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Introduction &nd Cbjact o tre ‘orxg

arfulfa, fer nany yeirs the leading hoy cropr of the vest, hes

cnly racently core into prominence in Lichiswne ‘ithin the luct twenty

years it has risen from un clmost unitmovn creop» to one cf thwe leading

(6)

forage crops in the stute,. Farmers ure finding toit with prorar
manz~e:18nt end by using adarted, northern grovwn ceed, alfulfz beconss

a8 very deopandadle source of nltrosenons feed s well s &4 gcod cosh

(1)

CrCl The follovd:y; stitistice show tlie increice in acra.ze and

2, 10, 11
production in liichiian from 1699 to 192 ( s 20, 11

Ye.r A>rou; 8 Qotel Tonncce of Huy
1699 1,000 1,000
1209 7,000 14,000
1919 74,000 126,000
1920 05,000 21¢,000
1921 145,000 Tul,CCC
1922 =%:6,000 n78,000
1223 338,000 71C,CCO
10:4 350,000 618,000
19755 329,000 £C4,000
1926 479,000 1,070
1927 813,000 1,103,000

It hos been sstimmted that 1xn miintoinins cur vresent acreare
1e) &L o

and allovin; for an increused acreage, between 20C,000 .nd 30C,000 acres

(3’ 5) (AN

are seaded to alfalfu each reur. his requires from t.o to



three miliiion pounds, or =bcut 350,000 bushels of oif-1f. ceed per year,
with a valus apr roaching a million dollars.

Yhis hizsh consunption of valiuawble seed nne stimulated con-
sidercvle interest 12 seed production among idciicun farmwers, and during
the last faw years tharas s beon a constintly increacsing procuction of
homs grovin alfulra seed. Tha ceed crep in l'ichizun has been rutuer
uncertain. rFrosts und full ruins orften cuten the late seed crop and «s
a result, tners wre nuny flelds witn a hi h percentase cf innweture or
frosted sead. Thus yusstions ure often as<ed Dy furniers &s to how
imnature, ana how iwte in the fall, a crop ruwy ve hirvested, and still
be of vilue ror seed.

This problen was ccnducted ror tus purpcse of cecuring in-
formation concerning the intluence cf sti;e of maturity, color of pod,
and freezing in tue fleld, ujpon the quuality of the seed produced, vwith
& view of helping unswer tnese Important yuestions. any intormaticn
which can be ootained v.ith requrd to tie factors intluencing tihe
quality of the alfulfa seed produced under !dchigan cenditions, vill

be of great benefit to the furmers of the state.

leview of Literature
as far as the writer hios been able to determine, 1m0 cother
wor£ has baen done regcarding ths influence of maturity upon the
quality of alfalfn seed. J0M9 wor. k.S been aone in tecting ihe
geraination of heavy and 1li:ht seeds, and ceeus of different shades
of color, obut tiiese seads were all taken fron counercial lots ruther

than from pods ut differeat stupes of maturity, and have little
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bearinz on the writer's vior:e.
.. (4) .

In 1201, iiller and Purnel conducted = number of expesrinents
in which plants of alfalfa <nd other lecwnec verae grovn from lurce and
sm2ll seeds. Tholr recsults showed that plemts ~wrovwn from larce seeds
made greater top and root develcpment thin plents grovn from s'wll secds,.
Their data viere too mecser to be considered ccuclusive, lowever.

. (7) ; . ,

lloberts and fresman concuctad eryreriments in whizh cormercial
ramnlas of alfalfa seed were se_cratod into two classes: seads which
were brisht and o arently viuble; and senadcz vhich were brown, blickened,
or gresn and irrwture and apparently not viabie. In the aprarently viable
lot the ~er:ination averu.ed 65,5 in twenty-oune tests. Fourtesn percent
ramained hord at tie close of the experlment., In the sseds apjurently
not viablae, 47,5 gerninated whilae 585 rewined hord <t tne close of the
exparimant,

(6)

otewart conducted csome reraination testec in which sotmples
of comwercial alfalfa seed were sejarated iInto seven color frauctious,.
Tests mude in July,153Z2, shovied the following germination percenta-es;
True color (bri_ht yelliow with a tint of olive—reen) - 68.6; li; ht
gresn — 65¢8; 1isht brown - 89.1; darx brown - £3.4; duark cresen — 5047;
shriveled green - I8e44; and chrivelsd brown - I1.C.

True and iis co-wor:ers(g) cume to the follcowine conclusion in
gerainatiny different Juzlities of alfalfa semed: Our experiiients show
that & germinator test will show little differsnce in tie number of
sprouts between normal alfalfa seed and that vhich is styled abnormal -

the browm or creen seed". "Iia s routs from nwny of there ro-called



abnormal ceads viere wawii." '"ihe presenca of either Lrovm or green seeds
lossens the value of a secd from a comiercial stondiointe.' "Cur teste
g0 to show that the frosted ¢rz2in is low In sermirnuticon, aund that it is
an inportant rantter to mature seeds without injur:r by frost.!

