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Introduction and Object o

‘Alfelfa, for many years the leadi

only recently come into brominence in Lichigan.

years it hes risen from an almost unknown croy to one of the le

(6)
forage cr0ps in the stste.

'r‘ r‘q

-

Farmers a

‘1 V

l tfie ‘..'0 r2:

i. h;
V

y croy of the test, he

Within the lust twenty

ad 111g

til:findinr t with prorer

management and by using adapted, northern grown seei, alfalfa beCOnes

a very dependable source of nitroyenons feed as well so a good cash

om

 

rep The following statistics show the increase in acredge an

Production in Lichigen from 1099 to 1927:(3’ 10’ ll)

1% Agree-e Total Donne‘s 9_i_‘ 5:11

1899 1,000 1,000

1909 7,000 14,000

1919 74,000 140,000

1920 95,000 218,000

1921 145,000 3;2,000

1922 246,000 a70,000

19:3 338,000 710,000

93 350,000 63$,OC

1935 399,000 804,000

1926 479,000 1,070,000

1927 513,000 1,105,000

It has been estimated that in mcintaining our present acreage

and alloying for an increased acreage, between 200,000 ind 50C,000 acres

(3. 5)
are seeded to alfalfa each year. This reduires from two to



three million pounds, or about 50,000 bushels of slizlf; seed per year,

with a value aggroaching a million dollnrs.

This high consumption of valuable seed has stimulated con—

siderable interest in seed production among Kichiyan farmers, and during

the last few years there has been a constantly increasing production of

home grown alfalfa seed. The seed crop in richigsn has been rather

uncertain. frosts and fall ruins often catch the late seed croy and as

a result, tnere are many fields with a high percentage of immature or

frosted seed. Thus questions are often asned by farmers as to how

immature, and how late in the fall, a croP may be harvested, and still

be of value for seed.

This problem was conducted for LNG purpose of securing in-

formation concerning the influence of stage of maturity, color of pod,

and freezing in the field, upon the cuality of the seed produced, with

a view of helping answer these important questions. Any information

which can be Obtained with reward to the factors influencing the

duality of the alfalfa seed produced under Hichigan conditions, till

be of great benefit to the farmers of the state.

Review of Literature

.As far as the writer has been able to determine, no other

worn has been done regarding the influence of rctnrity Iron the-

quality of alfalfa. seed. done more: has been done in tecting the

germination of heavy and light seeds, and seeds of different shades

of color, but these seeds were all taken from commercial lots rather

than from pods at different stages of maturity, and have little
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bearing on the writer's worse

.. (4)
In 1901, hiller and Pammel conducted a number of experimentc

in which plants of alfalfa and other legumes were groun from large and

1211 seeds. Their results showed that plants :roun from large seeds

made greater tOp and root develOpment thun plant: green from swell seeds.

Their data were too meager to be considered conclusive, however.

g (7) -. o 0 V O

Roberts and fireeuan conducted erferiments in which commerc1ul

samples of alfalfa seed were s a atod into tum classes; seeds which

were bright and apparently viable; and seed: which were brown, blackened,

or green and immature and apparently not viable. In the apparently viable

I ’ 0

lot the germination avera ed 85; in twenty—one tests. hoirteen percent

remained h1rd at the close of the eXperiment. In the seeds apparently

not viable, 475 ger21inated while 55} re't.ined h d at trce close of the

experiment.

.. (8 . . 1
stewart conducted some sermi1mtion tests in 'mih samples

of commercial alfalfa seed were separated into seven color fractions.

Tes ts made in July,1922, showed the following gernination percentages;

True color (bright yellow with a tint of olive—green) - 68.8; light

green — 65.8; light brown - 59.1; dark brown - 53.4; dar{ green — 50.7;

shriveled green — 28.4; and shriveled brown — 21.0.

True and his coeworzers(9) came to the following conclusion in

germinating different guslities of alfalfa seed; "Our experinents show

that a germinator test will show little difference in the number of

sprouts between normal alfalfa seed and tie t \hich is styled abnormal -

the brown or green seed". "She sprouts from zany of tH1e 9 so—called



abnormal seeds were weak." "The presence of either hr un or green seeds

lessens the value of a seed from a commercial sthndgoint.“ "Our tests

30 to show that the frosted grain is 102 in germination, and that it is

an important matter to mature seeds without ingurr by frost."

