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BEHAVIOR OF COTTONSEED OF VARIOUS CERMINATION
PERCENTAGES UND'R FPIZLD CONDITIONS

INTRODUCTION

Seed from cotton which has been exposed to rain or humid
conditions in the field is likely to be of lower germination than
seed from cotton harvested during periods of dry 'saﬂar.l Adverse
weather frequently occurs over large areas in the Cotton Belt during the
picking season and causes shorteges of planting seed of high germination.
Seed dealers seldom offer for sale cottomseed of less than 80 percent
germination, and egricultural authorities hesitate to recommend the plant
ing of seed of low germination percentage. Supplies of seed of satisfac-
tory quality and purity usually are limited and when these supplies are
further reduced by poor germination, the acreage planted with ginerun
seed is inereased.

Nore information is needed regarding the behavior under field
conditions of cottonseed of low germination so that the greatest possi-
ble use may be made of the available supplies of pure seed. Stmz
showed differemnces in seedling vigor between cotton progenies, and

3 Simpson, D.¥, and Stome, B.M, Viability of cottonseed as
alfected by field conditions., Jour. Agr, Res. 50: 435-447, 1938,

. Stroman, G,N, Cotton breeding investdgations, 1928 to 1932.
N. Mex. Agr. Expt. Ste. Bul, 217: 1-39. 1934,
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mru“ showed the differentiation of varieties and species with re-
spect to their capacity to produce seedling stands of cotton. Neitheyr
of these authors demonstrated whether the differences were due to hered-
itable characters or to the physical condition of the seed stocks used
in their experiments.

The experiments described in this paper have been conducted to
determine the behavior of d_itrmnt types and varieties of cottonseed
under field conditions and to measure the relative vigor of the seed-
lings produced by seed lots differing in percentege of germination and
with varying seed treatments. The results presented here are from
field and laboratory experiments conducted at Kmoxville and Jackson,
Teon. from 1935 to 1938, inclusive.

GERMINATION TESTS WITH FISLD DETERIORATED SEED

Over a period of several years, the behavior of seed of low
germination percentage was observed by the writer in connection with
cotton experiments in the Coastal sestion of South Garolina. Weather
conditions in that section are particularly adverse for the produetion
of seed of high germination percentage and the comtinued propagation
of certain strains of upland cotton frequently required the planting
of seeds which had laboratory gorminations as low as 30 percent. The
laboratory germination percentage of locally produced seed was seldom
higher than 70 percent.

3 Harris, J., Arthur, Harrison, George Ja., and Lockwood, Edna K.
A eriterion of the differentiation of varieties or of experimental
areas with respect to their capacity to produce seedling stands of
cotton. Jour. Agr. Res. 38: 601~621., 1929.



Desplite the low viability of the seed availadble for planting,
fair stands usually were obtained by increasing the rate of seeding
to compensate for the lower germination percentage of the seed. In
those seasons in which poor stands were obtained, such results were
attributable to lack of meisture or other unfavorable conditions at
planting time, The results outlined above were with seed that had
been damaged in the field dy adverse weather conditions and the seed
were not more than ome or two years old, It is uncertain whether
equally good results would have been obtained with seed the germination
of which had been impaired by causes other than weather damege in the
field. Cases were noted in which seed that had deteriorated in longtime
storage were germinable but produced seedlings lacking im vigor. Such
seeds required optimum conditions for germination and for the survival
of the weak seedlings.

Since much of the damage %o planting seed in the Southeastern
States can be attributed to rainy and humid weather during the harvest-
ing periof, s stuiy of the bedavior of ased affested by this'type of
deterioration should give informatson applicable to much of the seed }or
low germination which otherwise may be desirable for use in planting.

