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Abstract:
Seed corn was harvested at 3 moisture levels, 41.2%, 33.7%, and 27.1%, and each dried at
temperatures of 110°F, 120°F, and 130°f.

The effects on germination of percent moisture at harvest and drying temperature were investigated.
The influence of height of grain in the drying column and the level in the drying column from which
corn was removed were also studied.

The dried seed was subjected to the process of accelerated aging. The effect of aging and the effect of
the various treatments on the germination of the aged seed were then investigated.

With respect to the unaged seed, temperature, percent moisture at harvest and sampling level, all
significantly influenced germination. There was a linear reduction in germination with increase in
percent harvest moisture. Temperature affected germination in a similar manner; the reduction in
percent germination was, however, more pronounced as temperature was increased from 120°F to
130°F.

The temperature effect was also manifested by the influence of sampling level on germination.

The ability to withstand higher drying temperature increased as percent moisture at harvest decreased.
Height of grain in the drying column was found to influence germination at high harvest mositure.

Aging was found to lower percent germination. The general effect of aging as related to each of the
significant treatments was to accentuate, almost similarly, the influence of these treatments in the
unaged seed.
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ABSTRACT

Seed corn was harvested at 3 moisture levels, 41.2%, 33.7%,
and 27.1%,and each dried at temperatures of 110°F, 1209F, and 130,

The effects on germination of percent moisture at harvest and
drying temperature were investigated. The influence of height of
grain in the drying column and the level in the drying column from
which corn was removed were also studied.

The dried seed was' subjected to the process of accelerated
aging. The effect of aging and the effect of the various treat-
ments on the germination of the aged seed were then investigated.

With respect to the unaged seed, temperature, percent moisture
at harvest and sampling level, all significantly influenced germin-
ation. There was a linear reduction in germination with increase in
percent harvest moisture. Temperature affected germination in a
similar manner; the reduction in percent germination was, however,
more pronounced as temperature was increased from 120°F to 130°F,
The temperature effect was also manifested by the influence of
sampling level on germination.

The ability to withstand higher drying temperature increased
as percent moisture at harvest decreased. Height of grain in the
drying column wds found to influence germination at high harvest
mositure.

Aging was found to lower percent germination. The general
effect of aging as related to each of the significant treatments was
to accentuate, almost similarly, the influence of these treatments
in the unaged seed.




INTRODUGCTION

Under favorable conditions, most farmers in the United States
harvest corn which is intended for seed at a moisture content of about
25% and. rarely above 30%. The corn is dried on the cpb as rapidly as
possible to less than 14% moisture before being put into storage.

Under these conditions good gerﬁination and high quality are
gbtained if'storage conditions are adequate.

Drying of seed is done for the following reasons:

1. To preserve the seed from ﬁhysical or chemical changes

brought about or enhanced by the presence of excess-moisture.

2. To bring the seed to the stqndgrd commercial requirement

of moisture content. -

3. In some cases, to remove the crop from exposure to field

conditions, that might impair the qual?ty of the seed. Such

adverse field conditions are shattering, insect infestation,
precipitation, and frost.

The most widely used method of drying is a unit which provides
heated air under pressure. The heated air is forced through the seed,
and, by virtue of its lowered vapor pressure, it piéks up moisture
from the seed.

In the drying of grain intended as feed, temperatures are not
very critical, but the selection of a proper drying.temperéture is the
most important prerequisite in seed drying requirements. While too

low a temperature will make the drying operation inefficient, too




- 2 -
high a temperature may exert certain deleterious effects on the seed
and particularly on the embryo. Since the importance of seeds, unlike
feed grain,lies in their ability to germinéte and grow vigorously
into normal plants, any impairment of the embryo is to be avoided.

As already indicated, one of the reasons for artificial drying
of seeds is to remove the crop from exposure to certain undesirable
field conditions. In many agricultural areas, therefore, corn is
sometimes harvested at a moisture level far higher than would be
desired in an effort to prevent total loss of crop due to certain
field conditions. Thus, in the northern states of the U.S., corn
might be harvested earlier than usual in an attempt to prevent frost
injury.

The author is motivated in this study by conditions prevailing
in Ghana, his home country, where the problem is not one of frost
injury but rather of precipitation during the time of harvesting and
processing. .Ip Ghana, fraditionally two corn crops are harvested each
year. The first crop is harvested by early August and the second
crop is planted early in September.

The seed har&ested from the first planting may not necessarily
be used to plant the second crop, as seed from the previous &ear's'
harvests would normally be readily available.

Since artificial drying is practiced on.a very limited scale
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most of the corn is dried in the sun. Thus, the mature corn remains
unharvested until dry enough to Be hand-shelled. The shelled corn is
further dried on drying slabs until dry enough to go into storage.
Therefore, at the time of harvest the corn is generally a£ a moisture
content of about 18%. |
The second planting follows the first harvest very closely and
only a short period is available for the harvesting and processing
of the first crop and the preparation of land and planting of the
second crop. This short period is also one of intense rainfall and
cloudiness. The net result of this state of affairs is as follows:
1. Field conditions, both aerial and edafhic become very
unsuitable for work in the field both with regard to preparation
of the land for the second corn crop and the harvesting of the
first in early Apguét.
2. The frequent precipitation and cloudiness cut. down the
period that the traditional method of drying can be employed.
Some corn may, therefore, eventually have to go into storage
at a moisture level not suitable for storage, while some nay ;-
go moldy on the drying slabs.
3. The greater portion of the second season rainfall falls in
September and October. Therefore, any delay in planting usually
exposes the plants to drought conditions at about tasseling stage

and this may lead to crop failure.
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The foregoing conditions do not pose problems for the ordinary
peasant farmer whose holding rarely exceeds five acres. But any fair-
sized farm really does face serious problems. ‘Some farms may try to
forego a second planting and concentrate on. processing the first crop.
However, this constitutes an inefficient use of land and other cap-
ital investments.

Perhaps a better solution would be to harvest the first crop
earlier and dry the immature corn by artificial drying so that there
is time enough to devote to preparation of land and planting of the
second crop. ’

The general purpose of the study reported herein, was to deter-
mine the suitability of immature corn for seed purposes. The principal
objectives were as follows:

1. To design and construct a pilot corn drying unit satisfactory

for drying ear corn to bé used for seed.

2. Using this drying unit, to dry corn harvested at three levels

of moisture, each being subjected to three temperatures. There-

after to.determine the effect of both harvest moisture and drying
temperature on the germination of the dried corn seed.

3. To determine if the 1e§e1 in the drying column at which seed

corn is dried (referred to in this study as sampling level) has

an effect on the percent germination.