In all of the nor: reviewed above, the experin nts were con—

ducted mith commercial seed. Hence, the resilts are not strictly

comgsrable to those obtained by the writer, since most of the smell seeds

and many of the shriveled seeds are removed from commercial seed in the

9
"

t
_
_
v

F
.

O H
;

process of cleaning, whereas in the samples used by the writer,

the sngll end shriveled seeds were included in the tests.

Statement of the Problem

The "study of the Influence of Stuge of Zeturity at Time of

Harvest upon the Quality of Alfalfa deed" resolved itself into two

phases.

The first phase included the collecting of 1000 alfalfa pods

at each ten stages of maturity. These stages sr as follows:

A —- Pods Very Immature,

B - Pods Beginning to Fill,

C

l

"
U
o o
.

t
o

Becoming Plums,

b
’

I

m o Q
,

m Plump (Green),

h
i

I h
j
O j
-
L

m Light Brown (Lature),

E - Pods Xedium.Brown (nature),

G - Pods Darn Brown (nature),

AA — Pods Immature—frozen,

BB — Pods Plump Green—Frozen, and

ya — Pods nature-Frozen.



various data were ottnined for each of the above stages after the pods

hud has me dry. By far the largest peroentege of the morn was oone

on thi 3 Phase .

the mature pods fromH
z

The second ghuse 'ncluded the dioxin o

a number of plants every third ddy throubhout the rigening period in

order to determine whether there was any varietion in average weight

during this period. The total weight and average weight of seed.uere

also obtained from each group thus secured.

Definitions

Sample — A group of 100 pods, or the seed from 100 pods of a given

stuge of maturity.

Class — Ten samples taken tOQether, all samples being or the sage sta*e

of maturity.

Brown deed — Jar; or discolored seed, regardless of size or weight.

Small Seed - Bright seed (Jroun seed removed) capable of passing through

a slotted wire screen, hdving 30 wires per inch.

Plump Bead — Bright seed (Brown seed removed) not capable of passing

through a slotted wire screen, 30 wires per inch.

Potential Viability — The sum.totul of hard and germinated seeds.



Method of Procedure — Phase I

Work on the project was bequn in the full of 19: , the first

part of the work, that of collecting material, being done from the middle

of October until early in November, at which time a series of heavy

freezes occurred.

The great bulk of the meterinl was collected frmn the alfalfa

plants growing in the young orchard bordered on the northeast by Grand

River Avenue and on the south by the College Orchard.

dinoe it was desired to find the relstion that exists between

the stage of maturity of the god Jnd the condition or duality of the seed,

a large number of gods were collected during the period mentioned above.

These pads were collected at random, without regard to the size or the

stage of maturity; after being picmed, the pods were immediately sorted

into seven classes, depending ugon the stuge of development of the pod.

This sorting has done immediately in order to eliminute error due to the

drying of the pods.

glissification __f_ 39.;

The seven classes or stages of maturity are as follows;

.A - Pods very immature - flat and ugparently empty; 3 — Pods Beginning to

Fill - sides beginning to bulge slightly; C — Pods Becoming Plump — fairly

well filled; D — Pods Plump (Green) — filled tightly, and fat and round

in cross section; B - Pods Light Brown - dry and very light in color when

picxed; F — Pods Kedium Brown - intensediute in color between Light and

Dark Brown; G — Pods Dark Brown — very dark or black in color. Qhe
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tbove classes were, of course, selected arbitrarily, since the pods

grade continuously from one class to the other.

Ends were collected until there were at least loco gods of

each class on hand. The pods of each class were tLen poured out into

a pile, and the pile mixed to secure uniformity. Such class nus then

divided into ten samples containing 100 pods each. In this way the data

was replicated nine times in an effort to reduce error. Each sample was

put into an envelope and the envelOpe carefully labeled with the name

and letter of the class and the hunter of the sample. Each of the seven

classes received similar treatment.