In 1934, four lots of seed of the Tidewater variety of cotton
were collected at Charleston, S.C, These lots of seed had laboratory
germination percentages of 65, 64, 42, and 26, respectively. In the
laboratory gemmination tests no especiel evidence of disease was noe
ticed in any of the seed lots. Field plantings were made with these
seeds at Knoxville, Temn. in the spring of 1935, to study the relative
behavior of the four lots of seed under the adverse conditions of early
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spring as well as under more faverable conditions later in the seaseon.
Plantings were made at three dates, April 17 and 27, and May 22, In
preparation for planting, the seeds of each lot were divided into three
groups. Group 1l was retained as normal fuzzy seed without treatment,
group 2 was delinted with sulphuric acid, and group B was delinted
with sulphurie aeid and treated with Ceresan’, Five 100-seed samples
of each group of each seed lot were planted at sach of the three dates
indicated above. In planting, 6 seeds were placed together in hills,
hills six inches apart on the row.

The data from this experiment are summarized in Tsble 1.
In the seed lots of low average germination, the germinable seeds
apparently were as vigorous and as effective in producing healthy seed-
lings as the viable seeds in lots of higher germination. Thés was true
under the cool eonditions of middle April as well as under m ﬁvon-
ble conditions later in the spring. Seedling mortality was no higher
in the low germination lots than in those of higher germination percen~
tage. Under the conditions of this experiment, higher germinations
were obtained from ecid-delinted seeds than from normal fuzzy seeds of
the same lot. Delinting gemarally inereased the rapidity and regulari~
ty of the germinations. Delinting slightly increased the percentage of
plante which survived the seedling stage. The treatment of delinted
seeds with Ceresan was of no particular benefit under the conditions of
this experiment. The experiment did not include undelinted seeds
treated with Qeresan,

Jeresan is the trade name of a seed disinfectant prepared in
dust form. The active ingredient in this cormercial preparation is
ethyl mercury chloride.
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6
The low percentage of viable seeds in the seed lots uid in
this experiment was attributable to adverse weather conditions during
the harvesting periocd. The seeds were comparatively free of disease.
With seeds of this type it appears that good stands of heelthy end
vigorous seedlings may be obtained if the seeding rate is increased to
compensate for the fewer number of viable seeds in the lots of low aver-

age germination,
GERMINATION TESTS WITH IVMATURE SEED

In the continuation of this study in 1936, three lots of seed
of the Stonnlh 24 variety of cotton were obtained for field study.
These lots were from the let, 2d, and 34 pickings made at the U,S,
Cotton Field Station at Knoxville in 1935, Laboratory germinations:
of these seeds were 96, 82, and 34 percent, vrespectively. These seed
lots differed from those used in 1935 in that the d.‘_tuiontion of the
seeds of the 2d and 3d pickings was due largely to frost damage and
immaturity rather than to wet weather during the harvesting period. The
Lmature seeds were observed readily after delinting since they were gen~
erally shrivelled and had light or straw-colored seed coats.
In preparation for planting, each seed lot was thoroughly mixed,
then divided into four parts and the partas treated as follows:=
1. Normal fuzzy seed.
2. Normal fuzzy seed treated with Ceresan,
8. Agid-delinted seed.
4, Acid~delinted seed treated with Ceresan.
Field plantings were made with these seed lots at three dates, namely,

April 15, Mey 7, and June 9., Sach planting consisted of six replications



?
of each secd group, the plots being randomized in such a way as to allow
a statistical analysis of the data by the variance method. Zach plot of
yow of the test consisted of 20 hills, five seeds to the hill, hills six
inches apart. Mean germination percentaeges from the three plantings of
these twelve seed groups are given in Table 2.

Following heevy rainfall in Mavch which totalled 9.48 inches for
the month, frequent rains in early April kept the soil in e moist condition
until after the April 15 planting. 4.62 inches of rain were recorded
from April 1 to 12, inclusive. For the period April 15 to April 30, the
mean maximum soil temperature was 79,7 and the mean minimum soil tempera-
ture was 52,6 degrees I, Rainfall of .30 inches was recorded on April
23. Germinations of all seed lots planted April 15 were relatively slow,
the first secdlings beginning to show above ground on April 26, In gen-
eral, the delinted seeds germinated ome to two days serlier then those
not delinted., Germination continued slowly and all seed lots had abous
reached their maximum germination percentages on May 1l. From the data
on mean germinations of the several seed lots, Table 2, it is apparent
that the differences in field germination between seeds of the lst, 24
and 34 pickings were highly sigunificant; that the treatment of seeds
with mercury dust did not apprefiably increase the germination percentege;
and that sceds delinted with sulphuric acid, in general, gave significantly
higher germinations. l