4. To determine the influence of height of gréin in the drying




chamber on germination.
5. To determine the storability of the various corn samples

through the technique of accelerated aging.




LITERATURE REVIEW

The suitabiLity of'immaturé corn for seed has been invesfigated
by many workers. Sgon after.artificial drying became Widespréad and
‘seed corn could be harvested earliér, it becameinecéssary to know séfe
temperature limits for drying and also any effect drying-témperature
would have on theAseed, espgcially immature one.

Duncan and Marston (1) l/harvésted seed corn.in different stages
of maturity, i.e.; milka,éqft dough aﬁd hafd déugh stagéé= Samples oﬁ.
all fhree stages were placed on the laboratory table and alloﬁed to
dry at 68°E room temperature. 'All samples germinated 100 peycent°

| Similar samples were dried in an oven with a constant temperature
of 112°F. Soft dough samples were dried for a perioed of i8 hQufs and
hard dough samples were dried for a period of 24 hours. While'this'
treatment did not seem to lower the germinatiom ability of corn in the
soft .and hard dough stages, germinétion of corn in the milk stage was
lowered .to about 40%.

However, when the milk stage sample was dried with a temperature
of 959 for 36 hours the.germinétion_wasfraised,tQ 90 percent.

Dimmock (4) did extensive investigation into the effect of
maturity apd artificial drying upon the quality of seed corn, 'He used
samples ranging from 20 percent to 58 percent moisture at time of
harvest and dried them at temperatures ranging from 108°F to-QSOOFy
Comparable samples were also ;ir dried as a‘che,ck° | |

y

=/ Figures in parenthesis refer to literature cited on page 46.
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‘bimméck Obégrved_thaﬁ immacﬁr;ty‘had'définité effecfslupon the
appearance Qf.the ééed; :The-kernéls nge smail, shrunkeh, &ull,_'
opaéug, an ‘the feficarp was_ofteg Eliétgred,' Aftificiél:d;ying of'
immat@re seed-séémed'to increase the.biistefiﬁg of ‘the periéarp and
the seed tobk'qg a:bléached éppearénce.,Iﬁe’fguné”that'ip éll arti-I
ficially,dried saméles, radiciés géﬁeargd at a'fastef raté'dﬁring
germination_than.airedried.séméleé. Iheiéppeaﬁance 6f rédiéles’ih
Fhe aaftifiéiaily-df§ed éaﬁplés waé.mqpe;réﬂid'in ﬁﬁe immature’samples“
having-43 and 59 pgpceﬁt moisture ag-ha;vést, Howeve?, éwe}ve'hqurs
after the first’bbservétioﬁs Wére médg,,;he m5ré ﬁature éamples had
gqugllgd the‘équnt‘andg thence, tﬁe rate oﬁiappearaﬁcé éf'radiélés”
was the”same in allts;mpleé?-both artificiél}y;d?ied and air&dﬁiédl

He fouﬁd'pIUmulés; on the other hand;,toidevelop,most.rapiﬂly in the

more mature,  low-moisture kgrnels. In,this_cése, the immature

kernels, éspeciall& £hosé artifiéiaily dfied; haa the iowest'plumﬁle‘
count throughout. Immatﬁrity Qf-Seed was found not only ta retard
developmént of secondé?y or lateral roots bu£ aléé make for less
vigorous_seeélinés. 'Iﬁmaturity was also found téirétard'fielé emer -
gence. This effect was further acceq;uatea by artificial aryiﬁgu
While the air-dried immétufé.kernels a£'48% moisture producea-93%
emergence in 12:days, it rgqﬁired-iﬁ‘days to produce 15% emeréehce

in the corresponding artificiallyrdried'samples, Dimmdcktsurmized

from such é'widé'difference between these two samples ﬁhat_the




-8 -
temperature of drying may have been too high for the immature corn,
resulting in either or all of the following:

1) direct injury to the meristematic cells of the embryo

2) injury to those cells of the scutellum responsible for the

secretion of diastatic and other enzymes

3) total or partial destruction of the enzymes themselves, or

lowering of their activity.

Dimmock also founa artificial drying to have an effect on germin-
ation of mature corn. An air-dried sample which contained 277% moisture
at harvest required 8 days for 100% seedling emergence. An air-dried
327% moisture sample required 9 days for 987 seedling emeréence° On
tﬁe other hand, artificially~dried samples at the same moisture levels
required 15 days to attain 98% seedling emergence.

Dimmock concluded from his work that drying at temperatures
ranging from 130 to 1509F for periods up to 24 hours proved injurious
to the germination and seedling emergence of well-matured corn which
had 22.5 to 26% moisture at harvest. He also found that shelled corn
suffered greater injury than the ear corn at all temperatures and all
periods of drying.

Harrison and Wright (7) concluded that drying with férced air
at temperatures between lOéOF to 113°F is ?ot injurious to ear corn.
At 1229F ear corn was appreciably damaged and at L40CF, almost all

germs were damaged while a temperature of 1589F completely killed all

germs .
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Sprague . (12) worked with seed corn, the moisture percentage of
'Whlch ranged from 83 79 for the flrst harvest to 23 33 for the 1ast.
_He planted his- germination'samples in sandland kept_daily records.of‘
emergenoe until germination.was-completed,: He'found that the‘germin_
'ation,percentageS'for the aamples determined immediatelylafter harveat
ranged'from 0. to 100. The germination percentage, however, 1mproved ‘
for all samples the 1onger they were kept or the drier they ‘became.
‘He summarLZed that.after-ripening of immature oonp is achleved-by the
loss of‘moiatpre.‘ While exhihiting a great variability in time<of;
'genmination'immediately after harvest, immature corn, he.said, :..:.
increases.its germination ability_and'deoreases the‘variability,in
time of germination, as it dries ont, 'He stated that the moiature:
content of immature seeds must be rediced to approximately 25% before
normal germlnatron gccurs, Corn kernels, he noted, reqﬁire a mini-
mum of approx1mately 35 and 69% m01sture in whole grain and embryo,
respectively, before germination can occur.
| Sprague thought that the meohanism that is responsible for
5inhibiting germination in freshly harvested oorn is centered in the
. scutelium, -
Koahimizu (1i1) reported'in his Work that,.althongh it is true
that a decreaae in moisture content brings about germination, he
: diaagreed with Sprague as to the'meohaniém involved. He attribnted»

the effect to a consequent ingrease in nutrient solution and oxygen.
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He excised embryos of unripe corn_seeds and.found that they germinated
more quickly than'intaqt seeds. He also discovered that endosperm
juiee"of unripe seeds inhibited germination. He, therefore,‘surmisedf
that drying of the -seed might change the naturerf the inhibiting
, substance,so that it no longer wouid'inhibitigermination. |

Walker (13) found that corn harvested 31 days from s1lk stage
‘and older achieved from 90 to 100% germlnation in 9 days He sur-
mised that good germinatlon and strong plants - can be expected to be
produoed by.immature corn that has been well cured and carefully
stored. )

Wileman  (14) dried_samples of.corn‘harvested at meisture Ieuels
ranging from 35% and above down to.less than 20%, He used drying
temperatures ranging from 100°F to 140°F'at 100 intervals.

