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WmATKM Of COTfOB^QSO 09* VARIOUS (aSMIMATIOB

psaoi3rrAfiEs tmoBa fiioj) oohditioss

imoscnTiQi}

S«9d from oottm idiloli lum bMS exposed to rain or huaid

ooaditloas in ttxe field is likeljr to be of loser gsratination

seed from ootton twrrested during periods of dry weather.^ Adrerse

seather frequently oeours orer large areas in ttie Ootton Belt during the

pieking seaaon and oausss shortages of planting seed of high germination.

Seed dealers seldos offer for sale eottoaseed of less than 80 percent

germinationi and agrieultural authorities hesitate to reeosnsad the plant*

ing of seed of lew germination pereentags* Supplies of seed of aatisfao*

tory quality and purity usually are limited and shea these supplies are

further redueed by poor germination, the aereage planted with gin-run

seed is iaoreased.

More information is needed regarding the behoTior under field

eondltions of eottoaseed of low germination so that the greatest possi*

ble use may be made of the aTsllable supplies of pure seed. Stroman'

shoved dlfferenoea in seedling rigor between ootton progenies, and

Siaqwon, D.^^. and Stone, B.U. Tinbility of eottonseed as
affeeted by field eonditiens. Jour. Agr. Ree. 60: 435-447* 1936,
S

Streawn, O.K, Cotton breeding InTeatdgations, 19S8 to 1932.
H. Mez. Agr. Expt. Sta. Bui. 217: 1-39, 1934.
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Hwrrl*^ dMlwd IOm diff«r«atiatioa of "vnrlotloa and apoeles with to-
opoot to their oopMitjr to produee ooodllag atanda of oottoai* Naithar

of thaaa authon daooaatratad whathar lAia diffaranaaa ware due to harad*

itablo eharaetara or to the phyaieal conditioa of the aaad atooka uaad

la their axparlnaata*

The a^pariBwala daaoribad ia thia paper have baaa eoaduotad to

datamlaa the bahaTlor of diffaraat ̂ rpea and variatiaa of oott<maead

under field ooaditloaa and to maaura the relative vigor the aead-

llixga preduaad by aaad lota differing in paroaataga of gamlaatlon aad

with varying aaad treataeata. Iha raaulta praaaatad hara are from

field and laboratory axparinanta eoaduetad at Kaoxvilla and Jaekaon,

TOnn. from 1936 to 1938, inclusive.

CBSMINATION TSS1S r/nH FXSJD DBTERICaiATBD awMi

Over a period of several yeara, the behavior of aaad of low

gemiiaatim pareaatage waa observed by the writer ia ooanaatioa with

eottoa azpariaaats ia the Qoaetal aaotlon of South Carolina. Weather

eonditioaa in that oaetion are pajrtieularly adveree for the produotion

of seed of high gaminatioa poremtaga aad the oc«tinued propagation

of oartala etraina of upland eottoa fraqiuantly required the planting

of aaada had laboratory germlnatioaa aa low as SO percent, fha

laboratory gannination paraantaga of locally produced seed was aaldcB

higher than 70 pareent.

Harris, J, Arthur, Harrison, GSaorca J,, and Lockwood, Mna H.
A oritsrioa of the dlffsrantiation of varietlaa or of ezparinental
areas with respsot to their capacity to produes seedling atanda of
ootton. your. Agr. Res. 38: 601-621. 1989.
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OeapitA %he low Tiablllty of tlio oood atmilabXe for i»l8ntlB«,

fair otaads oauallx wtre obtained by tsaroaaiag the rate of aoadlac

to eoKpattaata for tha lomr germlnatioft peroentage of the aaad* In

thoae aeaaona in lAloh poor atanda were obtained, auoh reaulta were

attrlbtttabXe to Xaok of molature or other onfaworabXe o<mditloaa at

planting tine. The reaulta outlined abore were witii aeed that had

been dweged in the field by adwerae weather eondltlona and the aeed

were not more than one or two yeera old. It la tanoertain vdie^er

equally good reeolta would have been obtained with need the gexainatlon

of which had been is^ired by eauaea ether than weather danage in the

field. Oaaea were noted in whloh aeed that had deteriorated in longtiae

atorage were geminable but produced eeedlinga laeking in rigor. Sueh

seede required optimia oonditioiw for gamlnation end for the eurrlral

of the weayt seedlinge.

