
surfatesof peti-|;
N o_Ig:_;_o*Fte-n. o ’

[ In stands .
/with much
taller species
- /ffends of stalons
o seekmq light
oA often turnup-.
1+ ward: gwmg
/ /L adiro greater. -
/- over-all: helgh’c
than indicated by
| figures: given above -
] C .

’ conspncuous
m:dway be-

‘.&‘bdée‘vb,f
feaflet

Lgav.és'g.‘
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., OTHER WHITE cmvms Lo T o 26-
" .Common: 689 ooo $6" 7&& 0003 Wild: 659,000 to: 733,000 seeds per pound L
. Bushel weight range" 57 to 6h 1bs.!  Standard veight 60" lbs.‘. s

o

'.‘Stage of. growth'-- o : St tall ‘Before bloom. ~ Ina bloom Seeds plump
Total crude protein (dry) T33.3% P - 710, 3¢ SRR

L _ 1.1 20. e Wild
: Common white clover & wild. white clover are closely related & readily intercross, in PR
-fact -all 3 white clovers may be crossed by ‘bees, . Because.of their more.or less. prostrate

. ‘Habit they. cannot. persist very: long unless some means: of subduing associated ‘taller veg-
. -etation is employed. For this .reason: they have follQWed with:the: intensification of -

- 33.5%

agriculture.,

settlers. Their low-growing habit o

b some :to P ired.thy he-alges-

rmant in the soil, ‘& it helps explain the'sudden '~ =

here none was evident earlier.v Hard seed does. not detract
: establishment '

: v No species of gum will: toleraté the: uncontrolled & continuous close grazing that

_wild white clover‘will. ,The writer photographed_wild white clover in Gounty Kent

= ha

’3grasses & bentgrasses} hich will likewis:;persist under more or less continu
' ra21ng of bluegrass—wild whit

ived' common
o : to plow
'periodically or for.the\one who willvnot_bother with the: details of careful management., ;
, ’ ; - tive or mported o lunteer or. seeded) will .

v '“ﬂ'Common is
l;dwarfness of W
white sold in

They probably originat d_not far from southeastern Europe, later: spread torﬁ_.'u

v Planting Louisiana,-.

: rainfall, well distributed the farme_s‘call it a. "white _ White clovers
have g lime" requirement ‘close tothat of red ‘clover. They usually respond to phosphorus:
& potash. Very rare are white clover: roots without some nodulation.: Therefore inocula-
“tion: is recommended only for white. clovers bet ing: ‘seeded on soils which for 8 or 10 years

" previous. to treatment had- ‘Pailed to ETOW white or any of:. the common: clovers.' -

. In the South-common white. clover is: seeded ‘either with or on: appropriate grasses T
among which are Dallis & Bermuda, using 22k lbs..of white ‘clover seed per acre.. “In. .
the North & Far-west. it is ususlly. wiser: to geed -ladino for pasture where plowing is not
too difficult & to use common white in lawns. ~For the latter purpose wild white is

. preférable if a high percéntage of clover is' to be maintained for a long period, but
much clover makes lawns: -slippery: at times. - Of course, where it volunteers, common. white
should be encouraged by liming & fertilizing. In '‘the Northeast stands of wild white
clover equal to any that are produced. by. seeding may be caused to volunteer. by liming
and mineral fertilization, but’one must usually wait :2.or 3 years for this result.

For seeding permanent ‘pastures. wild white. may: be justified over common.on the basis
of persistence & 1 or 2 1lbs. should be sown with such :species as bluegrasses . Such a
seeding should: include enough -of scme - quick-starting -grass like ‘timothy or’redtop. to-hold
the soil during the establishment period Total seed should not exceed 20 1bs./acre.
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K Commen Whlte Claver (Trnfollum repens vulgare) Waid Whlte Cltver (Tmfohum repens sqlvestre)
A Quick: Compar:son of The Three White Clovers =

Relatwe Leafiet_ “Flowers ~ - Florets  Seeds- ‘Stolon  Stolon  Length . )

‘height- -size " .perunit - per . . shape, Cinter- branch- of . o o

' : area “flower vc,o»lor' nodes . .ing life o

Cait flong little per

Lading tall . large .

