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ISTR0DU0TI05

Crimson olover, Trlfolium InearnattaB t,. was Introduosd

into the United States in 1818, and distrihuted by the Patent

Office in 1855. Crimson clover has become increasingly im

portant since 1880 when its value for agricultural purposes

was first beginning to be appreciation (9). It is most widely

grown in the Atlantic Coastal plains of the Southeastern

states. More recently its production has been extended to the

Paoifio lorthwest.

Seed production has been largely concentrated in Ten

nessee with Franklin County the largest production area. Until

1948 Tennessee produced approximately 70 per cent of the seed

in the United States, since then seed production has expanded

and extended rapidly to other Southern states so that Tennessee

produced only 50 per oent of the total seed crop in 1949 (13).

Crimson clover is most important as a winter annual

legume. It has become inoreasingly important in Tennessee as

an early fall, winter, and spring pasture plant, for soil ero

sion control and green manure, and for the production of seed.

The most Important and difficult part in the production

of crimson clover is obtaining and maintaining a stand. Poor

stands may be attributed largely to poor seedbed preparation,

inadequate inoculation and low percent of hard seed, according

to Alexander (3). Crimson clover seed absorb water readily and



sprout qulokly. Ths •••dli&gs are t«nd«r« succulent, shallow

rooted, and are easily killed by lack of moisture. Xe^bart (9)

states that orimeon clover produoes praotieally no hard seed

and often germinates 90 per cent in two days.

It Is a Gomaon ooourrenoe to find heavy stands of

olover seedlings two weeks after seed ripens in seasons of

frequent rains. With few exceptions all seedlings die during

the 8uamier{ no new esedlinge develop in the fall because the

permeability of crimson clover seed permits complete early

germination.

In recent years many farmers have obtained excellent

volunteer stands of crimson olover after a seed crop, according

to Stuokey (19) and Alexander (3). Oharaoteristics of volun"

teering strains have been that new seedlings would appear

following each of the summer and early fall rains. Survival

of suoh seedlings would depend upon continued adequate moisture.

Many of the volunteering strains have now been reoognixed

as hard-seeded or reseeding varieties. Hollowell (7) reports

that Dixie crimson clover is a new hard-seeded variety that

has suooessfully volunteered under a wide range of soil and

oliMitio conditions. Dixie is a blend of Thornton, Allen, and

Hardy strains that have successfully volunteered in Georgia

for more than ten years (19). Since the release of Dixie crim

son olover, Alabama has reoognixed two additional reseeding

varieties called Auburn and Autagua. Georgia (19) tests in
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X945 Ifidloat* tbAt 8««d of th« ooaponants that go Into tho

Cixlt ttraln oontalna noza bard seed than tbe Auburn 8trais

by 30 par oant.

In Europa aa laany aa aix to aaren diffarant rariatlaa

of orlmson olorar ara raoognlaad, differing in data of bXoon

and oolor of flovara aooording to Kepbart (9) and Piatare and

HolXovall (X6}. In X930 Kapbart (9) reported that in Aaarioa

AO definite rariatiaa ware raoogniead axeapt a abita^bXoaaomad

variety which waa aold in the South and which waa two waaka

later in naturity than the ordinary orinaon olovar. Piatara

and RolXowall {16) in X937 reported a atrain davelopad in

northern Georgia known aa Pitt* a olovar.

That aaada of aany Xaguainoua pXanta poaeeaa imparmaabXa

eaad ooata ia a valX^aetabXiahad faot. Under natural oondi-

tiona, individual aaada baoona paraaabla at different parioda

after harvest ao that any one lot of aaad is oapabla of pro

ducing aaadlinge over a long period.

%
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REVIEW OF LITERATtlRX

8«»d eoat etruotuwe and r«asonf fox doxmanoy of aeods

of Iiegualnoaaae have boon iayaatlgattd by »ftny aoiantlata.