He found that the higher the initial moisture oontent of the
corn, the lower the drying temperature must be to avoid deteriorationt
Corn with an initial moisture oontent of 35% or more dropped rapidly
in. germination when dried at air temperatures as high as 1200F, Corn
’w1th a moisture content of 20 to 25% suffered no appre01able reduction
in germination when subJected to a drying temperature of 1209F. A

 temperature of 1309F did not seem to appreciably harm corn with less
than 20%.moisture. “
Wilemah alsoe found that drying mith low temperatures (about 1000F)

can lead to fungus growth which will in turn retard germination. 'This
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is due to the fact that fungus can £olerate low drying temperatufeg.

Wileman tried to determine if there were any differenges.in
heat.tolerance between the varietieé Qf‘cqrn that -he ﬁsed, Hé conw.
cluded fvom his data that any differences that might exist are too
insignificant and of no practical copsequen¢e within the rdnge of air
teﬁperatures used, |

In his article on heat for control_of cefeal inseéts,:Goodwind(6)
remarked that corn heated to a temperature of 1400F for almost 2 days |
germinated glmost as well as an unﬁeated sample from the same 1°t7
This temperature is very high and his findings in this respect dg not
agree with those by most other workers whose general cohcensug of
opinion is that even 130°F wi;1 decidedly impair germipation of seéd '
corn. It éeems that his primary objeétive'being the recommendation
of suitable temperatures for insect contrpl,'he might have been less
enthusiaétic about the effect these temperatures might have on the
germination of corn seed,

De Ong (3) working with various seeds, also stated that temp-
eratures of 1009F to 1559F for 5 hqurs, 124° to 154°F for éwo hours
and 1250F for eight hours gave germination of 86, 88, and 94% , res-
pectively, for the bean varieties. For the grains including corn hé
observed even better germination. He concluded that the effect of
such high temperature on grains is too small as fo be negligible.

It is known, however, that wheat and barley would not be injured by
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temberatures that would seriously affec;.corn,'the.latter being more
sensitive to heat than either wheat or parley.

As Kienholz (8) pointed out, mést_of the entomologists-did not
work with carefully controlled temperatures or periods of exposure,
and they seldbm-gave details as to the moisture content:of the seed,
the method of heating, etc. Kienholz notéd that the resistance of
corn to high temperatures varies inveréely as its water contént at
the time of heating.

De Ong's temperatufe ranges were tog large, and if‘indeed he
obtained such high germination percentages, then it is probablé that
the lower limits of the ranges were‘operative most of fhe time. |

De Ong's results seem to have much'more veracity, however,
than Goodwin's, De Ong's periods-of drying were short. 'Thefe is
a period of heating during which the evaporative cooling of the seed
is sufficient to offset any injurious effect of high temperatures?
until a critical stage is reached. This coupled with the chance that
the lower limits of his temperature ranges might have been operative
for most of the time, might expléin the results De Ong had.

Alberts (1) determined éercentage of shrinkage, shelling, and
germination at different stages of maturity including early milk
stage, late milk stage, dough stage, ipitial glaze stage, and full
dent stage. Shrinkage, being the reduction in seed weight, was

determined by taking the difference between the weight-of ears at
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"the time of harveéting and the beginning of gérmination test when the
seed had been'dried. Shelling percéntage was taken to be the ratio
.of the weight of grain to the total weight of ears,

Alberts found shrinkages as'high as 80% in the early milk stage.
Shrinkage wasslowest in corn that was haryested after it was fuily
dented, Shrinkége in this case was as low as 36%. Shelling percent~
age increased from 25% in the early milk stage to 85% in the full
dent stage. There was little diffgrenée in shelling pércentage
between the beginning of the glaze stage and the full dent stage.

The same.can be éaid, but to é lesser extent, with respect to shrink-
age. However, withirespect to gérmination, all seeds harveétqd from
dough stage until full dent stage had équally good germination per-
ceﬁtages, i, e., from 96 to 99. Poorest germinaﬁioﬁ was obtained
with seeds harveste&iin the earlf‘milk stage,-14 and 75% being the
figures obtained for the two varieties used. |

In their-investiéation into the maturity of‘segd in relation to
yielding ability and disease infection, Koehler et, al,, (19) found
that germination was normal in the late milk stage and just slightly
below normal in the milk stage though the percentage of kernels
germinatiﬁg strong was very 1ow; 7.7 and 25.7% for the milk and late
milk stage, respectively. The percentége increased to around 70 for
seed harvested in dent, ﬁature and husking stages. They also found

that the weight per kernel determined at 12% ﬁoisture, weight per




- 14 -
- .bushel, and specific gravity all increaéed witﬁ-maturity.

‘ Koehler et. 31,, recoﬁmended that in case of emergency, corn
harvested in ﬁiik stagg, when the corn has attained less than l[3.the .
moistuye'it.would attgin if allowed to ﬁature, can be used‘as seed,
if_handle& thperly“an as'littié mecbahicai injury as poééible\is o
‘inflic;ed.- The .seed coat éombléx, af.this'stage; is vety sﬁséeptible
to injﬁry.: Thé& alé; reported thaf sgph segd‘cannot:be éxpected to,
give as good fésﬁlts:as mature:seed,insofar'as fie;d stand; disease -
-resist;nce or acre yiela are;conderﬁed. |

Since mature seed; pérqum the best;'thgy'suggést th;t farmers
try to plant éérly;maturingfstrains that would matﬁre properly
under theif vérioﬁg conditions.

The pu;poséiof d;yiﬁg is to bring the moiéture conteﬁt.of thé
'gyain to a.level séfe'enough.for storage. There is little or.ﬁo'pur-
pose in reducing the moisture content below tﬁe-sgfe level. To do'so

.Qould be_unecbnomical and useless.