Cbmmbﬁ."médméﬁ 'm'édiu_n-i_: mos‘t s lntermediate = '-medlum moderate winte -v-'an"ﬂual'-b‘iémi’a’li-.,ﬁe'kehnial'

Wild: short small v'fé‘we‘,sj;“;" .féWe‘istf alike shor‘t mu;h lorvg hved perennial

, Height range 3% var;es according
%o competltion & manaqement

. Head consists usually of 18to 8o Florets
" . similartothose of _ ‘common’

~ "/ﬂ Leafiets lihg commnn but
o gl smaller _

- ;Heujht range: 3'-10"
- -.mfluenced by strain
: grown compeht:on

; and management

_ Inverted

3
-shaped "4’4)&

o water mark ‘({i\lféf

Ny not: ah A o o
.. wa'Js & }]I)‘

\ i

Head consnsts usuallg of 2n to 100 flor-
ets each slnqhth smalier than
the Lading ﬂoret Color whnte-v.
same‘tlmes lightly. tmqed /
with pmh Bees very

_important in seed Qy ‘m L UARSY £
production. '\‘.///‘&\\ // \\V- pf R

Serrations most- conspacuous
mldwag between t:p and base

=

Az

| \evident
Leaves palmatelg .
trifoliolate: . - !
) ‘ ;
v Petioles: / VA
N than in. 77 o
X /_/stipules

el . ) Y s yy /' Ladino

iiootinq sccurs where stolon or )
stolon branch remains.in contact
with. the ground:

S e '. %
A% Competition may
-cause stolonends

“to grow erect.
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Medium 258 000 - to 291, OOO, Mammoth' 1231 000 to 259 000 seeds per- lb
Bushel: weight range 58 to 65 ' Standard weight 60' bs.

' jStage of growth--' L tall Before bloom G In bloom ‘ Seeds plump
Total crude protein (dry) o7.5% ST IBBE ',7 15.3% _' 12.1% Medium
27.9% - 17.3% 0 13.5% . 11.3% Memmoth

The red clovers are believed to have originated in- south-western Asia. They attainedf,
importance - first in Burope- from whence they were introduced to" America.. - They are. most -
popular in the northeastern quarter of the U.S.~ wherewthey are: usually more . dependable &“
more easily. established than longer- livedrlegumes./ ‘farmers exercise somewhere nesr-
the care ‘they. take in seeding newer.: legumes, clove €s ‘are ‘uncommon. - Because they
‘more frequently function as’ biennials red clovers 1 ;suited for: use in. rotations

“where land is:in’ sod but. one: year, - However, they.ar LMO08Y: commonly used where has is. .

‘cut.2 to 3 years. In l9h6 & 1947 a'N. Y. survey revealed over 10% of red clover in 23%,
17% & 6% of 2nd, " 3rd; & bth hayingz.ear ‘stands. respectively. - This could be: explained By
either. or both--delayed germinatio ‘of’ hard_seeds oritrue perennial habit. of some: plants
-Undoubtedly many ‘of; the perennial plant n-as dium red clover field would surv1ve

. longer if .not: for: the ravages: of diseaset the clover ‘Toot ‘borer. * The latter: probably
has the greater effect because few plants escape ;Mammoth red clover is inherently more

perennial than medium._ : ‘

.