In all of tise wor<z reviswed abcove, ths e erinents were con-
ducted vith cormerci:l ceed. Ilance, tha recults cre nct strictly
conpurabvle to those obtuined by the writer, since most of the snuli seeds
and many of ths tshriveled seeds wre re-.oved from cormercial secd in the
process of cleaning, vinereus in the stmplec used by tne vwritsr, =11 of

the sm.ll und shriveled seeds wers included in the tests,

Statament of the Problem
The "gtudy of the Influance of Ltuce of luturity at Time of
Haurvest upon tne wality of Alfalfa seed" resolved itself into two
phisess
The first paase included the collecting of 1000 alfzlfa pods
at each ten stiges of maturity. These stoces are as follows:
4 — Pods Very ILimature,
B -~ Pods Beginning to ill,
C - Pods Bsconmin: Plwayp,
D - Zods rlump (Grean),

2 - Pods Li;ht Browr (Laturae),

£ - Pods lledium Brown (Luature),

(]
1

Pods xr< 3rown (.aturs),

Poas Dimature-srozen,

b

o
(%
!

Pods Flunp Green-rrozen, and

C
1

Pods lature-rrozen,



D

Various duta vers out.ined for eaci: of tie &bove sctaiecs uiter the pocs
hud becaie drye. 3y far the lurgest porcentice of tig vword vwas cone
on this phuse.

Lo secoud phase iucluded tie plciilu of the nwture peds frem
a nwaber of plunts avery tizird auy tharow hout tie ripenin,; period in
order to determine vietier tnere wus any varistion in wverwis veicht
during this period. The tctal weijht and averige vweigit of seed vers

alco obtuined from each group thus securede.

Definitions
Sumple - A group cf 100 pods, or the seed from 100 pous of a given
sture of muturity.
Class - Ten sanples taxen to.etnsr, 2ll samples bein: oi' tiie sa:e sto:e
of naturity.
3rown oesd - Luri or discolorsed reed, regurdlecs of cize or vei nt.
Smull Sead - 3riht saed (Jrown seed renoved) cuapable of passing through
& slotted wire screen, huving 20 wires per inch.
Plunp Beed - Bri-nt sead (Brown seed removed) not capable of passing
throuc-h a slotted wire screen, &0 wires per incli.

Potential Viability - The sun totul of hard and gertiins ted cseeads.



Listhod of Procedurs - Pimsa I

Woric on the project vwas besun in the full of 197, the first
part of tne vorik, that of coilacting matericl, bein, done frc:a the middls
of Octcbar until early in liovember, at vhicl time a earies of heavy
freezes occurrsd.

The _reat vullt of the muteriul vii.s collented fro the alifalfy
plants grovins in tne young orchurd bordered on the northatct by Grand
River Avenue and o0xa the scuth by the Coilie e Crcliurda

vince 1t wos declired to find tne relution thut exicts betvesn
tne stae of maturity of tie rod and the concition or quolity cf the cssed,
& lar:;e nunuer of pods ware co.sectsd durin; tiie poriod mentioned abeves
{hnese pods ware coliected at rumdon, without re_twru to tiie cile or the
staze of maturity. after bein: plc.ied, the pods were immecinztely sortea
into seven classes, depanding urxcn ths stuge of davelopnient of the pode
This sorting vas done liriediately in ordser to elimiinste errcr due to the

drying of the pods.

Classificaticn of Pods

The seven classes or stages of rxturity are as follows:
A - Pods Very Immature - flat and apparently eapty; 3 - Poas DBsginning to
1l - sides beyiuning to bulce slichtly; C - Pods 3econing Plunp - fairly
wall filled; D - Pous Plump (Green) - filled tigntly, and fot aund round
in cross sestion; E - Pods Light Brovin - dry and very li-ht in color when
plckced; F - Pods lisdium 3rowa - inter:zsdiuats in color betwean Li_ht and

Darx 3rown; G - Pods Lurg Brown - vary duaric or bluck in color. <The
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above classes wsre, of coursa, seizcted urultraril;r, cince the poas
grade continuousiy rrom one clavs to the othere.