It has ‘been demonstrated by many wérkers that very low moisture
levels aphieved by safe drying ﬁempefafures, while not increasing the.
germination abilit§ of corn, do not lower it. |

Harrison and Wright (7) dfied.corn at 113°f for 120. hours énd
reduced the grain . meisture content down to 3n4%; Tﬁey obtained a germ-
ination Qf 95% and conciuded‘that the émount of dessication did not

affect the germination.
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Kiesseibaéh f9) dried seed corn at a temperature of 107°9F for
35 days, aqd? thereby; reduced the moisture content to 4.4%. ‘This
seed germinated 98%, and among his cgnqlusiéns, he stated that the
pe;missible fange-of'mois;ure for safe processing and storage is
about 5 to 14%.

It appéarsifrom the fpregoiqg that when corn is dried at a safe
‘temperature the amount of dessicétion'is of no consequence so far
as germination isvconcerned;' However, these stﬁaies seem not, to
“have investigafed the effect of;dﬁssication wﬁen immature seed is
uSe&,v In this respect, the_work done by Dimﬁock is workthy of ﬁote°

ADimmock:(d)‘found-no lowering of éermination by fhe 1ength'of
drying on cofn with initiél moisture content of less than‘SS.l%, but
there Qas'gonsiderablé lowering of germination of corn with‘ini;ial
moisture content of 44.6%. He dried three samples, A, B, and C,
having initial méisgure contents of 25.2, 35.1 anq 44 ,6%, respectively,
down to 2%. While this amount of dessication had a1m§st no effect
on the germination of the A and B samples which had almost 100%
‘germination, C's germination fell from 100 to between 8Ll apd 71%.
Some inyestigators also beliéve that extreme dessication at safe
temperatures can induce dormancy in some varieties and also increase
susceptiﬁility of seed to méchanical damage,

It was a wideiy held notion that even with safe temperatureS,

it is not desirable to dry at a fast rate, but this has been demon-
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strated by Harrison and Wright (7) not to be so. Using about 40°C
they dried corn to about 12% moisturg at a faster rate so that
drying was completed in 72 to 96 hours. Germination of the corn so
heated was 95 to 99%; Field eme#gence was as goéd as corn dried
slowly.

There seems to be lack of literature on the keeping quality or
storability of imméture corn and especially immature corn sub@ecte@
to artificial drying. The writer intended to investigate this field
but owing to the limited time available for .this study, he resorted
to the tehﬁnique of accelerated aging.

This technique allows for ﬁelescgping the time element involved
in determining the relative life span of seed lots under various
storage cénditions. The physiological processes that take place
during the deterioration of seed are similar under various conditions;
‘the only difference is that .the rate of deterioration varies. Thus,
one can subject seed samples té high temperatures and 100% relative
humidity and obtain a level of deterioration that would normally
require months to achieve.

The technique used by Charles Baskin (2) was adopted. He
exposed small quantities of seed corn to a temperature of 40-450C
and 100% relative humidity for 60 hours. Identical samples were
stored under open storage at room temperature, His results are shown

in Abpendix table 14. 1In his study, the reduction in germination as
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a result of open exposure to 45°C and
hours was essentially the same as.the
result of open storage for 18 months .,

aging produced "18 month old"” corn in

100% relative humidity for 60
reduction brought about as a
This means that accelerated

60 hours,




MATERTALS AND METHODS

A pilot-type eiectric drier was constructed, éonsisting of an
8-inch squirrel cage fan, a sheet métal cage, three metal houéings.
Each housing contained a '"Lennox" duct heater, and the three housings
were connected by a series of ducts to three-pairs of wooden drying
columns.

The squirrel cage fan, driven by a 1/3 h.p. motor was capable
of delivering 1000 cubic feet of‘air per miﬁute from ap opening of
16%" x 15", Riveted to this opening wés:an 18 inch long cage made
~of 28 gage -galvanized metal. The riveted end measyred 16" x 15".
Tﬁe other end, measuring 22" x 16" was joined to three housings made
of the same kind of material és the cage,’ Eagh housing was 16"
high and 7" wide. The three Qere joined together side to side.

The free end oﬁ each housing was sealed with a 16" x 7" metal
sheet. Two openings? each 6%" x 65" were cut into each’of these
sheets to accomodate take off; with one end 6%" x 6%" and the other
end having a 6'" diameter.

An openiﬁg was made on top of each housing and'a "Lennox' duct
heater, about 15%" high was lowered through this opening into the
housing.

The péired wooden drying columns were constructed using 3/4"
hardwood. Each pair of cqlumns consisted of two boxes each measﬁring?
on the ipside, 8" x 8'" cross section and 72" high and the two shared

a common wall.
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An 8“ x 8Y wire mesh was slatted on the 1owef end of each box,
12" from the bottom, so.that an air chamber of 8" x 12" was delimited
at the bottom of each column,
To preyent easier passage of air along the corners of the columms,.
. a 60" long piece of wood with triangular crvoss-section was néiled into
" each corner. Each triaﬁgular cross-section was carefully cut to
provide a good fit. The sides bordering the right angle were 3" each
"so that the effective cross-sectional area of each box was reduced from..
64 square inches to 46 square inches.

The bottom part of each eoluﬁn was also provided with a thermo-
stat to cqntrpl‘the‘temperqture of the aif entering the column, and a
thermometer to calibrafe the thermostat,

The two 6-inch holes in the lower portion of each column were
connected by a series of 6 inch ducts to two corresponding taKe-offs
-op the housings containing the heaters. Two take-offs from one heater,
therefore, connected with one pair of drying columns. Thus, it was
now possible to blow air over a heater and have the heated air chan-
neled through two ducts into two pajired columns. Each duct system was
provided with a baffle so that air flow could be coptrolled.

A 12-volt circuit required to operate the three thermostats was
provided by a 12-volt trapsformer. Each of the heaters was provided
with a 240-volt circuit, so wired that in case of overheating as a

result of fan or thermostat failure, the whole system would switch
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of £ aptomatically and not restart unless manually reset.

IAll‘joints, both in the sﬁeet metal work and in the woodén boxes
were caulked and/or taped to prevent escape of air.

ﬁound doors, each 6 inches in diame%er, were made at the back of
each column, just.above'the wire &creen to facilitate.remhval.of corn
samples from the bottom,

and By, Cy and Cy.

The columns were designated as A and Aqs Bl

Golumns Al’ By, and C1 had thermometers inserted in holes made at

the 12 inch and the 48 lnch levels (measured from the top of the wire

screen). Columns AZ? B, and C2 had thermometers in holes made at

the 12 inch aﬁd 60 inch levels. This was done .so that temperature

variation in the colummns could be observed throughout the experiment.
" The equipment was trial-run without corn to set the temperatures

and thg air flow. .The first trial-run showed that the air flow meas-

ured by a velometer was about 100 times more than desired. 'As a

result, the heaters barely glowed; and the baffles were inadequate

to reduce this flow to any appreciable degree.