At the time of the 24 planting the soil had become relatively dry
on the surfece and was further dried by the operation of plenting. While
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many seeds came up promptly, initial germinations were irregular and
incomplete due to differences in soil moisture in the different rows.
Veximum and minimum soil temperatures for the period May 7 to May 20
averaged 97.0 and 65.9 degrees F,,respectively, Initial counts of ger-
mination were made on May 13. The number of seedlings gredually increased
until May 20, after which date, due to dry weather, few additional newly
emerged seedlings were recorded until after the rains of June 8 and 9.
Approximetely 40% of the germinable seed did not sprout until after these
rains. Total germinations from which the means of the various seed lots
were caleulated, included all seeds whioch hed germinsted up to and include
ing June 16, The final results as to seed lots and treetments of the May
7 planting were in sccord with those of the April 15 plenting.

In the 3d planting mede immediately following the rains recorded
on June @ and 9, the seeds gave prompt end complete germination in a short
time. There were practically mo increases in germination percentages in
any of the seed lots after Jume 17. Maximm and minimum soil temperatures
for the period June 9 to June 17 averaged 107.8 and 71.7 degrees ¥.,respec-
tively, The germinations obtained from the 34 planting were generally
higher than from the lst and 24 plantings. This result would be expected
since conditions of soil moisture and temperature were more favorsble for
seed gminaﬁim- 48 in the lst and 24 plantings, significant differences
were obtained betwsen the germination of the seed of the 1st, 24,and 34
pickings; in general the treatment of seed with 2§ Ceresan had no influence
on germination, and sulphuric acid delinted seeds were significantly higher
in geraination than those not delinted.




In order to summerize the results of the three plantings, a
combined snalysis (table 3) was made of the mean germination percen~
tages obtained at the three planting dates. This analysis and the
means for sn'd lots, treatments, and planting dates show; (1) the dif=
ferences in germination between the seed lots were highly signifieant,

(2) treatment of the seeds with Ceresan did not appreciably influence the
germination of either normel or acid-delinted seeds, (3) significently
higher germinetions were obtained from acid-delinted seeds than from those
rot delinted,

The "F* val_ual for interaction of seed lots by treatments indicates
that the seed lots were significantly different in their reaponse to treate
ments, In Tuble 2 it may bde observed that acidedelinting was pcrticululy
beneficial on the seed of the 24 piecking group at all three planting dates.
There was no oign_ir:lunf interaction between planting dates and treatments.

From field observations it was apparent that during the early
stages of growth the seedlings from the seed of the 3d picking were less
vigorous than those from the two earlier pickings. This was perticularly
true of the April 15 planting, During the latter st.uges of growth mo dif-
ferences in plant vigor were apparent.

The average laboratory germination for the seed of the lat picking
for all treatments was 96.2 percent, The average field germination of thése
same seeds was 76.6 percent, thus 79.6 percent of the viable seeds in this

sced lot germinated im the field. Of the 24 picking group, 75.0 percent of

1 Snedecor, Georse W. Statistical Metihods. Ames, Jowa: Collegiate
Presa, Ing,., 1937. (Ref. Ps 173.)
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Table 3.-Analysis of variance and mean germination percentages
of seed lots, treatments, and plenting dates, from ;
three plantings of seed of various germinationsand
treatments, in 1936.