Orookar (3) baa daaorlbad tba naohanlama by whWIi aaeda nay

be delayed In gemination aa foXlowss (a) rudimentary em

bryos tbat must mature before germination ean begin; (b) com

plete Inblbitlon of mater absorption; (o) neohanloal reala*

tanee to tbe expansion of tbe embryo and seed contents by en-

eloaing structures; (d) encasing structures Interfering with

oxygen absorption by tbe embryo and perhaps oarbon dioxide

elimination from It; (e) a state of dormancy in the mbryo

itself or some organ of It; (f) combination of two or more

of these; (g) assumption of secondary dorsAnoy. In legu-

minoseae impermability is due to the structure of the seed

eoat •

Xalpighi, after whom certain cells in the seed coat

were namedy was apparently the first to study seed coat struc

ture in the Leguminoseae family in 1687 (15). Most studies

were confined to eweetolover and alfalfa, Efforts have been

directed largely toward determining the nature of impermeabili*

ty and deyeloping methods of making seeds permeable, Pammel

(15) in 1899 presented all the theories to date oonoernlng the

reasons for impermeability of Leguminoseae, In his studies

with red oloTsr and sweetolover he found that the "light line"

was permeable to water and attributed impermMibillty to the
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ttncqual layer of the eutln euxrounding the seed. The light

line ie a hand-like region of the outer tangential cell walle

of the Malpighlan cells just Inside the modified oone-shaped

structures and running transversely to the long diameter of

the cells. Ihite (21} agreed with Pammel that Impenaeahility

of some legune seeds was caused hy a thickened cuticle layer,

lelson (14) working with sweet peas suggested that impermea

bility is due, not to hardness of the eeed coat itself, hut

to an impermeable varnish-like film on the surface of the seed*

Ooe and Martin (4), working with sweetclover, reported

in 1920 that absorption of water was not prevented by either

the "cuticular* layer or the cone-shaped structures of the

Malpighian cell walls beyond the light line but by the light

line itself. In the coats of the impermeable seed, the light

line ms usually broader with fewer and smaller canals crossing

it, the outer tangential walls of the Malpighian cells were

thicker below the light line, the lumens of the Malpighiaa

cells were closed in the region of the light line, and the

main cavities of the Malpighian cells were more reduced and

further below the light line than in the coats of permeable

seeds. Thus, it was found that impermeable and permeable seeds

differ mainly in the amount of thickening which occurs in the

outer tangential walls of the Malpighian cells.

Later Martin and Vyatt (11) (1944) in studies on

Melilotus alba and M. offteinalis oame to the general conclusion

;(
it

1
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thtit the outiole, the light line and the thickened valle of

the aaoroeclereida form an also at eontinuotie harrier to vater

aheorptlon. Hamby (5) concluded that the impermeable region

of the seed coat of Melilotue alba ie formed by a layer of

tightly appreeaed euberln caps and that permeability of

naturally soft aeeda occurs through the opening of a cleft

at the etrophlole.

Several inveetigatlone mere made on poaaible inheritance

of impermeability* Lute (10) concluded from two yeare invee*

tigation on inheritance etudles of alfalfa seed that individual

plante produce eeede varying in permeability in auooeeaive

years. One group produced approximately the same percentage

of hard seedy one group lower and a third much higher than

the iimirente* She suggests a possible genetic influence which

may be obeoured by olimatio factore.

Harrington (6) etatee that extreme hardness is not a

hereditary charaeterietio of varieties or strains of differ

ent clovere. Sxperimente conducted six successive years

proved that the percentage of hard seed has been ae great in

lots grown from 30 per cent hard seed as from lota grown from

90 per cent hard eeed. Fletera (17) etudled the progeny of

five plants of Lespedesa cuneata that showed a high percentage

of permeable eeed, Oescendenta varied from year to year in

the percentage of permeable seed. Oerminatione were high in

1930y very low in 1931, fairly high In 1932, and low in 1933.