It was necessary to reduce the opening through which air was
drawn into the fan. This was done by riveting two appropriately
shaped galvanized sheets to the two side openings of the squirrel
cage fan, These metal sheets were supplemented with pieces from a
heavy plastic, The result was a reduction in air flow to approxi-

mately 8 c.f.m. for each coluﬁh,
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It was necesséry to adjust the air flow to the same rate in all
the columns so that differences noted in the temperature and moisture
variations could be attributable to differences in heights of drying
columns and not to air flow rates. However, air flow rates were_ﬁot
exaé£lyj the same as slight increases or decreases were necessary to
make the temperature in each paired column the same. These minute
adjustments We;e'éccomplished by adjusting the baffles.

Temperature range for the various drying columms were as follows:

Column Upper Limit Lower Limit . Mean Temperature
Ajh, | 114°F 106°F 110°F
BBy 4 124°F 116°F : 120°F
C1C2 1340F 126°F : 130¢F

Hybrid corn;, grown at the Agricul tural Experiment Station at
Huntley, Montana was harvested at three stages of moisture or matur-
ity. First, when it had obtained an average of 41.2% moisture, then
at 33.8% moisture, and finally at 27.1% .moisture,

Each harvest was handled in the folloﬁing manner: ears at
approximately the same stage of maturity were selected in the field
by visual appraisalé Ears were then dehusked by hand. Represent-
ative ears were shelled by hand to obtain moistufe portions. Moisture
content was determined using a Motomco Moisture meter. The moisture

at harvest was based on the average of five shelled samples.

Samples from the freshly harvested corn were taken to the labor-
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atory where germination tests were performed after exposuré to room
temperature for 1, 7, and 11 days;

All ears to be artificially dried were manudlly broken into about
3 ingh pieces to insure good packing of the material in the columns.

Drying columns Al9 By, and C, were filled to the 48 inch:mark while

1
AZ’ B29 and C, were filled to the 60 inch ﬁark,

The fén, and then the:heaters,.were switched on, and drying
commenced.

The equipment was shut down when sampling showed that moisture
percentage of corn taken from the upper level of column A2'was about
14%. 1t was assumed that column A, receiving the 110°F and hgving
a 60" drying height would be the least dry at the end of the drying

period.

The following data gives the drying periods for the three runs;

Moisture at harvest-% ° ' Drying period-hours
41.2 92
33.8 ' 85

27.1 68
During shuf down, the heaters were switched off first and air
was allowed to blow through the column to cool the corn.
After drying, test samples were taken in the foliowing manner:
samples representing the upper-most portion of e;ch column was obtained

by reaching into the column from above and removing 12 cob pieces.
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Samples representing the lower portion were removed through the door
at the bottom of each column.

A shelled portion of each sample was obtained and its moisture
content determined by the '"Motomco' Moisture meter. Each sémple was
then put into a moisture-proof plastié bag to maintain the original
moigture content. Replicated germinatioﬁ teéts of 100 kernels each

were performed.on all samples immediately after drying.

Accelerated Aging. FEach sample was subjected to the process of -
accelerated aging as described by Baskin (2) to predict héw well
thg various samples would store under open storage, This procedure
was adopted because the time évailable for this work was not adequate
to allow open storage of the samples for any appreciable 1engfh of
time, About 100 grams of each sample were put into a glass dish and
kept in a chamber with a constant relati&e humidity of 100% and
temperature varying between 40° and 45°C for 60 hours. Germination
tests were performed on these samples after this treatment.

All germination tests were made between paper towéls using 100
kernels. Pfeiffer germination units were maintained at 25°F constant
temperature. The number of normal seediings was scoredlat a finél 7

day count.




RESULTS AND DISCUSSION

The péfcent germination of freshly harvestéd, undried corn seed
was closely related to the number of days it was stored before germin-
ation began, Table 1. .Also, the higher‘the percent moistu;e at harvest, "
the greater the decrease in the percent germination, and in agsociation
with storage time, the greater the variation in percént gefmiﬁation@
These data agree with findings repbfted'by Sprague (12). As Sprague
poinﬁed out, after—ripening is required in corn seed before it germ-
inates. This after-ripening is brought about by.loss‘bf moisture.

The longer the sééd was stored, the drier it bécame, Corn harvested
at a lower moisture level required less after-ripgning and,.therefore,
was able to attain high germination percentage eariier than corn
harvested at a Higher moisture level.

The time required for drying.corn seed to below 14% moistu;e
decreased as the moisture percentage at harvest decfeased1 The final
grain moisture percentages of all samples at tﬁe end of the drying
period are given in Table 2. It is e&ident from Table 2 that in all
the drying columns, the lower levels had drier grain than the upper
levels at the end of the drying period, The difference in_the final
moisture percentages of the upper and lower levels decreased as the
moisture at harvest decreased apd as drying temperature was increased.

The lower levels were drier at the end of the drying period

because they were nearer the source of heat, thus warmer. As the corn

at the lower level dries, the mositure lost due to evaporation partly
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Table 1. Relationship between germination percentage of‘freshly
- harvested seed corn apd days exposed to room temperature
before germination. ‘ )

Moisture " Number of days . Germination -
at‘ha;vest _ vkept beforg germination Fpergentage
1 . 39
41,2 o 7 - o ' 87
IR | | 100
1 66
33.8 | 7 91
11 o . 100
o ' 88
27.1%

7 , 100




Table 2. Percent moisture at the end of drying periods of seed corn harvested at three
: moisture levels and dried at three temperatures.