Degrees Sum '
of ¢ g Mean Standard
freedom squares ' Sguare error Found
Total 36 24450.03 : AT
Seed lots (SL) 2 235188,.85 11594.43 ; 2581.63 6,93 3.88
Plenting date (PD) 2 267.79 ; 1_98,% ; 28.14 6,93 5.88
Interactionsi~ ‘ )
' Least sig. diff.
Mean . between variebles
Germination at odds of 19 to 1
————————— e = mmms B= Frm ==gt=-m“‘-t.-“
1st picking Stoneville z:ﬂﬁfé‘" | B
Seed lots: 24 » . ¥ 58,7 [y 3.2
3d » ». i R 5%
Neraal | 47.3
? Normal ¢ Ceresan 45.3
Treatments: Acid~delinted 54,6 il
Acld-delinted + Oeresan 54.98
april 19 48,9
Planting dates: May 7 49.9 5.7

June 9 54.2



https://11594.43
https://23188.85
https://24450.03
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the viable seed germinated in the field, and of the 34 picking, 80.6
percent of the viable seed germinated in the field, This decreased per~
centage of field germination in relation to laboratory gemmination for seed -
of the 24 and 34 pickings is not in eccord with the results obtained in
1935 with seed grown at Charleston, 85,0,, the deterioration of which was
due to adverse moisture conditions in the field during the harvesting
season, The deterioration of the secd used in 1936 was -due principally
to immaturity.

The foregoing experiments indicate that the viable seeds in seed
lots of different laboratory germination percentages may or may not be
equal in ability to produce healthy seedlings in the field., The type of

deterioration must be taken into consideration.
VARIETAL DIFFERENCES IN GERMINATION AND SHBEDLING VIGOR

In order 'to obtain infomation on a wide rﬁnga of varieties and
geed lots having differsnt germinetion percentages, further experiments
were gonducted in 1936 and 1937 to measure relative laboratory and field
germinetions and seedlimg vigor. These experiments included plantings
in 1936 end 1937 of 20 representative cotton varietiecs or strains.

The planting plans were arranged to allow an analysis of the data
by the varisnce method., The randomized arrangement provided tem replica-
tions of each aseed lot at cach planting date. The plots comsisted of sin-
gle rows, 10 feet lomg, and 20 hills with 5 seeds per hill were planted
in each plot. All seeds were delinted with sulphuric acid in erder to
remove as much of the external seed contamination as possible. Flantings

.
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were made at two dates each year; namely, April 15 and May 7 in 1936, and

April 16 and MNay 4 in 1937.

Labe:;pto_xz and Field Germination in 19386,

After the seeds were delinted with sulphuric acid and thoroughly
washed and dried, all lots were sampled and standard laboratory germinae
tion tests were made on each semple. The laboratory germinations of the
‘#iseed lots ranged from 99 percent for Trice 2339 to 53 percent for
Oklahome Triumph., Complete data on laboratory and field germination of
these seed lots (table 4) show that varistal lots having practically the
same laboratory germination percentages may differ widely in field germina-
tion. In the graph (fig. 1) 1t may be observed that the field germinations
of the individual verieties were nearly the same at both plenting dates.
This indicates that the differences in field germination between the several
varieties were due to qualities or factors within the seeds and not fo soil
or elimatic conditions. It is also evident from these data that the stan-
dard germination t-oohniquol in current use fails to give an accurate measure

of the fileld efficlency of the seeds.

Laboratory and Field Germinstion in 1937,

The plantings of 1937 were similar to those of 1936 in plem and in
seed stocks elgept that Trice WeB~1l-2-]1 was substituted for Trice We2el-g,

1 Del Curto, 7.M. The gemmination of cottonseed, Tex. Dept. of
Agr. Bul, 86: 1l-20, 1927,
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Table 4.«Laboratory and fiecld germination percentages
and dry weight per plant of 20 varieties of
cotton in seedling vigor test, in 1936.

Field germination Wt per plent
Variety Laboratory Planti Flanting
germination 1st 'I'Wi'sT"‘gadﬁ‘TWﬂ Tet 2d

I N S S S S N T I EN I R AN I IR I Y IT O IR I M R TS ST Iy S e = muEromeat o mRee