;ref rable, as

i x i : _d summer. Winter-
kllling due to heaving 1ncreases rapidly as sub‘

) ﬂoccurs closer to thew surface, beginning at _abéu

cutting was’ not taken too early, may make a seed crop.A First grovths are rarely har-
-vested for seed.; In contrast maximoth . red: clover,("single cut") never ‘mekes-g.second .
hay crop in one. season & usually provides 1it» @ fummer grazing. This is one. reason why

; mimothy is" the
) be used.: Medium red matures 1 !
about the seme time. ' Timothy: eed & red clover seed remain mixed in drill-boxes and
» present no:mechanical seeding: problems 'Spring is’ the ‘best time of year to sow red
‘clover. It is. less well suited to summ:r_seeding than alfalfa. probably because of. teém-
‘perature. and. moisture relations. Late'summer & fal"seedings ‘are usually ‘too  susceptible
to,winter-killing.’ ‘Close fall grazing oT late cutting to denude spring sown - stands -has
" _reduced the: snow-holding cover & increased heaving. ‘Inoculation appears. profitable only
where soils: become very: acid or. where. none of the common clovers has. been well grown for
8 or 10 years. .

The nearer to the farm where pRARE to be planted that clover seed is grown the bet-.
ter it will be adapted Home-grown - seed ‘often.does not have ‘the advantage of processing
thru expensive seed-cleaning machinery: such as the. better commercial seedsmen have &
therefore may be less clean & pure. Clover seed is most econemically produced in some .
of the valleys of the Rocky Mountain region, but .much good seed is produced in Central &
North-central states.  Seed . grown in areass where winters are less severe or seed which
does not inherit winter hardiness should be: avoided. Plant breeders. have produced
superior strains resistant to diseases but:not to the very serious root -borer. .

The upper limit of total red clover & timothy seed should be 16-18 1lbs: per acre
always with more than half clover. ‘This amount may be reduced as- the situstion becomes
more nearly ideal. Where .early cutting is to be the. rule, replace 2 1lbs. of red clover
with 1 1b. of ladino seed. TFor situations including wet spots 2 lbs. of red clover may
be replaced by 1l 1/2 1bs. - of alsike—-or ‘the alsike may be broadcast in the vet spots.
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MEDIUM  MAMMOTH

. : aAA consfstlng of so-ws flor:ts
Trifoli ium pratense Trifolium prd‘tense perenne \ - reddish pu.rple ]
Blooms 10-14.days before: t!mothq Blooms with timothy R
Oftena second cutﬂng . No second cutﬂng
- Most- plant: live 2 gurs ' . Inherentlg longer hvad

smrter. finer: - : Taller, coarser.
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S smooth
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on‘each side””"
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F united ahmen: :
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. ex{:erwr view | .
b- dot‘l’ed lma show positmn of legume

“geed color & Duffers fmm others in not openmq
L T 3. exterior. view
yellow to Legum [ } mte z vawes, but rathertearmq
purple b.. showmg seed

from xto’ x mthe hulnng process
- "browning’ : :
with age

a, cotyléébn ,
1h: radicle .
Yenotch -
d-beak:
e..micrapyle
fohilame

- . my Un ,.wbliolate :
planted radicle 1 coty- ~ cotylatraises arch leaf&most

Ya inch ledons partigl- & catyledons te ) com:f ;mon

deep is ly tovered by = surface —crust & s,hapg‘.\:{atz it
a thin di- broken seed-  may prevent . b - others

ameters  coatz. arch emergence or i z

below .or lodp of break-off 1 ar:2

‘surface-  hypacotyl 3. . important (forfood) cotyledons ™ P x @



. . Stage of growth: . bt tall

somms R 30
2 250 to.:T,000 seeds ‘per- pound ‘ '

Bushel weight range:- Sk to 66 1bs, , standard veight 60 lbs.
: Be 2

”'_Total crude protein (dry) 3]\ 29.0%. . "16.5%

: The soybean {8 one' of'the most ancient of cultivated crops, having been grown by

Orientals largely for food,

. As: an American. crop its greatest acreage expansion has: occurred- since 1930. About; 5.
times as. many acres : Tob &6 oybean seed (grain) as hay Altho some soybeans are

»-grown in: every state, the area of "

* have replaced oats-in. those ‘rotatior :

for seedings.v Another region: in which acreage exceeds the average is in the Southeast.-