Moisture Drying Percent moisture at end of drying period
at temperature Samples from 48" columns Samples from 60" columns
harvest %, OF. . Upper levels Lower levels Upper levels Lower levels
110 14.1 10.1 . 15.2 10.3
41.2 120 13.2 9.3 14.3 9.1
130 _ 11.1 8.5 13.0 : 8.7 '
N
. ' (o))
110 13.9 11.9 14.0 12 B
33.8 120 13.0 10.6 13.1 11
130 10.8 9.7 10.8 9.8
110 13.5 12.8 - 13.0 12.1
27.1 . . 120 12.1 11.7 12.5 : 11.9

130 9.9 9.0 10.1 ' 9.5
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condenses at the upper levels as the heated air reaches the graiﬁ in
the upper level which is cooler. This moisture will be removed as
the temperature rises in the upper levels. This explains, in part,
why the difference in percent moksture between the upper énd lower
levels was greater for corn wiﬁh higher harvest moisture percentage
and also for drying columns with 60" depth of grain,

Analysis of variance, based on a fixed.statistical model (Appendix,
Table 12) of percent .germination for unaged seed indicétes the follow-
ing: the main effects, percent seed moisture, arying temperature. and
sample level all significantly influenced germination; height of grain
in the drying'column did not affect gerﬁination. Considering the
interactions among thesé factors, all the 3-way interactions and the
b4-way interaction51are1nonrsiénificant. This indicates that when one
or more factors are considered, the fesponse to levels of one factor
is consistent'whep taken over all levels of other factors. The
height x level and the temperature x height interaction; are non-
significant; these results are interpreted in the same manner as the
3- and 4-way interactions,

The moisture x temperature, moisture.x height, moisture x
sampling level and temperature x sampling level interactions are all
statistically significant. This reflects, respectively, a non-uni-
form gerﬁination response of moisture levels taken over drying temp-

eratures, Figure 1, of moisture levels taken over heights of grain in
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column, Figure 2, of moisture levels taken over sampling levels,
Figure 3, and of drying tempefatures taken over sampling levels,
Figure 4.

Runs (replications) did not differ.significantly.

Interpreting the main effects, if is apparent that High seed
moisture percent prior to drying reduced germination in g generally
linear manner, Table 4. At the 27.1% harvest moisture, germination
was 96.8%, at 33.8%, 91.6% and at 4102% the germination dropped to
84.2%. A similar pattern of decreased germination is detected for
the influence of temperature: as temperature increases, percent germ-
ination decreases, At a drying temperature of 110°F, germination over
all other factors was 95%, at 120°F, 92.5% and at 130°F percent germ-
ination was 84.2%. The effect of temperature is however, not linear;
the reduction in germination as temperature is inpcreased from 110
to 120°F is small as compared to the rather big reduction in percent
germination as temperature is increased from 120°F to 130°F, Table 3.

The significance of sampling level may be explained in terms
of a temperature differential between the lower level, which was near
the heat source, thus warmer, and the upper level which was further
from the heat source, thus cooler. The pattern of variation in germ-
ination with regppect to sampling levels fits the response pattern
discussed above for temperatures.,

To interpret the significant interactions it is mnecessary to
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Table 3. The relation between drying temperature ahd germination of
seed corn,both aged 'and wnaged.

TT—

Drying .
temperature Percent germinatiopn
OF . . ' Unéged'seedfl i . IAgéd seed
110 - 95.9 : 86.8
120 / 92.5 85.0
130 ) 84.2 - ' 79.2

Table 4. The relation between moisture of seed corn at harvest and-
. germination of seed corn, both aged and unaged.

Moisture )

at harvest . Percent germination
% _ Unaged seed . ”' Aged seed
41,2 84.2 76.4
33.8 9.16 - 83.3

27.1 96.8 T 9,13
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Table 5. The relatlon between sampllng level and germlnatlon of seed
carn, hoth aged and unaged,

Sampling ' ) Percen; germlnatlon
level _ Unaged seed BRI Aged seed
Upper level 95,2 ‘ - . 89,0
CLower: levél "86.2 S 78.3

Table 6, The relatlon between height of grain in column and germination
of seed corn, both aged and unaged.

. Heipht of ' ' T ——————

grain in - Percent germination
celumn ‘ A Unaged seed . ' Aged s seed
48 inches 91.6 : 85.0

60 inches 90.1 : 82.4
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consider specific groups of treatment means, Table 7, In all cases,
simple interactioms involving moisture>are significant. Moisture
interacts with temperature, height.of.grain in ¢olumn, (although the
main effect of height of grain in Eolumn is non—sighificant) and
sampling level. |
/ Gonsiderihg moisture x temperatuée interactions, the significance
can be explained by the high germination of samples harvested at
27 .1% moistuyre and dried a£ 110°F and 120Q°F, These treatments afe
not éignificantly different, whereas, percent germination due to all
temperatures within either 33.8% moisture or 11.3% moisture are éigni-
ficantly different, Apparently, when moisture is as low as 27,1%,

temperatures ranging from ].].OOF to 1200F did not influence germinatj_on

(Figure 1).
A drying temperature of 110° at 33.8% moisture produced a;‘good
a germination as either 110°F or 1209F at 27,1% harvest moisture.
Thus, it is readily éeen that the higher'the harvest moisture the
less the ability of the corn to withstand high drying temperatures.
Corn harvested at 27.1% moisture withstood llbOF:drying temperatures
with no apparent reduction in viability but germination is appreciably
lowered at l3Q°F. At 33.8% moisture, it could withstgnd 110°F drying
. temperature, but germination is significantly lowered when dried at
both 120°F and 130°F. At 41.2% moistﬁrq even'llooF significantly

lowers germination.
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Figure 1. Relationships between drying temperature and harvest

moisture as they affect germination of aged and unaged
seed corn.




Table 7. Mean percent germination of seed corn harvested at three moisture levels and,
dried at three temperatures.

Moisture : nying . Percent Germination
at _ Cemperature Samples from 48" columns Samples from 60" columns
harvest 9% Op Upper levels Lower levels Upper levels Lower levels
ilO 94 .0ab* 88.7b 96.3a 82.7cd
41.2 120 95.0ab 80.3de éS.7cd 76.3e
130 90.3b 69.7f 84.7¢c 66.7f
110 99.0a 95.7a 99.3a  97.7a o
33.8 120 98.3a - 91.7b 95.0ab  88.3bc T
130 94.3Db . 69.3f 90.3b 80.3de
110 100a 100a 99.3a 98.3a
27.1 120 100a 99.7a 100a ©99.7a

130 95.3ab 87.3c 96.7a - 85.0c

* Means followed by unlike figures are significantly different at the 0:05 level.




~ 34 -

The interaction of moisture and height was caused by the decrease
in germiﬁation in the 60" column at the 41.2% moisture, (Figure 2),
This may be due to a more rapid, less damaging Iosé of moisture in -
the 48" column than in the 60" column at high grain moisture content.

- With regard to the moisture x level interactibn, the possible
high temperature at the lower level may have caused the pattern
presented in Figure 3. The effect of temperature in the upper level
was not as pronounced as the effect in the lower-leﬁel, thus the
significant interaction. There was virtually no difference in the
germination valués at all harvest mqis?ure levels in the upper levelé,
but at the lower levels there was an almost linear reduction in
germination from 95% at 27.1% moisture to 77% germination ét 41,2%
harvest moisture. As has already been indicated the influence of
level may well be just a manifestation of the effect of temperature.
Thus, it can be seen that the effect of temperéture is more pronounced
in_the lower levelé as compared with the very slight temperature
influence in the upper  levels, (Figure 4).

