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Abstract:
The objective of this study was to determine the maturity of seed of fourteen crops harvested at
different dates, and to investigate the effect of freezing and artificial drying on germination of the
seed-produced.

No significant differences existed in the seed weights of any individual crop under the diverse
treatments at a given location.

Anthesis was earliest where a greater number of daylight hours forced plants from vegetative to
flowering stage sooner.

Using-field cured results as a basis for comparison, early-light frost of short duration was found to pose
no great problem to the production of seed of acceptable germination. Grains were not affected by
freezing, grasses required a slightly longer period to mature, and legumes were either unaffected or
needed from one to ten days longer period to reach standard germination.

For both the field cured and frozen lots, an acceptable seed weight indicates mature seed, as acceptable
germination has also been attained.

Oven drying had a definite damaging effect retarding germination in all species studied at all locations,
except Meadow foxtail at Fairbanks All crop seeds had reached standard germination before the last
harvest date, except the seed of Perennial vetch grown at Matanuska. Acceptable seed weight was
attained five days earlier than acceptable germination in the oven dried lots.

Results Of this study show that extreme caution should be exercised in applying experimental
conclusions from the United States proper to Alaskan agriculture. 
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ABSTRACT

The objective o f .this^study...was..to,.,determine the maturity of seed of 
fourteen crops harvested at different datds, and to investigate the effect 
of freezings and artificial drying on germination of, the seed produced.

•’ .  - ■ ,

No significant differences existed in the seed weights of any individ­
ual crop Uflder- the■diverse- treatments at a given location.

Anthesis was earliest where a greater number of daylight hours forced 
plants from vegetative to flowering stage sooner..

Using- field cured results as.a basis for comparison,.early light frost 
of short duration was-found to pose no great problem to the production of 
seed of acceptable germination. Grains were not affected-by freezing, 
grasses required a-..slightly longer period to mature, and legumes were ei­
ther unaffected or needed from one to ten days longer period to reach stan­
dard germination-.''.. . .

For both the field cured and frozen lots, an acceptable seed weight 
indicates-matures.-seed,-as. acceptable germination has also, been attained.

Oven. drying .had ,a-.definite. damaging effect,, retarding .germination-in 
all species studied.at all locations-, except Meadow foxtail at-,Fair banks. - 
All crop seeds- had reached standard.germination before,the last harvest 
date, except-the. seed of Perennial vetch grown at Hatanuska. Acceptable 
seed weight was attained five days earlier than acceptable germination in . 
the oven dried lots.

Results--Of -thisstudy- show . that extreme caution should-be exercised 
in applying experimental conclusions from,,the.,,United States proper to Alas­
kan agriculture.
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INTRODUCTION

Experience with Alaskan agriculture has demonstrated that farming 

practices and crop varieties recommended for the United States proper can 

not generally be applied in-the Territory without modification, ' In the 

forage field, particularly, it is imperative that hardy strains of' special­

ly adapted seed sources be available for the further development of commer­

cial agriculture in Alaska, Since it is reasonably certain from previous 

harvest and yearly observations that 'many species can, and do, produce- 

live, viable seed, the question is when and how to harvest. Thus, the ob­

ject of this study was to determine the dates, or time of season, and 

stages of maturity when certain field crops can be profitably harvested for 

seed (i«e. have attained standard acceptable seed weight and germination), 

and to investigate the effects of refrigeration and oven drying on these 

results. These last two conditions were included in the problem to cover 

those years when frost might occur before seed maturity, or when inclement

weather would make it necessary to dry crops artificially,
,

To make conclusions reached in this study most useful to Territorial 

agriculture, the two chief farming regions in Alaska, each the site of ah 

Experiment Station, were selected as locations for this project. The first 

area, the Tanana Valley (Fairbanks, Alaska), lies 240 miles directly north 

of the second location, the Matanuska Valley (Palmer, Alaska), and definite 

ecological differences exist between the two valleys, (Climatic data is 

presented in Appendix,) Since the writer is stationed in the Tanana Val­

ley, a greater number of ,species were observed at this site.



Al third area was included in the project as a comparison between Alas' 

ka and the United States proper. The area selected, the Montana Agricul­

tural Experiment Station, located in the Gallatin Valley at Bozeman, Mon­

tana, approximates territorial climatic factors more closely than other 

main Agricultural Experiment Stations.

8



E M I M T  OF KETEEATUEE.

Much literature has been written, especially on cereals, and although 

there is a variation in results in different localities with different 

varieties, the general conclusions reached will give some indications of 

practices and procedures to follow in evaluating this work. Few references 

could be found that pertained directly to the problem, particularly on 

freezing and oven drying of immature legumes and grasses.

Bartel (3) found in Baart wheat that seed obtained four to eight days 
after flowering were generally green in color, the color being entirely, in 

the aleurone layer. None of the four day old seed germinated, but some 

were viable at eight days. Plants pulled with soil adhering produced mostly 

white seed, regardless of exposure during drying. Green seed remained low 

in germination. Germination was not given for the white, but it is assumed 

that it was considerably higher. Baart harvested sixteen days after flower­

ing showed 61% green seed and germinated 54^1 white Sonora showed 92% green 

seed and gave U% germination.

It whs concluded by Harlari and Pope (6) that the embryo of the immature 

barley kernels allowed to air dry on the culm would continue to grow for at 

least eight days after sampling. The embryos of immature kernels dried in 

the glumes will grow about as much as those dried on the culm. They also 

observed (?) that nine out of ten barley seeds germinated when harvested 

five days after they were pollinated,- The kernels had been harvested in the 

head arid allowed to air dry in paper envelopes, When florets picked from 

the head at harvest were tested, the viability was zero in all samples taken 

on the fifth to eighth day from pollination. Of the nine day kernels, three

9
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out of ten germinated,

Wilson and Raleigh (19) observed that premature cutting, until about 

six days before maturity, resulted in lowered grain weight. This was true 

for both wheat and oats', No recognizable difference in 1,000 kernel weights 

was noted for grain from plants dried in the oven immediately upon harvest, 

dried in the shock in the regular manner, in. .shock with culm-bases in water, 

and in bags under the eaves of a building,

Timmions and Clapp (18) found that temperatures in the field ranging 

from 2? to 31°P caused floret sterility, depending on the stage of growth. 
The fact that some florets were sterile, while pthers on the same head arid 

sometimes in the same spikelet developed normal kernels, indicated that the 

wheat flower remained for only a very short time in the stage which was most

susceptible to freezing injury.
.