Barnes (8) was the first to carry on an extensive study
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of tho imperaoablllty Inhexltanoe In a anall seeded winter

annual legume. Hie three years' study with three reseeding

strains of oriason olower indioate a reversal in permeability

of soft and hard seeded lines. Parents differing from 44.8

per cent to 60.3 per cent in permeability produced progeny

differing only 0.3 per oent to 8.? per cent in peraeabillty.

James (8) concluded that it appears doubtful if Impermeability

Is inherited unless the possible inheritanee factors are

masked by environmental factors to ths extent that the dif**

ferent effeots cannot be separated.

Pietere and Hollowell (16) reported that even though

crimson olover is highly eelf-fertlls, it is not self-txlpplng.

Jaass (8) ooncludsd that ths high perosntags of oroBs-pollina-

tlon of erimson elovsr slimlnates the possibility of lmpsrm«rtiik'*

blllty or the reverse being Inherited as a pure line oharao*

terlstlG. His conclusions are based on hie findings from

natural crossea of red-flowered plants on reoeeslve whites

which indicated oroes-pollinatlon to the extent of 68 per oent.

Thornber (30) reported that treating seed of alfalfa

with water at 85 degrees Oentigrads for six minutes Inoreastd

ths germination by reducing the percentage of impermeable

seed. Harrington (6) found that the soil* season, elimats,

color, and slse of red clover seed had ne Influence upon the

percentage of impermeable seeds.

HoKee (IS) rsported no serious damage on oriason olover

through swelling and subsequent drying for several days, but
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If th« radlole emerged, ln;)iury Inoreaeed tn proportion to the

length of drying tine. Sone of the Xegunei with hypogeel

ootyledoae that were epronted with the radiole and plnmnle

hoth well started Into growth reoower rapidly after euheequent

thorough drying. Thle le not true or only partially go for

legumes with epigeal eotyledons. These data and obserwatlons

help to explain the dlffleulty In obtaining and maintaining

stands of crimson olover.

Stitt (18) found that unhulled seed required 5 to 10

per eent more soil moisture for radiole emergenoe than hulled

seed. Bulled seed absorbed 18 per oent more moisture In 36

hours than unhulled seed when plaoed on blotting paper* On

mulched plots hulled seed resulted In 36 per oent stand as

oompared with 10 per oent stand for unhulled seed.

Hollowell (7) reported that the seed and plants of the

Dixie rarlety oannot be distinguished from oommon erlmson

olover, and that this variety may be readily contaminated by

either oross-polllnatlon or meohanloal mixtures. Hollowell

(7) designated Dixie as a hard«>Beeded variety. On the basis

of this etatement and a few germination tests with unhulled

seed of this variety, the Tennessee Crop Improvement Assoola*

tlon established seed oertlfloatlon standards in 1947 requlr«*

Ing a minimum of 60 per oent hard seed in mature stripped head

samples as a prerequisite for oertlfloatlon of Dixie orlmson

olover seed. The question was also raised as to methods by



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

vhloh tht r»8»eding bablts ootild be aalntaintd la Bixla erla*

aon oXover. Tb« aaad for further Inforoatlon as to the rali*

dlty of Buoh hard-eeed requireaeate led to the laltlatioa of

the atudlee reported herela*
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EXPERIMEHTAL PROOEDURK

During th« sfed harrtitiiig aaasons of 1948 and 1949,

natura atrlppad haad aamplae of unhulled orlmfton oloTar aaad

wara oollaetad frou aomnon orlnaon olover and froa tha threa

olasaaa of tha Dixia variety, namaly, Ragietarad, Oartiflad,

and Approved. Hagiatarad aaad ie tha progeny of Foundation

aaad which la BAda up of aqual ^ounta of tha Allan, Thorn*

ton and Sardy atraina; Oartifiad aaad ia tha progeny of

Ragiaterad aaad or voluntaar atanda; and Approved aaad ia

tha progany of nav aaadinga of Oartifiad or Approved aaad.