Since much of the deaage to planting aeed in the Southeaatam

Statee oan be attrlbutikL to i^iny and hunid waethar during the harraet*
/

ing period, e atudy ef tixe beharior of aeed affeeted by thia type of

dotarlozution ahould giro inforraat^ applioablo to mdi ef tha aaad of

low gemination vdxich otherwise may be desirable for use in planting.

In 1934, four lota of seed of the Tidewater variety of cotton

ware eollected at Oharlaaton, S.O. Suwia lots of aaod had laboratory

gafBination pwreentagea ef 65, 64, 4E, and 86, reapectirely. In the

laberetory gemination teete no oapeeial eridonee of diaeaae wae no«

ticod in any of tho aaad lota, fiald plantings wart nada with thaaa

eeeda at Knoxrilla, Tann. in «ia spring of 1935, to atudy tha ralatlra

b^arior ef the four lets of eeed tmder the adverse ooaditiwe early
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•prlag M will M vader mofo fatorabl# eo&dltloas la tar la tha aaaacin.

Plaatiaga wara aade at thraa datea, April 17 and 27, and Itoy 82. la

praparatioa for planting, tha aaads of aaoh lot wara diridad into thraa

groups, (fewip 1 was rataiaed as aornal fussy aaad without traatment,
group 8 was daliatod with sulphuric asH, and group 9 was dalintad

with sulphuric acid and traatad with Sarasaa^, ma lOO^saad sa]q>las
of aaoh group of saCh saad lot wara plantad at aaoh of the three dates

indioatad aboTa. In planting, 6 seeds wara plaoed together in hills,
hills six inches apart on tha row.

Oie data from this experiment are mmwarised in Itebla 1.

In tho saad lota of low araraga garatnation, the geminabla seeds

apparently ware as Tigoreus and as affectiwa la produoing healthy saad*

lings as tha wiabla saads in lots of higher gamUnatioa. ll&as was true

naflw ttia oool oonditioas of alddla April as well as under mara farora-
bla oonditioas latar in tha spring. Seedling mortality waa no higher
in tha low germination lota than in thaaa of hi^ar geznination perean*
taga. Omder tha conditions of this sxperiment, higher goxmiaationa

wara obtaiaod from aeid-dolintad soods than from normal fussy sosds af

tha aamo lot. Donating goowrally inereasod tha rapidity and ragulari*
ty of the goAinations. Dalinting slightly inozwasod tha psxwsntags of
plants Miieh surriTsd ths soodling stags. Xhs trsatmsnt of dolintad

soods with Oorosstt was «f no partloular boasfit under the oonditioas af

thia oxpariment. iSio wepsrimeat did not ineludo undolintod soods

treated with Oaressn.

1
Oaraa^ ia the trade name of a eead diainfootant propel in

d^t form. lUxo aotlro ingradiont in this oommareial praparstion is
ethyl fflsrouzy ehlorida.
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f9i« low pwroontage of Tlabls seodo ia the seed lots used la

this experliaent wee ettrihutable to edTores weather ewidltions duriag

the harwestlog period, ^e seeds were oanparatlrely- free of disease.

Kith seeds of this type it a]^pe«rs that good steads of healthy aad

Tlgoroos seedling^ my be obtalaed if the seediag rate is laereesed to

ooapeasate for the fewer auniiber of Tiable seed* la the lots of low awerw

•ge gexnlaatlm.

fflEHMXHATK® tm!B WIHI EmTORB SSSD

.vr-"' -
la the eontiauatioa of this study la 1936, three lots of seed

of the dtoasTiUe &k lariety of ootton were obtaiaed for field study#

Shese lots were frost Idte let, 8d, aad 3d piokiaga mdc at the

OottWB field StetioB at Ihioacrille la 1933# Laboratory gezrainatioaet?

of thoeo eoods were 96, 88, and 34 peroeat, respeotlrely. Iheee eeed

lota differed froai those used in 1935 in that the dat«rloratioa of tho

soede of the 2d end 3d pioklngs was due largely to frost end

iiosaturity rathor than to wet weather during the harfaetlag period* Tho

isasaturo eoode wero obeerrod roadily after dolintlng alaoe thoy wore gen

erally shriTwUed aad had ll^t or etraw-oolorod aeod eoate.