Percent Percent Percent Grams Grams
Trice 273¢ 29 82.0 78.1 2438 «2220
Mestican Big Boll 92 62.1 70.4 22146 «2160
Arkanasas 17 93 74.9 " 78.8 2108 2017
Farm Relief 78 56,0 58.2 « 2073 «2179
Acala 44~5 96 75.8 81.8 «2064 1860
Rowden 2088 o1 . 71,6 74,6 «1823 « 2002
Half and Half 94 67.1 69.8 <1872 «1615
Dixie Triuvmph 77 60,0 68.1 «1870 1962
D. &and P.L, 11 83 . 857.8 64.0 1864 1929
Coker Wilds 7Y 57.1 59.7 1841 « 2208
Trice W-2-1~10 97 _72.2 28.8 1804 +1838
Trice f=2«1-2 86 68.1 66,0 1802 +1658
Cleveland (Wann.) 80 64.9 68.3 .1703 «1923
Qualla 93 - 5543 59.3 1679 - 1980
Misdel 4 8l 43,8 54.4 1659 «1704
Oklahoma Triumph 858 33.2 - 38.8 «1608 +1870
Gook 912 86 88,2 7.l » 1602 «1961
Roger's Acala 8% 61.3 66.6 «1597 1928
Startex 89 49.6 51.’ +1603 i .1650
Stoneville § 80 59.9 67 ° 4 . 1333 . 1’“

-

Least significant
difference between-= 6.1 6.6 0238 0329
any two verieties
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16
and Trice W-2-1-2-2 was substitued for Trice W=-2-1-10, Plantings were
made at two dates, namely April 16 and May 4. In general, the relation
betwesn laboratory and field germinations were the seme ms in 1936, The
average fleld germinations were 25/ lower than the average laboratoxy
germinations, but there were wide differences in the behavior of the indi-
vidual secd lots.) Complete date on laboratory and field germinations

are given in Table § and grephically presented in Figure 8.

Seedling Vigor - 1936 Experiments.

Differences in seedling vigor were apparent between sced lots in
the early stages of seedling development and particularly in the seedlings
of the lst planting when air‘and 801l temperatures were generally low,

To obtain a definite measurement of seedling vigor or growth, the dry
weight per plant wes obtained from each plot of eech seed lot at thimning
time. All plants which were removed from the rows at thinning time were
counted, oven~dried at 100 degrees C. for 24 hours and the dry weight per
plant calculated for each plot. Thinning of the lst planting was done on
May 23, 33 days after planting. The 2d planting was thinned on June 4, 28
days alfter planting. The mean dry weight per plant for seodling:'or each
seed lot from the 1936 tests is given in.Thblo 4, The data on dry weight
per plant were analyzed for variance and the least significant difference
between seed lots is indicated in the table.

Signifinant differences in dry weight per plant are indicated by

these data. The results at the two planting dates are in general agreement

2 Tbola,lnbon H, and Drummoné, Pearl L. The germination of cottonseed.
Jour. Agr. Res. 28: 285“296, 1924.
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Table S.~Laboratory and field germination percentages
and dry weight per plant of 20 varieties of
eotton in secdling vigor test, in 1937.

-

Field ﬁndumuu EW
Variety Laboratory : : n u‘a
germination 18t (4/16) %"('574) SO T

TR = mESIz R

Percent Percent Percent Grams Grams
Trice 2339 95 75.9 93.6 2187 . 2+ 3567
Mexican Big Boll .93 9.1 . 63.1 ' «2130 «2974
Arkansas 17 95 68.8 76.7 '« 1829 » 2394
Farm Relief 73 46.0 50.0 1581 2268
Agala 44-5 §6 65,9 88,7 ‘2 d744 « 2449
Rowden 2088 71 38:% 28.6 ' 1071 «1723 :
Half and Half 92 68,6 71.7 ' 1538 2364
Dixie Triumph 67 35.8 42,3 ' #1309 . «1871
Dy and P.L. 11 77 55.6 64.5 ‘«1723 «2192
Coker Wilds av 50.4 54.3 <1876 2636
Trice We2<l=2«2 £0.7 65.3 TR 2 «1421 «2197
Trice Welwlwf-]l 88 71.3 78.4 « 1227 1903
Cleveland (Wemn.) 78 4.7 §8.0 +1338 +1700
Ml‘ 80 4.6 4l.4 1320 +1736
Misdel 4 60 ¥ 3043 - 36,8 +1361 1741
Cook 912 98 64.6 v 70.9 +1713 2013
Roger's Acala €0 59.4 79.2 '«1612 +2395
Startex &8 46.4 46,7 ‘¢ 1622 +1614

