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Introduction.

This is & subject of great importance to farmers and
corn breeders of many sections of the United States. EHven a few
days' difference in time of mmturity of varieties of corn will de-
termine the success or fallure of the corn orop. If there existe
sny relation between time of germinstion end earliness of maturity,
work of thia nature is of the utmost importance, and would enable
the farmer or breeder to select varieties adapted to thelr parti-
cular section or length of season. It I8 a well known fsot that
the latest variety which will mature in a given section of the
ecountry is the one which produces the largest yield per sore. rar-
mers living in sections where the season 18 too short for the late
maturing varieties to ripen, have been lured into planting late
maturing varieties in the hope of obtalning & larger yield than is
commonly produced by early maturing varieties, and the result is
ususlly & failure, or a large smount of Soft, immature corn which
has little feeding value. On the other hand, farmers living in
sections where the season of growth is long, are not planting the
varieties which utilize the full growing season &nd give larger

Jields.
In making this study of the relation of germination to

earliness, we are taking up other points of interest, so it is well
to give an outline of work to be studied.



staetement of problem.

l. A study of the minimum, optimum and maximum tempersture
of germination for 3oone County White corn.

8. A study of the relation between size of kernel snd time
of gormination for Boone County White corn under optimum conditions.

3« A atﬁhy of the relation between $ice of germination
and earliness. A number of varieties of corn of which the relative
time for maturity is known will be germinated &t the saﬁo tenperatures
{optimum) in an attempt to find whether sny relation exists between
time of germination and subseguent growth and maturity.

" Review of Literature.

There 18 no available literature &t the present time on
the relation of germination to eérliness in corn, but there have been
many determinations for the mininum, optimum and maximum temperstures
of germination, and also & number of unit characters hsve been found
to be mutually related in significance, 1.0., a correlation existis
between certain unlt characters in corn.

nlberlandt‘x)
germination to range befween 4.44% and 10.58° c.

found the minimum temperature for corn

ncuara"’ found the minimum temperature for corn germlna-
tion to ranze between 8° and 10° C.; optimum between 32° and 36° C.,
ani meximun between 40° and 44° C.

wlson and verburton’>) state that the optimum temperature
for corn germination varies sround 36° C.

Many correlations between unit characters have been found

in the corn plant. naronport“) finds & correlation coefficient of
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0.87 i 0.006 between welght of eers, in ounces, and lemsth 'of e
in inghea. He alao finds & coefficient of 0.49 + 0.02 for correla-
tion betweon olrcumfercnce and length of ears, in inches.

3'158‘5’ f}.nﬁn the following correlations: Between
welght of grain, in grams, and diameter of stalk, in om.; r = .393 4 .02
{r = gorrelation coefficient); between weight of grain, in grams, 5
and length of leaf, in om.; r z .292 4 .021. Between welgzht of
grain, in grams, and breadth of leaf, inom.; r = .314 4 .021. 3e-
tween wolght of grain, in grams, &and helght of mature plants, in
defie; ¥ = 203 % .026. Between weight of grain and number of inter-
nodes; r = 228 + .023.

Lalghty‘s’ finds the following correlations in oats
characters: 3etween helght of oulms per plant, in c.m., and total
yield of plant, in grams; r = .6886 4 .01569. 3Between number of
culms por plant, and total yleld of plant, in grams; r - .8496 +0.0084
3etween number of culms per rlant and average number of kerhols per
culm por plant; r = 0.4226 § 0.248.

Eyora(v) finds the following correlatione in wheat char-
acters; 3etweon the average height of culms per plant and s verage
weight of kernels per plant; r = 0.509 4+ 0.0221. Betwecn sress
welght of oulms, in prams, and weight of grain, in srems; r - .9256 4 .004

Phese correlations found by Zwing in corn, by Leighty
in oats, and by lMyers in wheat, do not Dear direstly on the correla-

tion takem up in thio psper, but are of interest to know that certain
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relations do exist between different charscters in plants. Nany
other characters were taken up by these men, which are not mention-
ed & bove. Other men have mentioned correlations between certain
unit charaoters in corn, but few of them followed statistical me-
thods. B3righam, Hopkins, Smith, Ssst, DeVries, and others oite
correlations hetween characters in corn.

Material Used.

l. A Standard Germinator, adopted by the Association of
0ffioial Seed mlynta of Horth Awerica, and manufactured by the
Eny-Soheerer Company of Rew York City.

2. A Thermoste¥ for regzulating temperature of germinator.

3. Chemlical balance for weighing corn.

4. A quantity of white blotting paper.

5. A number of varieties of corn. :

6. Ice, water and aalt.

7. Bunasen burners, tubing and all other necessary egquipment.

Procedure and Resulte.

Bafore attempting to determine the minimum temperature of
gormination, we selected eight average ears and ran & germinstion
test at & temperature around 32° C., OF 89.6°P.. to determine the
vitality of each individual ear. Fifty grains were taken from each
ear, selecting about one-third of this number from butt, middle and
tip, respectively. All theae ears germinated fairly well, showing
a variation in percent of germination from 80 $o 100, a&s shown in
Table I.
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In determining the ninimunm temperature of germination
it was found impossible to keep the gominatd(r in a warm room and
lower the temperature sufficiently, so we moved it to a basement
room of the Asricultural Hall where the temperature was falrly low
(ranging between 50° and 60° P., being kept at this tonpera:uré by
the passage of mumonia pipes to the Cold Storage Room), and by the
use of erushed ioce and salt in the ice box we were sble fo hold
the temperature of the brine in the jacket of the gefnina:or at &
temperature ranging from 6° to 9° C. (42.8° to 48.2° P.) 3y the
nature of the germinat3on st this temperature, it was evident
that we were within the range of the minimum temperature of'garai-
na;ion for 3oone County White corn.

The percentage of rermination st this temperature is
shown in Zable II. It lhoalé be noted that ears HNumber 6 and 7
reve s 8lightly larger percent germination than in Table I. The
peruination at this low temperature took place very slowly and
was 19w in vitality. 7Two weeks elapsed before any signse of gpermina-
tion could be detented, and at the end of eightecn and twenty-three
days, all graine which showed their plumules bursting through the
skin were counted as germinated. The plumules grew very little
after breaking through the skin, slthough some radieles grew to a
length of 1/4 to 1/2 inch.