In preparation for planting, aaoh seed lot was thoroughly wired,

then divided into four parts md the parts treated as follows:-

1# noxsial fuzsQT seed.
8. llomal fuzsy seed treatad with Oeresaa.
8. Aold-dalinted sssd.
4. Aeid-delinted ssed treatad witti Oerssaa.

fisld plantings ware mde with these seed lots at three dates, aamly,

April 15, May 7, and ytOM 9. laoh planting oonslatad of six replloatioae
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of oaoli ooed group, tlxo plots belug raadomizsd In such a vay a« to allow

a otatlatioal analysis of tha data by tho Tarianoo msthod. 3a^ plot 03^

row of tba test oonslstod of £0 Mils, fire seeds to the Mil, hills sis

inohos apart. Ifesn germination peroeatages from the three plantings of

these tselve seed groups are giren in fable £.

following heary »ilafall in liaroh nhloh totalled 9.48 laohes for

the month, frequent rains in sarly April kept the soil in a aeiet eondition

until after the April IS planting. 4.68 inohes of rain were reoox*ded

from April 1 to I£, inelusi-ro. For the period April IS to April 30, the

mean maximum soil temperature was 79.7 and the mean mlnimim sell tmsperm*

tare was 8£.6 degrees F. Rainfall of .30 inehee wb« recorded on April

£3. Oensiaations of all eeed lots jdanted April 10 were relatively alow,

the first seedlings beginning to show above grouxid on April £6. In gen-

oral, Ihs delinted seeds getminated one to two days earlier tben thoee

not dellnted. Oermination oontinued slowly and all seed lots had about

reaohed their iBasliww gMmination peroentagM <m Msy 11. From the hsta

on mean germinatione of the sevsoral eeed lots, iteble 8, it is apparent

that the differenoos in field germination betwean seeds of the Ist, 8d

and 3d pioklnge wmre highly significant; that the treatment ef eeeds

with aieroury duat did not apprediably increase tM germination percentage;

and that aeeda dellnted with sulihurie acid, in general, gave aignifieantly

higher g«aminatioas.

At the time of the 8d planttag the soil had beenni relatively dry

(» the mirfaee and was further dried by the opemtion of planting. IQxile
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XBMjr Msds OMUl up Initlftl gszTBinationB wtr* Svr«iulux'

l»«^pl8te dae to dlfforoueeo In soil moisture In the dlffownt row,

lAKKjUnaB and minimum aoll temperatures for the period Idsy 7 to Map 80

areraged 97.0 and 65.9 de^^s F. ̂respectlTelp. Initial oounta of ger

mination were made on May 13. The numher of seedlings gradually inereased

until Hay SO, after wSkteh date, duo to dry weather, few additional newly

emerged seedlings wsrs recordsd until after the rains of Jiuas 8 •wd 9.

Approximately 40^ of the gstmiMble seed did not aprout until aftw then#

raian. Itotal gezminatlons fnm whi^ the mans of lAia various sead lots

wsre oaleolated, included all seeds ̂ i^ had germinated up to and includ

ing June 16, Ihe final reeults as to eeed lots and treatments of the May

7 planting were in accord with those of the April 15 planting.

In the Sd planting made isiRediately following the rains recorded

on June 8 and 9, the seeds gave prosit and complete germination in a ahort

time, ^era were practically no Inomasea in germination percentages in

any of the eeed lots after June 17. Maximum and mlniimm soil teniparatures

for the period June 9 to June 17 averaged 107.8 and 71.7 dagroee P.,Feepee-

lively. ®he germinations obtained from the 8d planting were generally

higher than from the Ist and Sd plantinga. This result would be expeeted

sinee eondltlons of soil moisture and terapeT-ature were more favorable for

eeed gexttinati<m» As in the 1st and 2d plantings, significant dlffaranoss

wars obtained between the germination of the seed of the let, £d.and 3d

piaklngs; in general the treatment of seed with ̂  Oeresan had no Influenee

on gemination, and sulphurie add delintad seeds wors signlfiesntly higher

in germinatlen than those net delinted.

.



 

XO

In ordnr to mranartn# the reeults of the three plantings, a

embinea analyeie (table 3) was tnade of the m««n germlnetlcHn peroo#-.

tagee obtained at the three planting datee. Bile analyaia and the

mane for eeed lots, treatments, and planting dates ehowj (1) the dif-

ferenees in gemination between the seed lots were highly signlfleant,

(2) treatment of ■tixe seeds with Ceresan did not appreciably Influenoe the

gemination of either normal ©r acld--dellnted seeds, (3) signlfioantly

highsr gerralnations were obtained fimi acld-dellnted seeds tesm twm those

not dslinted*

fhs *F» yalne^ for inWaotion of seed lots by treatments indioatss
that tha seed lots ware signlfioantly diffarent In their reaponse to treat-

maats» In Table 2 It may be obserred that aold-dellnting was pertlonlarly

benefioial laie aead of the 84. picking group at all three planting dates,
fhare was no significant interaction between planting dates and treatments.

obserrations it was apparent that during the early
stages of growth the seedlings from the seed of the 3d ploklng mre less
rigorous than those from the two earlier ploklngs, Thla was particularly
true of the April 15 planting. During the latter ets^gee of gwowlh no dlf-
ferenees la plant rigor were apparent.