After the heavy freezes occurred, another group of pods was

collected, and this time sorted into three classes as follows: as —

Immature-Frozen Pods; BB — Plump (Green) — frozen Pods; and CC — Brown-

Frozen Pods. Each of these classes was divided into ten samples of 100

pods each as in the case of the unfrozen pods. Thus by the latter part

of NOvember, the writer had collected ten classes of peas, ranging from

very immature to dark brawn, mature pods. Each of these clusses contsined

ten duplicate samples of loo pods each, or 1000 pods in all. The entire

lot mus stored away to dry.

.At the time the frozen pods were collected, the majority of

the plants were wilted as a result of freeuing. The green pose of these

plants were also somewhat wilted.amn dried so that there mas some

difficulty in sorting tne pods into their prOper classes.

Threshing QQQ.$egaru ing

After being allowed to cure thoroughly, the gods were thrashed
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by rubbing between leather covered blocks. The seed was screened out

by means of a 2.007 mm. round screen. Che material remaining on the

screen was carefully exanined, are any seeds still remaining in the pose

were removed by hand rubbing. The seed and finezssterial were again

screened out and the course material discarded. The seed and chaff

were then run over a 1.016 mm. screen, thus removing dust and other fine

material. Young develOping ovules which were able to Ines through this

screen were considered too small to be of value, and were discarded with

the other fine material.

After screening, m: y small pieces of pod and chaff still re—

mained with the seed. This was largely removed by placing the seed with

the foreign material on a canvas covered board designed for the purpose.

This board, when inclined, allowed the seeds to roll off into a pan but

retained most of the foreign material, the latter adhering to the rough

canvas. Any seeds adhering to the canvas were removed by hand. The

foreign material was discarded. [After repeating this process several

times, the seeds were found to be fairly clean. Any foreign material

still remaining in the seed was subseguently removed by hand picking.

Each sample was, of course, thrashed and cleaned separately, and was

kept carefully labeled at all times.

Classifying the Seed
 

The seed from each sample was divided into three groups, i‘nely,

plump, brown, and small seeds. ‘11 dd x and discolored seed, regardless

of size, was removed by hand from the sample. These dark and discolored

seeds, which comprise the brown group, were then placed in an envelOpe

and labeled "Brown Seed".



-9-

.After removing the brown seed, each sample was run over a

slotted wire screen having twenty Lires per inch. Any seed Lgcsing

through this scree: was placed in an envelOLG, preperly labeled and

designated as "dmnll deed”. The seed remaining on the screen in each

1

case was designated as "Plump deed". The seeds in each 01 the three

hundred groups thrs obtained were counted and weighed to the fourth

decimal place on an analytical chain balance.

Germination

A definite number of seeds from each group were tested for

ge mination, readings being taken in five and one—half days. These

readings gave the number of seeds germinated, number of dead seeds,

and number of hard seeds.

Calculation f Data

 

from the basic data for each sample obtained above, namely,

Dry Weight of Pods; Number of Plump, Brown, and deall deeds; height of

Plump, Brown, and Small deeds; Hunter of deeds tested for germination;

and Number of Germinated deeds, Hard deeds, and head deeds in each of

the plump, brown, and small groups, the follonin; additional data were

calculated: Total Number of deeds; Total Weight of deeds; Average

Number of deeds per Pod; average Number of Blimp deeds per Pod; Percent

Total Potential Viability; Bercent Total Viabilit" of Plump deeds;

Comparative Height of Plump deeds; Average Height of Plump deeds, of

Brown deeds, of Snail deeds, and of All deeds combined; Percent of

Total Weight and Percent of Total dumber for the plump, b‘2mn, and



I" )
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small seed groups; and Percent Germinution, Percent Herd, Percent Jena,

Calculated Total Germination, Culculnted Total Herd, s36 Julculcted

Total Dead deeds for each f the three grougs.

The dutu from each of tAe ten sungles comprising econ class

were combined, and the totals or averages used for the class as a mhble.

7

This combined data was comgiled into a taster Chart. This Ln-'
0

c
f
-

er Chsrt

is found in Tables 1 to 6.

Determination of Probable Errg_
”_ —-.—. 