Germination Test of Lars (Nos. 1 to 8 ) at 32° Ce (89.6°r.)

to Determine Percent of Cermination for Individual Zars, prior to

Tests for Minimum Temperature of “ermination.

DTable 1.

Bar Total Number Humber of Grains Percent of
Hunber of Crains. Germinated. Germination.
1 50 40 80

2 60 60 100

3 50 40 80

4 60 43 86

6 50 60 100

& 60 48 96

7 50 46 92

8 60 45 - 90

doone County White ‘orn. udange of Teuperature, 6°-9° (+ (42.8°-48.2°5

Determination of Minimum Temperature 6f Germination for

22'1. x‘ -
ser Total Humber Kumber of lays in Percent of
Bumber of Grains grains ger- Germinator Cermination.
minated. :

1 50 25 23 50

2 50 42 23 o4

3 60 24 1l8 48

4 80 36 18 70

5 60 46 i8 92

6 49 18 98

7 60 48 18 96

8 50 42 18 84




Taking the above tan@ckétnro (6°-99C.) as the minimum
temperature of germination for B3oone County White corn, this com-
peres very favorably with the results of others. naberlandtll)
found the minimum temperature for corn germination to range between
40° ena 51° P. (4.44° and 10.656%.). He also states that 1t re-
quires 11} days for corn germinstion &t & temperature of 50° r.
Howar:l‘z). found the minimum temperature to range between 8° ana 10°%.

Optimum and Meximum Tempersture of Germination
for Boone County White Corn.

A series of thirteen tests were run on elght di{ferent
ears, twenty five grains from different portions of each ear being
used in euch series. The temperature at which the germinator was
kept varied for euch series, temperature for Series I being held
sonewhat below the expected optimum &nd for esch succeeding series
it was ralsed until & temperature sufficiently high to allow little
or no permination was reached.

The following tables show the results for each series.
Table No. 1 shows the percent of germination, and also the number
of grains germinating within twelve hour periods for each individual
ear. Table Ho. 2 shows the totsl percent germinated st the close
of each period for each individual ear, and also tﬁe aversge for
all ears.

Bote: . Greins were not considered germinated until
the plumules broke through the skin.
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Table 1.

| Temperature 26° to 30° . (?70-8503)
Lar 0. 01 Cralaﬂ I'=

Hoe ested - Cerminafed. :%na- {5;%2: Grains Germinated at 12 hr. periods.
«Ofle

1 Thrown out.

2 25 26 100 9 23 5 & F 300 9
3 25 24 96 O 6 6 6 3 4 0 0 0 0
= 25 24 96 ¥ 130 % % 0 02 0 0
5 25 24 96 2 0 428 ¢ ¥ 0} 0 O
6 26 25 00 & 0 8 & 4 5 50 ) 9O
7 25 25 100 © 312 6 6 0 0 0 O O
8 25 2b 100 =8 5.8 5 3 -3 . 2.3

Table 2.

_Total Percent Cerminated at 12 hour period,

'F;ar 24 36 48 60 ™= 84 96 - 108 120 132
Os

E 05 8. W W 96 100" - 100 100 100
3 0 20.83 45.83 70.83 83.33* 100 100 . 100 100 3100
4 0 4.17 465.84 79.17 95.83 95.83 95.85% 100 100 100
0 0  16.67 66.67 91.67 95.83 95.83 100* 100 100

5

6 0 0 32 O66. . 92. 9. 96  100* 100
7 012 60 80 I0O* 100 100 100 100 100
8 8 8 36 60 80 8s 88 92 96 100*
verage

1.14 7.57 41.76 69.81 78.83 94.81 96.52 98.28 99.43 100

Hote; *iniicates period at which ear completed germination. The

‘ variable temperatures for esch series indicate the minimum and maximum

temperature recorded. Temperature was recorded or read every twelve hours.
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Table 1;’ ‘
__femperature 29-35° C. (84.2-95°P.)

gar #Fr of gtga - %of Cer-
Ho. eated - Corminated. mination
26 26

1 100 3 -9 . F % 8
2 25 25 100 5 2 B9 2 0
3 26 25 100 0 0 5 6 5 1
4 26 25 100 o & % g T
5 26 26 100 2 % M- 8 9%
6 256 23 92 > 0 523 8 31 ¥
7 26 24 2 28 -9 % B
8 25 26 100 B A" o a2 4
Table 2.
_Zotal percent corminated at 12 hour periods.
§3j 24 36 48 60 72 84 _ 56
1 0 20 56 92 100* 100 100
2 0 0 20 60 96 100* 100
3 0 20 52 76 96 100*
4 0 16 40 56 84 100* 100
5 0 0 16 84 100* 100 100
6 0 0 13.04 86.96 95.65 100* 100
7 8.33 12.6 70.83 100* 100 100 100
g 0 16 48. _88 88 .. 200° 100
100

Average 1.04 8.06 35.48 77.37 93.46 99.56
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o
fomperatare 32.5° to 36 ¢ (90.5° - 96.8%¢.)

@ =~ O o » G oo ™

sar Number of Grains %of Cermi- RNumber Grains Germinated at 12 hrs.
HO. - 08 ) pation. '"36 48 60 Y2 04 LS
1 24 24 100 L g Ty
2 26 25 100 g2 218 0 0 0
3 25 24 96 GRS 7 0 o
4 26 23 92 1 S 1 2 0 0
5 25 24 96 N AR 2 0 1
5 25 25 100 0 35 2 0 0 0
7 26 26 100 - 2 93
8 26 25 100 T s 1 3 0
fable 2. .
Potal percent zerminated &t 12 hour periods.
sar
Ho. 36 48 60 72 84 26
70.83  96.83 100* 100 100 100
8 80 100* 100 100 100
4.17  54.17 70.83  100* 100 100
4.36  39.13 91.30 100* 100 100
) 58.33 87.5 95.83  95.83 100*
0 60 100* 100 100 100
0 76 . .. 96 100*
28 68 84 88 100* 100
Average 19.42  66.43 90.20 97.48  98.98 100

=10=



Eo.