Ihe ar«page laboratory germination for the eeed of the let pieking
for all trcatmente was 96.8 percent. The arerage field germination of thOae
aamo seeda was 76,6 percent, thus 79,6 peroent of the rlable eeeds la this

seed lot germinated in the field. Of the 8d pioking group. 75.0 percent of

^ Snodsoop, Oeor^ W, Statistioal Methode. Anos, Iowa: Collegiate
Press, Inc., 1937. (Hef, p, 175.)
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ItabXe S.^Analysls of Tariaaoe and osaji geraiiiiatioa peroantagds
of aood lots, troatmont*, and planting dates, from
three plantings of seed of Tarious germinatioa^ and
treatments, in 19S6.

ssssaoBssasactsarcaa

Dsgrsss
<a

freedssi

Sm

of

s^nsa?es

"F" valne
Mean

Square
Standard Required at
error Found 1% sifk

•as CMS srss fli'» KB «: tUB a

Total 35 24450.03
Ssod lots (SL) 2 23188.85 11594.43 2531.53 6.93 3.88
frea^nts (f) 3 608.29 202.76 44.27 5.95 3.49
Planting date (FO) 2 267.7« 128.90 28.14 6.93 3.88

luteruotionst*

a. X T 6 188.87 31.38 6.85 4.82 3.00
PD X T 6 33.88 5.65 1.23 4.82 3.CK)
SL X PD 4 118.05 29.51 6.44 5.41 3.26
Error 12 54.90 4.58 2.14

« se SB K-c cs sat C8 as KB «c B :ae«»arat«cSBe;s>»9KaBa»eKBK«KsS8SsecsssBBs.;aaBSsnaea«BS8EsaaKB«eas:s£Si

asaa cs ec tts) as as wnr tees BK at BBmr ae^

Seed iotss

Mean
Qerailnatioa

Ksman2Kc«i>tE»«amc3«aiSB»flrpisameBa)CB=2a^pg|jSSgjn^|aB«
1st piokiag StoneriUe 8A 76»t
2d " •» «

3d " It « ig.i

Least sig. diff*
between variables
at odda of 19 to I

»aa»pB*ei*e^^|yjg|^eeiee«e«
r-

8,8

Sreatnents:

SlSsraal

Romal 4 Osresan

Aoid*deliated

Aeid^dsllnted * Oeresan

47.3
45.3

54.6

54.5

3.7

April 15 48.9
Plantizig dates t May 7 49.9 3.7

Juns 9 54,2

i- . ' y
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thfli Viable seed geminated In the field, and of the 3d pleldligii 50.9

percent cf the viable seed geminated in the field. ISils decreased per~

esntsge of field geiniinatioii in relation to laboratorv gexninatioa for seed

of the 2d and 3d pickings is not in accord with the reaults obtained in

1935 with seed grown at Charleston, S.Q., the deterioration of whioh was

due to adverse moisture conditions in the field during the harvesting

season. Oie deterioration of the seed used in 193S was principally

to immaturity.

Ihe foregoing experiments indicate that the viable aeeda in seed

lets of different laboratory germination percentages may or may not bo -

Oiiual in ability to produce healthy seedlings In the field, Ihe type of

deterioration met be taken Into consideration.

VARIlfM. OIFFSBESGSS IH {3E8}C[KaTZCS9 sm SSimiNC 7I8QB

In order to obtain infomation on a wide range of varieties and

seed lots having dlffsrent germination percentages, furttisr experiments

were oonduoted In 1936 and 1937 to measure relative laboratory and field

germinations and seedling Vigor. Ihese experlinents laclnded plantings

In 1936 and 1937 of 2© representatiTe cotton ▼arletlea or strains.

Ihe planting plane wre arranged to allow an analysis of the data

by the varisnoe method. The j^dcantaed arraagaDsent provided tM replioa**

tiona of each seed lot at eadh planting date. The plots consisted of sin

gle rows, 10 feet long, and 20 hills with 5 seeds per hill were planted

in each plot. All seeds were delinted with sulphuric acid in order to

reset# as of the external seed contamination aa possible. Plantings
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were mde at two dates each yearj JUBWly, April 15 and Kay 7 in 1996, and

April 16 and I2ay 4 in 1937,

Laboratory and fiold OoranlnatKm in 1936.