Pods were colliected until tiera wvers at least 1CCU pous of
@ach class on huande. The podas of sach ciass were tien poured out into
a pile, and tle pile miirad to secure uniforiitye Zach clacs wus then
aivided into ten sumplas contiining 100 pods eache In this way the data
was repiicated nins times in an effort to raduce errir. luach s.mple was
put into an enveloye and the envelope carsfully lubeled with the nune
and letter of tne class and the nuwiber of the suagle. Luch of th.e saeven
classes received siailir trsatrient,.

aftar th.e heuvy freezes cccurred, another group of pous was
collected, and this time sorted into thres classaes &8s {0liovs: &A -
I mature-frozen Pods; B3 - Pluwap (Green) - srozen Pous; and CC - Brown-
Frozen Pods. IZach of tiiase clusses was divided into ten suaples of 100
pods each as in ths cuse of the wifrozan podce Lhus by the lutter part
of Novemcer, the writer hud collectad ten classes of pods, run;ing from
very imature to &dri drowm, mature pods. Clach of these clatses countoined
ten dvplicute samples of 100 pods ewch, or 10U0 pods in ali. he entirse
lot vwas etorsd away to dry.

At the tine the frouemn pods were collected, the rwjoritr of
the plants ware wilted as a rssult of free:img. <The g regen poas of thesse
plants were also somewhat wilted and dried so tiwt tiere vas so:na

difficulty in sorting tnae pods into their pro;er clusses.

Threshing and sepmrating

aftar veins allowad to cure thorougchly, the rods were tlhrasltied
(5 o v 9 -~
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by rubbing betwea: leather covered blocizc. The sasd Wit screened out

by means of a 2.007 . round screen. LYhne materiul remuining on the
BCTe9N WuS ourerully exuwiiued, wua wny gesds still remcining ian the pous
were ramoved by hand rubbinge. The seed und fine ruiteriiél wers wizin
screaned out and the cocurse muterial discarded. Rhe seed wnd choff

were then run over a 1,016 rm. screen, thus renwoving: duct 4nd cther fine

materiul. Young, developins; ovules which vers able to j¥iss throuch this

(.

screen vwers considered too s:nill to be of vulue, &nd were ulscarded with
the other fine muterial,

After screeninz, muny snwll pleces of pod &nd chaff still re-
mained wita thoe sesc. This vas luriely renoved by plecing the seed with
the forsisn material on a cunvis covered bowrd deci med for tlhie purpoeas
This bourd, wnen inclined, zilovwed tha seeds to roll off Into & pan but
ratuined most of tane foreiyn muterial, the L.tter adhering to the rcugh
canvas. any seeds adhering to the canvas were raroved by hand. Lue
foreisn material was discarded. after rerectin: this process several
times, the sesds were found to be fairly clean. any roreirm reterial
still reneining in the seed vwas subsejuently removed by hond picking,
Zach sample was, of course, threshed and cleaned separately, ond wus

kept carafully laveled at all times.

Classifying the Seed

The sead from each swriple was divided into three groups, nomely,
plumy, brown, and suzll seeds. 4All darik and discolored sesd, regurdless
of size, was ramoved by hand from the sample. These daric and discolored
seeds, which compgrise the brovm group, were tiaen piaced in an envelope

end labelad "3Brown Jeed",
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after renmovin; tie brevn seed, each sonple wie man over a
clotted wirs screen having twenty viras per inch. 4Lnr seed 1Lesing
through this scresn vias pluced in an envelojs, properiy lubeled wnd
desiymated as "oell Seed™. The ssed remiining; on the screen in each

case was designated as "Plunp Jeed". Uiie seads in ezch: of the tires
hundred groups thus obtained were counted and wei hed to the fcurth

decimal »nlzcs on an anairytical cnain balunce.

germination

4 definite nwavber of ceeds from euach group were tested for
germination, readings being taken in five and one-hzlf duys. Tiese
readings guve tie numbser of seeds germinited, nwiver of dead seeds,

and number of hard seeds.

Calzulution of Duta

Fron the basic duta for each sumple obtiined above, namely,
Dry ‘el ht of Pods; Ilwaber of Pluip, Brown, and Swll Jeeds; eicht of
Plunp, Brown, and dmall Jeads; Nuilar of Useds tested ror germinction;
and Nuwaber of Cerminated Sesds, liard oeeds, ind Jead ueeus in eucnh of
the rlump, brown, and small groups, the follovin: additional acta werse
calculated: Total Number of Jeeds; Wotul Waignt of deeds; Avarcge
Jumber of oSeeds psr Pocj avarise Number of Xlump Jeeds per od; Isrcent
Total Potential Viubility; Zercent Qotal ViauLility of Plump Ueeds;
Comparative W/eijht of Plway veeds; averupe Jei_ht of riway ueeuc, of
Brown weeds, of Juall Jeads, und of ALl Jeeus coubinad; Parcent of

Total Weigsht and Percent of Totul Iumber for tus plump, brown, and



1)

small sead groups; uid Percent Germinution, Percent liura, IPercent eua,
Calculuted Totael Garmingtion, Sulculated Total Hurd, and Juleulated
Teotel 2aud weeds for each of tlie thirae {roupse.