Sasplaa of Dixie orimaon clover oollaetad ware limited to

tha nuahar of oartifiad aaad grovara producing thia variety.

Qarmination taata ware made in aocordanoa with tha

mathoda approved hy tha Aaaooiatlon of Offioial Seed Analyata

(1). Thia oonalata of placing aaeda hetween folda of aoiat

blottara at a tamparatura of 30 dagraaa Oentigrada. The

flrat aariaa of taata in 1940 ware made in the State Seed

Laboratory and all othera ware made in the Tennasaea drop Xm*

provwaont Aaaoolation aaad laboratory. In 1948 taata were

made with unhullad, hand hulled, and machine hulled aaad,

wheraaa in 1949 all taata ware made with unhullad aaad. In

1948 taata ware of 14 daya* duration. All aubaequant taata

ware of 31 daya* duration. Thaaa taste were made approximately

one month after harvest; however, in 1949 a re*taat waa made

five months after harvest.

■■ i.'.
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SXPSTtlttSHTAl. HSSULTS

Samples oolleoiied from eaoh class of Qlxie crimson doYsr

were limited In nuralser in 1948 Ijsoanse only a few farmers pro

duced this strain in Tennessee. Xn Tisv of the fact that there

were so few samples of each class and so little difference in

germination between classes» the results hare been grouped in

Table I. Germination tests on the basis of 14 days* duration

ranged from 2 per cent to 18 per cent with a mean permeability

of 7.6 per cent. Unhulled and hand-hulled seed in 1948 showed

no differenoe in germination, aweraging about 7 per cent,

whereas the germination was 90 per cent or better for awchine-

hulled seed.

Table II presents the germination record of four samples

of common crimson clover seed obtained in 1948. Two samples

collected from new seedlngs germinated 57 per cent and 51 per

cent, whereas samples from volunteer stands germinated 88 per

sent and 36 per oent.

The 1949 performance of common crimson clover seed is

shown in Appendix A, one month after harvest, four samplee

(889, 887, 888, and 303) of common orlmeon clover aeed gtr*

minated leae than the average germination of Dixie orlmeon

clover eeed (Table HI), whereas five months after harvest only

one sample (869) germinated less than the average germination

of Dixie orlmeon clover seed (31-day germination period).

The average permeability (21-day germination period) of

oommon crimson clover one month after harvest was 44.0 par sent
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TABLS I

QERUZIATIOH 0? ALt CLASSES 07 DIXIE OHZUSOE CLOTEH SSE9
GROWI FOR OERTiriOATIOE I* TSimESSEE IE 1948

T'' 

1^--

18

Lab. Ho*

Percent Germination by Daya

3 7 14

1 8 a 3
8 1 3 4
S r 3 3 4
4' 6 10 12
6 ' , 4 S 7
0 } ■* '. ' 3 4 4
7 4 4 6
8 - ! 7 8 8
9 6 8 18

10' ■ M . 3 S 8
II'. ■ 3 3 4
IE . ■ . ' , 8 8 8
13^ 13 14 18
14- 7 9 9
15- ■ ■ - V < ■ ■ 13 14 14
le 6 5 7
17 7 8 15

. 0 0 a
IB 6 7 8
20 3 5 14
21 3 4 4
22 S 6 6
33 8 3 3
34 4 4 4

Average 4.8 B.9 7.6

■rt:.
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TABLS IX

aSRiaiATlOB Of OOHBOI OHlHaOI OLOVSR SSSO QROffH XI
TSIHISSBE XI 1948

Peroent Gemination by Days

Lftb. lo. 01*s« of S«fd 3 7 14

25
26

low soediagt
lev eeediiigs

36
40

50
46

57
51

Average 39.0 48.0 54.0

27
38

Volunteer etande
Volunteer etande

18
31

24
33

28
86

Average 19.5 28.5 33.0

■■■. r.
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Hb oonpaxed with 64.1 per cent tire montha after harveat.