It was reported by Goodwin ($) that mature wheat, after having been 

subjected to l50°F for two hours, germinated as well as the untreated wheat 
from the same lot. . i 1

The percentage of germination was hot materially changed when mature , 

seed of wheat, barley, Sudan grass, Kentucky bluegrass, and Johnson grass 

were dried to less than one percent of moisture, according to the conclu­

sions of Harrington and Crocker(8),

Suneson (I?), working with wheat and barley^ found different varie­

ties vary in their susceptability to frost at the heading stagey but that 

the difference is only 2 to 30F'arid does not seem sufficient to encourage 

breeding for greater hardiness.

In working with small grairis, Keisselback arid Helm (12) observed plump,

\
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mature* small seed produced as large a yield as large, mature seed, if the 

rate of seeding by weight was noted. Seed for seed, the larger, plumper 

seed yielded from ten to twenty percent more per area* Depth of plantingV . . . . .
up to five inches made no appreciable difference in yield*'

Hottes and Wilson (ll) worked with wheat oh the problem of resistance 

to high temperatures, and found it to be inversely proportional to the water 

content of the seed* Seed heated, in an oven or open container undergoes 

constant changes in water content, and this water is constantly carried off 

as vapor. (

In testing temperatures at which weed, garden and field seeds would! 

be killed, Hopkins (10) found that corn was killed at 70°G or lower, wheat 

at 95°G and wild oats at 105°C with moisture at 12,$ and heated for two 
hours.

Getty (4) observed that when sorghum was harvested after being frosted 

the seed showed a proportionately lower rate of germination when compared 

to that cut before frost. In the milk stage to the hard dough stage, the 

germination after frosting was zero, while that cut before the frost was 

68 and 87$ germination respectively. When cut for seed at full maturity, 

the frosted showed 81$ germination as against 90$ for the uhfrosted,
Research on corn having a moisture content of approximately 8 to 19$ 

was carried on by Alberts and Flint (I), This corn was subjected to l25°F 

for three hours and showed ho loss in vitality* The maximum amount of heat 

that could be applied to corn without injuring its. vitality was dependent, 

not only upon its moisture content at the time ,of treatment, but also upon 

the previous storage temperature*
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Experiments were conducted by Herman and Herman (9) with crested wheat 

to determine the effect of maturity at the time of harvest oh germination. 

Hine 'days aftef* anthesis, when the seed whs in the premilk stage, 200 spikes 

were harvested every three days until the seed whs in the soft dough state. 

Even then', harvests were made at six day intervals until 5O^ shattering.

Seed stored in paper bags at room temperature was later" tested between paper 

towels at 20"22°G in four lots of 100 seeds each. The results of all lots 

were averaged.

Testing began immediately after harvest and continued every seven days 

for eleven weeks, lengthening after that period, As no germination occurred 

in seed of the premilk stage through the five weeks after harvest, tests 

were discontinued. Hone were made of the early milk seed after the eleven­

th week, as all tests' up to that date were low, and no increase had occurred 

for several weeks'. Percentages of germination in all tests' made immediate­

ly after harvest were noticeably low, as compared with those of subsequent 

tests. This was especially marked preceding and through the development of 
soft dough, when initial tests showed almost no germination, -Seed in all 

stages of maturity increased in percentage' of germination after storage, 

but the length of storage required to reach maximum germination was pro­

portionally less as the maturity of the seed increased» Ripe seed attained 

-maynTrrnin germination after two weeks of dry storage following harvest. Maxi­

mum germination percentages increased with greater maturity of seed through 

the late milk stage, but beyond that differences in stored seed were not 

significant.

Germination tests were; conducted in, which seeds from each harvest were
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chilled at B to IO0E1 for one week before germination,. In seed which had 

been stored for five weeks, the low temperature had very little effect. In 

seed tested immediately after harvest, low temperatures reduced the germina­

tion up to and including seed from the soft dough stage, stimulated germina­

tion in seed in the hard dough, and had little more effect than a week of 

dry storage on mature seed, except that which was heavily shattered.

These, investigations by Herman and Herman (9) indicated that seed of 

high viability may be obtained by harvesting as soon as the early dough 

development, and that vigorous seedlings could not be expected from seed 

harvested earlier than the hard dough stage,

McAlister (14) used Agropyron cristatum, smith!!

Bromus inermis, marginatus. and and Stipa virudula.

to study the viability of pre-milk, milk.dough and mature stages of devel­

opment. Seeds were stored 4, 9, 15, 22, 40, 51 and 58 months and then test­

ed under greenhouse conditions for soil germination.

In the greenhouse tests, the pre-milk and milk seeds were inferior in 

most instances, both in viability and longevity, to seed harvested either 

in the dough or mature stages. Seeds of Bromns marginatus and Bromus 

polyanthus collected in the milk stage and even pre-milk stage, however, - 

gave as high germination during the entire storage period as the mature 

seed. Dough stage seed had similar viability and longevity to the mature 

seed in all species.

In field plantings the immature seeds were generally much inferior to 

those harvested at maturity as far as seedling emergence was concerned.

The only immature seeds which gave as large a number of seedlings as the
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mature seed during three years following collection of seed samples were 

those of the dough stage of Bromus, marginatus„ No difference in size or 

relative survival could be detected by McAlister (14) at the end of the 

seedling year between plants produced from mature or immature seeds.

Under field conditions at Logan, Utah, Keller (13) reports that sev- ' 

eral forage grasses would mature viable seeds on culms detached prior to 

pollination and placed with cut ends in tap,water in proximity to appro­

priate pollen sources. Asropyron ciliare, A. cristatum, .A. trachycaulum, 

Bromus carinatus. B. nnorm-ia. Hordeum iubatumL,. Festuca^elatior and Phal- 

aris tuberose were, used in these ,experiments. Viable seeds were also pro­

duced on culms of A. semicostatum, which had already begun to flower .when 

detached.

Most lots of seed from detached culms weighed from 40 to 83̂  of those 

matured on intact culms. Seeds from detached'culms of A, ciliare, A,, hra- 

chyculum, H. ,jubatum and F, elatior germinated approximately as well as 

those from the control lots of the same species. Germination was fairly 

high for the other species with the exception of B...Inermis, which gave 

values of 25 to 35^« Grass seed production on culms detached prior to 

pollination constitutes an extension of technique which may be useful in 

practical breeding operations.

Alfalfa seed was graded into seven color separates by Stewart and
\ ~>

Garlson (16), and the power of each to germinate on blotters, and to es­

tablish plants through. 3/8 inches of sandy loam soil was carefully measured.

True color germinated 87% using 100 seeds5 shrivelled green germinated 

only 17%; shrivelled brown germinated 22%’»' The other colors graded down
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fairly evenly from the true color to the shrivelled brown* When compared 

to unseparated bulk seed, true colored and light brown seeds were heavier, 

light green seed was about equal in weight, and all discolored seeds were 

noticeably lighter. Green seeds of any shade were lighter than correspond" 

ing brown seeds. Discolored seed seemed to germinate more slowly than did 

the brighter colored fraction.