The dats from edch of tie ten sumnles corpriscine ewch cluss

were combined, snda tiie tctuls or avera—es uced for tis clics as & whole.
This coauined data was compilsd Into a liaster Chart. Jhic Iluster Chort

is found in Tubles 1 to 5,

Dotermination of Prcbudlis Mrror

In order to dstermineg vhetsisar or not there vare si/onificint
differences betwasan Tlaszer U, £, and G, the probu.ble grror nue worked
out for the Total Welznt of Used, Totil Ifwaber of USeeds ner DPod, Parcent
Teotul Potential Viwdiilitr, und rFluny weeds per l'od. “he data fron tha
ten duzllcute sanles in euch of theca clulses werg usad &S & x.slg for
thece deterninutionse These data &re found in bles 11, 18 and 13,

The formulae used for determining the probubla error cf the nean wnd thas

rrobibls error of tina diffarence are 2s tollcrce:

rroouble error of tha mean (Ve H.. ) = 6745 3 L. Le

I v
\ / at

©y
Probuavls errcr of ti:e Jifrers:ce (i’.li‘.dif ) =Vé':‘ T4 P.L, 22
° m* mn

The rezults are found in Tuwblss 67 and 68.
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I'athod of Yrocedrs — Pouce Il

The m=terial for this phuse of the veorg wus obteined froa three
plants of Hardigan, ore plant or iubeau, wnd oue plant of Crirm alf-lfa
located in the Curiocity Piats in the areu diractly scuth cof tle »lm
Crops Burne. 3Beginning Octcber 15, wll dry pods were ;iciied from thess
plents avery third day at 9:30 Ae e The pods from each variety and
for each day's pick were kxent ssjurute. Iince fraezinc wezther on
November 5th and €th caused the tors of the plonts to wilt and dls, all
pods remainin; on the plints were picked on Iioveriber Gthe

Tna pods were allowed to cura theroughly and ware then threshed
and cleined in the swie munner —s the pods in DPhtss I.

dach lot of se9d wws ssmruwted into two groups, brijht and
brown, all darx or discolored seed being incluced in tis latter groupe.
The seads in each group vers counted and weijhed, and frow this data
the averaje weight of seads fnr sach variet: and for each day's tctel
plcx were determinade. The totul weizht of geed znd the percentace of
brisht seed for euch duy's picik were Llco determineds The date for
Phase Il will be found in Tables €9 and 7C.

The high wnd 17 daily tenperatnres for Cctober ana ilovesbar
were obt.inad froa the local United Gtatss \leuther 3ureau. '‘hese wers
plotted to see whetier or not there was any roliation betwesn tenpersturs
and averu:s waicht of saed and bet esn ta eratirs anc percentéce of

plunp seed.
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1l

Explanation of Data - Phase I

Zach of the ten ciurces consistad of 10LC podi, and tie data

3 e
(.\.'.(

o, or ¢ tne sead from

for eanih cluss was bised on this mudber ~f
the numaber of podse 4Lll wel:-hits are given in rinc,

The weicht of dry podis roned fron wriprevinately 11 sruus
ia the very lrmazture nods to ovar Il groms in pluny croen ard dir:
bromm clasces. Tae increase in weleht ic ro-id vw> to !

R

surpasses Clusces T oand £ und nearly eyunls Clusz G.o Cluscses C and
E are clesely parnllel wiile Class £ lisy betveen (Ulusses T and G
as well &s betwaen Clucsas € wnd L. Uhe weight of ths Iuric 3rown pods
1s ay rovimutaly 129,5 that of the Li~ht 3rowm y~ds. It will be noted
in Truph 1 that the inerease in welii ht of thie pods aftar seed formation
berins 1s practisully all dus to the Increase in the wel~iit of the
seed, ruther than 2ny increase in the weight of the pod itself. Tudble 1.
The totul number of seads in 1000 pods rices ro»idly betveen
Classec a and B, but after Class B there is but 1little increase, being
aprroximately 600 seeds betveon Clmcses 3 and C. This seenc to indlcate
toat =211 the sesds are formed in the pod at abcut the sune tire, and
that this formation of seed ta'es rlace early In the life of the podse.
The tc*tal number of seeds in Class G exceads the totul nunaber in Class
E by 703 or 12.6,5%s Tuble l. CGraph 2.
The Increase in the totol wei-ht of ceed followe ruch the sams

lines as the incrstrs In the tctal wel nt of pods, vith the hizh peints

i

Al

lying In Class L wnd G, und Classes C and ¥ ciusely comirable.
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. . A -r ) .
Class G surpascas Jluascas I and & by 4up anc 28, recpectively. Thus
Cluss G hes a total yield wpyproxirmaiely 1. tines tht of Clacs Le Table
1. Gria‘)h 4,