Eg Qrggaa 55!% girggnatoa at
Tes g natoﬁ natlan.

lz hr. gerioas

25 100 0212 0 0 o o 0
25 26 100 0 ¢ 12 s ¥ & 8.9
25 19 % Sy vE ¢ @
25 26 M0 % 3 ¢ 9 8. .2 @
25 24 o ¥ 31 D 8 3 3 3 o'o
25 25 TRl OF M e v Ui B Seve e
25 26 300 1318 % 5 0 o @ o 0
8 26 24 % LD s 4 3 3 e o
Table 2.

Total percent germinated at 12 hour periods.

e _48 60 72 84 96 108 120 132
’ 0 - 48 88 100* 100 100 100 100 100
2 o 16 64 9% 100* 100 100 100 100
3 0  10.63 47.36 84.21 94.74  94.74 100* 100 100
4 o 20 32 9 96 96 96 100* 100
5 0 4.17 45.83  79.16 91.66  95.87* 100 100 100
s 9t Yae 76 9  100* 100 100 100 100
7 4 52 88 100* 100 100 100 100 100
8 0 4.17 45.83 70.83 ©7.49  91.66  96.83 95.83 100*
Average .6 21.86 60.88 90.287 96.24 97.28 98.98 99.48 100



Table 1.
Temperature 36° to 44.6° C. (96.8 to 112.1° ¥.)

ie;f mga; f;: g% mmtad %Gn:ﬁzg; Ho. prains germinatel at 13. hour periode.

1 25 26 100 ¥ ¥ ¥ T % 8-V X VYT

2 25 24 96 V-1 % 898 "3 U9 D90

3 26 20 80 D0 0.9 % 4§31 O -6 .85 ¢ 0 90

4 26 23 22 9-0 O 40 % 4 35 5 5.9 L 0

& 2b 1?7 68 . ¢ & 0 8 8 & 0 8 3 - e - Sl

6 26 23 8B 4032 vs s 381 8 80

7 25 23 82 2 8 6.4 % 3 2 8- -4 3 g 0 0

8 25 23 26 B @Y B BN We T SAR i | B GEEE:  BE

Table 2.
Iotal percent zserminated at 12 hour periods.

gar 36 46 60 72 84 9 100 120 152 144 156 168 180
p 1 @6 12 2¢ 28 72 88 9 96 100 100 100 100 100

2 0 0 4.27 20.83 45.83 83.33 95.83 100* 100 100 100 100 100

3 920 o 0 20 40 &b 45 76 20 100* 100 100

4 0 O 17.39 39.13 56.52 73.91 78.26 100* 100 100 100 100 100

5 0 O 17.656 17.65 29.41 41.17 76.47 76347 88.24 94.12 94.12 94.12 10

& 0 0 4.35 13.04 43.47 60.86 86.956 91.30 95.356 100* 100 100 100

7 0 13.04 30.13 56.62 66.21 78.26 82.60 91.30 96.36 100* 100 100 100

8 0 26.09 52.17 65.21 91.30 95.65 96.65 95.65 100* 100 100 100 _100

AvEe 1 6.39 17.68 27.33 50.79 67.97 61.563 84.24 94.24 28.01 99.26 99.26 100

elfs



| rable 1.

_Temperature 39.26° - 45° ¢. (102.6° - 113° ¢.)

zar Pgbar of Grains % of germi- Bo. gralm geruinated at 12
Ko Tesled - e neate nation. houry riods.
TS : )

1 25 1 4 1 0
2 25 1 4 0 |
3 26 0 0 o 0
4 26 0 0 0 0
6 25 3 12 3 0
6 25 0 0 0 0
7 2b 0 0 0 0
8 25 e s i 0

Series VII.

Table 1.

__Pemperature 39.26° to 47° ¢. (2102.6° 0 116.6° ¥.)

sar g_:%ber of Gralns %Cermi- Bo. grains germinated st 12 hr. pds
Bo. 68 - Germina nation. 60 7% 85 E13) IU§ 120 132 144 1b6
6

1 26 N 438 "9 ¥ 0%
2 25 3 S8 Y 20 090 U
3 25 0 B 600 0 o 9O 9 %
4 25 2 . P ENe " 3 0 %90
b 26 0 8 595 % 0 06 09
6 26 1 €300 8-0°0 078 0
7 26 4 M . 200D B 8
8 26 0 8 O O 00 0 6 b A D

«ld=



Temperature 41.76° to 46° c. (10@.15‘ to 11&.0“ .)

same number of grains (£25) were used from ears 1 to 8, «8 were used in
&ll previous series. No germination took place at this temperature. CGrains

8plit open, and only & limite! number exhibited signs of germination.
At the end of 96 hours all germs were sSoft and of a watery nature.

Series IX.
Table l.

Temperature 39.25° to 47° ¢. (102.6° o 116.6° F.)

Ear 0. of GQrains %of permi- rains peraineted at 12 hours.
. Ho. Tes ':ﬂ_t:é'nm« nation. '—d——ﬁu'_zm
1 26 3 12 L 2 1 0 0
2 26 e 0 0 0 0 0 0
3 25 1 4 0 1 0 0 0
4 25 0 0 0 0 0 0 0
) 26 8 32 5 1 1 1 0
& 25 5 20 ¥ 3 2 Y
7 25 2 8 1l 0 1 0 0
8 26 8 32 1 0 5 1 1
Series X -

zﬂmrﬂr. 2.25° to "0 Ca J;OG.&O - J._LG.GO ro)

same results as for Series VIII. (No germination).
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Lseme results as in Series

series X1I.

Temperature 42.5°-49° c.

(207.6° - 120.2° ».)

Seme results a8 in Series VII, X, & XI.

{No germination).

Series AIIl.
Table 1.
7emporature 8.5° to 47.58° c. (47.3° to 117.8° 7.