Battle (2) gathered Red clover stems bearing freshly opened flowers 

from plants growing in the field. The stems were, severed just above the 

crown, placed in B^O, and later removed to a 2% sucrose solution. The 

bottoms of the stems, were charred to prevent plugging of conducting tissue 

and all old leaves removed. All wilted or unopened florets were removed, 

and the remaining florets pollinated with a toothpick. It was found that 

seed matured in about eighteen days, the same time as required in the. field. 

Seed yields varied with the,plants, but in general were slightly larger in 

size and weight and as readily germinable as field grown seed.

Some interesting observations were made by Stewart (15) when working 

on the germination of green and brown seed of alfalfa. There was a marked 

reduction in percentages of germination and a lack of vitality in germ- 

inator tests and in flats, where they had to come through 3/8 inches of 

moist, sandy loam soil, Mhen germinated between blotters, the average 

percentage of strong sprouts for shrivelled green seed was 19.6 and the 

shrivelled brown seed was 3»7/S« However, where they had to establish 

themselves through 3/8 inches of soil, 24.5$ of the green shrivelled and 
8,7% of the brown shrivelled established themselves.
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MfTEKEALS AHD METHODS

The study was carried out in three localities with the bulk of the 

work being done in the Fairbanks area. Species used in these three areas 

are listed in Table I.

Table I Species included in study, locations planted and sources of seed. 

Oommon Name Botanical Name Seed Source

Grains'
.Wheat (JKhogbt) '
Barley (Edda)
Oats (Golden Rain) 

Grasses
Kentucky Bluegrass 
Timothy 
Meadow foxtail 
Smooth bromegrass 
Bluejoint 

Legumes
Perennial vetch 
Red clover
Yellow Blossom alfalfa 
Blue' Blossom alfalfa 
Alsike clover 
White clover

FAIRBANKS, ALASKA
Trltichm .aestivum 
Hordeum .'vulgar e ■ 
Avenaa sativa

Pba pratensis 
Phleum pretense

Vicia cracca 
Trifdiium pratense 
Medicago falcata. 
Medicago "sativa 
Trifolium .Jbybridum 
Trifolium, repens

Siberian origin 
Swedish origin 
Swedish origin ,

Commercial seed 
Commercial seed 
Gommercial' seed 
Northern strain 
Native

Native
Siberian origin 
Siheriah origin 
Commercial seed 
Commercial seed 
Commercial seed

Alopeeurus pratensis 
Bromus'ihermis 
Galamagrostis■canadensis

Grains
Wheat'(Khogot)
Barley (Edda)

Grasses.'
Meadow foxtail 
Smooth bromegrass

Perennial vetch 
Yellow Blossom alfalfa

MTANUSKA,' ALASKA 
Triticum aestivum. 
Hord eum. vulgare

Alopbeurus pratensis 
Bromus inermis..

Vicia cracca 
MedicagoJfalcata

BOZEMN, MONTANA 
Phleum pratense 
Bromus. ihermis.

Trifolium pratense

Grasses
Tinothy (Hopkins)
Smooth bromegrass (Lincoln) 

Legumes'
■■ -Red clover

Siberian origin 
Swedish origin

Commercial seed 
Commercial seed

Native
Siberian origin

Foundation seed 
Foundation seed

Commercial seed
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To maike-methods-' used in this study as uniform-as possible, a standard 

procedure -was followed at all three-locations.

All tagging.was-done.at- five day intervals= Sufficient .heads, racemes- 

or panicles were-marked for the entire seven harvest dates on-one -day-,- as 

the various -crops- arrived, ,at -specified tagging stages.-, - - Approximately -200 

panicles per species-of grasses- .and- 275 spikes or racemes per species of 

grains and- legumes were tagged.

Conditions "for-‘determining- the -time of tagging- varied • with -'the - three 

groups. Of -the grasses, Timothy, Meadow foxtail and <Smooth- brpmegrass-were- 

tagged when -one--.half- of-the infloresence had flowered, < while. Calamagrpstis 

and Kentucky Bluegrass were-tagged when the lowest panicle internode 

emerged from -the boot. All grains were tagged when pollen was • shed-in- the* 

center of-the spike, but not yet shed at the tip or the base.- With each- 

legume the racemes were selected when approximately one fourth of the ter­

minal buds remained to open.

Five days -after tagging the first grain harvest was taken, while-ten 

days elapsed-.between tagging and the first harvest of grasses and legumesv 

Seven consecutive.harvests, five days apart, were made from-each-crop.

Table II lists actual dates of tagging -and harvest.
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Table. II Dates of tagging (T) and harvest (H) at Fairbanks, Matanuska 
and Bozeman during the summer of 19510

. y  . JUNE JULY ' AUGUST
Location 6 U  16 21 28 I 6 11 16 21 26 31 5 10 15 20 25 30

Fairbanks
Alslke clover T H H H H H H- H
Meadow foxtail T jH H H H H H H
White clover T H H H H H M M
Bluejoint T H H H H H H H
Kentucky Bluegrass T H H H H H H H
Edda barley T H H H H H H H
Smooth bromegrass T H H H H H H H
Golden Rain oats T H H H H H H H
Perennial, vetch T H H H H H H H
Khogot wheat T H H H H H H H
Yellow Blossom alfalfa I H H H H H H H
Timothy T H H H H H H H
Blue Blossom alfalfa T. H H H H H H H
Red clover T H H H H H H H

Matanuska
Meadow foxtail T H H H H H H H
KHogot wheat T H H 'H H H H H
Edda barley T H H H H H H H
Smooth bromegrass. T H H H H H H H
Yellow Blossom alfalfa T H H H H H H H
Perennial vetch < T H H H H -H H

Bozeman
Smooth bromegrass. T H H H H H H H
Timothy T H H H H H H H
Red clover T H H H H H H H

6 11 16 21 26 
JUNE..