Stoneville § 84 42,1 37.7 + 1268 1496

Least significant | '
difference between -~ 6.8 6.1 02356 »0352
_gny two varieties
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although the differences are mot as great in the 24 planting as in the
lst, This would be expected since factors of ¢old resistance and seed=-
ling hardiness would be more apparent under the conditions of the earlier
planting. Of the six varieties or seed lots showing the most vigorous
growth, five were selected and developed at locations 1n the northern pore
tion of the Cotton Belt. Trice 2339 and Acale 44-5-2204 are Tennessee
selections, Mexican Big Boll was developed in North Carolina, and Arkansas
17 end Rowden 2088 are from Arkansas,

While the differences in dry weight per plant are extremely small,
the relative vigor of the seedlinge could de observed by the eye in the
field. On May 21, two days before the plants were collected for weighing,
notes were made in the field on the lst planting, recording the observed
vigor of the seedlings in all plota'.v The rank of the varicties as deterw
mined by observation was in general agreement with the rank as determined
by dry weight per plant for the lst planting.

Seedling Vigor - 1937 t8.

lieasurenents of seedling vigor or growth were made in 1937 in the
same manner as in 1936. The plots were thimned and determinations of dry
weight per plant made on May 27 for the lst planting and on June 24 for
the 24 planting, this being 41 and 29 days after esch planting, respeetive=
ly. These data on dry weight per plant ( table 5) show consistent and sige
nificant differences between seed lots in seedling growth. When the data

on seedling vigor for both 1936 and i”'l are considered as a whole, there
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‘lm strong indications of wvarietal differences in vigor. Trice 2339,
a Tennessee strain, definitely outgrew all other varieties at all four
planting dates, Mexican Big Boll, Arkemsas 17, Coker Wilds, Acala 44-05,
and Farm Relief were other varieties showing more vigorous seedling
growth, Stoneville 5, Startex, Trice We2-1-2-1, Misdel 4, =nd Qualla

were consistently slow in seedling growth,

Relation of Seedling Vigor to Field Germination Percentage.

A sumeary of the rank of each of the 20 varieties in laboratory
germination, field germination, and dry weight per plant shows the rela-
tive standing of these verieties at each date of planting (table 6). Cone-
sidering the average rank of the several varieties, Trice 2339, Arkansas 17,
and Acala 44-5 are high in both germination and seedling vigor. However,
Mexican Big Boll, Coker Wilds, and Farm Relief, varieties with relatively
low germinations, are high in seedling vigor. Trice VWe2-1-10, and Half
and Half had relatively high total germination percentages but were low in
seedling vigor.

An indication of the possible effeect of lowered germination on seed-
ling vigor is shown by the behavior of Rowden 2088 at the four planting
dates. In 1936, Rowden 2088 ranked relatively high in both germimation and
seedling vigor. In 1937, the Rowden 2088 seeds had deteriorated considera~
bly since 1936 and in germination ranked 1l4th in the laboratory and 19th in
the field, In seedling vigor, the variety ranked 5th and 6th for the two
plantings in 71936 and 1lth and 17t¢h in 1937.

To obtain a statistical measure of the relation between seedling
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growth and field germination, the correlation coefficient between field
germination and dry weight per plant was determined for these 20 seed lots
at each planting date. These correlation coefficients were as followe:=-

mmxm&mmmuu:z::um:nnsssmnam&n::n

1936 1st planting r = 572
" 24 " r = 244
1937 1st " r = 467
. 24 . r = ,L679

The correlation coefficient required for significance nt'odd- of 19 to 1
with 20 paired values is .444, and at odds of 99 to 1 is ,561.
mmmssawmsnummzzzzuas:ummmmm
At three planting dates there is significant positive correlation betwsen
field germination percentege and dry weight of plants at thinning time;
however, since varietal differemces in vigor are strongly indicated by the
data of Tables 17 and 18, and as these correlations are from data heludingl

several varieties, the validity of the correlations may be questionable.
EFFECT OF SEED TREATMENT ON SEEDLING VIGOR.