1 25 26 9 3 8 9 W 3 ¢

2 26 24 M- L2 % % 132 &

3 26 18 o %% 9. 3 & 3 % &

4 26 82 N 85 8- & B % 32

6 25 24 % .2 -0 2 & 4 05 B

6 26 24 - 0 8 6.3 4 8 % 2

7 26 21 -5 82 % 4 9 3

8 25 26 T OPEE W B 5 o oW Al e

_ Table 2.

e Total Percent of Germination &% 12 hour periods.

i:f 60 72 84 96 108 120 132 144
1 0 8 20 56 96 100* 100 100
2 4.17 16.67 16.67 45.83 95.83 100* 100 100
3 0 0 0 §.56 27.77 44.44 83.33) 100*
4 0 0 0 18.18 77.27 90.90 95.456 100*
§  8.33 29.17 29.17 658.33 83.33  100* 100 100
¢ 0 8.33 B.33 70.83 87.50 95.83 95.83 100*
7 0 4.76 14.29 47.62 T1.43 90.48 90.48 100*
g a ey 12 56 88 100* 100 100
Verooe 2.00 . " . . . .



as the temperature ¢t which maxi:um germination takes pluce within.
minimus time.

By glancing over tables in the sbove series, 1t is evi-
dent that the optimunm toupsrécuu wa2 reached in Series 111, where
the temperature varied from 32.5° to 36° C. (90.5° to 96.801?.) Sup-
pose we consider the total percent germinated &t the end of seventy
two hours. The high percent of 97.48 (average for 8 ears) germinated
&% this period is higher than for the corresponding period in any
of the other series. Another point which gives this temperature
preference over the temperatures of other series is the large percent
of ears which had completed their germination at seventy two houre.
At the close of this period, five ears show complete germination.

The nearest approach to this is three eara in Series II where the
temperature viried from 29° to 35° c. (84.2% to 95° 7.)

The maximum temperature of germination may be defined
a8 the highest temperature at which some germination will take place
regardlesa of fire.

: The maximum temperature is found to vary from 390 to 420 Ce
(102.2° to 107.6° F.) we select this as the maximum temperature
because Series VI, VII, and IX show slight germination, althoush
the maximum tempersature ran as high as u"c. in the latter series.
The minimum temperature for esch of these series was 39.25° C. In
the osse of Jeries VIII, X, and iI, where the temperature ranged
from 41.75° to 46° c. (Series Ynj), 41.26° to 47° c. (Series X), cnd
41.75° to 46.75° C. {series XI), we fail to get any germination. It
then seens logical that the maximum temperature occurs somewhere be-
tween 39.26° and 41.76° C., slthouzh a temperature of 47° C. does
~16=



a tupouznn a8 low &8 § °¢. This £ 13 ain shown 1
XIII, whore the tupmtan pligy tma"' uu'—‘ G- ¥ gernmin
tion ook place in this series until 8ixty hours, and the %l me for
total germination was much longer, dne to the tempersture belingz kept
above 4z° C. for the first thirty six hours, then gradually lowered
until it resched 8.5° C. at eighty four hours, and then sgsln raised
until it reached 40.5° C. 8% 144 hours. In this series, falrly good
rgormiaation was obtained, as shown in the tables.

These results, 32.5° to 36° ¢. for the optimum and 39°to
42° ¢. for the maximam, check very closely with those given by
Bowara‘a’. and Wilson and ﬁarharton‘a). Roward gives the optimun
temperature of germination for corm at 32° to 38° Ces aad the maxi-
mum ot 40° to 44° C., while Wllson and Werburton state that the op-
timum varies sround 35  C.

Relation 3efween Size of Xernel and Time of Cermination
for 3oone County White Lorn.

Por this work we selected two ears of pood qud ity,
ons large ear, (#1), and one much smaller, (#2). 3ach individusl
grain from these ears were welghed (grams) and correlated with time
of germination to determine §f there exists any relation between
these factors. All graine from the same ear were placed in the gzer-
minator at the sane time and subdjested to exacfly the aame conditb ns,
the tempersture being kept sround the optimam, (32.5° to 36° C.). The

results are shown in correlation tablas below.

-ul T



Correlation betmeen meifht of grains and time of geraim tio
Time ‘subject, weizht of graln relative; r = .269 4 m

sar I.
HrS8e o15-420 82485 4802230 .30=.36 +35=.40 .40-.45 .45-.50 .50-.550ms.
24 3 11 14
30 4 48 24 76
36 2 21 126 93 12 1 2556
42 13 110 1156 17 3 260
48 1 3 66 62 21 2 137
54 2 12 35 13 3 65
60 1 1 17 9 9 4 41
66 6 7 1 1 14
72 1 2 b
T —— I TRRDR | WESTER | LTRNW AN TN WL
fable II.
Correlation bhetween welzht of srain and tice of germination; time
subject, welph® of grain relative; r = 0115 4+ .0269
4 sar 11.
|Hrs.  26-30  30-36 36-40 4046 | 45-50 50=55  Gms.
| 24 o 3
30 2 6 15 3 26
38 2 3 8 68 111 24 2 238
42 1 L. 29 38 iz 87
TR 19 a4 = = 26 141
54 6 17 26 13 62
60 12 13 | 283 7 656
66 1 2
72 1 : 4
e -




!

In the case of Zar No. 1, Table I, we find & fair

degree of correlation, the coefficient belng 0.259 4 0.0227.
. In the case of gar Ro. 2, Table II, we find the
goefficlent of correlation to be 0.0115 4 0.0269, which shows
very little, if any, relation between the size of kernels and

time of germination.

There seems to be a alight paii:lve gorrel ation
betwecn the size of grain and time of germination, as our re-
sults show that She smaller the grain the more rapid the ger-
minstion. We d> not state this a3 & conclusion, because the
data obtained is mesgre and the individuaslity of ears might
have a decided effect upon the results. The results of these
two ears necessitate more work slong this line before a defin

ite conolusion is drawne.

-ly=




Relation of Cerminution to garlinmess in Cori.