Awp £eads por pod ic extrenely low

o2 dverwge maaver of v
in the first tuo stia_es of developuent, but in Cluss C wiiers tihe pocCs
are becouiy; plwip, the nuber jun,s to Q.7 seeds par pod. Uile nwiter
1e also fouud in Class Z. Thus 1t muy reuaily be supiossd tint develop-
ment of tas sasad nignt cease ut Clucs O, the reculting pods bein ligcht
brown in color wnd thus fuliing into Cluss I Pods; reuciing; tis
developient found in Class U would ba duri broun in color when matured
and would thuz full into Class Ge The totul potentiul viluility ceems
to be closely corrsliited with the avorsse nuwaver of plunap sseds per
pcd, since both follow much the sime curve. iils is furtier borne out
by the fact that the poteuntial viuLbility of the jlwip seeds is nezrly
perfect in every cuss. Tas potentisl viubility ol tue plunp froten
is slizntly highar tiwn thut 0f the unfrozen plwnp se=d, ;robably cue
to tha discoloration (und subse juent elimination) of the weuik seed brr
freeszins. Tuble 1. Grasa G.

Tha Congterative Teisnt of Plw.y seed iu bused on tihs weli_it
of tha giwaz s9eu of euci ciust s comgmred to the wei Lt of the plwng
sead in Class G, tie lottar baing tuien as 1CC,0. It will be nct=a

thaat tas nwibers are very su.ll in Clacsec L and 3, but jump to neurly
. o
cend 1ap

{

7 - - - o
50, in Ciass C. <Cluss D surpassaes Classses I tnd & by 20
respectively, whila Class G curjasses Clusses 2 and F by 447 and 315

respectively. Table 1. Graph 10.



Tha averace weisnts of nlump seed runce fron 4bout 0016 grims
tc 0020 eroms, Tha 1lovwar 1imit of tha plump seed ceems to be tbout

22016 grans. In tie first three clusses there ic little caviution fronm

a

thals weicnt, but besinnine with Class U, there 1z a2 erngiont ricze to
Class & which is tis hichiest in avaraie wel 'hte This seens to iadiczute
that t1he seeds 1a Clucs O nwve not yet bacowms ~omprlistely rilled, in s dte
of their plum) cniaructer. It alco chows tiat the oracter wel ht of Cluss

-

is due to _recter nunbar of saads ruther than to

1 A
1

L over Classes I und i
gradter uverase weisht of seeds. Tabls 2. GCraph 1l.

The avera_s waeignt of saull seed roires from about (0C05 crans
nesariy up to the lowar limits of the plup seeds It will be ncted tia
tha rotential viability is falrly low in the snmall cveed until tie seeds
reach an averuges waisht of about 0008 to 0009 grinse At this time the
potential vianility is about 70ﬁ. It is only when the averi;e weigcht of
the small seed rises to 0010 or above, thut uny a)precicble incrsase in
potential viability miy be expected. There ure four sach classes of
srmll ssed with averace weigiat of +00.0 or overe. Une potentinl viability
of these clusces is as follows: Class D - €010, 83,; Class F - .OCll,
84%; Class G - 40013, 90,%; and Clacss CC - 40011, 68,)¢ Tius there seeus
to b8 w varv close connection betwesn the svaruie weisht of seed &nad
their avility to germinuts. Jeeds that have reached oune-halrl their
full davelopaent saam to ba cliuble of gjerainatinge in abert four out
of filve cuses. Uables & aad 6. Oraghs 11 and 17.

Tae viability of brown essd is extremely low. Uie rotentiul

viability of brown seed never rises above 2,; except in the frozen seeds,



ang tnen not above 45.. In 8varys cusa, ths gernination of tiie brown

.

frozen seed is ni,her thun tha brow cesd of ctlaor clisses. hils
indicates tiwt wnlle sead n.y be discolored .nd dur:ened¢ by freezing,
the seaeds zare nct necassurily zilied. Luble L. Traph 1€.