I 6 11 16 21 26 
JULY

31 5 10 15 20 .25 
AUGUST

30

M is missing plot
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Each -five day period-these crop harvestings were taken- -from -the -field 

to a Iabbpatery^where-?each -species was- divided- into - three-equal-lotso -The- 

first lot (-one third of, all the sample - harvested) -was'-placed in- a : refriger= 

atop set at-26°F and left for two hours, -This practice was arbitrarily■ 

chosen as -best approximating a light frost under field conditions, -"'At 

Bozeman the material: was frozen at the - same % temperature for -twelve-‘hours., -- 

The second?lob was placed in a drying• oven set a t , IlO0F -for -24 hours, .-This 

method was-arbitrarily determined by recording the length -of ,-time- required 

to dry a sample of alfalfa (equal in weight to these harvestings) to-a - 

moisture content low enough for safe storage, This practice was-devised to 

simulate artificial drying,, which is necessary in casqs of inclement weath? 

er during harvest periods to dry crops for threshing or to prevent them- ■

from spoiling in the stack, ,The last harvest portion of each species was
v- '..........

placed in a,loose mesh cotton bag and left in the laboratory, or placed 

outdoors and protected from rain. This method approximated conditions of- 

field curing as closely as possible, and was considered the check treat­

ment, After lots one and two (frozen and ,oven dried) had been- subjected

to their respective treatments, they were placed outside-with the- third...

lot (field-.cured) for additional drying (thirty day minimum) to equalise 

moisture contenVas much.-as possible,

When^the- - minimum, thirty - day drying period-was over-,-all-lots;; (frozen, 

oven dried-and-.field-cured) -for each -species • were.--brought into -,the--labora­

tory and divided into - three-- equal sub samples for threshing and-weighing,, . 

Each portion-of -each variety and treatment was threshed by hand, As con-
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ditipns warranted ■ this procedure would differ with the species, but never 

within the same-'species or lot. ■

■ After -threshing-100 seeds were counted - out-at-random from- each sub-- 

sample. Grains and -legumes were counted out without regard to- size-,- sound­

ness, shape- or -color, as long as the seed was - not broken...This work-was-

done on a frosted glass table using an overhead- light. With all -grasses 

indirect lighting under a frosted glass was used to, separate-the'-sterile- 

florets from the sound seed. In the early stages, of harves-ting-i-t -was- -ex­

tremely difficult to detect the caryopsis, and a large - percentage - of ster­

ile florets were-.put in with the supposedly sound seed.

The three seed subsamples within each lot of each- species-were weighed- 

separately-on-a-torsion balance in milligrams per 100 seeds. -In the-few 

cases in which-100 seeds were not obtained from the sample, the-weight -was- 

computed to the•equivalent of 100 seeds. The.seed weights of.the-subsam­

ples were then -combined to determine the .average ..seed-weight-fop- each indi— - 

vidual crop -under-.a specific treatment (frozen, oven dried and field cur­

ed)» An analysis of- variance for seed weight was computed for the -two - 

criteria, dates of harvest - arid post harvest treatments (frozen, oven dried 

and field cured)V' -

Germinations"Were then run /under a .standard set -of.procedures-(blotter 

method) used by- the-Montana State College- Grain -Laboratory--at-Bozeman, - Mon- - 

tana. Germinations were determined for all species, treatments and harvest 

dates separately.

In arriving at a figure for germination, the bulk method of computing
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was used. Thus, in the case of legumes, readily germina-ble- and hard seed 

were added together. It. was assumed that the hard seed would have germi­

nated if it had been properly treated.

The final step was to determine seed maturity for each of the-three- 

treatments (frozen, oven dried and field cured) at all harvest dates-, or 

days after -anthesis. This analysis was based upon two factors, standard 

seed weight (in milligrams per 100 seeds) and acceptable germination.

In establishing, an acceptable standard seed weight, the 'calculated 

seeds per-gram standards as set up., by the ,, Federal Seed Act Regulations, 

dated August 4, 1945, were used. A few minor changes were made- when- it 

was obvious- that the scale would not apply. Yellow Blossom alfalfa, being 

much smaller, -than common alfalfa, was-figured at double the rate of seed 

per gram. For oats-and-wheat of the varieties being used, one fourth more 

seed per pound - was.. added,. - since they are" considerably- smaller-- than common- 

varieties. - Perennial vetch,, being-less than half as large as common or 

winter varieties-,-, was computed at twice the number of seeds-per--gram for 

this species. All others were computed according to standard.

A composite of standards from states and regions having similar cli­

matic conditions to Alaska was used as a basis for establishing an -a-rbi— - 

trary line -of acceptable germinations. Further work will have--to- be done 

before a set.of1 -standardsv can be definitely established.

Table- III presents the standard seed weights and acceptable germina­

tions used in this study to determine seed maturity.
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Table III Acceptable standard seed weights in milligrams per 100 seed and 

acceptable .germination percentages used to determine seed matur­
ity.

Species Seed Weight Germination

lrains
Bdrley 3300 90
Oats 2500 90
Wheat 1500 .90

brasses
Smooth bromegrass 330 75
Meadow foxtail ' 63 60
Timothy ' 40 90

Legumes
Common alfalfa 200 85
Yellow Blossom alfalfa 100 85
Alsike clover 66 85
White clover 66 85
Red clover 160 85
Vetch 660 85

In all methods described in this study, the human error factor has en­

tered into the work. The widely distributed areas made it necessary for 

different personnel to evaluate anthesis. Also, techniques in tripping and. 

tagging were performed by different individuals. Variation in ovens and 

refrigerators added to the possible degree of error. Threshing, weighing 

and germination tests, however, were uniform for all locations, since they 

were carried out by one person using a standard set of operational proeed-

\
ures.



EXPERIMENTAL RESULTS
No significant differences in seed weights were found between treat­

ments, i.e, field cured, frozen or oven dried. The mean squares for seed 

weight at different dates of harvest were significant for all species at 

all locations.

Typical. Seed .Weight Development

Table III lists the acceptable standard germinations and seed weights 

established as a basis for determining seed maturity in this study. Table 

IV gives the actual seed weights (per 100 seeds in milligrams) for each 

five day harvest period after anthesis for all crops used in the problems 

On the basis of the data presented in these two tables, the days required 

to reach minimum, acceptable seed weights were computed and plotted on 

figure I.

The number of days required by the cereals to reach acceptable seed 

weight standards were similar. Wheat and barley at both Fairbanks and 

Matanuska reached the designated standard weight in 15 to 20 days, while 

oats took 25»
Grasses separated into two distinct groups. Smooth bromegrass at all 

three locations (Fairbanks, Matanuska, Bozeman) reached acceptable seed 

weights in a 15 to 21 day period following anthesis, with Matanuska re­

quiring the longer period. Thirty to 35 days were required for Timothy • 

at Bozeman and Meadow foxtail at Fairbanks and Matanuska to reach an ac­

ceptable seed weight. It is interesting to note that Timothy required 

only three days longer then Smooth bromegrass in the time required to reach 

an acceptable seed weight at Fairbanks, while 'at Bozeman the Timothy re-

23



Table IV Average seed weight, under all treatments add field cured seed germination percentage..