Twenty varieties, of whigh the relative number of
days from planting %o maturity ( for this aection) is known,
were used in this work. Four series of germination tests
nfo run (temperature kept sround the optimum), and the re-
sults shown in tables below. No definite number of grains
" wers used, but the percentage of gernination for each var-
jety 18 taken ss & basis. The total percent germinated
at the end of 72 hours is mmed 88 the basis for determining
the rank of varieties &8s to maturity.
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rieties of n Ramed in orde
jarliness of Maturity.

Variety

Shenandoah Thite
Pulford's Yellow Dent
Hickory King
Collier's Ixselsior
Improved Leaming
Virginia Yellow Dent
Boone County White
Testwood Royal
Virginia Fhite lent
Improved Southern vwhite Snowflake
Improved GColden Dent
Gold Standard
Columbisn 3eauty
Casey's Purebred
Blount's Prolifie
Cocke's Prolific
Bige's 7 sar
Pamunkey Lneilage
Rurekea

Virginis snsilage

-0l

£

T'ays from planting
— Lo maturity.

142
146
146
146
146
146
160
15
152
is2
152
15656
166
156
166
169
169
1569
160
160




Series I. (Tempersature ;;f to §6° C.)

Humber Variety Rumber grains Bumber Percent
: plased in the graina of

germinator. germin- germina-
ated. tion.
1l Casey's Purebred 716 716 100.00
2 Shenandoah ¥hite 640 638 99.97
3 Gold Standard 597 596 99.67
4 Va. Thite Dent 483 480 99.38
5 Cocke's Prolific 570 b66 99.93
6 Vae Yollow Ient o44 412 76.74
7 Boone County ¥hite 446 441 98.88
8 Weatwood Royal 616 616 99.64
9 Pemunkey Ensilage 6566 5566 98.23
10 Improved “olden Dent 451 422 93.57
11 Hickory King 361 349 99.43
12 sureka 617 509 93.45
13 Improved Leaning 632 S28 99.25
14 Pulford's Yellow Deat 719 716 99.68

Hote : Kernels used abdve were taken from individual

ears, grown in alternate rows on the same rloft, and are therefore
hyiria to a more or less extent.
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Series 1.

Bumber Crains Cerauminated at 8 Hour Periods.

14

variety 32 40 48 656 64 72 80 88 96 104 112 120
Humbere. 128
1 14 82 102 198 182 90 42 5.0 a5 00
2 e homalh GRS  Smge S | feet - g nRce SNgs uwm M S
3 2 37 143 157 115 119 16 5 $ Y ¢ od
4 1 S 65 9% 108 85 66 23 8 2 70 0 O
5 4 252 10" 9 W D 2 i1 -8 3 80
6 & B & - 6 .1 | 13 5 & & 30
7 T TN R TOS L SFC PE. GRS T EOR SN U e N
8 o 9 B 3 W Ik s 8 3 % 200
9 0 3 B e Bk B 3 %I 3% 0
10 0O 16 19 480 &4 57 66 4T 4% 40 2016 3
11 8 - B B W ¥ B » ¥ 32
12 0O 50 8 141 106 8 40 M WS o
13 .30 . M. B R M M A ik ko BN
14 0o 0 & 19 63 9 166 238 108 27 4 0 O

1l - Casaey's Purebred. 8 - Westwood Hoyal.

£ = Shenundoah vhite. 9 - pamunkey -nslluge.

3 rold Standard. 10 - Improved Golden Jent.
4 - Virginis White bent. 11 - Hickory &ing.

§ - Coake's Prolific. 12 - Zureka.

6 - Virginia Yellow Dent. 13 - Improve! Leaning.

7

3o0ne .ounty w«hite.

- 'alford's Yellow Dent.



-~ geries lo

Percent perminated at 8 hour périods & total pﬁmﬁtt of permination
&t 72 hours.

Vilr=-

iety 32 40 48 66 64 72 80 88 96 104 112 120 128
0.

1 1.96 11.45 14.25 27.66 265.42 12.67 5.87 .5668 0 .279 © 0O ©

93.51

2 156 <687 11.13 165.04 25.55 gg.’gg 17.24 4.70 313 .166 O O O

3 336 6.22 24.02 26.39 19.33 20.00 2.69 .504 .336 .168 O 0 ©
96.30

4 708 7.50 11.04 19.58 22.50 g.a 13.54 4.79 1.67 1.46 ©0 O O

5 o706 23.32 16.90 38.69 12.37 5.30 .353 .177 0 © 176 0 ©
99.29

c <971 19.90 10.19 21.12 16.50 %z.g 7.28 3.16 4728 1.21 .971 .728@

7 A58 B.17 15.87 19.50 26.53 24.72 6.58 2.27 .227 .227 0 .453 0
89.89

8 0 146 5.37 23.41 19.67 %‘ﬁ 18.37 8.94 .813 .163 .325 0 O

g 0 1.26 21.94 38.85 17.99 g.g 4.14 1.98 .179 .180 .180 .539 &

10 0 3.79 4.50 11.37 10.43 13.51 16.401%.14 11.6]1 9.48 4.74 3.32 -711
43.60

11 0  4.30 B5.16 20.63 16.62 ag.sa 13.7510.32 3.44 2.01 2.86 .859 0
69.34 .

12 0 9.82 15.91 27.70 20.63 15.91 7.86 1.40 .78 0 O 0 0
89.97

13 0 6.06 7.39 17.23 22.35 29.56 12.50 3.41 1.14 .189 .189 O ©
82.58

14 0 0 698 2.66 8.80 g.g 21.79 3321 15.08 3.78 .659 0 O

-l
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Seriesl

varieties of Corn Hamed in Order of

Surliness of Cerminstion and
Haturity.

Cerminati oé
Cocke's Prolific.
Gold Jtandard.
Casey's Purebred.
Pamunkey ..nasilage.
ureks.

joone County white.

“Virginia Yellow Dent.

Improved Leaming.
Virginia White Dent.
Shenandosh 7hite.
Testwood lloyale.
Mokory Kinz.
Improved Golden lent.
"ulford's Yellow Dent.

