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INTRODUCTION

Pield corn is one of the important crops to iichigan
farmers. LEach year its yield is equivalent to approximately
66,796,000 bushels. An important question in corn growing
arises, however, - Is it possible for every farmer in Mich-
igan to grow the seed corn that he plants?

We immediately smswer "yes", but the quality of that
seed corn cannot be guaranteed to be of high vitality in
every case. If weather conditions for all years were the
same, and we had the choosing of that particular kind of e
year, I feel sure we would choose a year in which no frosts
were earlier than November, with as little rainfall as was
necessary. As we are handicepped in thie respect, we natur-
ally have to teke what is given us and plan to meet whatever
conditions may prevail. iie must admit that in years of high
precipitation, ocool weather and early frosts, we do not have
the corn maturing and drying on the stalk fast enough for us
to select seed that would be high in arifality, Would it be
possible for us to select our seed in an earlier stage of mt-
wity--for example, in the milk or soft dough--and, by some
drying process, evaporate off the excess moisture and store
it in oconditions where that moisture oould be kept as constant
a8 possible and, in this wgy, obtain seed corn of high vitality
and able to produce a yield equal to that of seed corn that
was left to mature and dry on the stalk?

The objest of the investigations in this thesis has
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been to determine the effect of artificial drying of
field corn harvested in different stages of maturity
on the vitality of seed.
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REVIEW OF LITERATURE

1. Stages of Maturity

Kidd, P and West, C (1) state that the most ob-
vious categories under which we mgy deal with conditions
affecting the potentiality of the seed, measuring by this
the capacity of the resulting plant growth and yield are
as follows--(1l) Parental conditions, (2) Harvesting con-
ditions, (3) Conditions during or immediately preceeding
germination or in the early stages of the seedling. A con-
sideration of the results reviewed above makes it clear that
the question a8 to whether differences in the resulting plant
are predetermined by the use of seeds differing in degree of
ripeness cannot be regarded as satisfactorily answered in the
case of any single species, This is due to the fact that all
the recorded comparisons between plants grown from immature
seeds and plants grommn from mature seeds appear to have been
complicated by some period of storage. Immature seeds are
less tolerant of storage in the dry condition than ma ture
seeds 80 that in comparisons which have been made the total
yields from immature seeds are usually less than those from
mature seeds owing to the fact that a small percentage of
the immature seed germinate. From the point of view of the
grower, seed harvested at a stage somewhat previous to mat-
urity may, under certain conditions give a better yield than
seed sllowed to become dead-ripe upon the parent plant, but

it must be borne in mind that immature seed does not with-
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stand storage as well as seed which has been allowed to
become fully ripe.

Dungon D, H., (2) states seed corn harvested before
complete maturity absorbed water more rapidly and also pos-
sessed a greater water absorptive capacity than corn that
had been allowed to mature on the stalk. Although early
harvested seed corn absorbs water more rapidly than corn
that is allowed to mature on the stalk, the mature corn is
distinctly the better from the standpoint of seedling vigor.

The corn harvested in the milk stage began germinat-
ing earlier than that harvested in the dent stage. The dent
stage likewise produced a higher percentage germination dur-
ing the first three days than the com gathered after it had
become mature. 5Soon, however, the "milk stage™ Bseed showed
evidence of lack of vigor. The corn in the 30°C chamber par-
ticularly that harvested at the milk stage was soon overrun
by molds and for that reason the germ emergence was abnormal.
(Phisopus sp, Penicillium sp, and Aspergillus sp.) Hughes H.
D. and Stenfield W. W, (3).

l. The more immature seed corn picked at weekly inter-
vals and cured and stored in the seed house with articicisal
hear gave 65% strong ears, the closed shed 14% and the open
shed 10%. Several of the early selections showed practically
perfect germination when stored in the seed house and cured
with artificial heat.

Hughes H. D. (4) states
Those ears‘whioh produced the most rapid growth when
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planted in the field have uniformly given the most satis-
factory yields.
Arny A.C. (5)

Correlation between weight of seed sown and result-
ant plant characters at maturity is not high in any instance
and may be so modified by enviroment conditions that the re-
lation may be slight or obliterated entirely.

Crocker, William & Harrington, George T.(6)

The catalase activity of the grains of grasses is
determined to & large degree by their maturity at the time
of harvest. The immsature grains have much higher activity
than mature ones. Test with Sudan grass showed that the
higher activity of immature grains is not lost with thorough
drying, but it is maintained after years of dry storage.

2. Artificial Drying

Hughes H, D, and Stanfield W. W. (3)

The ma ture ears of corn picced at weekly intervals
throughout the fall and stored in seed houses with continuous
heat 74% gave strong germination, the same quantity of ears
picked at the same time but stored in a closed shed with no
artificial heat gave 35%, while that stored in an open shed
showed only 11% of strong ears. In maeny ceses, however, it
is well worth while to provide some artificial heat. This is
practically true with corn which contains considerable mois-
ture when picked.

Kienhol (5) finds in an elaborate study of the ef-

fect of high temperatures on seed corn that air dry corn was
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killed by exposure to 80°C for 25 minutes and to 90°C

for 10 minutes and injured by exposure to 70°C, 80°C, 90°C
for 80, 10 and 5 minutes respectively. Resistance to heat
waned inversely as to water content.

Ewart A. J. (8) in working with seeds of wheat, corn,
barley, peas, artichokes, hemp, squash, rape and sunflower
which he dried in a vacuum desiceator at 37° to 30°C conclu-
ded that it was impoesible to reduce the % water held by even
the most resistant seeds to lower than 2% or 3% of their dry
welight without affecting their vitality. Bwarts hypothesis
was that excessive drying so changed the dormant protoplasm
that upon being remoistened it was unable to re-establish the
molecular groupings essential for normal vital activity.

Harrington G. T. & Crocker William (6) in an essay des-
cribing experiments to determine the effect on the vitality of
certain seeds when dried under varying conditions aend for vary-
ing lengths of time, it was found that the percentage of ger-
mination was not materially changed when seed of wheat, barley,
Sudan grass, Kentucky bluegrass and Johnson grass was dried to
less than 1/ moisture. The percentages of germination of Ken-
tucky bluegrass and Johnson grass was not affected when the
moisture was further reduced to .1% although the vigor of the
Zentucky bluegrass seed was further dried in a vacuum oven for
6 hours at 100°C, the vigor of the seedling was further reduced,
but the percentage of germination was not materially affected.

A1l this controverte Ewarts (8) statemen ts as to the

degree of drying which seeds ere capable of withstanding and
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remaining viable so far as the seeds used in this experi-
ment are concerned.

Waggoner H, D. (9) in & study of radish seeds (Raph-
onus Sativus L.) as affected by high temperatures says that
by drying first at 60°C and later at 100°C reduced the mois-
ture content of radish seeds to 4% without affecting subse-
quent germination.

Crocker Wm. (10)

The chenges involved in rapid loss of vitality by seeds
that will not withstand drying are still more obscure. The
nature of the injury produced by drying is also entirely un-
known,

Montgomery E. G. (11) states experimental work has
shown that grein insects exposed to a tempersture of 120°0F
for 15 or 20 minutes will be killed. Tais temperature also
kills the eggs, larvae and pupae.