Date Weight per 100 Seeds "in mg. Germination Percentage
Area .of Days after Anthesis Days, after Anthesis

Cron Grown Anthesis 5 10 15 20 25 TO 15 40 5 -10 15 20 25 30 35 40

Wheat Fbks 7 / U 414 977 1418 1725 2018 2129 2091 92 99 100 100 100 100 100
Mat 7 / H 503 877 1312.1658 1975 1545 1557 98 100 99 100 100 100 100

Barley Fbks " 6/26 527 1223 1964 3130 3906 3913 3908 13 93 99 100 100 100 100
Mat ■ 7/11 1785 2508 3312 3900 4055 4073 4108 98.100 100 100 100 100 100

Oats " " Fbks 7/6 684 1112 1765 2358.2473 3163 3347 0 34 50 92 90 99 98
Smooth brome Fbks 7/1 197 328. 4.20 452 446 440 445 58 38 89 95 9.1 87 82

, Mat 7 / U 213 275 313 352 378 420 387 55 60 67 61 90 89 79- Boz 7/16 NS 190 341 401 418 388 391 NS 35 78 84 84 82 82
Timothy Fbks s 7 / U 17 26 49 58 63 69 72 77 93 96 98 97 99 96

Bdz" 7/21 8 20 23 31 -38 40 M 14 78 83 87 97 80 M
Meadow foxtail Fbks 6/11 48 45 87 74 93 93 105 2 2 20 20 49 57 72

M h f 6/6 NS 35 41 51 76 86 99 NS 0 4 50 84 98 98
Yellow BI. alf. Fbks 7 / U 10 21 .37 68 100 135 112 0 -0 0 42 . 91 92 $8

Mat 7/21 .2 12 23 47 66 85 91 0 0 0. 28 82 94 95
Red clover Fbks 7/16 36 46 85 141 193 173 166 23 15 55 90 94 82 97

Bq s 7/21 NS 97 160 21.9 223 229 M NS 78 95 98 98 98 M
Perennial vetch Fbks 7/6 120 445 443 808 1158 948 745 0 56 78 89 98 98 100

Mat 7/26 'NS 13 98 158 352. 566 M NS 0 0 0 56 99 M
Alsike clover Fbks 6/11 35 .38 62 79 86 89 77 14 6 95 100 97 97 100
White clover Fbks 6/21 36 63 95 80 85 M M 38 86 97 97 99 M M
Blue BI. alf. Fbks 7 / H 6 21 48 105 113 130 160. 0 0 0 16 44 58 68

LBGENDs Fbks is Fairbanks, Alaska 1 NS is no seed
Mat is Matahuska,. Alaska M. is missing plot
Boz is Bozeman, Montana
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Soecie Anthesis 5 10 15 20 25 3 0 2 5  Z  JSpecie
Wheat

Fairbanks
Matanuska

7/11
7/11

Barley
Fairbanks
Matanuska

6/26
7/11

Oats
Fairbanks 7/6

Smooth Brome 
Fairbanks 
Matanuska

7/1
7/11

Bozeman 7/16

Timothy
Fairbanks
Bozeman

7/11
7/21

Meadow Foxtail 
Fairbanks 
Matanuska

6/11
6/6

Yellow Blossom Alfalfa 
Fairbanks 
Matanuska

7/11
7/21

Red Glover 
Fairbanks 
Bozeman

7/16
7/21

Perennial Vetch 
Fairbanks 
Matanuska

7/6
7/26

Alsike Clover 
Fairbanks 6/11

White Clover 
Fairbanks 6/21

Blue Blossom Alfalfa 
Fairbanks 7/11

I Germination 
0  Weight 
* Estimated
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quired 16 days more than the Smooth brome'grass,

Galamagrostis and Kentucky Bluegrass were tagged at the early stages 

of flowering. Harvests were started ten days later. Maturity was extreme­

ly slow as shown by the low seed weights and germinations, but both were 

increasing rapidly oh the last harvest date,

legumes showed a greater range than either grasses or grains in the 

number of days necessary to attain acceptable seed weights. White clover 

from Fairbanks, took the shortest time, reaching standard seed weight in 

only 15 days, and Alsike an additional six days. Perennial vetch at Fair­

banks required 23 days, while the same species; at Matanuska did not mature 

in 40 days, Red clover required a week less to reach an acceptable seed 

weight at Bozeman than at Fairbanks^ the latter requiring 22 days.

Alfalfa is slower than most legumes to reach an acceptable seed weight. 

Yellow Blossom alfalfa, appears to reach the minimum standard seed weight 

much sooner than the blue flowered alfalfa, the latter not maturing at Fair­

banks in the 40 days alloted to this study. The yellow flowered species, 

however, had reached an acceptable seed weight ten days before,

Matanuska Yellow Blossom alfalfa lots failed to reach acceptable seed 

weight by the end of the harvest period (40 days after anthesis),
These differences are shown graphically by the bar graphs in figure I, 

It appears that in the case of .forage crop seed, maximum seed weights 

will be developed more rapidly from anthesis at Fairbanks than at Mathnuska, 

This is true for three of the four species studied in 1951. The fact that 

precipitation at Matanuska was below normal during the early part of the 

1951 growing season should be noted as one contributing factor.



It is interesting to observe that the rate of endosperm development 

is rather, constant for the various species grown at both Fairbanks and 

Matanuska. That is, a ranking at either location would in general hold 

truej for any of the species,

: A Bozeman and Fairbanks comparison exhibits a much greater variation 

between rankings of the three species at the two locations. Red clover 

developed rapidly at Bozeman and Timothy very slowly; at Fairbanks' Timo­

thy developed rapidly and Red clover much more slowly. The .rate of de- ■ 

velopment of Smooth bromegrass was the same at both locations. It should 

be noted that anthesis of Smooth bromegrass, at Bozeman in 1951 was; from 

2Q to 30 days later than in any other year during the past seven year- per- 
iqd, Timothy was one to two weeks later than normal,

Typical Germination Development

Table IV includes percentages of germination of field cured lots for 

all crops at all three locations with the average seed weights previously 

described. Each field cured (air dried) germination percentage is then 

used as a check for the frozen and oven dried germinations, since field 

curing is the practice most commonly followed during an average year.

These comparisons are made first.

Under field conditions all cereals at both Fairbanks and. Matanuska= 

reached Krjn-SnnTm acceptable germinations within ten days after anthesis 

with the exception of oats (Fairbanks), which took 20 days.

Barley- was somewhat slower to develop an acceptable germination at 
Fairbanks than at Matanuska.

At Fairbanks the relative development of germination in the small
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•Table V Germination percentages of field cured and frozen seed at different maturity stages.