As has previously been explained,'the technique of accelerated
aging was adopted so that approximately 18-month old corn.could'be
produced within a short time. Separate analyses were made of data
obtained with unaged seed and aged geed. This was done to seéarate
out the effects of aging and to avoid confounding moisture,.tempér—

ature, height and level interactions with age of seed. Had both
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level in the drying column from which corn is removed
as they affect germination of aged and unaged corn
seed.
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experiments been pooled, to examine these interactions would have
. required ngsting in seed age.

Using the érror mean square from each experiﬁent to estimate the
standard error of difference between means of the two experiments,
the effect of seed age was tested. Age significantly influenced
germination by lowering the percent germination.

Analysis of variance of aggd seed showed that all tﬁe main
effects and interactions that showed significance in the analysis of
variance for the_unaged seed once again were significant (Appendix,
Table 13). These were the main effects of harvest moisture, drying
temperature, sampling level, 'the interactions moisture x temperature,
moisture x height, moisture x level and temperature x level.

Height of grain in column wﬁich waS‘previously non-significant
became significant and also moisture x tempgratute X height and
moisture x temperature x.height % level.interactions became signi-
ficant,

Considering the main effects, it is readily seen that the effect
of aging was to further lower the percent germination. The high
temperature and humidity in the aging chaﬁber may have exerted gtresses
on the embryo and caused it to weaken. The'effect of -aging may also
have involved denaturation of énzymes in the seed or a lowering of
their activity.

With respect to the simple interactions, the effects of age were




Table 8. WMean percent germination of seed corn harvested at three moisture levels dried at
three temperatures and aged under 100% R.H.and 40°-45°C temperature for 60 hours.

Moisture Drying Percent germination

-6€4

at temperature Sampleé from 48" columns o Samples from 60" columns
~ harvest % Op Upper levels Lower 1eve}s Upper levels Lower levels
110 _ 89.5b% . 75.0cd ~ 93.5ab 78 .5¢
41.2 120 - 98.0b 75.5cd 82.5bc 59.5d
130 90.5ab 57.5¢- 70.5cd 55.0d
110 _ 90.5ab 76.5¢ 84.5bg 82.5be
33.8 120 90.5ab  88.5b 86..0bc 81.5b
130 81.5bc . 77.0c | 89.0b 67.0d
110, . 95.5ab 90.5ab | 98.5a 87 .0bc
27.1 120 91.0ab 87.5b 92.5ab 95.5ab
1130 92.5ab ' 86.0b 90.0ab ~ 89.5b

* Any two means followed by unlike letters are significantly different at the 0.05 level.




Table 9. Decreases in germination as a result of aging. Decreases represent differences

between corresponding values in Tables 7 and 8.

Moisture Drying Decrease in germination as a result of .aging
at temperature Samples from 48" columns Samples from 60" columns
harvest % oy Upper levels Lower levels Upper levels Lower levels
110 4.5 NS*® 13.7 2.8 NS 4.2 NS
41.2 - 120 6.0-NS 4.8 NS 3.2 NS 16.8
130 -0.2 NS 12.2 14.8 o 11.7
!
110 8.5 19.2 14.8 15.2 ~
. N B
33.8 120 7.8 3.2 NS 9.0 6.8 NS t
130 7.8 0.7 NS 0.7 NS 13.3
110 4.5 NS 9.5 0.8 NS V 11.3
27.1 120 9.0 12.2 7.5 NS . 4.2 NS
130 2.8 Ns 1.3 Ns 6.7 NS -4.5. NS

* Figures followed by NS represent non-significant decreases in
aging. All other decreases are significant.

germination as a result of
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more or less in the same manner as the effect of the single inter-
actions alone in the unaged seed, (Table 8). To better illustrate
this, germination percentages of aged and unaged seed are presented
- for various treatment combihations in Figures 1, 2, 3, and 4. It is
evident from Fhese graphb. that the effect of aging was to accentuate
the level of injury brought gbout by these interactions; as represented
by these graphs.

The level'of injury was about the same with all treatments. The
only difference is that samples harvested at 41.2% and dried at 1300F
were affected more by agiﬁg,.and also samples harvested at 41.2% and
dried at lower levels were also affected more by aging,

The only exception to thg pattern describgd above 1is illustra£ed
in Figure 1 which reflects temperature x moisture interaction in the
aged éeed. Germination of aged seed from.the 27 .1% moisture sample
was nearly the same at all temperatures and this departs from the
pattern as represented by the corresponding line for the unaged seed.
Also percent gefmination 120°F for the 33.8% moisture sample was.
slightly higher th;n at 1109F for the same moisture level. This
departure from the general pattern might be attributable to error in
the expériment° This..error might have been avoided if there were
more replications,

There are two possible explanations for the significancg of

height in the analysis of variance for the aged seed. It could be
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due to error in the experiment due to the few replicétions that_were
used, A more likely explanation is that the effect of height was
accentuated by aging the seed, and the aging may have been enough to
heigh?en the influeﬁce of height to a; point sufficient to show
significance, A percent germination of 85 was obtained for the 48"
column as compared to 82.4% for fhe 60" column. This might be explained
by the fact that 48" column allowed a quicker and, therefore, less
damaging loss of moisture. Although the overall effect of height was
slight in the unaged seed, it is thought that aging may have accent-
uated it to é significant level, .

With this explanation, the significance of moisture x temperature
x height interaction and moistﬁre‘x temperature x height x level inter-
actions is easily'explained. Both interactions contain the main effect
of height. The significance of the main effect of height must have

been responsible for making these interactions significant.




SUMMARY AND CONCLUSIONS
After-ripeﬁing, represented by loss of moisture from the seed, is
required before seed corn can’ germinate.

The higher the percent moisture of seed corn at harvest the lower

- the percent germination of the fresh seeds and the more after-

ripening required before the seed can attain high percent germ-
ination,

The higher the percent moisture at'which cqfn is harvested, the
more time required to-dry it to a particular moispure level.

In the drying of sééd corn; corn at‘the lower levels of the
drying'chamber dries at a fasﬁer rate thén that at the upper'levels
in one-way forced air driérs. This le#ds to uneven dryiﬁg at the
end of the drying period,  This uneven drying can be reduced by
recirculating the drying-air of:by mi#ing the seed by some mech-
anical means as it is being drieds

Because the lower levels dry out faster than the upper levels, at
the end of drying in a one-way forced air drier, the corn from

the lower levels contain less moisture than corn from the upper
levels. This difference in moisture content increases, the wetter
the corn is at harvest and the deeper the corn.is in the drying
chamber. This disparity in moisture content can be reduced b§
reducing the height of grain in the chamber, and by increasing the
volumg of air within ecomomic limits.