3., Water Absorption of Seeds and Permeability of Seed Coats

Shull, Charles 4. (12)

The main chemical changes with rise of temperature are
believed t ococur in the colloids of the seed, and semipeimea-
bility, a8 such, is thought not to be an important factor in
determining the rate of water absorption. Greater amounts of
oxygen absorbed with seed coats removed. Oxygen accelerates
germination, Xenthium glabrutum.

Rose D. H., (22)

For two varieties of lettuce it is shown that the seed

improves in viability as it grows older, up to the end of at
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least the fourth year. This improvement is probably due
to increased permeability of the inner seed coat to water.

Dixon H. H. (23)

Protoplasmic permeability is greatly increased by
rise in temperature. Syringa vulgari snd Hedera helix
used.

Crocker Wm. snd Davis, Wilmer E. (24)

Dormency in the ekenes of alisma Plantago is due to
the mschanical restraint of the seed coat. This restraint
enables the seed to 1ie in water for ysars without germin-
ation.

Crocker Wm. (10)

Delayed germination is reported in the seeds of many
plants, and exactly opposite to the common view, its cause
generally lies in the seed coats rather than in the embryo’'s;
but in hawthornes as perhaps in some other seeds it is due
to embryo characters. Seed coats which exclude water are
much better adapted to securing delays than are seed coats
which exclude oxygen, because of the much greater reduction
of respiration in the first case. In nature growth of the
delayed seeds comes about through the disintegration of the
seed coat struoctures by a larger or shorter exposure to ger-
mination conditions and the length of the delay depends upon
the persistence of the structure securing it.

4. Catalsse

Crocker William & Harrington, George (5) states that

catalase is an enzyme capable of splitting hydrogen peroxide

into water and oxygen. It is ﬁniversally present in living
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matter and was supposed to be a property of all enzymes
until Loew (20) showed it to be a distinet body. There
is some question arising as to its real enzymic nature.
Its function in the orgenism is not known.

Catalase activity of seeds seemsto parallel phy-
s8iological behavior much more generally than does oxidase
activity.

Applemen, Chas. 0. (12)

Catalase is probably the most widely distributed of
any of the known enazymes. In fact, its occurence is so
general that Loew (20) concluded that there did not exist
8 group of organisms or any organ or even a single vegeta-
ble or animal cell thet did not contain some catalase.(1ll)
There i8 no correlation between oxidase activity and the
respiration in these organs (potato). Catalase activity
in the potato juice shows a very striking ecorrelation with
respiratory activity in the tubers,

Heinke, Arthur John (13)

Trestments tending to inerease nitrogen content in
many casee cause increase in catalase activity, condition
causing increase in carbohydrates seem to produce decrease
in catalase activity.

Ne Mec Antonin snd Duchon, Frantisck (14)

Catalase activity consistent with viability. Hard
coated seeds, like those of trees, difficult to germinate

in laboratory.
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Crocker, Williem and Harrington, George T. (6)

On Johnson grass seed there seems t be close corre-
lation between catalase activity and respiration intensity,
but not any very close correlation between either of them
and vitality of the seed or vigor of the seedling. Catalase
activity decreases with age. In amarsnthus, no correlation
even with respiration. Oxidases as active in non-living as
living orgsans.

McHague, J. S. (15)

Peroxidase reaction may be used for seed testing.
Seeds of high, low and medium viability. Vital property
of seeds contained in substance (presumably oxyglucose)
which has power to activate moleculor oxygen in air, per-
oxidase being found. This power lost when seed loses power
to germinate. Peroxidases glso determine rate of loss of
viability.

Vant 7. Hoff (16)

The Vant Hoff velocity coeffisient for potato catal-
ase is 1.5 from 09C--10°C, At higher ranges of temperature
there is an apparent progressive decrease in the velocity
coefficient. This is due to actusl destruction of the cat-
alase which is not due in the main to impurities in the hy-
drogen peroxide or to oxidation by the hydrogen peroxide.

Balley, C. Ho (17)

Increasing temperatures accelerate the rate of res-
piration until 65°C i8 reached. A8 the temperature rises

the diastatic action upon starch increases. A point is
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reached, however, at which the engyme activity deminishes.
At 55°C the whole mass of wheat is of s mahogany color. At
656°C the respiratory enzymes have been partially but not
wholly insctivated while at 75°C this imactivation has pro-
ceeded st ill further and some roasting of the grain has oec-
ocurred.

Applemsn, Chas. O. (12)

Catalases from di fferent sources show considerable
variation in temperature relations, the point of total des-
truction in the cases reported ranging from 65°C to 80°C.

In potato catalase, however, destruction is complete when
the temperature reaches 50°C. At 20°C a destruction of the
catalase begins, which renders the accelerating effect of
higher temperatures upon the peroxid decomposition, impos-
sible of mnifestation.

Crocker, William & Harrington, George T. (6)

Heating air dry seeds causes a fall in their vitality
a8 well as in their catalese activity, but the denatuwring of
the substances connected with viability and of the catalase
do not parallel each other. Heating Johnson grass seed to
81°C from half en hour to two hours reduces the catalase
activity by a large percentage and improves the germination.
Longer heating 4 hours at 81°C causes considersble additional
reduction in the catalase activity and a very decided fall in
germination. Still longer heating, 17 hours at 81°C reduces
the catalase to from 10 to 16% of its original value and kills
all the seeds. Heating to 100°C for 5 hours kills all the
seeds and destroys all their catalase. In the early stages






of heat degeneration as in time degenersastion the catalase
falle faster than the viability, but some catalase activity
persists after the seeds are all killed.

Schoenbein (18)

Concluled that the power to decompose hydrbgen per-
oxide (Hy0p) and to blue gnaiscium thereby is intimetely as-
sociated with the specific activity of the unorganized fer-
ments and with such vital phenomena as the smrouting of seeds,
etc., inasmuch as all of these bioligio properties are lost
by heating to 100°C by exposure to HpS and slso as shown in
a later psper by exposure to hydrocyanic acid.

Jones, H. A. (19)

After a slight initial incresasse, catalase activity
gradusally decreases in the dessiccating seeds, Catalase
activi ty increases enormoudly during the early stages of
germination.

Shull, Chas. A. and Davis, Ward B. (21)
Catalase activity is rea atively stable in dry stored

seeds for several months.,
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Fig. No. 1--Showing ears that hed been selected
in different stages of maturity end
a germinated kernel from each. No.l
was selected in the hard dough; No.2
was selected in the soft dough; No.3
was selected in the milk stage.
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EXPERILENT AL METHOD
In the £all of 1924 seed ears of dent corn (zea
meys indentata) were harvested in different stages of
maturity according to the cdlassification (No.l).
No. 1. Classificat ion for stage of maturity

Milk Stage--Wthen milk exudes by a slight pressure of
the finger nail.

Soft Dough Stage--When soft dough, which is rubbery
in texture, fills the endosperm and the
kernel begins to dent.

Hard Dough Stage--Ythen the endosperm is filled with
fim dough and the kernel is fully dented.

A sample of six ears of each was placed on a table
in the laboratory at an approximate temperature of 68°P,
and allowed to drxy out so shelling could be done. At the
same time, samples were placed in ovens (Fig. 2) under de-
finite temperatures for di fferent lengths of time. These
ovens could be kept at a constant temperature, 88 they were
electriocally heated and thermostat controlled. It was neo-
essary to have the temperature quite high in order to suc-
cessfully free the corn of its excess moisture immediately.
Soft dough and milk samples were left in a temperature of
112°F for eightesn hours while hard dough was left in the
same temperature for twenty-four hours. The milk stage
and soft dough stage were also subjected to & temperature
of 95°F for a period of thirty-six hours, which was twice
the former period of time.