Aftor tbo aoada ware dolintad with sulpburle acid and thoroughly

WMhOd and dried, all lots were sampled and standard laboratory gemina*

tion taata wera mada on aaOh sample. ®ie laboratoiTr ge^inatioaa of the

ID'Seed lots ranged from 99 pereeat for Trice S339 to 58 percent for

OklahoiM Triumsdi. Ccsaplete data on laboratory and field germination of

these seed lots (table 4) show that varietal lots having practically the

saaie laboratory germination percMitagMB may differ widely in field gsxminao

tion. In the graph (fig. I) it may he ohserved that the field germinatltms

of the individual varieties were nearly the same at both planting dates.

This indicates that the differences in flsld gemination between the several

varieties were due to qualities or factors within the seeds and not to soil

or climatic ecmditions. It Is also evident from these data that the stoa*

dard germination technique^ in current use falls to give an accurate aeasnro

of the field efficiency of the seeds.

Laboratory and field Qemimtlon in 1937.

The plantings of 1937 were similar to those of 1936 in plan and In

seed stocks al^ept that Trice W-8»l-8«l me snbatltuted for Trice W-a«l-8,

Del Curto, y.M, The gsmi&ation of oottOMWd# Tsac, Dept. of
Agr. Bol. 86l 1*20, 1937.

9
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fable 4.«I.aboratory and field genaination peroentagaa
and dry weight per plant of SO rarietiee of
oottoB In seedling rigor test, la 1936.

at«St sa ss B as ttas s s a as as « ss mssstasesrssBaetsesBssiaBsssssnwssssssssats

Field germination

» • sa »« * e « H « SB « « « * sas«W aewatta

Dry weifdit per plant
Variety Laboratory Planting Planting

gerainatioB let (4/15}
B B K » ee flsflisc ae B seta WE » s » s B es a S9 a s: a» » 29 ST s 9i a& SB aa am C9 » s £!

2d (5/7)
e 3 as s a s ns a su 3c

1st 2d
s SE 9s 3 ae 3 as B s s tat la B » ss 3 SB s at SB B at

Peroent Percent Percent Or anus Qrasui

Trice 2^-39 99 82.0 79.1 .2438 . 2220
Meilcan 3ig Boll 92 62.1 70.4 .2146 ,2160
ilriuLnsas 17 93 74.9 76,8 .2108 ,2017
Fazet Relief 78 56.0 58.2 .2073 .2179

; i- Acala 44-5 96 75.8 81.5 .2064 .1950
Rowden S088 91 71,6 74.6 .1923 .2002

; ... •
Half and Half 94 67.1 69.8 .1872 .1615

Dixie Triomph 77 60.0 68.1 .1870 .1962

D. and P.I. 11 83 57.3 64.0 .1864 .1929

Coker Wilds 79 57.1 59.7 .1841 • ̂05
Trice W-2-1-10 97 72.2 75.3 .1804 .1838

Trice W-S-1-2 86 \68.1 66.0 ,1802 • 1658

- IV, Cleveland (Sann.) 90 64.9 68.3 .1703 .1923

^ualla 93 55.3 59.3 .1679 .1980

Msdsl 4 81 43,8 54.4 .1659 .1704

Oklahoma friuBpiii 58 33.2 38.5 .1608 ,1870
•r5- Oook 91£ 86 68.2 77.1 .1602 ,1961

Roger's Acala 89 61.3 66.6 .1597 .1922

Startex 89 49.6 51.9 ,1503 .1658

Stoneville 5 80 59.9 67.4 .1383 .1748

Least significant
difference between— 6.1 6.6 .0238 •0329

any two varieties

"1
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and TrJoe W-2-1-2-8 was aubstitued for Trioe VS^-S-l-lO. Plantinga wezw

aada at two dates, naaely April 16 and May 4. In general, the relation

between laboratory and field gersalnatlons were the amie as in 1936« The

average field gezBdUiatione were 25^ lower than the average laboratosy

gerainationa, but there were wide differences in the behavior of the indi

vidual eeod lota*^ Soaplete data on laboratory end field germinations

are given in Hhble 6 and graphically presented in Figure 8.

addling Vigor - 1936 Snnerimente*

Differences In seedling vigor were apparent between seed lot# in

the early stages of seedling development and particularly in the seedlings

of the Ist planting when air and soil tms^ratures were generally low.