The foregoing experiments have shown that significant differences
in seedling vigor exist between seed lots and that these differences in
vigor may be correlated with field germination percentage, Varietal azi-
ferences in seedling vigor also are apparent., Sinee improvement in field
germination may be obtained by seed treatment, it is of interest to deter
mine if seed treatments are effective in increasing the vigor of the seed-
lings., Information on this point was provided by experiments conducted

in 1938 at Knoxville and Jackson, Tennessee.
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These experiments included randomized plantings of eight lots
of cottonseed that had been selected for study on the basis of their
freedom from, or contemination with disease producing organisms, The
soed lots varied in degree of contamination and in-age., These seed lots

were as followsi=-

Variety Year grown lLaboratory . Remarks
germination
Agala ~ Calif. 1934 84 Relatively disease free
Farm Relief 1936 87 do
Dixie Triumph 1936 83 do
Dixie Triumph 1937 89 Contaminated with Glomerella
Farm Relief 1987 - 89 gosaypii and Fusarium monili-
Carolina-Del 1937 89 forme
Mexiecan Big Boll 1987 88

Acala - Okla. - 1938 78" Bacterium malvacearum,

Plantings at Knoxville included Oeresan-treated and untreated seeds
of sach varietal lot. Plantings were made at two dates at Knoxville and
on one date at Jackson, Records were majntained from all plantings of
seedling stand before thinning, seedling root lesions at thinning, and
green weight of plants at thinning time. Yield data were obtained from
the two plantings at Knoxville,

These records, sumarized in Table 7, show the improvement in per=
formence of the seeds of the eight lots due to Ceresan treatment, ﬁuo
figures show that significant inereeses in the nmumber of seedlings were
obtained xﬁ six of the seed lots in all plantings as a result of Ceresan
treatument. Significant decreases in seedling root lesions also were ob-
tainod’ in the disease contaminated seed lots. In spite of these highly
significant differences in seedling survivel and percentages of plants
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showing root lesions, differences in size of plents, as indicated by green
weight, were significant in only 3 of the 24 individual cases. In other
words, the surviving seedlings from untreated seeds were, in general, as
vigorous as the seedlings from Ceresan treated seeds.

Preceding experiments have shown that differences in seedling
vigor may be correlated with field germination percentage. In this ex-
periment, increases in field germination brought about by seed treatment
did not result in corresponding inereases in seedling vigor. These find-
ings indicate that (1) vigor is largely an inherited character as shown
by varietal differences, and (2) that differences in vigor are more likely
to be the result of factors that weaken the embryo than by external disease
organisms that attack the growing seedlings. It is quite possible vﬁut
the failure of seed treatment to result in an increased average weight per
plant is due to a natural selective process, Seeds having physiological
weaknesses would be present in both treated and untreated varietal lots
in spproximately equal numbers. In the treated lots a large percent of
these weak seeds might survive after gemmination and by their small size
reduce the average weight per plant of the plants surviving to thinning
$ime. In the untreated seed lots, however, it is guite possible that many
of the weak seeds would succumb to the attack of disease organisms and
only the stronger seedlings would survive to thinning time. These stronger
seedlings, although having a higher percent of root lesions, might equal
iz size those from lots of treated seeds.

Although seedling stands were inecreased as much as 39 percent by



Ceresan treatment, sufficient seedlings remained in the untreated plots
to have good stands of plants after thinning. The two tests conducted
at Knoxville were continued beyond the seedling stage and yields of
seed-cotton were obtained from them. As indicated by the yield data
(table 7), increases in yield due to Ceresan treatment were not signifi-
cant in any seed lot in this experiment, Since the stands of plants,
after thinning, in treated and untreated plots were mot greatly different
and the seedlings were equally vigorous, yield differences would mot be
expected unless seasonal conditions were such as to favor the spread of
infection from the root lesions to the mature plants and bolls.t

Under more adverse pleanting conditions, with untreated seeds,
stands might be depleted to such an extent that yields would be de~
creased. Since secdling dlaseses are widespread in their distribution
and are likely to be present in any lot of cottonseed, the use of Ceresan
or other approved seed disinfectant may be considered as good insurance
for the protection of seedling stands.