 

In order to determine whether or not there mere signifiant

differences between Classes B, E, and G, the probuble error'mss worked

out for the Total Weight of Deed, TQtll Hunter of Seed: per Pod, Percent

Totul Potential Viability, end Plump deeds per rod. The data from the

ten duglicute 5323105 in ecch of these Classes were used so a basis for

these determinutions. These data are found in Tables ll, 12 and 13.

The formulae used for determining the probuble error of the mean and the

probable error of the difference are as folloxs:

Probuble error of the mean (r. E.
 

 

r)

‘1” ~ -\— "\ '0 ‘. ‘ . a r i I“ ‘ ‘. ~ - "2rrobnble error or the Jifiorence (r'“‘dif.) =V£,* .+ P'L°nr
dd. " ~

.L

m

The results are found in Tables 67 and 68.
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Eethod of Procedure — Phdse II

‘

The material Ior this phase of the torn was obteined free three

plants of Eardigen, one plant of Lubeeu, and on plant of Grimm alfalfa

located in the Curiosity Plats in the area directly south of the fier

Creps Bern. Beginning chcber 15, all dry pods were gicged from these

0 A. H. The pods from each variety andC
R

plents every third day at 9:

for each day's pick were kept separate. Since freezing weather on

Nevember 5th and 6th caused the toys of the plants to tilt and die, all

pods remaining on the plants were picked on November 8th.

The pods were allowed to cure thoroughly and were then threshed

and cleaned in the some msnner is the yods in Phase I.

3ach lot of seed was separated into two greats, bright and

brown, all dark or discolored seed being ncluded in the latter group.

The seeds in each group mere counted and weighed, and from this data

the average weight of seeds for each variety and for each day's tctel

pick were determ‘ned. The total weight of seed and the percentage of

bright seed for each day's pick were clso detennined. The date for

Phase II will be found in Tables 69 and 70.

The high and 13? daily temgerdtnres for October and November

were obtiined from the local United States Weather Bureau. These were

plotted to see whether or not there was any relation between temperature

ht of seed and bet“een tangeratwre and percentage ofand average Wei
(I!

x)

plump seed.
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Esplanation of Data — Phase I

Each cf the ten classes consisted of DUO pods, and the date

for each class was based on this number of sods or cn the seed from

the number of pods. All wei;hts are given in grams.

The weight of dry pods ren ed from sggrcninstely ll 5 ans

in the very inmeture yods to over 2 grams in glumg CTOTD and dirt

bro n classes. The increase in weight is rogid u: to Class D, vu-

.‘

surpasses Classes 3 and E end nedrly euuuls Clsss G. Classes C and

E are closely parallel while Class E lies between Gldsses

as well as between Clusses C and b. The weight of the Lurk Brown pods

is aggroximstely 129$ that of the Light Brown rods. It will be noted

in Crsgh 1 that the increase in weight of the pods after seed formation

begins is practically all due to the increase in the weight of the

seed, rather than any increase in the weight of the pod itself. Table l.

The totdl number of seeds in 1000 pods rises rugidly betteen

Classes.& and B, but after Class B there is but little increase, being

apgroximately 600 seeds between Classes 3 and C. This seems to indicate

that all the seeds are formed in the pod at about the same time, and

that this formution of seed takes place early in the life of the pods.

The total number of seeds in Class O exceeds the total number in Class

E by 703 or 12.63. Table 1. Graph 2.

The increase in the total weiyht of seed follows much the same

lines as the incresse in the total weight of gods, vith the high points

'..‘
1 ins in Class D and G and Classes C and s closely coircreble.

9 e. l





Class G surpasses dldsses 2 and é‘by 4sfi and 28; respectively. Thus

Clues G has 3 total yield approximately lg‘tines thht of less 3. Table

1. Graph 4.

The uverdge number of plump seeds per pod is extremely low

in the first the StJJGS of develOpuent, but in Class L where the pods

are becoming plump, the nuxber jumps to 2.? seeds per pod. This number

is also found in Class 3. Thus it may readily be supposed thst develOp—

ment of the seed might cease at Class C, the resulting pods being light

brown in color and thus fulling into Class E. Pods reaching the

develOpnent found in Class D mould be darn brown in color then matured

and would thus fell into Glass G. The totul potentidl viability seems

to be closely correlated nith the average nunber of plump seeds per

pod, since both follow much the same curve. This is further borne out

by the fact that the potentiul viability of the plump seeds is nearly

perfect in every cuss. The pOtenti'l viability of the plump frozen

is slightly higher than that of the unfrozen plump seed, probably due

to the discoloration (and subseiuent elimination) of the weak seed b?

freez'ng. Tdble 1. Graph 6.