Germination tests were made in a germinator(Fig.3)
after 8 few months rest period had been given the samples.

In the spr ing of 1926, the residue of all these samples
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Pig. No. 2--Electric ovens used in drying corn samples.
Notice electric fan in middle. This is used
to force circulation at the inlet of the ovens.



Pig. No, 3--Germinator used in meking germinstion determinations,
Kept at a constant temperature of 22°C.



-19-

was planted in the field where we could observe our
plots in actual operation under field conditions.

The series were planted in triplicate, every
fourth plot in each series being & check. 1In thig
way soil variation wes teken care of as each row was
compared to its check which was a standard sample o:f
Duncan seed corn that had been dried by means of nat-
ural outdoor air circulation such a8 would be obtained
in any good seed com drying house without the use of
artificial heat.,

One-hundred and eighty kernels were planted in
each plot and the plants counted when they germinated,
thus obtaining a record of the germinability of the
seed in the field. All plots were handled and harves-
ted in a like manner. The weight end number of the
ears were taken. A sample of ten ears from each plot
was stored for the purpose of getting the moisture con-
tent and shelling percentage when properly dry. These
ten ears were weighed when harvested and re-weighed when
shelled for the purpose of obtaining loss in moisture
until the test could be made in the moistwe tester
(Brown Duvel Moisture Tester,Fig. 13).

The yields were calculated by bringing all samples
to 14% moisture amd P. E. calculated on all ssamples by
Bissell's modified method.

In the fall of 1925, samples of seed eorn were
again harvested in different stages of maturity accor-
ding to cdlassification No. 1.

These eamples were put thru the ssme form of ex-
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Fig. No. 13--Brovn Dureel Moisture Tester used in making
moisture determinations.



periment as in the former year, but a greeter number
of different temperatures were used in the artificial
drying. All ssmples of each stage of maturity were
held in temperaturee of 90°F, 108°PF, 125°F, 144°F,and
161°F for periods of 48 hours, 24 hours and 12 hours.
A sample of 10 ears was dried at each time and immed-
iately after they were takem from the ovens, (Fig, 2)

& sample of one ear was obtained, & moisture determin-
ation being made on the sample by the Brown Duvel Mois-
ture Tester (Fig. 13.)--One ear was kept fHr observa-
tion and two ears of each sample were placed in di ffer-
ent storage conditions. These storage conditions were
the barn, laboratory, root cellar and greenhouse.

Samples were hung on wire hengers so that there
were no ears touching each other. After 8 period of
three months in these varying storage conditions, all
samples were brought into the labaratory and hung up
together. These were left for a period of one month
in order that they might all reach the same degree of
moisture percent ,-~The laboratory being approximately
86°F,

At the end of one month all samples were shelled
and & germinstion test was made by the lsbor atory ger-
minator (Fig. 3). In meking the germinstion test, two
samples of 100 kernels each were teken from each ear.

Test s were made of both ears stored because this was
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necessary in order to eliminate any ear characteristiecs
that might tend to give one esr more potentielity than
another., These sanples were placed between wet blotters
as showm in (Fig. 14) with all the kernels placed in a
lize manner. All kernels were placed so the embryo end
wes facing the same direction and the embryo side of the
kernel was facing upward(Fig. 14). Due to variations of
temperature within the germinator, (Fig. 3) samples of
each ear were placed both in the top portion of the ger-
minator and in the bottom portian of the germinator. Con-
trol saemples were placed on every tray, each sample being
of the same variety of corn used in the experiment that
had been 2llowed to mature in the field, asnd had been
stored in a good outside, air circulated, drying house.
All sanples were left in the ger minator for a period of
five dsys.

All ssmples upon removal from the germinato;
were counted for the number of viable and non-viable
seeds, Ior & measure of vigor of the young seedlings,
actual measurements(Fig. 16) were made of plumule and
radical of each seedling. These seedlings were then

classified according to classification No. 11l.
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Fig. No. 15--Trgy of 100 kernel samples of corn as shown
in Fi?‘ after having been placed in germin-
ator (Fig. No.3) for & 6 day period.
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No. 11 Classification for seedling vigor.

Very Vigorous--Radical over 6 centi meters, Plumule
1l centime ter or over or Plumule over
4 centimeters,

Semi Vigorous--Radicel between 4 and 6 centimeters,
Plumule % to 1 centimeter, or Plumule
2 to 4 centimeters.,

Weak --Measurements less than above or any
seedling that is without either a
Plumule or & Radical.

Dead --No & nergence of both Plumule and Rad-
ical.

Wie then assumed that should all kernels be planted

of a type similsr to the VV class that we could ob-

tain a 100% stamd everything else being equal. For

class V we could obtein a 90% stand sand for class W

we ocould obtain a 50% stand. Therefore, we gave the

VYV class the velue of 100 for vigor, V alass 90 for

vigor, W dass 60 for vigor, end, of course, D class

O for vigor. We then divided our total vigor by 100

in order to have it per average seedling.

For exemple, in calculating seedling vigor of a sem-

Ple of 100 kernels that had been germinated would be

as follows:

Classification Numb er Value Vigor
v 59 X 100 - _ 5900

v 22 x 90 _ 1980
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Clessif ication Numb er Value Vigor
w 19 X 60 - 950
D 0 ¢ 0 e
Totel Vigor 8830
Vigor of average seedling . 8830 - 88.8
100

Calculations were mnde in a like manner for control
samples and their values compared to the semple being
tested by the use of students modifi ed method for calcu-
lation of odds.
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Fig. No. 16--Measuring plumule end radical of germinated
kernel after 5 deys in the germinator.
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DISCUSSION OF EXPERIMENTAL DATA

All samples which were harvested in 1924 in
the imms ture stage after drying showed a partiaslly
wrinkled appearance, especially in the milk stage.
This was evidently due to the evaporation of high
percentage of moisture as found in the immature seed
at time of harvest. After drying there was a merk-
ed difference in the wel ght of seed in the milk stage
and the seed in the hard dough stage. These weights
are shown in Table I. All sanples also showed & de-
crease in germinative power when planted in the field
oompared to tne laboratory germination test, This
decrease was not consis tently increased as the stages
of mturity from the hard douwh stage to the milk
stage. were reached. A grester variastion, neverthe-
less, was found in the germinability of the immature
8eed than in the m ture seed. We d0 not fimi, however,
direct correlation between the variation in the power

to germinate and in the power to yield which results.
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Number ‘  Field Corrected
of . D : Germination ° Yield at
Plot . otage : Temperature , iieight Laboratory m : 14 percent-l
; of . for . Oof ten Germination :
Maturity Drying kernels Per Cent : -