P M M o M

o

W W ® s« Ot b

_Maturity
Shenandoah 7hite.
*ulford's Yellow Dent.
Hickory ¥ing.
Improved Leaming.
Virginia Yellow lent.
3o0ne County Thite.
Teatwood Hoyal.
virginia @hite Dent.
Improved Colden lent.
B0ld Standard.
Casey's Purebred.
Cooke's Prolific.
Pamunkey :snsilage. .
Bureka.



wveries 11.

{Temperaturs 28°-35°C.)

llumber Vutiety : Pumber kemmels  Humber ker- Percent
in germinator. mnels per- gernin-
ainated. ation.
1 Iuproved Colden Dent 367 | 364 99.18
2 Colunblan Seauty 362 369 99.17
3  (asey's Purebred 406 404 99.51
“ doone (County “hite ba44 643 99.82
& Gold Standard 517 017 100.00
6 Blount's pProlific 4056 403 99.51
8  virginia White Demt ' 416 378 90.87
7 yirania Yellow lient 434 429 $8.85
9 Collier's 3Ixcelsior 473 459 97.04
10 Shenandoah White 478 444 92.89
11 vestwood Royal 430 412 96.81
12  Sureks » : 396 395 99.76
13  Pulford's Yellow Dent 511 486 - 94,91
14  Ccocke's Prolifio - 468 441 94.23

Hote: Kernels used shove were taken from individual ears, prown

in slternate rows on the sase plot, and are therefore Lybrid to a

more or lass extent.

-l



Serzeé 11.
lumber of graine perminated a«t 8 hour periods.

Variety 32 40 48 66 64 72 80 88 96 104 112 120
Humber. :
1 " 38 - 79 T . W 5N B2 U0 95 2
2 O B3 50 9 200 ¢ 2¢ 16 = & O O
3 -8 & 8 N - W | T Sl TR Rove
4 2 0 0 Ne 30 W 1Y 00 81
5 0 5. B 32 -1 % & 0.1 -0
6 O 3 ? & 10v 280 T ¥ 3 1 0 O©
7 - TN WIS
8 0O 21 68 %2 126 61 26 o 0 0 0
9 O 63 43 103 104 6 27 22 3 O O O
10 0 & 9 82 122 120 62 3 2 3 O O
a3 - 0 1 70 66 9. 9 46 23 6 2 O
12 3 B84 567 109 88 49 3 2 % 9 .99
13 0 1 4 62 109 143 B4 64 21 6 1 O
14 0O 18 6§63 102 150 @& 30 .2 89 -9
1 - lmprove] Golden ient. 8 - Tirginia ¥hite Dent.
2 - Columbian jeauty. 9 - Collier's uxeelsior.
3 - Casey's Purabred. 10 - Shenandosh Thite.
4 - Boone Gounty “hite. 11 - Veatwood loyal.
5 - Gold Standard. 12 - surekéa.
6 - 310nhc's Prolific. 13 fal ford’s Yellow Deat.
7 - Virginia Yellow Dent. 14 - Cocke's Prolific.

DT




- ' series I1X. l Ill-—
Fercent Germlnation st 8 hour periods.

Vir=-
iety 3 40 48 56 64 72 80 88 96 304 112 120
Hoe :
1 0 4.12 21.43 21.70 25.55 16.76 6.87 3.57 0 - S - | 0
89.56
2 0 6.41 13.93 25.63 27.86 13.66 6.69 4.18 «56 1.11 0 0
87.47
3 0 11.63 1l.14 15.10 19.80 18.84 17.33 7.43 1.49 .26 O 0
X - 73-51
4 .18 15.47 9.21 20.99 25.97 19.71 6.26 2.03 0 © O .18
, 91.563
71.67
6 0 74 1.74 16.87 26.56 29.78 14.14 9.18 .74 .26 O 0
7 0 6.99 13.29 20.06 17.72 26.81 12.59 £.10 .47 O 0 0
84.86
8 0 5.566 17.99 19.06 33.33 16.14 6.88 1.06 O ] 0 0
> 92.07
] 0 13.72 9.37 22.44 22.66 gg.vo 5.88 4.58 68 0 0 0
10 0 1.13 2.03 18.47 27.48 27.03 13.96 8.78 48 .68 0O 0
3 . 76.14 ,
11 0 24 2.18 16.99 16.02 23.06 23.30 11.17 5.10 1.46 .48 0
56.49
12 «76 . 21l.87 14.43 27.59 228.88 12.41 .76 «25 S8 0 0 0
98.74
13 0 21 82 10.72 22.47 29.48 17.32 13.20 4.3% 1.24 .21 0
63.70
14 0 4.08 12.02 23.12 34.24 18.37 6.80 1.13 28 0 O 0
l-Improved Colden Lent. 8 « virginia Vhite DLent.
2 - Columbian Seanty. 9 - (ollier's .xcelsior.
3 - Casey's lurebred. 10 - Shenandoah ¥hi te.
4 = 3oone County “hite. 11 - veatwood Hoyal.
5 - Cold Standard. 12 - 3ureksi.
6 « 3lount's Prolific. 15 - ulford's Yellow Dent.
8 - Virginia Yellow Lent. 14 - Cocke's rrolific.

-ZB-
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weries Ll,

Varieties of corn named in order o7 earlliness of

ce
Sureka.
Virginia %hite Dent.

nation.

Cocke's Prolifiec.
3oone County Thite.
Improved Golden lLent.
Collier's Zxcelsior.
Columbian 3eauty.
VYirginla Yellow Dent.
Shenandosh vhite.
3lount's pProlifioe.
Casey's Purebred.
¢0ld ¢tandard.
Pulford's Yellow Dent.
vestwood Royal.

®© 9 E =\ 9 00t s G N N N0 W

29w

Haturity.
Shenandoah 7hite.

‘ulford's Yellow Dent.
Collier's ixaelsior.
Virginia Yellow lent.
300ne County whi te.
Testwood Royal.
Inproved Golden Dlent.
Virginia “hite Dent.
Gold Ctandard.
(asey's Purebred.
3lount's Prolific.
Columbian Jesuly.
Cogke's irolifie.

ureks.



series I1I1X.
(Pemperature 31° %o 37° c.)