The germination reeord of the different olaeeee of

Di*ie orimeon olower ie shown la Appendloee B, 0, D, and 2.

Ixaminatlon of the germination of all Glasses of Dirie crimson

olower seed shows that nine samples, 362, 36S, 370, 271, 272,

277, 281, 294, and 295, germinated more than the arerage ger

mination of oomaoQ orimeon clover seed one month after har

vest (Table III), whereas five months after harvest only five

samplee, 863, 270, 271, 272, 877, germinated more than the

average germination of the common orimeon clover seed. The

decrease in germination of eample 306 from 41 per cent one

month after harvest to 8 per cent five months after harvest

cannot be aooounted for*

It if Impossible to make reliable germination comparl-

aons between seedlngs of Foundation and Hegistered seed be-

eause of an Inadequate number of eiMBples and the extreme varia

bility of eamplee 863 and 273. Appendieee 8, D, and 1 preeent

data of orope of Dixie crimson clover seed that may be from

one to si* generations removed from volunteer stands. The

data in these appendices are summarized in Table IT In oomparl'*

SOB with Dixie orimson olover seed grown from voluntser orop.

One month after harvest samples of seed from volunteer stands

germinated 88.3 per oent ae oompared with new eeedinge that

germix^ted 31.8 per oent. Five months after harvest sssd from

thfte same samples from volunteer stands averaged 31.8 per sent

! r
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germliiatloii and 40.8 par eant garmlnatloB froa aev aaadlngs.

The averaga parmaabllity of aaed aaaplaa fron Toluntaer atanda

was 3.5 par oant laaa ona month aftar harvaet and 9.0 par aant

leas fiva montha after barreat than the average permaahility

from naw aaadlngs ona to six generations ramoTsd from volun-

tear stands.

Tha 1949 parformanoa of eomnon orlmaon olovar saad and

the progany of different alaeaaa of Dixie erlmson olover seed

given In Appandloas A, 0^ D, and S are atmuBarlaad In Table

III for tha 7- and 21-day germination periods. The average

permeability of the progeny of all elaaaaa of Dixie orlmson

clover ona month and five montha aftar harvest was 30.3 per

cent and 37.6 per oant raapaotlvaly as eomparad with tha

average permeability of 44.0 per cant and 64.1 per ©ant re

spectively of common orlmson clover saad ona and five months

after harveat. Tha mean germination difference batwasn Dixie

and oommon orlmaon clover saad ona month after harveat was

13.7 par cant, whereas five months after harveat tha mean ger

mination diffaranea was 86.6 par eant. Thus in four montha*

time the mean germination of oomBK>B orlmaon clover asad In-

oreased 80.1 per cant and Dixie orlmaon elovar eeed only 7.3

per cent (21-day germination period).

The oommon orlmaon clover seed oonsiatently averages

more permeable saad than Dixie orlmson clover eeed ona month

and five months aftar harvest for 3, 7, 14, and 21-day ger

mination periods. This oumtilatlva average germination paroant
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of th« two ftraine of oxlnson oloxor lo oboim gxaphioaiiy ia
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litkny r&xmarii h&ve reported excellent volunteer etends

from oommon oritaeon clover even under adverse oonditlone. Mean

germination of 54 per oent of eeed froa new eeedlnge of ooanon

orlmeon clover suggeete the poeeibillty that the present re-

seeding varieties aiay have developed as a result of a process

of natural selsotion ovsr a period of yeare. This process

would bs very slow beeause of the high percentage of crose-

pollination that noraially takes place under field oonditlone.

It is a well-known faot that hard eeed become more per

meable With age. The rapidity with which this takes place

would be affected by storage conditions and the degree of

seed Iraperaeabillty. The resulte of germination tests five

months after harvest indicate that impermeability is retained

longer in the eeed of Dixie crimson clover than In the seed

of common orlmeon clover. This has alto been demonstrated

by farmers who have reported that eeedilngs of Dixie crimeon

clover appear four or five times during the season following

seed harvest» whereas It Is unusual for seedlings of oommon

crimson olover to appear more than once.