Temperature significantly influences the germination of seed corn.
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Within the range of temperature used, there was a decrease in germr
ination as the drying temperature was increased. A.much more pro-
nounced decrease reéul;ed, however, from 120°F to 130°f than from
110°F to 120°F. The temperature effect is also manifested by the
influence of sampling level on germination;
Moisturé at harvest influences germination in very much the séme
manner as temperature. The higher the percent harvest moisture,
the lower the germination. pre&er, with harvest moisture, the
effect was more or less linear within the range of moisture levels
used.
The drier the corm is the better it can withstand-high drying
temperatures. . |
When corn with high moisture content is dried,'depth of grain in
the drying chamber may affect the germination. The deeper the
depth of grain the ﬁore gérmination might be lowered. .
Aging lowers germination of seed. According to the procedure
followed, the amount of deterioration in éeed qualitylproduced
is supposed to represent the deterioration that would resﬁlt if
the seed Qere kept for 18 months under oﬁen storage, The general
effect of aging.aS‘related to each of the significant treatments
waé to accentuate almost similarly the influence of these treat-

ments in the upaged seed. Ihié aging effect should not be jimport-

ant if the seed is dried to a safe levél and stbred under proper
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conditions of temperature and humidity.
It can be said that the best quality'éeed would be ﬁroduced if
corn is harveéted.at as high a maturity.level'as,poééible and
dried at a témperatupe of not more than 120°F and thereaftér
stored under proper conditions of teméerature and moisture,
However, if field condipiéns do not allow hérvest at full matur-
ity, seed cérn caﬁ be har?ésted at a moisture lével between 30%
and 40%. At such high moisture levels corn i; eaéily hurt by
drying temperatures.. Bagéd on this study it is therefore
recommended that drying‘températures for corn with high harvest

moisture do not exceed 110°F.
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APPENDIX




Table 10. Percent germination of seed corn harvested at three moisture levels and dried at
' three temperatures. (Three replications.)

Moisture Drying Percent germination
at temperature Samples from 48" columns . Samples from 60" columns

harvest % Of Upper levels ) Lower levels Upper levels Lower levels
110 98 90 94 90 88 88 96 96 97 84 83 81
41.2 _ . 120 97 96 92 75 79 87 80 89 88 69 78 82
130 89 89 93 65 75 69 92 80 82 66 67 67

]

110 100 100 97 100 95 92 100- 100 97 100" 99 94

O

33.8 120 100 99 96 97 90 88 100 95 90 91 89 85 !
130 89 97 97 59 72 77 90. 90 91 80 76 85
110 100 100 100 100 100 100 100 99 100 98 98 99
. 27.1 120 100 100 100 100 100 99 100 100 100 100 100 99

130 100 95 91 87 79 96 97 100 93 82 83 090




Table 11.

Percent germination of seed corn harvested at three moisture levels, dried at
three temperatures and aged under 100% R.H. and 40°C-45°C temperature for 60 hours.
(Two replications.) :

Moisture Drying Percent germination )
at temperature Samples from 48" columns Samples from 60" columns
harvest 7% Op Upper levels Lower levels Upper levels Lower levels
110 90 89 81 69 90 97 72 85
41.2 120 95 83 71 80 85 80 66 53
130 89 92 60 55 78 63 61 49
6
110 89 92 80 73 80 89 % 75
33.8 120 91 90 88 89 90 82 84 79
130 89 84 65 89 91 87 73 61
110 100 91 90 91 98 99 90 - 84
27.1 120 92 90 90 85 100 85 92 99
130 90 95 83 95 95 85 38 91
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Table 12. Analysis of variance based on germination vdlues -from:
Tablel0 (Appendix)
Degrees Sum )
. of of Mean
Source of wvariation freedom' squares square
Total 107 10,515.63
Treatments 35
Harvest moisture (A) 2 29879502 1,439 .51%%
Drying temperature (B) 2 2,620.07 1,310.04%%
Height in colummn (C) 1 59.26 59.26 NS
Samplé'levél (D) 1 2?028.00 2,028,00%%*
AXB 4 188.54 47.14*
AXC 2 . 120.68 60.34%
AXD 2 455,39 277 .70%%
BXC 2 46.52 23,26 NS
BXD 2 662.89 331.45%*
CXD 1 S 12.00 12.00 Ns
AXBXC 4 51.20 12.80 NS‘
AXBXD 4 37.39 9.35 NS
AXCXD 2 54.61 27 .31 NS
BXCXD 2 - 57.56 28.78 NS
AXBXCXD 4 ) 127.17 31.79' NS
Runs 2 0.91 0.46 NS
Exrror 70 1,114,422 15.92

NS represents non-significance
* represents significance at.the’ 0.05 level

%% represents significance at the 0.0l level
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Table 13. Analysis.of variance based on germination values. from:
Table .11 (Appendix) (aged seed)

Degrees Sum
of of Mean

Source of variation Freedom squares ©  square
Total 107 9,57?.65
Treatments 35
Harvest moisture (A) 2 1 2,689.36 1,344 .68%%
Drying temperature (B) 2 748.86. 374 .43%%
Height in column (C) 1 . 120.12 120.12% -
Sample level (D) 1 | ) 2,053h68 2,058.68%%
AXB . 4 473.31 . 118.33%
AXC 2 191.09 95.55%

© AXD 2 708 .36 354, 18%%
BXC 2 '108.25 54.13 NS
BXD 2 158.86 : 79 .43%
CXD | 1 6.13 6.13 NS
AXBXC 4 | 362.91 80.73%
AXBXD 4 157.47 - 39.37 NS
AXCXD 2 10.74- 5.37 NS
BXCXD , 2 43.25’ 21.63 NS -
AXBXCXD - 4 243.76 60.94#
Runs 2 104.70  52.35 NS
Error 70 _ ~1,391.85 19.88

NS represents non-significance
* represents significance at the 0.03 level
%% represents significance at the 0.0l level
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1/

Table 14~ Germinative responses of seed corn after accelerated
aging (45°C and 100% R.H.) and periods of open storage.

Initial Germination Germination after
germination ° after aging open storage
Lot number % e % %
1 92 (60 hours) " (18 months)
2 98 69 64
3 98 96 96
4 96 76 74

Data from work by Baskin (2).
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