Ho. vVeariety Bumber of umber of Percent
kernels. kernels of
gerninated. gerninution.
1 Columbian Beauty 485 484 99.79
2 Collier's .ixcelsior b44 543 99 .82
3 Inp. 50« White Snowflake 578 b76 99.656
4 Bigg's Seven Sar I1 473 473 100.00
b 3ige's Jeven iar 463 460 99.356
6 Improved Lecming (Woods) 476 448 94.12
7 Cooke's prolifiec " 388 364 93.566
8 Virginia insilage " 3986 379 95.96
9 3lount's Prolific 383 380 99.22
10 ‘Hickory King (Woods) 401 380 94.76
11 Collier's Sxcelsior (Was)569 6500 89.456
12 Shenandosh White (Woods) 418 327 78.23
13 Izp. Colden Dent " 472 445 94.28
_Hote; [Xernels of varieties marked (Wood's) came from seed

samples grown ia Virgiaia.

Eernels of sll other varieties used sbove

came from individual e«rs, grown In slternate rows on same plat, aud

are therefope hybrid %o a more or less extent.



Jeries L;L,

RBumber of Crains gersinsted u«t 8 hour periods.

yar. 16 24 32 40 46 66 64 72 80 88 96 104 112

Ho. 120 128
1 0 O O 1 116 48 133 119 Y0 L BEE | STE S e SR
2 0 0 0533 112 85 140 136 23 10 95 . 9 9
3 /0 O 5 47 100 138 129 131 34 1% 2 0 O O O
4 0 0 3 33 108 143 123 46 12 2.3 0 0 8 8
5 0 0 0 1 20 57 111 ‘119 8 4 15 3-89
6 2 22 79167 137 33 6 ) 06 0 0 O
7 © 5 3013 13 44 12 S 8- 0 0.9 -8
8 V) 0O 2 13 60 656 65 682 49 18 4.4 3 O
9 0 0. 0.3 2 645 308 4 & 85 ©nn 5 3 3 O
10 0 3 7 335 55 & & 5 31 ¥ 16 ¥ & 5 2
11 1 23 7 110 107 69 98 8 15 s xS T
12 0 3 47100 104 38 21 10 2 ¢ -0 -9 O 9
13 0 O 17 656 168 78 83 23 9 2 0 9 8 %
1 - Columbian 3eauty. 8 - Virginia ansilage. (Wood's)
2 = Collier's ixgelsiore 9 - 3lount's Prolific.
3 - Improve@ Southern *hite Snowfluke. 10 - Hickory King. (Wood's)
4§ - 3lgx's Ceven Sar 1. : 11 -rCollier'a Zxcelsior (Woxd 's)
§ - 3gr's Sevan Iar. 12 - Shenandoah Thite (¥ooils).
6 - Improved Letming. (Wood's). 13 - Inpravodvcoldon pent. "
7 - Cocke's Frolific (Wood's).

G T
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weries 111.

Percent of Cer ination at 8 hour periods.

sr. 16 24 32 40 48 56 64 72 80 @88 96 104 112 120 128
Oe

1 0 0 0 .21 3.10 9.92 27.48 ﬁ.%%u.as 11.78 4.96 1.45 .62 1.45 O

2 0 0 0 6.08 20.63 15.656 25.76°24.86 4.24 1.84 .56 0 .37 0 O
93.00 %

'3 0 O .87 8.16 17.36 28.92 22.40 19.27 5.90 2.78 .34 0 O O 0 |
90.98 :

4 O O .63 6.98 22.83 30.23 26.00 9.73 2.54 .42 .63 0 O O O

‘ 86.40

5 O © O .22 3.5 12.39 24.13 zs.gz 17.61 9.78 3.26 1.62 .87 0 O
66.

6 45 4.9117.633728 058 7.37 1.3¢ .45 O 0 Gl 6T e

100.00
7 0 1.37 824359937 .36 12.09 3.30 1.37 .27 0 g 6 & o &
99.72
8 0 0 B3 3.4316.83 14.5)1 22.43 %.g: 12.93 €.76 1.58 1.06 .06 .26 O
9 0 0 0 .79 4.21 17.11 28.42 %g.;g 16.84 13.95 b5.53 1.32 .79 .26 O
10 0 .26 1.84 6.68 8.68 18.16 17.89 %g.sg 8.16 10.26 4.2)1 3.956 1056 1.32 .26
11 0 <2 4.6 15.0022.00 214 11.8 }’2.2 1.6 3 & 0 0 0 0
Lz 0 .92 1437 30.6831 8011.62 6.42 3.06 .61 61 RS 0 0 ’
; 960" |
2}3 0 0 3.8214.6137.751753 18.65 93%; 2.02 .22 .22 0 O 0 0
1l - Columblan 3esuty. ' 8 - Virginia insilage (wood'e)
2 - Collier's Axcelslior. 9 -« 3lount's Prolifiec.
3 - Improved Southern vhite Snowflake. 10 - Riskory Ling (Wood's).
4 - Bige's Seven sar II. 11 - Collier's sxgelsior (Wood's)
5 - Bige's Seven Jar. 12 - shenandoah Thite (Wood's).
6 - Improved Leaning (Wood's). 13 - Improved Colden Dent .
7 - Cocke's Prolific hod '
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Jeries I11.

Varietiea of corn.nanod in Order of

Cermination

Improved Lecming.

voske's Prollific.

~henandosh "Pite.

Improved Colden lLent.

Bige's Seven Sar Ile.

Colller Zxcelsior. (Wood's).
Collier's Lxcelsior. ,
Improved Southern White Smowflake.
virginia insilage. ‘
Hickory Xing.

Bige's Seven ijare

Columbian Sesuty.

Blount's Prolifioc.

He

Z&rliness of

writy.

S 6 00 ;s WOW D B N
i

Shemandoah White.

Improved Leaming.

Collier's uxcelsior.
Aickory Eing.

Ioproved So. ¥h. Snowflske.
laprovei Colden Dent.
3lount's P:olific.
Columbian 3Jeauty.

(ogke's Prolific.

3ige's Seven Lar.

Yirginia ansilace.



Series 17V.
(Temperature §1.5° to 380 C.)