2500 Check o 100 72 37 Plus or KMinus 1.8
25C1 Jard Dough 112 F - 24 hours 3% Grams 100 87- s " " * 1
£502 " " 1120F - 24 * 3 " 100 89 22 " n L |
2503 » » 11207 - 24 " 2 " 100 86 31 " v LS §
2504 Check 100 88 35 " = L |
2505 Soft Dough 68°F - Lab 3 " 100 71 62 " » * 2
2506 " " 96%F - 36 hours 3 " 100 66 g7 " n " ]
2507 b " 68°F - Lab 3 b 100 76 9 n m " ]
2508 Check 100 87 g9 " " LA
2609 Milk 95%F - 36 hours 2 " 90 50 24 » n LS |
2510 » 112°F - 18 hours 12 » 50 23 33 2~ " "1
2511 » 68°F - Lab 2 " 100 92 67 " ® " ]
2512 Check 100 95 35 " n "]
2513 Hard Dough 112°F - 24 hours 4 " 100 93 g4 n " o1
2514 » " 680F - Lab 3y » 100 92 321 "~ " * 1
2515 " " 68°F - Lab 4 * 100 . 92 29 " " LA |
2516 Check : 100 90 36 " " "l
2517 Soft Dough 112°F - 18 hours mw " 100 46 24 v m L
2518 o " 68°F « Lab 2 " 100 928 45 " " " 2
2519 » " 68°F - Lab wm " 100 86 41 " " " 2
2520 Check 100 91 24 " 0" LA |
2521 Milk 68°F - Lab 2 " 100 63 17 "= » "
2522 " 68°F - Lab 1 - 100 88 42 " " "~ 2
2623 " 112°F -« 18 hours 2 " 20 16 7 ™ n "
2524 Cheok 100 95 g " " "1
2525 Hard Dough 68°F = Lab 32 " 100 87 g4 " " "1
2526 " " 68°F - Lab mw b 100 91 35 "™ n "~ ]
2527 " " 68°F = Lab 33 " 100 97 37 . w L
2528 Check 100 95 34 " " LA |
2529 Soft Dough 68°%F - Lab 3 " 100 91 27 . n LA |
2530 " " 68°F - Lab gy v 100 96 z7 n nm "1
2531 " » 112°F - 18 hours mw " 100 83 33 ™ n ot w
25622 Check 100 98 30 ™~ = »
2533 Milk 68°F - Lab 2 " 100 88 23 * n "1
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2535 » 68°F - Lab 2 " 100 54 18 " " LS |
2536 Check 100 97 3" " * A |
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In comparing samples tabulated in Table II which
were taken from the yield series in Table I, we will use
the mean yield first. The mean yield was obtained by the
use of students' method in averaging two, three or more
values.

¥le £ind, however, a higher yield for the soft dough
than any other stage of maturity. This comparison was
calculated by the use of students' method for determining

a difference.

l. Soft Lough mean yield 40 plus-minus .8
dard Dough meen yield 33,2 " o7
Difference 6.8 " 1.0

2. Soft Dough meen yield 40 plus-minus .8
Milk mesn yield 33,6 " 7
Difference 6.4 " 1.0

3« Soft Dough mean yield 40 plus-minus .8
Check(glazed)mean yield 35.5 ol o6
Difference 4,6 " 1.0

As the difference, in every case, is greater than 3.3 X PE,
we, therefore, conclule that we have a significantly higher

yielder in the Soft Dough Corn than any other stage of met-
uri ty.
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TABLE II.

Stages Temperature Germinetion Germination Yield in
of of % 1in % in Pounds at
Maturity Storage Laboratory Field _ 14% Moisture
Uilk 680F Lab, 100 92 57 plus-minus 2.8
Milk 68°F Lab. 100 63 17 " .8
Milk 68°F Lav. 100 88 a2 " 2.1
Milk 68°F Lab., 100 88 33 " 1.6
Milk 68°F Lab., 100 81 35 " 1.7
M1ilk 68°F Lab, 100 54 18 " .9
Meen = i?ﬁg-minus o7
Soft Dough 68°F Lab, 100 m 52 plus-minus 2.6
Soft Dough 68°F Lab. 100 76 39 " 1.9
Soft Dough 68°F Lab. 100 92 45 " 2.2
Soft Dough 68°F Lab. 100 85 41 n 2.0
Soft Dough 68°F Lab. 100 91 27 " 1.3
Soft Dough 68°F Lab. 100 96 37 " 1.8
Meen ggus-minus .81

Hard Dough 68©°F. Lab. 100 92 31 plus-minus 1.5
Hard Dough 689F. Lab. 100 92 39 " 1.9
Hard Dough 689F. Lab. 100 87 24 " 1.2
Herd Dough 68°F. Lab. 100 91 35 " 1.7
Hard Dough 68°F. Lab. 100 97 37 " 1.8

Mean e %?ﬁg-minus 7



TABLE II.
(Continued)
Stages Temperature Germination Germination Yield in
of % in % in Pounds at
Maturity Storage Laboratory Field 14% Moisture
Check Outside Seed House 100 72 37 plus-minus 1.8
Mature
Check
Mature Outside Seed House 100 88 35 " 1.7
Check
Mature Outside Seed House 100 87 37 n 1.8
Check
Mature Outside Seed House 100 95 35 n 1.7
Check
Mature Outside Seed House 100 90 35 " 1.7
Check
Mature Outside Seed House 100 91 34 " l.6
Mean 35.6 " N:)
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In comparison of the milk stage mean yields with
the hard dough stage and check, we get &8 somewhat differ-

ent result.

1. Milk Stage mean yield 3%3.6 plus-minus .7
Hard Dough Stage mean yield 23.2 " .7
Difference : .4 " .9

2. Check mean yield 35.5 " )
Milk Stage mean yield 33.6 " o7
Difference 1.9 " 9

As the difference in eacn case is not as great as 3.3
X P.E. we, therefore, conclude that there is no difference in
the yield. We 8lso find the same result when we compare the

herd dough stage to the check.

Check (Glazed) 35,6 plus-minus .6
Hard Dough Stage 33.2 " o7
Difference 2.4 " 9

Therefore taking the situation from a meen yield stand-
point the soft dough stage of maturity is higher in yield than
any other stage in the yield test. We also conclude as far as
this experiment is concerned that there is no difference in the
mean yield of any of the other stages of maturity; i.e. hard
dough, milk, glazed. The question immediately rises, "Was the
higher yield i%;gough seed due to the immaturity of the corn?;
if so, why was the milk corn not as high i op *v nigher than the
soft dough stage?

Taking the resulting yields from individusl yield stand-

point, we do have individual plots that had been planted to milk
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Fig. No. 4--Showing plats in field after corn was above ground
6 inches high. ihere the white stake is plot No.
2510 planted with seed that had been harvested in
milk etsga and ertificially dried for 18 hours at
11207, lot No. 2509 which is directly to the right
is slso milk stage seed planted which had been dried
for 36 hours at 759F.

Pig. No. 5--Showing plot No. 2522 with white stake in the dis-
tance had been plented to seed that had been har-
vested in the milk stage and artificially dried
for 18 hours at 1120f.
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stage seed, yielding considerably higher than eny other

stage of maturity. Take for example plot No. 2511, Table
I, which yielded considerably higher than any other plot
in the series, the next highest plot, No., 25618, Table I,

yielding 45 plus-minus 2.2.

Plot No. 2511 Lilk Stage 57 plus-minus 2.8
Plot No. 2518 Soft Dowh Stage 45 " 2.2
Significaent Difference 12 " 3.5

Due to the high percentage of moisture in the milk stage,
corn seed,1t does not withstand storage conditions as well as
the more mature corn,Kidd & West (1),which would tend to cause
tne variability in the power of the seed to yield. Even though
it failed to withctand the storage as well a8 the more mture
corn, we received equally &8s good a yleld. The soft dough be-
ing lower in percentage moisture was able to withstand storage

conditions better than the milk stage seed.