The Comparative Veight of Plump deed is based on the height

of the plus; seed of each class as compared.to the weight of the plump

'V V C - n. A , - .

seed in Class G, the letter being tugen as loop. It bill be noted

that the numbers are very sulll in Classes ; and B, but jump to nearly

. 7 fi .- , 1 ‘ - .‘3 3 -' no",

50p in Class C. Class D surpasses Classes 3 and E by “5},snd lap

. _ r -. .-~7

respectively, wnile Class G surpasses Classes s and F by 44% and 319

respectively. Table 1. Graph 10.



The average weights f plume seed range from about .0016 grams

to .0020 grams. The lower limit of the plump seed seems to be about

.0016 grams. In the first three classes there is little deviation from

this weight, but beginning with 01935 3, there is a constant rise to

Class G which is the zighest in average wei3ht. This seems to indicate

that tie seeds in Class 0 have not yet become comgletely filled, in Sgite

of their plumg character. It also shows that the greater wei3ht of Class

D over Classes 3 and E is due to greater number of seeds ruther than to

greiter nvera;e weiht of seeds. Table 2. Graph 11.

The average weight of small seed ranges from about .0005 grams

near1v up to the lower limits of the plump seed. It mill be noted ti;

the potential viability is fairly low in the smell seed until the seeds

reach an aver49 weight of about .0008 to .0009 grams. At this time the

potential viability is about 70fi. It is onlgr then the avern3e weight of

the small seed rises to .0010 or above, tin t 3113 aLUrecinble increase in

potential viabilit; .:r be ex;ected. There ere four such classes of

small seed with fiverzre wei31t of .0010 or over. The potential viability

of these classes is as follo Class D - .0010, 8Q.; ‘lass F - .0011,

844- Class G - .0015, 90;; and Class 00 — .0011, 60;. Thus there seems

to be a very close connection between the average weight of seed and

their abiliy to germinate. deeds that have reached one—half their

full develoyment seem to be cagable of germinating in abort four out

Of five cases. Tables 8 and 6. Grafihs 11 and 17.

The viability of brown seed is extremely low. The potential

viability of broxn seed never rises above 323 except in the frozen seeds,



and then not above 45;. In every case, the germination of the brown

frozen seed is higher then the brown seed of other cl;sses. This

indicates thst while seed nny be discolored cud ddrzened by freezing,

the seeds are not necessarily Killed. Table 5. Graph 16.

It will be noted in Table 3 that the plump seeds at first

comprise only a smgll gercentsge of the total weight Lhile the smnll

seeds comQrise a large percentage of the totul weight. This situation

is gradually reversed, however, until in Class G there is only slightly

over one percent of small seed. This shows a gradual filling and

develOpment of the seeds throughout the groming period. The brown seeds

comprise from 28 to 37; of the total number and from 21 to 27$ of the

total weight of seed in the three mature classes. Before that Leriod

only 7 to 16} of the total number and 7 to 14; of the totLl weight of

seeds are brown. There is some indication that msny seeds more injured

or arrested in their develolnent just before they becen ndture. The

brosn seed in Class G comprise 21; of the total weight, while in Class

E the brown seed comprise 26.7} of the totsl weight. Although the

percentage of brown seed in Glass 3 is higher than in Cldss G, the totsl

weight of seed is less. Thus the total amount of valuable seed in Class

E is cut down still more. The last column in Table l sh’ws that the

amount of plump seed in Class n is only 55.9fi thdt of Class G. Grophs

12, 13 and 14.

Throughout the tubles, the three clssses, E. E. and G,

should be compared, as these classes were all mature, dry pods when

picked, and any differences noted ere those correlated with the color
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of the pod, whether light, median, or darn bromn. It till also be noted

that Class D, consisting of Plump Green Pods, often surgssses Classes

E and F, sometimes even rising parallel to or above Ulcss G. The writer

believes that the reason for his is that only a small percentage of

the pods ever reach a condition comkarable to Class D, but tist many of

the pods become brown and dry, or mature, immedintely folloving the

Class C stage. This theory is borne out by the fact tnst Classes C and

E are comgnrdble in mnny instdnces.