Samples of the Dixie strain from meohanically harvested

and reclsaned eeed obtained and tested by the State Department

of Agrloulture germinated 80 per eent or better with a rela

tively small psrosnt of hard sesd. From this It is Quite ob

vious that soarlfloatioii in meohanloal harvesting and reclean-
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ing w&s the cause of tills Incxeass Is sss4 ©oat permeability.

RolIos^eXX warned tbat tbe reeeeding habit of Dixie eas

bo maintained only by permitting repeated ToXnnteerlng of this

strain} first, beeause of possible oontamltmitlon through

croBsopoXXlnatlon with other non»reseeding types and, eeeond,

beeause the Dixie strain is heterozygous for reseedlng oharae*

terlstlcs.

The extreme Tarlatlon from 13 to 86 per cent In permea*

blllty of seed from new seedings one to six generations re<*

mowed from woluntear parents and the greater mean permeability

of seed from new seedings oompared with seed from wolunteer

stande both Indioate that oontinued wolunteering is neceesary

to maintain the reeeeding habit of Dixie orimson olower.

Additional Btudiee ehould be made to determine the eom*

parative degree of eeed-'Ooat Impermeability of eommon orimeon

elower as compared with Dixie orimeon slower at periods longer

than fiwe months after harwest.

• . i. . \ i .'

■.'V
■ M_V

t '' '



 

SUMMART

SanpltfB of unli^lltd eoed of eommn erlseon oXorer and

of different el&eeee of Blxle orlmeon oloter were obtained to

eompare permeability of eted. Sixteen samplee of common crim*

eon olover eted bad a mean germination of 44.0 per cent one

month after harveat| compared with fifty-one eamplee of Dixie

crimson that bad a mean germination of 33.0 per cent. Five

ttontbe after barveet tbe mean germination of the eame eamplee

of common erimeon clover eeed wae 64.1 per cent and Dixie crim

son clover cccd was 37.6 per eent. 7hme tbe mean difference

in permeability between ooimeon and Dixie orimBon clover was

13.7 per cent one month after harvest and 26.5 per cent five

months after harvest.

Ilneteen eeed eamplee from volunteer fields of Dixie

erimeon clover were compared with 36 eamplee from newly seeded

fielde one to six generations rratoved from volunteer parents.

The mean dlfferenoe in permeability between eamplee from volun

teer parents and eamplee from fields one to six generations re

moved from volunteer parents was 3.5 per cent one month after

harvest and 9.0 per cent five months after harvest.
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APPEIDII A

OUmiirATIOH OF OOMMOir 0RIM8OH OLOVSR SEfD
OHOIII IK TSKNXSSSE IK X949

Pere«nt Gerniln&tion by Days

3 7 14 21

Lftl). Ko.
HoBths after HarTtst

1 5 1 5 1 5 1 6

269 17 36 23 38 38 39 28 30
385 14 43 38 55 31 60 41 61
286 15 36 30 44 37 47 45 48
287 9 60 18 69 8l 70 34 73
288 15 60 17 65 18 67 18 67
289 13 37 23 52 40 60 53 60
300 17 23 56 55 75 68 83 69
301 24 55 36 67 39 70 44 72
302 14 30 35 40 45 46 50 48
303 9 28 17 32 20 38 24 41
304 17 52 39 66 36 71 36 74
314 24 65 30 70 34 71 34 71
317 5 42 27 71 35 75 42 75
318 39 47 48 68 53 76 58 79
319 21 58 30 6 7 33 70 37 70
330 5 9 74 85 86 89 89 89