TABLE III.
Results secured with seed com kiln dried at 112°F as
compared to air-dried ssmple (Duncan standard variety) when

planted for yield.



Pig No, 6-=Showing plot No. 2517 which had been planted
with seed that had been harvested in the soft
dough stage and artificially dried for 18 hrs.
at 11207,

Pig. No. 7--Showing plot No. 2613 which had been plented
with seed that had been hervested in the hard
dough gtage and artificislly dried for 24 hrs.
at 112'F.
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Stage of Time ex- Geminetion Germinstion Y1eld in Lbs.
Maturity posed to in in 8 14% Moisture
Temp. Laboratory Field
Milk 18 hrs. 50 23 33 plus-minus 1.6
Milk 18 " 30 15 7 " 35
Mean Yield 20 » o9
Soft Dough 18 " 100 46 24 " 1.2
Soft Dough 18 * 100 83 33 " 1.6
Mean Yield 28 " 1.0
Hard Dough 24 " 100 87 35 " 1.8
Hard Dough 24 " 100 89 32 " 1.6
Mesn Yield 33 " 1.2
*Check(Glazed) Air Dried 100 78 37 " 1.8
*Check(Glazed) Air Dried 100 88 35 " 1.7
Mesn Yield 26 " 1.2

*Check 18 the air dried sample of Duncan Corn when planted for yield.

students' methods of comparison and a difference must be at least

Comparisons in Table III were calculated according to

3.3 X PsE. in order to be significant,

1.

g,

Check mean yield
Hard Dough mean yield
Difference
Check meean yield
Soft Dough mean yield

Difference
(8ignificent)

Check mesn yield
Milk mean yield

Difference
(signifi cant)

36 plus-minus 1.2
33 o 1.2
3 " 1.9
6 " 1.8
28 " 1.0
8 " 1.7
36 " 1.2
20 " .9
16 v .
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Fig. No. 8--Showing relative asmount of corn produced by plots
in yield series. On the left plot No. 2512 which
was the check(Duncan standard seed) dried without
ertificial heat yield 35 plus-minus 1.7 pounds. In
the center plot No. 2511, seed used to plant was
selected in milk stage with no artificial heat used
but stored in laborastory yield 57 plus-minus 1.6
pounds. On the right plot No. 2510 seed used to
plant was selected in the milk stage and wes arti-
fieielly dried for 18 hours et 112°F, yield 33 plus-
minus 1.6 pounds.
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We can immediately observe that the immature samples
showed a significant decrease in yielding ability from that
of the check yielde This shows that they were damaged by
that particular drying process. The hard dough stage did
not show a significent difference in yielding ability from
that of the check, even though it had been exposed to the
same temperature as the immature semples for 6 hours longer.

TABLE IV.

Results secured with seed corn kiln dried at 95°F
when in immature stage &as compared to sir dried samples
(Duncen standard variety) when planted for yield. Check
taken from Table III for comparison.

Stege of Time Germination Germinatlion Yield In 10bS.
Maturity  exposed in in 2 14% Moisture

to Temp. Laboratory Field
Milk 36 Hours 90 50 24 plus-minus 1.2
Soft Dough 36 d 100 65 27 " 1.7

Comparisons in Table IV were calculated according to
students' method of comparison and a difference must be at

least 3.3 X P.E. in order to be signifi cant.

l. Check meen yield 36 plus-minus 1.2
Sof t Dough " 27 " 1.7
Difference(Significant) 9 w 2.0

2., Check mean yield 36 " 1.2
Milk " " 24 " 1.2

Difference(Significant) 12 " 1.9



e can, therefore, concluie again that the immature
samples were damged with this particular drying process
even though not to such a great extent as in Table III.
Poseibly if a greater number of plots had been used in
this case we would not have had a significant difference
in the soft dough stage.
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Fig. No. 9--Five ears representing plot No. 25324 in the
yield series when planted in the field. The
loose kernels are & sample of the milk stage

corn that had been planted to produce these
ears.
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Fc 1190

Fig. No. 10--"ive ears representing plot lio. 2511 in
the yield series as type harvested from
kernels planted of the milk stage. This
was the highest yielding plot in the ser-
ies. The loose kernels are & sample of
the kernels planted to produce these ears.
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FciiQp

PMig. No. 11--Five ears representing plot No. 2519 in the
yield series as type of ear harvested from
corn planted from seed that had been harvest-
ed in the soft dough stage. Loose kernels

is a sample of the seed that had been plsnt-
ed to produce these ears.
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FCA\P P

Fig. No. 12--Five ears representing plot No. 2506 in the
yield series as type of esrs harvested from
corn plented with seed that had been harvest-
ed in the soft dough stage. Loose kernels
are e sample of the seed that had been plant-

ed to produce these ea.rsb Wes artificially
dried for 36 hours at 95°F.
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TASLE NO. V.

Corn harvested in milk stage, artificially dried and stored
in Laboratory

Date Treatment Moisture Germ Germ Vigor Vigor Odds
after Sample Control Sample Control

Treetment
Aug.19 90F, 12 Hrs. 66% 88 99 88 79.2 4.3-1
Aug.19 90F, 24 " 59% 71 99 46,7 90.8 144 -1
Aug.19 90F, 48 " 56% 16 99 11.1 89.6 624 -1

Table No. V shows when corn is harvested in the milk stage and
dried with Artificial Heat at a Temperature of 90°F for the per-
iods of 12 hours, 24 hours, and 48 hours. There is a decresase
in Germination power and also in Seedling Vigor as the period
of time is inoreased. It is evident that there has been no dam-
age done when the sample is only held for the period of 12 hours
by the 0dds of 4.3-1, which is not high enough to show a signi-
ficant difference from the Control. On the other hand there is
a marked difference between the samples that were held for the
periods of 24 and 48 hours as compared to their Controls giving
0dds of 144-1 and 624-1 respectively, which ere significently
high dhowing thet there has been damage done by this particular

dry ing proocess.
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TABLE NO. VI,

Corn harvested in the Soft Dough Stage, artificially dried
and stored in the Lsboratory.

Date Treatment Moisture % Germ Germ Vigor Vigor 0dds
after Sample Control Sample Control
F. Hrs, Treatment

Sept .2 108°F 12 42% 13 97 7.3 62.3 322-1
Sept.2 108 24 40,3% 56 98 30.0 7.0 23.9-1
Sept.2 108 24 31% 63 97 41.6 51.6 6¢7-1
Aug.29 125 12 42.,3% 84 98 60.0 60,0 1.29-1
Aug.29 126 24 13% 39 100 17.3 93.7 322-1
Aug.29 125 48 11.2% 16 99 6.0 94.8 9999-1
Sept.b 144 12 32% 41 99 13.3 81.9 624-1

Table No. VI shows when corn is harvested in tne Soft Dough stage
end dried with Artifiocisl Heat at a temperature of 108 degrees F.
for the periods of 12, 24 and 48 hours, that there is an increase
in the Germination and also in the Seedling Vigor in the sample
a8 the length of the period of exposure to that particular temper-
ature is increased. This was evidently caused by molds as they
were more abundent in the 12 hour and 24 hour than in the 48 hour
period. Therefore, damage has been caused by this partiocular pro-
cess in the 12 hour end 2 hour period when exposed to 108°F as
the 0dds are significantly high Bhowing s difference from the
Control. This i8 not spparent, hovever, in the 48 hour period

as the 0dds which are 6.7-1, which are significantly low enough
that there i8 no difference from the Control. +hen the corn was
exposed to 125°PF for the period of 12 hours, 24 hours, and 48
hours we notice a decréasse in the Germinstion power and Seedling

Vigor in the sample as the period of time of exposure increases.