”he date in leles 67 and 65 show that the differences between

Classes E and G are significant. In the Total weight of heed, the

difference between the classes, divided by the grobsble error of the

difference, gives a r sult of 21.4 while the number reeuired to show

significance is only 3.5. The results for Totul Humber of seeds per

Pod, Percent Total Potential Viability, ens humber of Plump deeds per

Pod, between Classes 3 and G, are 5.55, 14.3, and 17.5 respectively.

With these results, there is sufficient reason for believing that the

differences between Classes E and G are not merely due to chance.

E:-:pl:.m:.tion of huts. - Phase II

Graph 18 shows the average weight of the seeds for econ

vurietv. It will be noted tmlt the average weights or Unrdigcn nnd

Lnbeeu seed run fairly close togethe while the Grimm seed fluctuates.

This fluctuation is prcbublv due to the smell whount of seed used.

Tables 69 and 7U.

Green 19 shots tee average ROIJHt of all brijht seeds for
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each day's pick. It hill be noted that there it n wenstsnt Cre; from

October 15 to Octoter 3d, “fter which the ”V11.;1 '01 1t L gin izsrt.

Graph :3 shoes that tnere use 4 fall in tz’erLture fJO October 2

to October 20 111d t1e1 L rise frn October L0 to Hove her 1. It is

possible that tde influence of the ten,ernture on the developing seed

did not be301e sp: rent until about 10 days :fter such tegferstU‘e

change occurred. Tables 69 and 70.

1A cougdrison of Gr;:hs 30 end 23 see to show L relstion

between terHerture uLd uqount of seed rige11edsit: in L giVen g-eriod.

A comparison of Greens Ll and 23 also see1s to show some connection

betveen the percentsge of plunp seed and the tem;ersture.

In working tith the elfdlfd pods end seeds in this eagerinent,

the \vriterv.43 led to believe thst, to s certsin extent at lesst, the

production of Dar: Brown pods by an alfalfa plant is d hered tary

factor. This is indicated by the fuct thst certsin plants tend to

have almost ell of their pods ddr; brown or blush, thile other p ants

have no dark brown pods. If this actor is hereditary, it should be

possible, by preper selection and breeding, to produce plants, or

str ins of planw , those pods mould all be dsrn bron or black in color.

A pure strain of such glsnts should be cegable of Lrotuein; seeds of

V

higher aver ge weight dnd in mucn Jester {udntity than ordindry strains

0'

of alfalfa, sirice t1e 1.orx carried on in t‘1is ex"er ient showed tust sods

selected on the basis of color alone, were heavier, more prolific in

seed produaction, prroduced heavier seeds, and contained a lover per mite;e

of brown seeds than did the lighter colored pods. Hence, the more



nearly the majority of the ode in the fiol" aggrocch the dark brown
3

stage, the greeter will be the auantit" and the hiyher the guslity of
v"

the seed produced.

Summary

1. Classes 3, E, and 0, though aggurehtly differing only in color of

of pod, vary greatly in many reekects.

a. Total weight of seed in Classes 3, E, and 0, use 7, 9,

and 11 grams resPectively.

r‘ ‘

b. Total number of seeds in Classes «, r, and G, was 5558,

5701, and 6261 resgectively.

",

c. The sversge lumuer of plumg seed per £06 in Giacses E,

‘

F, aha G, was 2.7, 5.3, and 4.3 respectively.

‘\

d. Total gotehtisl viability in Classes -, 3, and G, we {
.
0

64.7, 69.5, and 76.4 resyectively.

e. Cougarutive meirht of plump seed in Glasses B, E,
J

.8 p
l

C
)

‘

Was 55.9, 69.0, and 100 percent rosPectively.

f. The averege weight of plump seed in Clesses E, 3, “no G,

was .0016, .0019, and .0020 respectively.

3. The plump seeds of Classes 3, r; cue G, were ebout eougl

1n potentiel viability.