Oy . ALe, ¥ SR
v Despite the‘fact that thi 'crop is adapted over a fairly wide range of soils, yields
are poor on dry, sandy &t wet' avy. soils.f Altho they: §-coel & fairly Well on soils of Tow

e fertility, soybeans are not. ‘likely. to become the salvation of the: poorland farmer.. The;ﬁ

much more. widely adapte a to*soil &”fertility, but no early so 'dely

chosen. For”forage, color: of seed is not as’ importan
from lodging, { ‘
',"vegetabl "iyrg:

8-height; leafiness, freedom
. rect human consumption a special

1y b ause.the leaves seem to imped' the movement of air' thin the curing
mp 2. v dre. not ready to' ¢ truntil ‘the " days have
dews have become heavy. Thus hours of

' mass.'f

‘axilary bu
: substitutef'or a4 hay seeding that failed or winter-killed

. -It is easy but not: wise. to. view all. legumes as s0il improvers: without drawing dis-
tinctions ‘batween. annual, biennial, & ‘perennial- species.v Like other legumes, this one
‘may grow. well vithout ‘nodules on: nitrogen-rich s0ils. Legumes may eéven bear’ nodules
“which fix little or no nitrogen.v Also-it is known that. harvested legumes contrivute to .
,soil improvement according to-the’ amount of residue made up-of  stubble & roots. ~In: “this
. respect .all annual legumes rank below those which live longer.. " -Soybean stubble leaves-
the ‘ground. in readily erodable condition., This legume dravs heavily ' on soil minerals &
‘that fact should be borne in. mind in fertilizing.’ There is recent: eVidence that. soybeans
are best fertilized like a non-legume. :

Soybeans are best:planted immediately after corn planting time. They are poor com-

petitors ‘& weeds need to be controlled by .seed- ved ‘preparation; by- delaying planting
“until they. can grow somewhere near -as rapidly as .the weeds; & of course by cultivation

between rows or with-the: rotary hoe & weeder; if drilled solid. Most soybeans grown for

seed are planted in rows. Unless: weeds prohibit, finer stemmed hay results from solid
plantings which are- also preferable: for soiling & green ‘manure. For-row planting 1 to. S
pecks per acre provide for variation in'seed size & row ‘spacing; while drilling calls
for 6 to 9. pecks. - Two 'inch deep. planting is safe in sandy- -loams. but stand reduction
occurs 1f seed is sown so dé¢ep in heavy 50115 Inoculation is-more important with.soy=
beans than with most legumes.; ' : :

loom In bloom ;', Seeds plump

rather than - feed, according to records for nearly: 5000 years.y

‘changes. _When ”«: aa‘ erc: ;ow-seeded varleties should be e
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) ‘ D .’,g-_lt,-:;- |.t,oksﬂz..feet

Leaflets vary
.in:shape in "

~diffarent
Y - parts of the
X, same plant .
S and from:

| Cotyledons a =
have:grown 2

et-self-pollinated
K self-fertile but X

5 sepals- forward longest
BN, rear 2 unitedasR
br. = bracteoie -

st
LT,

'Legumes - usually contain zor3s, - |
TN\ rarely more;seeds. -

\ Ripe fequme -

J colors:-yellow,

J'brown; gray

/ and black.

T -’:l.eaf..-: margins
S finely hairy

" Cotyledons a.

' beginning to
wither. Two uni-
foliolate leaves b
" each with its pair ‘of
stipules x. The first
. trifoliolate leaf at ¢..

T Most soybean varieties
are distinctly pubescent
’in all parts. This contri-
butes -either a'silvery
. oratawny sheen.

- stipule.
‘blachk ' o
\ _~~ vari-colored
Some:size & shape variations .