It vwiil be noted in uble 3 thit the pluip seeds ot Tirst
conprise only a siell psrceuntige of the totul wel:nt uhile thie cili

seeds conmprise a4 lurge percentase orf the tetal welght. This situction
is gradually reversed, howsever, until in Ciuss G there is ounly =li_htly
over ona porcent of s:uil seeds. Whis shows & gruduul filling and
devaelopnent of the sesds throuchout the groving; perlod. 2The brown seesds
conprise froma 28 to 37,5 of the totul mwiber and from L1 to 27, of tie
total weight of seed in tie three mature clusses. 3arore that period
only 7 to 16,5 of the totcl number and 7 to 14,0 of the totil weicht of
seeds are brown. There is soae incicition that mieny se<ds were injured
or arrested in their develo:riant juct terfore tiey becursw muture. 7The
brown seed in Clucs 3 comprise 21,5 of tie totel weisht, vwhile in Class
E the brown seed comprise 26.7,5 of the totw.l weisht. Althouch the
psrcentige of brown seed in Class 3 ie hicher thoia in Cliass G, tne totul
woipght of sead 1s lecs. Thus the totul amount of valuable seed in Cluss
Z is cut down still nmore. Tie last colunn in Tabie 1 shows that the
amount of plwap seed in Class I is only 55.9,5 thut of Cluss Ge Grophs
12, 13 and 14,

Througihout the tubles, the three clusses, E. &, and G,
should be conpared, as these clacses were all mature, dry pods when

.

rlcxked, and any differances notad crae those correlated witli the color
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of the pod, whether 1li;ht, :Aadiwa, or dorx< brovm. It vill wlico be noted
thit Class U, consisting of Plunap Green Pods, oftan suriusses Clusses
¥ and 7, soaetimes even ricin pera«llel to or wbove Ciuss G. Thna vwriter
belisves that tie recson for this is thut oniy & suall percantage of
the pods ever reach a condition comjaradle to Cluss 0, but tist niny of
the pods becone brovm and drr, or mature, liredictely follovin the
Class C stage. <This thweory is borne out by tae fuct t:it Ciascses C and
B are compurable in nuny instences.

The datu in Cubles 67 and 68 5120w tiut tue difrearences between

Y ry

Classes & and G &re simniricantes In tha Totil Weaight of Jeed, tie
difference vetuesn tie cliistes, aivided by tie probubis error of the
differeance, :ives a result of 2l.4 while the nuwnber re uired to chow
slgnificance is only J.5. Tha rasults for Qotul Iumber or seeds per
Pod, Percent Totul Potentiul Viavility, wnia Itwaber of Plump Jeeds per
Pod, between C.acses I unu 5, wure 5.55, 1i.3, 4nd 17.5 revypectively.
With these results, tnerae is sufficiant reason for believing thit tne

T

differences betvaen Classes I and G 4re not merely dus to ciznce.

Explination of Duta - Phase II

Gransh 18 sheows the averc.s wei.lit orf the sendes for ecch
verigtv.e It will Ha notad tiwt tie aversis weli lts or urai_on wnc
Labeuu seed run fulrly ciose together while the Griiia ssed rluctuates.
This fluctuution ir prcbublr dus to the smell wount of sead used.
Tubles 60 ana 7C.

Gra,i 1Y chovs t12 avera_e wal_ it or 2ll bri ot seeus for
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each day's picice It wilil Lo noted thit tlere "o o cfustnt Crop fron
Cetcoar 18 to Getotar 2o, witar hich tia overi e el ih Loain ricass,
Sraph 22 ghows thwt tinrs vas o fall ia tojercture frci Cetouar &

to Cctober 20 and timn & rise from Cctober X0 to loveer 1. It is
possible that t.e influence of tie tem erwture on this develcping seed
did nct becoue wpyarent until wbout 10 dure alter such to i erature
chungce occurred. Jablas Y i 70,

a cogarison of Gra—ins WU wnd <2 seel.s to snow t raiation
between ter_erwturn und wiount of seed ripeuad vitnin o given period.

A comparison of Gruyils ol and 22 «lco seexs to chiow £0.6 connection
betvwean the percentuia of pluwip seeu and tha ta erwture.

In working with the alfulfa pods wnd seods in this expariczent,
the writer vas led to brlieve tixt, to 4 cortain extent ot leucst, the
production of larc 3roun pods by an alfalifa plaut iIs @ heredcitory
factor. Uhis is indiecated by the fuct tilt certiin plunte tend to
hive almost «ll of their pods dur: Hrowe or binwcic, viile other plints
h.ve no darx brova 5ods. If this factor is heredituryy, it shoild he
possivle, by proper saleztion and breedin;, to rroduce plints, or
striiins of plents, viose poas woudd wil be durs brown or blaock in color,.
4 pure strain of sucn plunts sinould be coxble of Lrocunri:ing seeas of
hicher avarage wal bt axnd in uuch [recter quuntity thun ordinury stroins

”~

of alfalia, cince tie wor« curriesd on in tuis experineunt showed t:iwt pods
selacted on tre basis of cclor wions, were heuvier, mores proliific in
sead production, produced heuvier sends, and contiined a lover percent.’e

of brown caeds thun did the lighter colored podse. lence, the rore

.
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nearly the majority of thie rods ia the field c«yppro.ch the dri brova

stuse, thn g

the teed produced.