Ho. Variety Iumber kernels  Number ker- Percent of
. placed in ger- nels ger- gerwina-
minator. ninsted. tion.

1 Joone County White 491 479 97.566

2 Shenandoanh white 479 403 84.13

3. Iaproved lLeaning 499 463 96.66

4 Cooke's rrolifiec 668 630 91.567

5 Hyckory Eing 3886 363 93.56

6 Collier's uxeelsior 623 481 91.97

7 lmproved Colden Dent 4.3 432 95.68
Hote . Kernels used sbove same (ron seed samples growan in Virginia.

Bumber kernels germinsted at 8 hour periodse.

Ver. 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136
Ho.

1 5 1.3 B M in w B W 2 b a0 b0
2 SNk 0 306 8 6 A W E K 3 8 6 00
e R gk s 28 M ¥ X B S A Ba9 00
4 0 48 133 166 139 62 47 21 7 4 O O O O
5 O 7 30 61 63 77 53 13 23 18 12 8 6 2 1
6 O 29 91 138 124 76 20 8 2 4 0 0O O O 0
7 i 8- 1 B 9 =B 5% 2 %0 0 €90




Percent ol fSermination at & hour Periods, and Tolal
pergent af Serzination at 72 hours.
Var.24 32 40 48 56 664 72 80 68 96 104 112 120 128 138
0. . .
1 21 .21 2.7 12.32 23.80 35.91 13.36 4.59 4.80 1.67 .42 0 O O O
- B87.62 _
2 49 3.97 18.6) 33.74 20.64 13.89 3.72 2.48 .99 .99 26 O O O O©
b 965.26 :
3 1.61 B8.64 35.42 33.06 19.01 1.94 .22 O 0 o282 O O O O O
, 99.79
i 4 0 87 7.62 21.11 26.35 22.06 9.84 7.46 3.331.11 .63 0 0 © ©
_ 87.456
6 0 1.93 8.286 14.056 17.36 21.22 ﬁa;so 3.50 6.34 4.96 3.30 2.20 1.38 .85 27
41
. 6 0 3.95 18.92 28.69 26.78 16.69 4.16 1.66 .41 .83 ©¢ O O ©O O
97009 :
7 0 1.85 21.76 30.56 18.76 17.18 4.86 3.24 1.16 .46 .23 0 0O 0 O
: 94.71
Series EY.
Yarieties o orn nuned in order of earliness of
Cermination. Haturi ty.
1 - Improved Leeming: - 300one County white.
2 = Collier"s uxcelsior. - Shenandoah VThite.
8 = Shenandoah White. - Improved Leaming.

! 4 - lamproved Colden Deant. -~ Cocke's Prolific.

L B R R

O - 3oonme Coupty ualte. = Hickory King.

6 - Cocke's Prolific.

o
{ ]

Collier's ixecelsior.

-~
!

7 - Hickory King. Improved Golien Dent.




Summation of Series I, II, III, and IV.

The following table shows the rank of all varieties
used as to maturity, percent germinstion st end of 72 hours for
esch series, average of these percentagesa, and rank of varieties

as t0 earliness of germination.

.__Haturi sy - Percent germination for esch FKumerical
Bank _ Yariety e A iV mermimation
1 Shenandoah white 77.69 76.14 98.77 96.26 86.94 8
2 PFulford's Yellow lent 25.87 63.70 ecece weee- 44.63 20
3 ‘ Hickory King 69.3¢ ~----- 70.77 77.41 72.51 17
2 Collier's ixcelsior === B58.89 94.06 97.09 93.26
2 Improved Leaming 82.68 ~---- 100.00 99.79 94.12 3
2 Va. Yellow Tent 85.91 B84.86 w~~e= w-=-- BH.38 10
3 Boone County White - 89.89 91.68 eoo-- 8%.62 89.65 7
4 Westwood Royal T1.37 B89 ~cvv= ~oee- 64.93 19
§ Va..¥hite Dent 79.04 92.07 eecee o---= 85.55 9
5 Improved 3o. Snowfleke ~---== === 90.98 e=--- 90.98 6
5 Improved Golden Dent 43.60 89.56 97.63 94.71 61.36 14
6 Gold Standard 96.30 T71.57 e=ece ece-- 83.95 11
7 Columbian Besmty  ----- 87.47 65.30 =---- 76.38 16
7 Casey's Purebred 93.31 73.51 eecee —e--- 83.41 12
7 Blount's Prolific mmee-  T75.68 61.32 =---- 68.50 18
8 Cocke's Prolific 99.29 91.83 99.72 87.45 94.67 1 (F/in#)
8 3ipgg's 7 Ear coccm memee  96.40 w---- 8l.68 13 4
el R LD A
¥ TMirginle BaSllRge = ==ees  cewas 78.37 —-e-- .37 156
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From the above summation, which combines the results
of the four series, there exists a marked earliness of germination
amonz the flinty varieties, although they are later maturing.
Considering only the dent varieties, one would draw the conclusion
that there exists no relation between earliness and Sime of ser-
mination, bul that some varieties germinute earlier than others,
regardless of length of time required for maturity. Improved lLeam-
ing germinates more rapidly than other dent varieties, &lthouch
rulford's Yellow Dent and Hickory King (having the same number of
days for maturity) sre amons, the latest in respect to germinzfion.

Conclusions.
1 - The minimum, optimum, and maximum Stemperatures of

germination determined for Boone County ¥hite corn corresponds
very closely to that found by other men, who have done work along
this line.

2 « There is a slight positive correlation bhetween

size of kernels and time of germinstion for 3oome County ihite
sorn, but we 4o not state this as & conclusion, because our work

has not been duplicated enough for a final concluslion.
3« a. Plint Metica germinate more rapldly than
dent varleties. |
b. HNo relation exists between time of germination

and earliness of varieties.

Remarkss; 1 - The varieties used in this work do not
have enough variation in ti:e of maturity.
2 - A definite number of varleties 2 hould
have bheen seleated which posasess the desired variqtioa. a8 to time

of maturity, and each of these varletles ghould have been tested Sn

anech Sseries.
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