When the corn was left in the hest of 1256°F for 12 hours,
there was no difference in Germination Power or Seedling
Vigor from thet of the Control according to the 0dds 1.29-1
which are not high enough to show a significant difference.
In the case of the 24 hour and 48 hour periods at 125°F the
Odds 322-1 and 9999-1 are high and therefore show a signifi-
cant difference from the Control giving evidence of a deter-
ioration in vitality. Although we got a Germination and
Seedling Vigor result when the ssamples were dried at 144°F
for 12 hours and stored in the Laboratory, the 0Odds were so
high that a significant difference from the Control was the
result, thus showing great demege wss done from this parti-
cular process of drying.

The semples dried at 144°P for the periods of 24 hours
and 48 hours did not show any germination so were evidently

killed. This was also the case for the temperature of 161°F

for 12, 24 and 48 hour periods.

Table No, Vil

Com Harvested in the Hard Dough stage, artificially
dried and stored in the Laboratory.

Date Treatment iloistuwe % Germination Vigor

Temp. after

r Hrs, Trectment JCemple ControlSsmple Control Odds
Sept.16 90 12 38% 99 99 93.3 93.6 1.29-1
Sept .16 90 24 36.2% 99 99 93.7 93.% 1.29-1
Sept.16 90 48 19.5% 99 99 67.9 96.1 20.3-1
Sept.14 108 12 36.3% 88 99 82.9 98.9 20.3-1
Sept .14 108 24 25.9% 37 99 44.4 92.9 61.9-1
Sept.14 108 48 14% 95 98 82.9 95.6 14.5-1
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Table No. VII shows when corn is harvested in the
Hard Dough stage and dried with Artificial Heat at
a temperature of 90F for 12 hours, 24 hours snd 48
hours and stored in the Laboratory, that 1t is equal-
ly as good in Germinative Power and Seedling Vigor
as the Control, the 0dds being 1.29-1 and 20,3-1,
which are too low to show any significant difference
from the Control. In the case of the samples which
were dried at 125F for the periods of 12 hours, 24
hours, and 48 hours, one sample showed a difference
from the Control, this being the semple dried at 125F
for 24 hours, with 0dds of 61.9-1 which were Righ,  ":.
The samples dried at the same temperature but for the
periods of 12 hours and 48 hours show no difference
from their controls.

All samples dried at 125F, 144F end 161 failed

to show any germination,
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TABLE NO.VIII.

Corn harvested in the lilk Stage, artificially dried and
stored in the Barn

Date Treatment iolisture Germination Vigor Odds
Trzgzgznt oample Control Sample Control

Aug.1l9 90F, 12 Hrs. 667 29 98 31.3 98.4 118-1

Aug.19 90F. 24 Hrs. 54% 12 98 9.3 97.4 9999-1

Aug.19 No.Treatment  84.5% 42 99 30.9 99.1 54.9-1

Table No. VIII shows that of 81l the samples which were artifically
dried at 90F, 108F, 1257, 144F, and 161F for 12 hours, 24 hours and
48 hours, there were only two samples, 90F at 12 hours and 24 hours
that germinated. The 0dds were = high that it showe that these
sanple s were damaged by the storege in the barn, because the corn
that had the same treatment and stored in the Laboratory gave good

results, according to Table No.V.

TABLE NO.IX.

Corn harvested in the Soft Dough stege, artificially dried
and stored in the Bamm

Date Treatment Moisture Germina tion Vigor
after
Treatment Sample Gontrol Sample Gontrol 0Odds
Sept.2 108F 12Hrs., 42% 26 97 21.9 98.5 1999-1
Sept.2 108F 24Hrs. 40.2% 94 97 86.7 98.1 34 ,5-1
Sept.2 108F 48Hrs. 37% 88 100 71.1  99.1 23.9-1
Aug.29 125PF 12Hrs. 43.3% 44 99 40.9 99.7 4999-1

Aug.29 125F 24Hrs, 13% 60 99 49.8 98.0 131-1







«50=

Table No. IX shows when corn is harvested in the Soft Dough
Stege amd stored in the barn, that al though we get a higher
germination and vigor result than in Table No. V1. we have
damage done to our samples shown by the 0dds, which are so
high that they show a significant difference from the Con-
trol. This difference indicates damcge done by this parti-
cular drying and storage process. All semples dried at 125F
for 48 hours and 144F, 161F for 12 hours, 24 hours and 48
hours, were totally destroyed and failed to germinate in

each case as a result of this process.

TABLE NO. X.
Corn harvested in the Hard Dough stage, artificiaelly

1 dried and stored in the barn
Date Trestment Moisture Germination Vigor

\ after

' Treatment Sample Control Sample Control Odds
Sept.16 90F 12Hrs. 38% 956 98 4.1  73.6 6.7-1
Sept .16 90? 24Hrs. 36.2% 100 98 97.6 94.6 10-1
Sept.16 90F 48Hrs. 19.5% 99 99 90.7 94.5 98.3-1
Sept.l4 108F 182Hrs. 36.8% "8 99 71.6 99.1 108-1
Sept.14 108F 24Hrs. 26.9% 71 99  63.4 97.7 118-1
Sept.14 108F 48Hrs. 14.0% "4 98 72.6 96.3 10-1
Sept.14 125F 12Hrs. 20% 6 99 4,1 99.0 9999-1
Sept .14 125F 48Hrs. 8% 13 99 11.2 98.2 9999-1
Sept.16 144F 12Hrs. 18% 14 97  12.1  97.7 9999-1
Sept.16 No Heat Treatment 100 99 929 99 1.66-1

Table No. X shows that corn harvested in the Hard Dough stsge
and stored in the barn without eny artificial drying, gave bet-

ter results than corn artificially dried, as it gave practically
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perfect germination and vigor results with 0dds 1.66-1,
which are 80 low that it is very significant that there
is no difference from the Control.

When the Temperature of 90F is used we have a decrease
in vigor when exposed for 48 hours, although the germin-
ation results are perfect, the 0dds are too high, thus
shov}ndgamage done by that partioular drying process. 1In
the case, however, of the 12 hours and 24 hours we have
no difference from the Control according to the 0dds 6.7-1
and 10-1., Possibly this was due to the permeability of
the seed-coat and the heat did not have time to penetrate
to the inner layers of the kernel and #hepefore did no%t disturd
the engymes and cell structures.

When the temperature of 108F was used only the 48 hour
period gave good results showing no difference from the
Control by the 04dds of 10-l. The other two periods of
time, 12 hours and 24 hours, show a significant differ-
ence from éhe Control by the 0dds of 108-1 amd 118-1 res-
peotively. This was possibly due to en evaporation of
the moisture into steam within the kernel, but due to

the impermeability of the seed coat in this stage of
maturity, all of the steam failed to be liberated and

we have an activation of the Engymes which are later des-
troyed by the extreme canditions of the barn storage. In
the remainder of the Table we have some samples giving

a small germination and vigor result but the 0dds are so
very high that they show a significant difference from
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the Control as the result of the damage done by the
drying process used in this case.