Swrary

rewter Will ke tie quuantity wid the nivher U

o

Gaelity of

l. Clusses i, £, wnd &, tiough appurently differing only in color of

of pod, vary zreatly in muny res_ ectse

)

a. Totul wieicoht of seed in Cliasses =, , aud G, vwus 7, 9,

wnd 1l grars resivectivelye.

b. Total nwaber of sseds in Classes I, &, and

($]

701, and 62£1 resectively.

Ce. 118 averi_ s numner of pliwa) seed per pod in Cleises I,

"

AR )

de. Yotul poteaticl viawbillty in Clusses 2, 2,
64.7, 69.5, and 76.4 I‘es; ctivelyo

8. Commrutive welgit of pluap ssed 1u Ulursec

Sy Lnd Gy vias 267, Se, &nNQ 440 respoctively.

ana

v
~-y

Was 505.9, 69,0, wnd 100 percent respectively.

f. Tha averigpe wel lit of plunp seed in (Cllscees

was «UCLlE, «0019, and +CO20 recspsctival;.

T
T

-9

Uy

oW

ok ]

£
o
[
-

£o T8 plwup seads or Ulasses U, &y wlu G, wars Lbout eyl

in potential vialiiity.

2+ Tne seecs are formed ecrly in the deve.ioirient of the pode

are probubly roried at nearly tie sie time.

3. The pods may turn dbrowvin wand becoms rxture at wny tine

c £
—d

ter

All seeas

the

Class C (3acoming Flunp) ste.e is ranached. This is shown by the

-

cloce conpurison betwacn Jlussas C wnd L.



4, Only the most hardy of the unrije seed will survive freezinz without
discoloration. Tnie is showa by the fuct tnit every plwip brifht
sead plcizad ufier freezin: wis cipublle of pemingting.

b. Seeds huvin: wx Lvera.e veight of LCLOS grirme mr be expectad tc hive

& potentinl viability of woout 70, From 0006 %0 4OULE the potential

pae

viabiiity will rics until &t the loatter wel st it w11l rnce froo

95 t0 100 ercent. Jeads wuder 0UUB grans are very low in potentizl

g
vianiiitye
6s The poteatiul viuuliicy orf the plunp ceed ranges from 96 to 100 ilercent.
7. Tua germlastion of browi seeds 1s very low, runing: from & to 20 percent
in unfrozen seoad aad from 30 to 45 lercent in the frozen sseeds.
8. There is a significunt differsnca betwesen Clacses E wna G in the Tctul
welght of Ueed, in the Tutil Nurber of Jeeds per Poa, in the Percent
of Totul Viavility, ~nd in the Iluaver of Plump Seeds per Pod.
9. There is scie indicution tiat tiie uverz.e wel ‘ht of seads is loveraed
by decreased tem_ eratures, the chunge becoming tprarent in about

tan darse

10. Ths rute cf rizening ssaed ceemis to be lowered Ly decracead temerctures,

Conciusions
fron tals wors on Alfllfe LUeed Iataritsr, the {fclloving con-
clusions niy ba drivn:-

1. dny azeacy or fuctor iacreusing tha parcentioa of Loril Lrown

e

pods in a4 field will increice tihe yleld, tctal nunher cif' seetc,

>

total viavility, wnd avertsa velint or sned.

2. Seeds tuat hive rasched a weliht cof JCU02 to OCLO grue, or



7.

8.

farmers

——) —

sbout ome-=hil” the we? 'kt of mature sen~ds, nuy be e, acted to
h.va & potenticl viubility of 65 to €5 percent,

Brovn seeds muwy be coneldsred wortnless except in the cure of
saad hurvested after freezing., One-third to tvo-thirde cf the
frozen brovm seeds miy be axechted t2 be viibie, nd colT ke
»cad by the farrer in planting his own flelds If otler cesd wvis
not «voiluble.

Pods Ly tura brown, or baccema rire, &4t ny tine LIhar tha
Ciacs O, or 3aconi:n Tlway sture $o reccied,

~

Fro: 5 to 100 percent of plump briht geqd nuvin: n avers e

wei, it of +0L16 or over, miy ba er;~22ted to Le vilule,

vead wey ne h.rvected vie:n « lir_e jercantisa of the JoGas ix-ve

reacied tie 3sconiu Ilwn) stuge, 1f tiare is possiblility of
Injurr by frost or othor ageaciess U0l narvested 2t this stice
wiitl huve & fulrly hi;h viability,