BIENNIAL SWEET CLOVERS 32

1White' 210 000 to 258 OOO, Yellcw” '2h8 000 to 26‘d000 seeds per pound

' lStage of growth-"’.
- Total crude’ protein (dry)

=1 ’. s Tug IR mite
26 1% e 18 9% 16 h% fl lO h% Yellow
Sweet clover is native to the old world where it gained‘the generic name Melilotu

/Lne ,'eepers ver first{to'd
-appreciate the poten'ial yields of light r '
:apiarists called it bokhara clover‘&’of en

Jojel is removed early T
¢kK: learn to_like it Late flower-v

on: alfalfa. : 10Te . A R

. For soil’ intenanceu& improvement sweet'clover ranks especially high if the tops

are plowed ander at the best ‘stage. It also: excells other legumes when . tops are -removed:

& only stubble & roots are returned to the land. The: ideal time to plow is in ‘the spring

when it has made 6" to 12" of top-growth. Fall plowing ‘commonly ‘fails to kill 1f. T
One ‘of the: problems of sweet clover ‘culture is its strong tendency to-produce’ hard ¢

seed. - When.the percentage Tuns above 50, as:is often the: case, careful ‘light - scarifica-

_tion ‘ds: desirable to: improve germinatlon w1thout inguring the non- hard seed. When . not .-

scarified hard: seed has been: known: to. lie. in ‘the soil: for ‘many-years without germinat-v
ing. Early spring seeding is most common: When the companion crop-is winter grain, it
is desirable to enlist the aid of nature: in covering the seed by sowing when' the- ground.
is honey-combed with. frost. If this' is not possible, what at the time appears to be very
drastic treatment--spike tooth: harrowing with teeth set backward--of the winter grain
seems. to be. necessary to cover ‘the clover seed About ;15 1bs. per acre of seed capable
of quick germlnation ‘should be the maximum--less will suffice 1if the environment ap-
proaches ideal Inoculation is important Sometimes; despite the danger of early
_spring. freezes killing seedlings; winter seeding-is-practiced. - For this it'is seldom
wise to sovﬁover,QO 1bs. of: unscarified high % hard) seed or 25.to 30 1lbs. of seed in

- the hull per acre. . = : . ISR
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Melilotus alba: Melilotus officinalis e _ " 'raceme%
White (Floweredl = Yellow flowered) e ... . consistsof S v

Czatto ea'tall 18" to 60" tail- ot X o0se florets myo¥ ST
Caarser stemmed o Finer stemmed » '1 b C
Relativelg leafy - Leaves sma{lgr-somctimes rel. fewer - ] "EP"G“"tEd here ~
Later ﬂ'owermg 'Blo"ms 10-20 days. earlier 0"'9 upper portion

of second
years growth -

'Sweet- clo v compared

e R A  basal parts
Long racemes ' Short racemes: s-b'a‘r‘é'mich‘ '
bntter taste ‘ coamarii . g._,‘..r:;e.ar.ser
of coumarin , ' - g ‘
Leaflats seriat- = Leaflets serrat- :
_ edover¥sof * - edinouter %-Ys
their margins . - of their margins
alfalfa |
» leaflet
“3:leaflats: '
(pinnately- ,
trifoliolate):

“stipules “

2\ Calgx 5 sepals about equallq lang. ..
-a, caqu at: flowering:. -
b. with green lequma
(adhermg are fllaments of united stamens)

Fresh white:
blossom seed
greemsh geﬂow
25% of yallow
blossom
flecked
with

‘Lé-gume (m'ati.lr'e)
' . exterior view. ‘
b showing seed - usuallg one - rarelg two

Seed - ¥ radicle b.beak
g. groove - h hxlum :
n. notch

wth of hypo-

planted 1.cotyledons coty@| raises-arch

Y inch within seed-¢oat & cotyledons to

deep is .z.archor loop  surface where crust :

s thindi  of hypototyl may prevent emer- b. at 1. Sothers
ameters . radicle gence or break off1 3 '
below ' or-both food storage |z % .
surface . organs (cotgledons). '



DEFINITIONS OF COMMONLY USED LEGUME TERMS

;ACUTE'A ‘Ending-: in & sharp angle~; o : = :
AFTERMATH'--(same as rowen) Thy ;second, shorter growth of a stand previously cut for
- hay, hay:crop- silage, 0%, (much less likely) for seed. -
APETALOUS-- Having:no. ‘petals, -
. APPRESSED:- Lying close agalnst a surface. o '
: AXILARY'- Originating in‘the’ angle formed: by a stem with a leaf petiole or branch
CILIATE Fringed with marginal ‘hairs. - -
CORDATE Heart-shaped with the point upward. : )
} DEHISCE.- To naturally & automatically separate the two valves setting free the seeds;

o DIADELPHOUS (stamens): - Grouped by their filaments into 2 sets; ‘in-most legumes 9 &: lj»'
DOMINANT = A character. possessed by ‘one. parent. of & hybrid which is manifested in the: .