SUMMARY AND CONCLUSIONS

A series of experiments have besen conducted at Knoxville, Tenn.
and Jackson, Tenn, during the period 1935 to 1938 to study the field

behavior of cottonseed of various germination percentages. Information

. Neal, David O, and Gilbert, W.W. Cotton diseases and method of
control. U.3, Dept. of Agr. Parmer's Bul. 1745; P.34, 1935,
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has been obtained upon the comparative efficiency of seeds of various
germination poﬁuntagoo in producing seedlings under field conditions,
and the differentisl effects of seed treatments upon germination and
seedling vigor,

Previous observations at Charleston, 5.0. had indicated that the
viable seeds in lots of field deteriorated seeds, having low aeverage ger-
mination percentage, were cepable of producing healthy seedlings in the
field and that good stands might be obtained from such seed lots by ine
ereasing the seeding rate. These observations were confirmed dy experi-
ments at Xnoxville in 1935, using field deteriorated seeds collected at
Charleston, S.0. in 1984,

In 1936, germination tests were conducted with three lots of seeds
collected at Knoxville in the fall of 1935, These lots had average labore-
tory germination percentages of 96, 82, and 54, respectively, the latter
two lots having many irmature seeds. In field germination they averaged
?6, 58, and 16 percent; thus indicating that the viable seeds in the iima~
ture lots were less effective in producing seedlings under field conditionms,

Further experiments in 1936 and 1937 indicated that se~ds from lots
of low germination may or may not be effective in producing healthy seed-
lings in the field. It was evident that present laboratory methods of
seed germination often fail to give an acecurate measure of the field ef-
ficiency of the seeds, as seed weaknesses not detected in the laboratory

may cause poor germination under adverse field conditions.

Studies of the vigor of the seedlings produced by good and poor
germinating seed lots indicated that in gemeral low germination was



correlated with low seedling vigor. However, varietal differences in
vigor also were evidenced. Among the varieties tested, those developed
along the northern portion of the coﬁon Belt were among the most vigo-
rous under the conditions at Enoxville.

Several of the experiments conducted during these studies included
tests of zhe effect of sulphuric acid-delinting on field gemination and
seedling vigor. In general, slightly higher germination was obtained from
acid delinted seeds than from normal fuzzy seeds, in most cases the ine
crease being less than 10 percent. In a few instances some injury was.
caused by acid delinting. The emergence of the seedlings in the field
was approximately two days quicker from acid delinted than from fuzzy
seeda., Since only a relatively small irnerease in germination percentage
can be expected as a result of acid delinting, benefits from the treatment
usually do not jusfify the cost.

Under normal planting conditions at Knoxville, no particular dene~
fit hes been obtained from the treatment of cottonseed with Ceresan, Ex-
periments with contaminated seed lots, however, showed that when such seed .
lots were used, seedling stands were considergbly improved by Ceresan
treatment. Although the stand of seedlings was increased, seedling vigor
wes not significantly affected by Ceresan treatment,

These series of experiments have indicated wide divergence between
field behavior and laboratory germination of cottonseed, In general, seeds
hevige high lsboratory germinetion percenteges have given superior stands

and more vigorous seedlings than those with lower germination percentages,
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However, viable seeds in lots of low average germination percent are
capable of producing vigorous seedlings and in most cases, adeguate
stands can be obtained from such seed lots by inereasing the planting rate.

Seeds of superior germ-plasm should bde utilizéd for plemting pur-
poses if a reasonable percentage of the seeds are viable, With proper
planting conditions and the use of approved seed disinfectants adequate
stands of healthy seedlings usually can be obtained., Prejudice against
the sale of planting seed of less than 80 percent should de discouraged,
but regulations requiring certification of the germination percentage
should be strictly enforced so that the farmer may be advised as to the
seed value and planting rate. liore intensive research is needed to ime
prove laboratory germination methods so that the results of laboratory
tests may be more closely correlated with actual field behavior.
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