Date ' Germination % of Field Cured. Seed Germination % of Frozen Seed 
Area "of Days after Anthesis Days after Anthepis

Crop- ________  Grown- Anthesis 5 10 15 20 25 30 35 AG 5 10 15 20 25 30 35 LQ

Mheat Ftiks 7/11 92 99 100 100 100 100 100 80 99 94 100 100 98 99
Mat 7/11 98 100 99 100 100 100 100 100 93 99 100 91 100 100

Barley Ftiks 6/26 13 93 99 100 100 100 100 10 93. 98 100 100 100 100
•Mat 7/11 98 100 100 100 100 100 100 97 94 99 100 98 100 ioo

Dats .......... Ftiks 7/6 0 34 50 92 90 99 98 3 33 77 96 97 100 100
Smooth bromegrass Ftiks 7/1 58 58 89 95 91 87 82 73 76 70 88 89 .92 91

Mat 7/11 55 60 67 61 90 89 79 5 66 74 53 86 80 SC
Boz" 7/16 NS 35 78 84 84: 82 82 ■NS 20 22 64 75 86 82

Timothy Ftiks 7/U. 77 93 96 96 97 99 96 72 64 97 99 98 98 99Boz" 7/21 14 78 83 87 97 80 M 14 54 71 76 83 83 M
IIeadow foxtail Ftiks 6/11 2 2 20 20 49 57 72 I 0 11 36 56 74 75Mat' 6/6 NS -0 4 50 84 98 98 NS 0 0 26 75 87 9C
Eellow BI, alfalfa Ftiks 7 / H 0 0 0 43 91 92 88 0 ■ 0 0 44 88 92 92

Mat” 7/21 0 0 0 28 82 94 95 0 0 0 2 28 79 75Bed clover Fbks; 7/16 23 15 55 90 94 82 97 0 30' 72 83 86 79 94Boz' 7/21 NS 78 95 98 98 98 M NS .0 42 93 95 96 .M
Perennial vetch Ftiks 7/6 0 56 78 89 98 98 100 0 70 64 95 99 88 96Mat' 7/26 NS 0 0 0 56 99 M NS 0 0 0 29 87 MAlsike clover Ftiks 6/11 14 6 95 100 97 97 100 0 11 80 97 96 99 95Mhite clover " Ftiks 6/21 38 86 97 97 99 M M 9 93 98 9? 99 M M
KLue BI, alfalfa Ftiks 7/11 0 0 0 16 44 58 68 0 0 0 35 39 63 65
LEGEND5 Ftiks is Fairbanks., '.Alaska NS is ho seed

Mat is Matahuska, Alaska M_ is missing plot
Boz is Bozeman, Montana
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figure 2»Davs to acceptable PArmination when seed is field cured & frozen. 
Specie Anthesis 5 10 15____ 20 25 30 35 40
Wheat

Fairbanks
Matanuska

EBarley
Fairbanks
Matanuska

7/11
7/11

6/26
7/11

Field Cured 
Frozen 

* Estimated

Oats'
Fhirbanka

Smooth Brome 
Fairbanks 
Matanuska

7/1
7/11

Bozeman 7/16

Timothy
Fairbanks
Bozeman

7/11
7/21

Meadow Foxtail 
Fairbanks 
Matanuska

6/11
6/6

Yellow Blossom Alfalfa 
Fairbanks 
Matanuska

7/11
7/21

Red Clover 
Fairbanks 
Bozeman

7/16
7/21

Perennial Vetch 
Fairbanks 
Matanuska

7/6
7/26

Alsike Clover 
Fairbanks 6/11

White Clover 
Fairbanks

Blue Blossom Alfalfa
Fairbanks 7/ll Tl
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grains would be in orders wheat, barley,' and oats with wheat developing 

the most rapidly.

In general the small grains developed an acceptable gemination much 

sooner than either grasses or legumes, Time of harvest of small grains 

would probably be determined by seed weight rather than germination as 

development of an acceptable weight lagged considerably behind germination.

In all three areas Smooth bromegrass required 18 to 20 days to reach 

the standard germination, Timothy, Alsike clover and White clover at Fair­

banks require 15 to 20 days. All other species attained the minimum within 

36 days, excepting Blue Blossom alfalfa (Fairbanks), which failed to reach 

an acceptable seed germination by the end of the harvest period (figure I).

Legumes for the most part developed an acceptable germination and an 

acceptable seed weight at about the same time. With perhaps the exception 

of Meadow foxtail at Fairbanks, an acceptable seed weight indicated an ac- . 

ceptable germination in all species.

Effect of Freezing on Germination

Freezing had no effect on germination of small grains at any location 

or stage, of .maturity studied, (Table ? and figure 2) The effect on' grass­

es was variable. Smooth bromegrass- and Meadow foxtail at Fairbanks showed 

a result in reverse to the other grasses, reaching an acceptable germina­

tion five days earlier than field cured samples. The remainder of the 

grasses at all locations were one to five days longer in attaining standard 

germination, except the lots of Timothy and Smooth bromegrass at Bozeman,

It should be noted that these samples were left at 26°F for twelve hours 

instead of the prescribed two hour period. This would apparently account



Table VI Germination-percentages of field cured and oven dried seed at different maturity stages.

Date Germination % of Field- Cured Seed Germination"% of Oven Dried Seed 
Area of " Days after Anthesis Days after Anthesis'

Crop Grown Anthesis 5 10 15 20 25 30 35 40 ? 10 15 20 25 ?0 35 40
Wheat Ftiks 7/11 92 99 100 100 100 100 100 70 99 100 99 100 99 100

Mat 7/11 98 100 99 100 100 100 100 26 0 52 90 100 100 100
Barley Ftiks 6/26 13 93 99 100 100 100 100 0 0 89 99 100 100 100

Mat 7/11 98 100 100 100 100 100 100 37 0 88 98 99 100 100
Oats Ftiks 7 /6 O 34 50 92 90 99 98 0 I 49 91 98 92 99
Smooth bromegrass Etiks 7 A 58 58 89 95 91 87 82 0 55 76 77 89 88 57

Mat 7 /H 55 60 67 61 90 89 79 0 0 8 18 41 71 68
Boz" 7/16 NS 35 78 84 84 82 82 NS 0 27 57 56 80 79Timothy Ftiks 7 /H 77 93 96 96 97 99 96 10 3 78 97 97 98 94Boz 7/21 14 78 83 87 97 80 M - I 0 0 5 49 46 M

Meadow foxtail Ftiks 6/11 2 2 20 20 49 57 72 0 I 23 23 71 64 60
Mat" 6/6 NS 0 4 50 84 98 98 NS 0 0 0 0 92 92Yellow BI,'alfalfa Ftiks 7 /H 0 0 0 43 91 92 88 0 0 0 0 65 88 98Mat" 7/21 0 0 0 26 82 94 95 0 0 0 0 0 73 90!