~ hybrid to the: apparent exclusion of the contrasting ‘or’ recessive charactery
DORSAL --The back or ‘outer ;surface of a- ‘part or’structure. (opposite of ventral) '
Y The miniature or- rudimentary resting -stage: plantlet ‘found within the. seed.
LORET: jUsually one: flower of a group which makes u.,wha s called.the inflorescence
'::FOLIATE = Having: leaves. . . : . S .
'FOLIOLATE:- Having: leaflets;.

'FRUIT:- The ripened ovary which contains the seed.’ (legume'itself technicallyjspeaking)

FUNICLE. (same as funiculus):=~ The tiny stalk arislng from. the: placenta-of the ovary
{or legdme) which bears -the. ‘ovule that ripens: into the seed.

GLAUCOUS - Appearing as’ if covered with' a.Tine: powdery wax which may be rubbed off with'

~“the fingers as is poss1ble with that found on. the: fruit of the:/grape:

INFLORESCENCE-- A" cluster or group'of’flowers which ‘are. organized either into a" raceme,:

‘an’ umbel or:a head
IRREGULAR (flower) = ShOWing inequality in. the size, shape,_or union of similar parts
 KEEL (petal):-

1LEGUME = Techn,oally, the fruit that results from.+he ripening of tbe ovaryeof a: legumw
‘ P It is one-celled wo-valved;-
i or ventral

. OVATE: - ‘Egi haped wi ,he larger end downward. e ' ' ' :

- OVULE: - .‘The: body found: Within ‘the: ovary ‘which: after: fertilization becomes the seed.
fOVARY The basal_part of’ the ‘pistil which’ contains ‘the: vules.‘ It becomes the: legume
PISTIL:- The important ‘femdle stiucture which: conSists of~ovary, style & stigma

o PEDICEL v»The stem: of ‘an’ individual flower in‘a group: such as-a. raceme.,

PEDUNCLE: - The stem of a ‘group of - flowers such as 8 head or: raceme or.-an umbel
- PETIOLE: - The. stem or stalk of-a ‘Leaf. S : :
.PETIOLULE: - The stem or stalk’ of & single leaflet

POD:- A loocse; non-specific word, uséd ‘to refer to any dry, dehiscent fruit e
_RACEME - A simple inflorescence of pediceled flowers upon a common, more or less

- elongated stem-like ‘structure or: axis.
RADICLE The' part of ‘the -embryo below the cotyledons, the lower portion of which
develops into primary root.

'RECESSIVE - A term applied-to describe a. characteristic which fails to manifest itself
in- a hybrid because it is masked by.the. dominant form;: the gene is. never-
the-less:- present ‘& may: become evident in a succeeding generation.

RHOMBOID-QVATE: - ‘An ovate: ‘shape modified to the extent of suggesting a parallelogram
_ with no two. adjacent sides equal.

SAGITTATE:~ Like an arrow-head with basal lobes directed down-ward

SEED:- The ripened ovule. '

- SESSILE:~ Without a stalk of any kind; no pedicel or peduncle, no petiole or petiolule

- TESTA:- The outer, usually hard, sometimes brittle seed-coat. .

UMBEL " An’ inflorescence .in-which the pedicels all appear to originate from cne point.

. VALVE‘- One of the ‘two. halves into which the legume: may -split or. be split.

VENTRAL: - The front, imner, or anterior part of ‘an-organ. (oppOSite of dorsal)

%

The 2 united anterior (front) petals in: which are found the sexual parts,