2. The seeds are formed early in the deve109nent of the pod. All seeds

are grcbgbly formed at nearly the same time.

3. The pods may turn brown and become nature at any time after the

Class C (Becoming Plump) stage is reached. This is shown by the

‘1 ‘\

close comparison between Classes 0 and s.



4. Only the most hardy of the unripe seed will survive freezing without

n
‘discoloration. This is shown by the fact that every pluru bright

seed p cxed after freezing nus cuguble of genuinuting.

5. Seeds hsving an sverdge Yei ht of .0008 grew: may be exfected to hgve
s:

o 0 ~ "0 q f ,r‘ A '.,l c

a potential Vissiiity o: snout 70H. Eran .000b to .0016 the .otential
YN

IL-

viability will rise until at the latter knight it t ’
4
.

ll rungs from

95 to 100 ;,rcent. deeds under .0008 grads are very low in potential

viability.

6. The potentill viability of the plump seed ranges from 96 to 100 yercent.

7. The germination of brown seeds is very low, ranging from ” to 23 percentN

in unfrozen seed and from 50 to 45 nercent in the frozen seeds.
‘-

8. There is a significant difference between Classes E and G in the To e1

Weight of Seed, in the Tot;l Nunber of deeds per Pod, in the Percent

of Total Viability, end in the Humber of Plump Seeds per Pod.

9. There is sene indication that the average weight of seeds is lowered

by decreased temgeratures, the chsnge becoming sfgsrent in about

ten days.

10. The rate of ripening seed seems to be lowered by decrecsed temkerctures.

Conclusions

Eran this Tor: on Alfalf; Seed Ksturity, the follomin

clusions may be druunz~

1. Any agency or factor increasing the percentn;e of lmrx Brown

pods in 3 field will increase the yield, total numher of seeds,

totul viability, and avers e height of seed.

~. Seeds that h;ve resched a weight of .CGO? to .0010 grams, or



_,.;:'J ..

about one—hilf the MQl ht of mature seeds, msy be ergected to

viability of 65 to 85 percent.:
3

i <
1

L
D

I
fl

'
1
)

(
J

(
'
9
'

d
)

5
4

f
l

..
f
‘

'
4
0

F
4

3. Broth seeds may be cc sidered worthless except in the else of

seed harvested after freezing. One—third to tvo-thirds of the

frozen brown seeds "Ly be 31:00ted to be viable, and ceui‘ to

seed by the farmer in planting his own fields if other seed mes

not svgildble.

4. Pods in? turn brov.n, or become ripe, at .ny time sfter the

Class 3, or Becominb Flun; stage is reached.

5. Fran J5 to 100 gerceit of plump bright seed hnving Ln avers e

ht of .0016 or over, mcy be BVLQOted to be visble.

6. deed may be hgrvested MASH d lLre icicen,le of the rods hdve

reeched the BSCUning Elung sts;e, if there is possibility of

injury by frost or other agencies. Seed hdrvested at this stdge

will huve a fairly high viabilitV.

7. Tziere is s significdnt difference between 012s-es 3 and G in the

Total ”ei1t of deed, Totcl Number of deeds yer Tod, Iercent

Totul Potential Viability, and Kuriber 01‘ Plumb Seeds per Pod.

8. There is some indication tint te eveide weLht oi‘ reeds and

the rate of rigening of seeds ex9 lovered by usereused te1151u tures.

Immature seed any be harvested with the ezwectstion of hdvin; a

high percentage of viable seed, if the majority of the pods have reached or

ssed the BeCOmizg Plump stage. Harves i115 st this time t.ill often allow

farmers to escape injury to their cr0p by frost. In threshing seed in

immature stages, it t uld be advisable to use a screen snill enddth to



retain seeds thst have reushed at least half their fiill develokmsnt.