Red clover Ftiks 7/16 23 15 55 90 94 82 97 15 23 59 82 91 85 90Bdz “ 7/21 . NS 78 95 98 98 98 M NS 22 52 87 97 97 M IPerennial vetch Fbks 7 /6 0 56 78 89 98 98 100 0 0 45 72 97 100 100Mat" 7/26 NS 0 0 0 56 99 M NS 0 0 0 0 4 M IAlsike clover Fbks 6/11 U 6 95 100 97 97 100 29 23 57 98 98 98 98White clover Ftiks 6 /21 38 86 97 97 99 M M 84 79 94 90 100 M MBlue BI. alfalfa Fbks 7/11 0 0 0 16 44 58 68 0 0 0 17 35 52 35

LEGENDI Ftiks is Fairbanks, Alaska 
Mat' is Matariuska5 Alaska 
Boz is Bozemari5 Montana

NS is no'seed 
M  is missing plot
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figure 3o Days to reach acceptable germination-field cured & oven dried. 
Snaeie_________________ Anthesis_______ 10 15 20 25 30 35 LO
Wheat

Fairbanks
Matanuska

Barley
Fairbanks
Matanuska

Field Cured 
Oven Dried 
Estimated

Oats
Fairbanks

Smooth Brome 
Fairbanks 
Matanuska

Bozeman

Timothy
Fairbanks
Bozeman

7/11
7/21 i*

Meadow Foxtail 
Fairbanks 
Matanuska

6/116/6
Yellow Blossom Alfalfa

Fairbanks 7/ll
Matanuska 7/21

Red Clover
Fairbanks 7/l6
Bozeman 7/21

Perennial Vetch
Fairbanks 7/6
Matanuska 7/26

Alsike Clover 
Fairbanks

White Clover 
Fairbanks

Blue Blossom Alfalfa
Fairbanks 6/ll
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for the injury to germination at early stages. In the case of legumes, no 

appreciable differences in germination due to the freezing treatment were 

noted with the exception of Yellow Blossom alfalfa at Matanuska«

Germination of seed that had developed,an acceptable seed weight was 

not affected by the light freezing treatment so that an ,acceptable weight 

indicated an acceptable germination even with a light frost. With a more 

prolonged freezing exposure, as at Bozeman, an acceptable seed weight was 

not an indication of an acceptable germination, particularly in the case of 

the two grasses studied. Seed must be more mature to withstand .a light 

frost of long duration without a depressing effect on germination.

-Effect of Gven Drying on Germination

Oven drying reduced germination.of all species in the earlier stages 

of maturity at all.three locations. Delay in reaching a stage which could 

be oven dried without appreciable loss in .germination was very pronounced 

in some cases, delaying development of an acceptable germination as much 

as 15 days, or twice the normal length of time usually required. The ex­

ception to this tendency was Meadow foxtail at Fairbanks, which reached the 

acceptable standard germination six days earlier than the field cured lot.

Grain of acceptable seed weight can be safely oven dried with the 

temperatures used, in this study. Legumes of acceptable ,seed weight can 

also be oven dried at these temperatures without damaging effects, ex­

cepting Yellow Blossom alfalfa at Fairbanks, Perennial vetch at both Fair­

banks and Matanuska and Red clover at Bozeman. These legumes require ap­

proximately five days longer to attain acceptable seed germination when 

oven dried.



An acceptable seed weight in Meadow foxtail indicated that the seed 

could be oven dried without danger of obtaining below standard germination. 

Other grasses required a greater degree of maturity than that indicated by 

the seed weight.

Before oven drying, leaving seed in the field for five days after it 

has reached acceptable seed weight, will assure good germination, using 

germination seed weights and length of exposure as presented in this study.

34



35
EESOUSSION

In evaluating the data presented in this problem, ecological differ­

ences existing between the three areas should definitely be considered, A 

brief survey of climatological facts will provide a better understanding of 

the results of the study, (Appendix figures 4, and-5,)
The Agricultural Experiment Station in the Tanana Valley, where the 

major part of the tests were conducted, is located six miles out of Fair­

banks deep in the interior of Alaska (nearest North latitude is 65°)« It
'

is a region with some permafrost, but in spite of the frozen subsoil the 

practicability of agriculture has been adequately demonstrated. Over a 34 

year period, the average January temperature has been -11,6GF with ^66°F as 
the lowest temperature on record. A comparatively heavy snowfall protects 

perennials from the effects of these low temperatures. Snow begins to fall 

in October, and gradually accumulates during subsequent snowfalls until'the 

snow cover measures about four feet. There is seldom a thaw, never a com­

plete one, and winter winds are rare, so the ground is not exposed during 

the cold months. Spring break-ups are relatively swift, occurring usually 

in late April or early May, Peak temperatures occur in July with 60°F as 

average and 99°? as the maximum recorded temperature in 34 years. Total 

precipitation ranges' from' 8.5 to 16 inches with an average over the years 
of 11.87 annual rainfall. Since approximately half of this comes during the 

growing season and there is a favorable evaporation-precipitation ratio, 

this rainfall is sufficient. The peak precipitation comes in early August, 

but drops in September, permitting field curing of crops during a normal 

year. The most significant climatic factor.in this Fairbanks region is the
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number of daylight hours (sunrise to sunset), ' On May I there are I? hours 

of daylight in this area; this increases to 20 hours and 34 minutes on June 
I and 21 hours. and Id minutes by July I; then by August I the number of day­

light hours has dropped back to Id hours and 16 minutes. On June 21, the 

longest day, the sun is up 23 hours and 40 minutes. Twilight (sun no more 

than 12° below horizon) is continuous during the brief period that the sun 
is down, so that crops are growing all but a brief period during a 24 hour 
day. Plants will, therefore, mature in this area when it is impossible for 

them to mature during the same number of days in a more southerly latitude. 

The Agricultural Experiment Station in the Matanuska Valley (nearest ■ 

Iiorth latitude is 61°), where a second part of the data was gathered for 

this problem, is located about $0 miles by road from Anchorage and-the Oook 

Inlet and 125 air miles from the open south coast of Alaska, It is bounded 

on three sides by mountains, and lies on the line of change between coastal 

and interior climatic conditions. Over a 19 year period, the average Janu­

ary temperature had been 12,6°F with -36°F as the lowest temperature on 

record during this time. The snow cover is frequently melted or reduced to 

a sheet of ice by winter thaws, and wind storms blow (not as common) with 

sufficient force to expose cleared ground. Perennials have been killed or 

weakened as a result. The average frost-free growing season at ,Matanuska 

is 108 days of mild temperatures with a July average of•56»5°F and a record 

high of 91°F, Rainfall is moderate, ranging from 13 to 18 inches annual 

total precipitation, and more than half of this falls during the summer 

months, August and September particularly. Thus, artificial drying is some- 

times required for curing hay. The mild summer temperatures and frequently
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overcast skies tend to keep.evaporation percentages low, so rainfall is 

adequate. In this latitude there is still a great variation in day length 

between summer and winter. By May I there are about 15 hours and 30 min­

utes of daylight, increasing to approximately 18 hours and 30 minutes on . 