ATtrage 15.5 41.8 33.4 58.3 39.4 62.9 44.0 64.1
, ' 11



APPENDIX B
i

QESHINATION OF APPHOTED DIXIE OHIMSON CLOVER SEED CmOfI
FROM APPROVED OR CERTIFIED SEED IN TENNESSEE, 1949

88

Petooat Oaimlnation by Days

14 31

Months after Harrest
Lab. No. 1 5 1 5 1 5 1 5

359 15 29 21 34 36 37 29 40
363 37 43 31 47 38 51 44 53
267 5 11 7 12 11 13 11 13
368 17 33 18 34 29 24 29 36
370 3 20 52 70 79 80 82 81
273 9 32 18 37 38 39 38 40
274 4 18 11 27 16 36 30 39
378 1 30 13 50 31 56 39 56
279 9 21 11 33 15 34 17 35
281 4 34 22 51 34 58 48 59
283 15 34 21 36 33 36 22 38
283 13 15 18 15 19 17 19 18
384 80 55 S3 58 37 59 38 61
290 11 44 14 53 16 53 16 53
393 13 20 30 27 37 34 38 36

394 20 16 43 33 47 56 56 63

295 23 23 39 41 44 50 48 51

397 19 24 24 33 38 38 31 42

399 16 11 23 19 26 35 34 29

305 13 17 15 37 19 39 33 39
307 19 30 19 21 19 22 19 34

308 25 15 38 30 38 31 38 25

309 16 18 17 19 17 31 17 23

310 23 34 34 27 34 28 34 39

323 9 11 11 16 13 19 13 31

323 7 17 8 16 8 19 8 31

Arerage 13.5 33.2 31.6 31.8 36.9 35.9 30.0 37.8
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APPSSDIS 0

GiSUfZSATIOI or 05RTiriI3) DIXIS GRIMSOIT CLOVSR SSEO GROflT
FROM TOLURTESR OROP ZS TEimSSSEE, 1949

3

Perecnt Oeminatlon by Days

14 31

Montha after Barrest
Zi ab • No • 1 5 1 5 1 5 1 5

358 9 37 14 33 18 39 34 41
261 10 15 13 15 16 16 16 17
364 34 25 36 37 39 28 30 39

366 6 13 13 13 13 13 12 13
871 6 19 49 59 70 65 74 66

376 16 39 18 31 19 31 19 33
377 10 48 59 73 77 77 80 77

380 8 11 14 11 15 11 16 12
391 13 19 15 35 17 36 17 38

392 14 13 18 21 30 25 81 29

396 16 19 33 31 38 41 30 47

398 6 11 31 32 38 44 36 48

306 31 6 33 6 37 6 41 8

311 5 12 8 18 10 18 11 18
313 14 9 16 9 19 10 19 10

313 33 25 34 39 37 31 87 33

321 13 31 31 38 35 44 35 48

334 13 14 19 33 19 24 19 35

337 16 9 19 31 19 23 31 26

Mean Oora.
(Per oeat) 13.7 18.6 33.0 37.0 36.6 30.1 28.3 31.(
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D

QSEHIHATIOK Of OmiFI£D 02X1S ORIUSOI GL07ER 8SE0 GROW
fROH EEGI8Ti;aED SEJED II TElWlSBiae, 1949

30

Pereent Gearmlnfttioa by Days

14

Montbe after Bftrreet

21

Lab. lo. 1 5 1 5 1 5 1 5

363 15 47 33 74 46 80 51 81
266 3 18 5 30 8 30 9 30
273 4 31 39 78 78 85 75 86
275 5 31 15 49 33 60 32 63
326 31 23 88 35 35 35 35 36

Avaraga 9.6 39.0 33.0 51.3 36.8 56.0 40.4 57.1
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APPX5DIX S

OEmiHATIOH Oy RS»I8TIRKD DIXIE 0RIM80H CLOVER SEES mOm
FROM ?OUHDATIO» SEED IH TEKKISSEE, 1949

Percent Oermlnatlon by I^ye
P*

14 31

Lab. Ro.
Honthe after BarTeet
1 5 1 5

360 15 18 35 38 43 35 43
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