The $1311 a “nut of tori done on Phase I seens to indicate

that some valuable work mi ht be done in s udying the relation of
I,

s.)

temferatnre to maturity of dlfulfe seed.
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Table §_7_

PROBABLE ERROR

Total Weight 3; Seed

  

§_1_._§._s_s_ w LIE-E £13.22 Standard Deviation

B .7887 3 .0135 .00018225 .0498

P .9065 _+_ .0108 .00011664 .0509

G 1.1708 .2. .0116 .00013456 .0545

Difference Between Classes

P.E.d1f?I Diff;[P.E.dif,Classes Difference _Lhdif,
 

 

  

E and P .1178 _+_ .0172 .00028889 6.8

F and G .2543 ;_ .0158 .00025120 15.7

E and G .3821 _+_ .0178 .00031681 21.4

22:41. ___Number 2221a 19.22 .1122

93555 Mean 32.3.41. P.E.m2 Standard Deviation

B 5.5 .. .062 .003844 .293

1" 5.7 l .143 .020449 .673

c 5.2 .3 .110 .012100 .519

Difference Between Classes

Classes Difference 13.3.3ng 2.3.“;2 Diff.jP.B.m_._

E and F .2 .t .156 .0242;— 1.56 _—

1' and G .5 _-_+_ .180 .032549 2.70

E and G .7 .t .126 .015944 5.55



Class

c
i
l
i
a
)

Classes

3 and F

I and G

E and 0

Class

a
t
!
"

Glasses

E and I

I and G

E and G
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Table 28

PROBABLE ERROR

Percent Total Potential Viability
 

 

 
 

 

  

M P.E._m P.E.2f'_ Standard Deviation

64.7 3..701 .491401 3.284

69.5 _+‘_ .782 .611524 3.667

76.4 _+_ .416 .173056 1.951

Difference Between Classes

Difference P.l.d1f, P.E.g11? Diff./P.B:Ql£;

4.8 ‘1 1.050 1.102925 4.5 '

6.9 ‘1 .885 .784580 7.8

11.7 .1 .815 .664457 14.3

_Fumber 212.1112 9223.8. 32.3: 2.0.4

113311 LB.” 39.3.92 Standard Deviation

2.7 .1 .047 .002209 .221

3.2 ‘1 .094 .008836 .440

4.3 .1 .079 .006241 .372

Difference Between Classes

Difference Jig}; __1_=_._1_!_§_1_: Duh/13.13.2231;

.5 ‘3 .105 .011045 4.7

1.1 .1 .122 .015077 9.0

1.6 + .092 .008450 17.3
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LIB-DRY PODS

91‘397A (Very Immature‘ged817

 
 

 

 

Class B (Pods Beginning to 1111)

 

 

Ilate I
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AIR-DRY PODS

Class C (Pods becoming Plump)

0,."

.11; m v?

0
  
e '0

mWW1

Class D (Plump Green Pods)

m3
” $.11:

  

.M.
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Plate II
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AIR-DRY PODS

Class B (Pods Light Brown-Ideture)

 

A

 
 

 

 

Olsen 1? (Pods Medium Brown-Mature)
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1111;211:2228.

Class G (Pods Dark Brown-Mature)
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Plate IV
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AIR-DRY PODS

GleeeBB (Pods Plump Green-Frozen)

  
013.88 00‘ (Pods Mature-Frozen)

    
Plate 7
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SEED FROM 1 O PODS

Glues A (Very Immature Pode)   

  
Small Seeds Plump Seeds Brown seeds

Class B (Pods Beginning to Fill)

   |

t

\

l

\
 

‘Smnll Seeds Plump Beede Brown aeede

Plate VI
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S PR 100 PO

Class C (Pods Becoming Plump)

  
 
 

SmaII Seeds Plump Seeds 7 7 brefi‘Teé‘déi

Glass D77(7Plump Green Pods)

   
  
W Plump Seeds 7 PM" 77 Brown Seeds

Plate VII
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MLLLL

Class E (Pods Light brown-Mature)

 

  
Small Seeds Plump Seeds Brown Seeds

Class E (Pods Medium Brown-mature)

  
   
Small Seeds Plump Seeds Brown Seeds

Plate VIII
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am mom loo, reps

Class G (Pods Dark BrownsMsture)

  
 
Small Seeds Plump Seeds W iBfown seeds

 
 

  
  
Small Seeds Plump Seeds Brown Seeds

Plate 11
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SEED FR 100 PO

Class BB (Pods Plump Green-r'rozen)

   
."  

WIT—Seeds Plump Seeds Brown Seeds

  
 
  

Weds Plump Seeds brown Seeds

Plate 1
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