Trera 1s &« sirnificant differencs bst.eea Classes ¥ and G in the
Totul weisht of Jeed, WTotll Iwatsr of Jeeds :wr Yod, Isrcent
Totul Potential Viaviiity, und Lurnler of Plump Leed: per :0G.
There is som9 indicution thnt toe averwos wel:nt of reeds and

the rate of ripenins of s£9ads ure lowersu by uscra.ced ter eraturec,

Drizture sead =iy be hurvested wiith the exmnectation of huvin: a

iy

high percentuire of vizhle seed, If tue mijority of the jods have rsached cor

passed the 3econing Tlump stegee Harvesting it tiiis time will often cllow

to escapa injury to tieir crop by frost. I thresid:g: seed in

(&3

imnature stucas, it vould be advisuble to use a screan sacll enough to



o

retiin seeds tiut have rauched at lecct holf thelr il cdevelopmente
The sl awirmint of vor< aons on Pruse II seems to indicute

that soms valuublse vorz misht be done in etudrin,. the relation of

o

t7 o1 alfilra sead.

e«

tsararature to m.tur
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Table 67

PROBABLE ERROR

Total Weight of Seed

Class Mean P.Eom P.E.E2 Standard Deviation
B .7687 &+ .0135 . 00018225 . 0498
r .9065 ¢+ .0108 .00011664 . 0509
G 1.1708 ¢+ .0116 .0001345b6 . 0545
Difference Between Classes
Classes Difference _P.B.aif. zég;dif?, DiffL/P.Eiglz;
E and F .1178 + .0172 .00028889 6.8
F and G .2643 + .0158 .00025120 16.7
E end G .2821 + .0178 .00031681 2l.4
Total Number Seeds Per Pod
Class  Mean P.B., _ P.B..®  Standard Deviation
B 6.6 + .062 .003844 .293
¥ 5.7 + .143  .020449 673
(4 6.2 + .110 .012100 .519
Difference EBetween Classes
Classes Difference P.B.4q4f r.x.g1:2 Diff./P.B.dif,
E and F .2 + .15-6— .024;;; 1.56 T
¥ and G .5 + .180 .032549 2.70
L and @ .7 * .126 . 015944 5.55



<111~

Table 68

PROBABLE ERROR

Percent Total Potential Viability

Class  Mean P.E.m P‘Eﬂﬁf— Standard Deviation
B 64.7 s .701 .491401 3.284
P 69.5 & .782  .611524 3.667
¢ 76.4 » .416 .173056 1.951

Vifference Between (Classes

Classes Difference P.B.4if. P.E.gigz Diff./P.B.air.

B and F 4.8 + 1.060 1.102925 4.5
P and ¢ 6.9 + .885 .784580 7.8
Eand ¢ 11.7 * .815 .664457 14.3

Number Plump Seeds Per Pod

Class idean P.E.p P.E,Q? Standard Deviation
| 2.7 &+ .047 .002209 .221
r 3.2 & .094 . 008836 .440
¢ 4.3 + .079 . 006241 372

Difference between Classes

2
Classes Difference P.E.aif. P.RB.aif. Diff./P.E.aif.
E and ¥ .5 + .106 .011045 4.7
P and ¢ 1.1 + .l22 .015077 9.0

K and G 1.6 . 092 . 008450 17.3

i+
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AIR-DRY PODS

Class A (Very Immature Pods)

Class B (Pods Beginning to Fill)

Plate I
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AIR-DRY PODS

Class C (Pods Becoming Plump)

]

Class D (Plump Green Pods)

"w® ,
Q.‘

Plate II
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AIR-DRY PODS

Class B (Pods Light brown-Lature)

Class ¥ (Pods Medium Brown-iature)

viata .-



Class

AR
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ATR-DRY PODS

¢ (Pods Dark Brown-lilature)

e o,
® 4L
Qz'

Plate 1V
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ATR-DRY PODS

Claes BB (Pods Plump <reen-frozen)

Class CC (Pods Mature-¥rosen)

2
® o3

0q ‘H,

G0 *&“

Plate V
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Small Seeds Plump Seeds brown Seeds

Class B (Pods beginning to ¥Fill)

Small Seeds Plump Seeds brown Seeds

Plate VI
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SEED FROM 100 PO:

Class C (Pods becoming Plump)

r{J

Bmall Seeds Plump Seeds brown Seeds

SWETT"SEEds  Plump Seeds brown Seeds

Plate VII
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SEED FROM 100 PODS

Class E (Pods Light Brown-iiature)

Small Seeds Plump Seeds Brown Seeds

Small Seeds Plump Seeds brown Seeds

Plate VIII
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) FROM 100 PODS

Class G (Pods Dark brown-lature)

Small Seeds

Small Seeds Plump Seeds brown Seeds

Plate IX
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SEED FROM 100 P

Class BB (Pods Plump Green-¥rozen)

"STETT Seeds Plump Seeds Brown Seeds

SHEIl Seeds Plump Seeds ni‘rowniuieietis

Plate X
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