The ssmples dried at 125F for 24 hours and 144F, 161F
for 12 hours, 24 hours end 48 hours, failed to germin-

ate.
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TABLE NO. 1l.

Corn harvested in the Milk Stage, artificially dried
and stored in the Greenhouse

Date Treatment Lioisture Germination Vigor
af ter
Treatment Sample Control Sample control Odds

Aug.19 90F 12Hrs. 66% 78 97 62.8 95 131-1
Aug.19 90F 24Hrs. 59% 1 100 .5 95.7 9999-1
Aug.19 907 48Hrs. 55% 18 100 15 93.3 9999-1

Table No. XI shows when corn is harvested in the Milk stege
and stored in the Greenhouse that all the samples were destroy-
ed by this process, giving a low germination and vigor result
with Odds 131-1, 9999-1, and 9999-1, which are all very 8signi-
ficantly high, thus proving them different from the Control.
The remainder of the samples which were dried at 108F, 125PF,
1447, and 161 at 12 hours, 24 hours, and 48 hours, gave no

germination and showed no seedling vigor.

TABLE NO.XII.

Corn harvested in the Soft Dough stage, artificially
dried and stored in the Greenhouse

Date . Treatment Moisture Germination Vigor
after
Trestment Sample Control Sample Control Odds

Sept.14 108F 12drs. 42% 39 100 8.8 91.1 172-1
Sept.14 108F 24Hrs. 40.2% 97 99 86.8 90.6 10-1

Sept.14 108F 48drs. 37% 32 99 21.7 86.2 624-1

Table No. XII shows when corn is harvested in the Soft Dough

stage, artificially dried and stored in tne Greenhouse it be-
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comes very moldy, giving out of ell the samples when dried
at 108F, 125F, 144F and 161F for 12 hours, 24 hours and 48
hours, only one sawple that was not damaged by this process,
this one being 108F for 24 hours, with 0dds 10-1 which are
not high enough to show a significant difference from the

Control.
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TABLE NOJXIII.

Corn harvested in the Hard Dough stage, ertificlally
dried and stored in the Greenhouse

Date Treatment Lloisture Germinati on Vigor
after
Treatment Sample Control Sample Control 0Odds

Sept.16 90F 12Hrs. 38% 98 97 79,6 85.5 32.2-1
Sept.16 90F @24Hrs. 36.2% 99 98 88.1 90.2 1.9-1
Sept.16 90F 48Hrs, 19.5% 100 99 84,7 85.7 8.22-1
Sept.14 108F 12Hrs. 36.3% 93 99 86.6 96.5 118-1
Sept.14 108F 24Hrs. 25.9% 76 99 74,6 97.0 1249-1
Sept.l4 108F 48Hrs. 14% "2 99 65.5 97.4 999-1
Sept.14 No Treatment 96 99 83.4 97.4 10-1

Table No. XIII shows when corn is harvested in the Hard Dough
stage, artificially dried, and stored in the Greenhouse, it will
give equally as good results when certain temperatures are used
as when stored without drying, in fact, gives better results ac-
cording to this data. When the temperatuwre 90F is used for the
period of either 24 hours or 48 hours we get equally as good &
germination and vigor result as the Control, thus showing no
damage done by the drying and s torage used in this case. With
the same temperature, however, but only an exposure of 12 hours,
we do not get as good results as in the former ocase, but rather
have 0dds which are so high that they show a significant dif-
ference from the Control. This is due to the molds which were
quite obvious in this case. The temperature 108F is used also
in this table, but the 0dds are so high that they show & marked
difference from the Control, indicating damage done by the stor-
dge. By the temperatures 126F, 144F, and 161F for 12 hours,24

o
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hours anmd 48 hours, we do not get any zermminsation what-
soever.
With the corn stored without any artificial heat trest-

ment we get results equally &8s good as the Control.
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Fews

Fig. No. 17--Good kernel (left) versus destroyed kernel
(right ) with the use of too high temperature.
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TABLE NO.XIV.

Corn harvested in the kilk Stage, srtificislly dried
stored in the Cellar. Only one ear of each
survived, so no 0dds calculated

Date Treatment kMoisture Germination Vigor
after

Treastment Sample Control Semple Control Odds

Aug.19 90F 12Hrs. .66% 100 96 90.4 94,9 0
Aug.19 90F 24Hrs. 59% 16 100 11.2 99.5 0
Aug.19 90F 48Hrs. 55% 96 100 95.6 96.1 0
Aug.l19 No heat treatment 8 96 8.0 94.9 0

Table No. XIV does not show very much because only one ear of
each survived the s torage conditions, therefore, no 0dds could
be cal culated and the results are not very dependable., By mere
observation it sppears that the corn artificially cured at 90F
gave considerably better results then the corn that had no heat
treatment at harvest. All seamples that were stored in the Cel-
lar showed an abundance of }old es a result of the damp condi-
tions and the lack of circulation when stored in an unheated
Cellar. These were the only semples that survived the condi-
tions out of thirty seamples stored which had been treated 90F,
108F, 126F, 144F and 161F for the periods of 12 hours, 24 hours,
and 48 hours.

TASBLE NO.XV.

Corn harvested in the Soft Dough stage, artificially
dried and stored in the Cellar

Date Treatment Moisture Germinstion Vigor
after
Treatment Sample Control Sample Control 0dds

Sept.2 108F 24Ars. 40.2% 68 100 83.6 96.1 0
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Table No. XV shows that corn thet had been artificially
dried at 90F, 108F, 125F, 144F end 161F at 12 hours, 24
hours, snd 48 hours, there was only one ear survived the
storage. This sample al 80 shows damage by this treatment.

Molds were very asbundant in all samples.

TABLE NO.XVI.
Corn when harvested in the Hard Dough stage, artifi-
cially dried and stored in the Cellar.

Date Treetment Loistwure Germination Vigor
after
Trestment Sample Control Sample Control 0Odds

Sept.16 90F 12Hrs., 38% 92 97 87.3 96.4 17-1
Sept.16 90F 24Hrs. 36.2% 100 98 94.4 95.6 10-1
Sept.16 90F 48Hrs. 19.5% 96 98 80.2 96.5 10-1
Sept.14 108F 12Hrs. 36.3% 100 100 99.2 96.1 10-1
Sept.l4 108F 24Hrs., 25.9% 24 100 16.9 96.1 999-1
Sept.l4 108F 48Hrs. 14.0% 56 100 49.0 97.8 37-1

Table No.XVI shows all the samples were able to withstand the
storage conditions of the Cellar except the samples that had
been dried st 108F for 24 hows and 48 hours. The rema inder

of the samples shown in the Table show no difference in ger-
minative power and Seedling Vigor from that of the Control as
indicated by the 0dds which are so low that there is no signi-
ficant difference. The remasinder of the samples dried at 126PF,
144F and 161F for 12 hours, 24 hours and 48 hours failed to give

any Germination results, when stored in the Cellar.






CATALASE ACTIVITY

Catalase is an Enzyme which is capeble of splitting
dydrogen Peroxide (H;0,) into Oxygen (0) and iiater (Hp0).
It is foud in practically all living matter according to
Loew (20). It is found in Germinating Seeds to & grest
extent.