June I. After the summer solstice on June 21, the days decrease at the 

same rate as the increase during May and June. These long days lengthen 

the photosynthetic period in plants and induce quick growth.

Comparison of the two Alaskan locations shows several significant dif­

ferences between, their climates. Matanuska does not experience the extremes 

of temperatures, having a milder winter and longer growing season with heav­

ier rainfall than at Fairbanks. Because Fairbanks lies 240'miles to the 

north of Matanuska, its days (sunrise to sunset) are longer. Fairbanks 

normally has warmer summer temperatures. These last two factors would ac­

count for the earlier maturity of longer season crops, such as grasses and 

legumes. Grains mature at approximately ,the same time at both Matanuska 

and Fairbanks 5 the latter area is usually earlier by one week. For all 

crops except Meadow Foxtail, the germinations and seed weights were higher 

at Fairbanks than at Matanuska on any given date (figures I, 2 and 3, Ta­
bles IV, V and V I ). By the close of the harvest period, however, weights 

and•germinations of seeds are nearly equal at both locations, with Matan­

uska attaining this maturity later during the harvest period.

It should be noted that the summer of 1951 when this study was con­

ducted, was not average at Matanuska. The rainfall.was less than average 

until the middle of the growing season.

The Montana Agricultural Experiment Station in the intermountaih Galla­



tin Valley (closest Worth latitude is 46°) is located at Bozeman (altitude 
4,795 feet) in the southwestern part of Montana, This area was used as, a 

comparison between Alaska and the United States proper. The differences 

in climatic conditions (Appendix figures 4* and 5,) and variations in re­
sults of this study show very definitely that some agricultural informa­

tion from the states must be modified to apply to the Territory, Bozeman 

has a milder, moister climate with a somewhat longer frost—free growing 

season of 115 days. The average annual,precipitation is 17,5 inches with 

64 percent falling between April and September, Evaporation percentages 

are higher here than in the two Alaskan locations. Over a 39 year period 

the average January temperature was 20,B0F and the average July tempera­

ture was 64«6°F, The snow cover is adequate, for the temperatures are 

moderate compared to Fairbanks1 readings. Winter thaws often occur, but 

perennials are not seriously affected. The hours of daylight at Bozeman

fall far short of those in Alaska, being but 15-hours and about 30 min-
'

utes on the longest day of the year, June 21, This is evident in the earli­

er dates for anthesis for the Alaskan plantings. The. combination of long­

er growing season and slightly warmer summer temperatures at Bozeman are 

advantages in maturing the longer season legumes.

Certain farm practices that had been followed in Alaska previously 

should be changed in light of this study. It is -evident from the results 

on Blue Blossom alfalfa at Fairbanks that, if 1951 was an average year as 

the climatological factors seem to prove, it should not be cut until Sept­

ember I or later. Otherwise acceptable seed weight and germinations will 

not be attained. Yellow Blossom alfalfa, on the other hand, can be cut two
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or three weeks earlier5 subjected to a light frost, artificially dried or 

field cured, and it will still show a germination of 90 percent or above 
inthe Fairbanks area. In Hatanuska similar results could be expected 

with Yellow Blossom alfalfa if. it were harvested one to two weeks earlier 

than it has been. Results of this study would indicate tfyat wheat, oats 

and barley ,can be cut for seed purposes at least ten days sooner than the 

present practice, since they are fully mature and can be subjected to any 

one of the treatments, field cured,.frozen or oven dried without damage.



SUMMARY
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Fourteen field crops were studied at three locations, Fairbanks and 

Matanuska, Alaska, and Bozeman, Montana, to determine when each crop could 

be most profitably harvested for seed, and what different effects field 

curing, a light frost or artificial drying would have on the maturity of 

that seed. Seven consecutive harvests were taken from each crop at five 

day intervals after anthesis, These harvestings were divided into three 

equal lots for comparison under the three treatments of freezing, oven 

drying and field curing. Factors noted were; date of anthesis and number 

of days required to reach standard seed weight and acceptable germination, ' 

Variations in results at the three locations are compared,■

An analysis of variance indicated that there were no significant dif­

ferences in seed weights whether frozen, oven dried or field cured. The 

rate of endosperm development was shown to be rather constant for the var­

ious species grown at both Fairbanks and Matanuska, Bozeman and Fairbanks 

showed a greater variation in seed weights between the same crops studied 

at the two locations.

Dates of anthesis were five to ten days earlier in the Fairbanks area 

than in the Matanuska area for the same species of plants with the excep­

tions of Khogot wheat and Meadow foxtail, which were approximately equal,

At the Bozeman site, anthesis was five to fifteen days later than at Fair­

banks for like species.

Germination percentages from the field cured lots were: used as a 

check or basis of comparison with frozen and oven dried lots. In general 

the field cured small grains developed acceptable germinations earlier than
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other grasses and the legumes. Since the development of standard seed 

weights lagged considerably behind acceptable germinations for these small 

grains, time of harvest would be determined by seed weight, .Field cured 

results for grasses varied, but legumes, for the most part, reached ac­

ceptable germinations and seed weights at about the same time.

Freezing had no effect on germination of 'SingtIl grains at any loca­

tion or stage of maturity. Results for grasses differed, but a one to 

five days longer period was generally required for frozen lots to attain 

acceptable germinations when exposed to frost. Smooth bromegrass and 

Meadow foxtail at Fairbanks were the exceptions, maturing five days earlier 

than field cured samples. Legumes were either unaffected or required a one 

to ten day longer period, As with the field cured lots, acceptable seed 

weights indicated acceptable germinations•,

Artificial drying had a definite retarding effect on percentages of 

germination for all species at all locations, excepting oven dried Meadow . 

foxtail at Fairbanks, which attained acceptable germination six days earli™. 

er than the field cured lots. However, all crops except Perennial vetch at 

Batanuska had reached acceptable percentages of germination by the sixth 

harvest date, thirty-five days after anthesis. The Fairbanks lots were the 

earliest« Standard seed weights were reached five days sooner than accept- ■ 

able seed germinations. The best practice would be to leave the seed in 

the field for this five day period before oven dryingi
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Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec._

Fairbanks, Alaska - 65° Latitude*

(The sun is below horizon 20 mins, on June 21)

Matanuska, Alaska - 6l° Latitude*

Bozeman, Montana - 46° Latitude 

Legend - Each Symbol Represents The Face Of A 24 Hour Clock

DARKNESS, TWILIGHT AND DAYLIGHT ON THE FIRST DAY OF EACH MONTH 
AT FAIRBANKS, MATANUSKA AND BOZEMAN

figure 4

Darkness Daylight Twilight
Sun no more 
than 12° 

below horizon
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