For the purpose of determining whether or not the
Seeds that were harvested in an immature stage of mat-
urity, and also those that were treated with different
temperatures, differed from the seed that was mature and
dried by naturel air circulation, we performed & short
experiment., Heinicke's water displacement method as des-
cribed in Cornell Memoir No. 62 was used in the experiment.
A oonstant water bath was uced where the temperature could
be kept within 1%c. Hydrogen Peroxide, and which was neu-
tralized with Sodium Carbonate.

The seeds were ground up so they could be passed thru
& 100 mesh seive. Two grams of the powdered masterial was
placed in one side of the Y tube and 5 cc. of Hydrogen Per-
oxide in the other. This tube was placed in the water bath
and left for 5 minutes until it came to the temperature of
the bath which was at 35°C. After this period the stirring
began which brought the seed powder in contact with the Hy-
drogen Peroxide and thus the activation began. The dis-
placement of the water was then recorded in cubic centi-
meters, a count being made at the end of the period of 6

minutes.
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Pig. 18--Apparatus used in meking Catelase Activity
determinstions. Notice the Heinicke water
displacement apparatus on the Left.
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TABLE NO.XVII.

Catalase Activity of corn samples that have been
treated with deat, compared to the Control which
was dried with naturel air circulation without any
artificial drying.

Stage of llaturity Treatment of Sample Germination Activity

Milk Stage 90°F for 24 hours 71%  10.0 co
Milk Stage 108°F for 48 hours 0 9.2 co
Milk Stege 126°F for 24 hours 0 8.1 co
Milk Stage 161°F for 48 hours 0 6.0 co
Milk Stage No Hest Treatment 99% 9.5 ce
Hard Dough Stage 90°F for 24 hours 99% 6.0 co
Hard Dough Stege 125)F for 24 hours 0 5.2 oo
Hard Dough Stage 144 F for 48 hours 0 5.00¢ce
Hard Dough Stage 161°F for 48 hours 0 5.06cc
Hard Dough Stage No Heat Treatment 99% 4.4 co

Catalase Activity as expressed in Table Ho. XVIII shows
& higher activity throughout in the Immature Seed than in the
more llature Seed.

There seems to be no Correlation between the Catalase
Activity and the Germination of the Seed. It is noticed that
even when the Seed failed to Germinate there was still a Cat-
elase Activity result greater then the more mature corn.

There is a decrease in Catelase Agtivity as the Temper-
ature of the Heat is increased. This decrease is more rapid
in the case of the Immature Seed possibly due to the thickness
of the Seed-Coat, which would be thinner and more permeable
than th;%fthe lature Seed and thus allow the heat to penetrate
more readily when Drying.

As 1t was quite evident that the Catal:s se Activity was



not affected to any very great extent, further research
wes considered unnecessary so far as this Experiment was

concerned.
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-COLNCLUSION-

Immature seed corn yields higher than matuwre seed corn.
There is no correlation between the variation in the
power to germinate and the resulting yield.

There is greater variation in the germinability of the
immature seed than in the mature seed.

Seed in the Soft Dough stage when natural air dried
gives a higher yield than either lilk stage seed or
Hard Dough stage seed.

Milk stesge seed does not withstand storage when natural
air dried es well as ei ther seed in the Soft Dough or
Hard Dough stages, therefore, when planted in the field
it does not give &8 high a germination a8 mature seed.
The esarlier the stage of maturl ty amd the higher the
temperature when drying the greatezphfoss in germina-

tion.

Soft Dougn stage esnd Uilk stage seed: &re. lowesti in ylpdd-

ing ability dried with temperature of 112°F for 18 hours,
whereas Hard Dough stage seed is not affected by an ex-
posure to the same temperature for 24 hours.

Corn harvested in the imms ture stages of maturity amd
dried slowly in a moderate temperature (680F) will re-
tain its germingbility end yield equelly as well as mat-
ure corn dried in sny god seed corn drying house with-
out the use of artificial heat.

Corn hervested in the milk stage and dried moderately
at 90°F for 12 hours md stored in the laboratory (68°F)
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will give equally as good a8 germination percent
and show @gtrong - vitality &s corn hasrvested in
the mture stage and dried by mtural air drying.
Corn harvested in the Milk stage and dried at 90°F,
108°P, 125°F, 144°F, 161°F for the period of 12, 24
and 48 hours and stored in the greemhouse, barn or
root cellar shows a decrease in visbility.

Com harvested in the milk stage and artificislly
dried at 90°PF for 24 end 48 hours st 108°F, 12°F,
144°F end 161°F for 12, 24 and 48 hours and stored
in the laboratory(GBOF) is lowered in viability as
the tempersture is increased.

Corn harvested in the soft dough stage and ar tifi-
cially dried at 108°F for 24 hours amd 125001 for
12 hours and stored in the laboratory showed equal-
ly as good in viability of seedling as mature corn
dried by matural air drying. This holds true for
corn dried at 108°F for 24 hours and stored in the
greenhouse..

Corn harvested in the soft dough stage and artifi-
cislly dried at 90°®, 108°F, 125°F, 144°P, ana 161°F
for 12 hours, 24 hours and 48 hours, stored in the
cellar or barn will be danged and therefore not be
a8 viable as mature seed dried by natural air dry-
ing.

Corn harvested in the soft dough stage and artifi-
cislly dried at 108°F, for 12 ad 24 hours, 126°F
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for 24 hours, 48 hours and at 144°F, 161°F, for

12, 24 and 48 hours, stored in the laboratory will

be dam=ged and, therefore, it will not give as good
results as mature corn, naturally air dried.

Corn harvested in the soft dough and artificially dried
at 108°F for 12 hours and 48 hours, 125°F, 144°F and
161°F for 12, 24 =d 48 hours amd stored in the green-
house will be demeaged &nd, therefore, lowered in via-
bility and vitality.

Corn harvested in tue hard dough stage and ertificisl-
ly cllri ed at 90°F for 12 hours, 24 hours and 48 hours,
108°F for 12 hours emd 48 hours and stored in the 1lab-
oratory, dried at 90%F for 12 hours, 24 hours, or 48
hours snd stored in the greenhouse, dried at 90°F for
12, 24 and 48 hours, and stored in the cellar gives
equally a8 good results as mature corn naturaslly air
dried, thus showing no damecge done by these drying
processes,

Corn ervested in the hard dough stage end artificially
dried at 108°F fyr 2 hours, 125°F, 144°F and 161°F for
12, 2% and 48 hours, dried at 108°F, 1250F, 144°F and
161°F for 12, 24 and 48 hours stored in the cellar;
dried at 90°F for 48 hours, 108°P for 12 a.d 24 hours,
125°F, 144°F and 161°F for 12, 24 and 48 hours, stored
in the barn, 81l showed damasge done by the process of
drying and thus were lowered in vitality and viability.
All other methods of drying with the hard dough stege

other than those shown above showed evidence of d amage.
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20.
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24,

Corn hervested in the hard dough stsge, artificially
dried at 1089F far 24 hours, stored in the laboratory,
greenhouse, barn and celler showed evidence of damage
and thus must be a criticel period in the drying pro-
cess,

Laboratory stored samples after artificisl . - drying
was used showed evidence of better results than barn,
greenhouse orcellar stored samples.

Samples stored in the greenhouse amd cellar show dam-
ege by mold more readily then semples stored in the
laboratory or barn.

Good circulation of air is necessary in srtificial
drying of seed corn.

Catalese activity is not affected by the degrees of
heat used in this experiment.

Catalase activity is greater in imma ture seeds than

lin meture seeds.
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