To obtain a definite measurement of seedling vigor or growth, the dry

weight per plant was obtained from eacdi plot of each seed lot at thinning

time. All plants ̂ diich were removed from the rovo at thinning time were

oovmted, oven-dried at 100 degrees C. for 24 houro and the dry weight per

plant ealcxOated for each plot. Thinning of laie 1st planting was done on

Iby 23, 33 days after planting. The Sd planting was thinned on June 4, 88

days after planting. The msan dry wei^t per plant for seedlings of aaoh

seed lot from the 1936 tests is given in Table 4. The data on dry weight

per plant were analyzed for variance end the leaet significant difference

between Med lots is Indioated in the table.

Significant differences in dry weight per plmt are Indioated by

these data. Tha resulta at tha two planting data# are in general agreement

^ Tools, Iben H. and Druimaond, Foarl L. The germination of eottoasood.
Jour. Agr. Res. SBt 285-29(|, 1924,
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Table S^-Laboratoxy and field gexminatlaa peroeatages
and dry weight per plant of 20 varieties of
eottoa in eecdllag Tigor teat, la 1937.

B aa SB ai tta or a aa tt seaaas aaas a ■ aa ar ta a a s « 9 B> SB «e a » SB SBtar K s s «B as ss se as « as aaasasai a

. - • ■ ■■■rf'J?; .

Variety Laboratory
geralaatioa

Field germlaatloa
Planting

let UM M (^A)
Dry weight per plant

Planting
*" l,t 2d

ai«m9aamsaasaMttat«asataiiSBs 99aBassBB mms ai 9 asas as le ar ai ss IB sBOB asat atiB a K at at asar as BBBBBBBBB

Percent Percent Percent Orams drams
Trice £339 9S 75,9 93.6 .2187 ,3567
Mexioaa Big Boll ,93 59.1 63.1 .2130 ,8974
Arkansae 17 99 68.6 76.7 .1829 ,2394
Fara Relief 73 46.0 50.0 .1581 .2298
aaala 44~6 94 65.9 88.7 .1744 ,2449
Roadoa 2038 71 33.7 28.6 .1571 .1723
Half and Half 93 65,6 71.7 .1536 ,2364
Dixie Tritmph 67 35.8 42.3 .1309 .1971
D. and P.L. 11 If 55.6 64.5 .1723 .2192
Coker Wilds 87 ^♦4 54.3 .1976 ,2636
Trice W-E-l-B^E 90." 65.3 72.2^ .1421 ,2197
Trice W-2-1-2-1 85 71.3 78,4 ,1227 .1903
Cleveland (Wann.) 78 44i7 56.0 ,1338 ,1700
;^aalla 80 54^6 41.4 • 1320 ,1736
Hladel 4 60 30.3 36.2 • 1361 ,1741
Okla. Triui^ 64 39.5 43.0 .1670 .1973
Cook 912 92 64; 6 70.9 ,1713 .2013
Roger's Aoala 90 59.4 79.2 ,1612 ,2395
Startax £S 46.4 46.7 ,1522 .1614
Stonarllle 5 84 42.1 37,7 ,1268 .1496

Laast aignifloaat
difference between 6.8 6.1 ,0235 ,0352
gay tv;o varletlea
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alttLoitgh tbe dlfferenoea are not as groat In the 2fl planting as in the

1st* This would be ezpeotsd slnoe factors of odd resistance and eeed-

ling hardiness would be awre apparent under the oonditloui of the earlier

planting. Of the six varieties or seed lots shewing the most vigorous

growth, five were selected and developed at locations in the northern por

tion of the Cotton Belt* Trice 2339 and Aoala 44-5-2204 are Tennessee

selections, Uexiean Big Boll was dsveloped in Berth Oarollna, and Arkansas

17 end Rowdsn 2088 art fron Arkansas.

iShlle the differences in drf wei|^t par plant are axtremsly small,

the relative vigor of the seedlings could be observed by the eye in ^e

field. On )ssy 21, two days before the plants were collected for weiring,

notes were mads in the field on the 1st planting, recording the observed

vigor of the seedlings In all plots. The rank of Ihe varietiss as deter*

mined by observation was in general agreement with the rank as determined

by dry weight per plant for the 1st planting.

Seedling Yigpr - 1937 Bxperlments.

Measurements of seedling vigor or growth were made in 1987 in the

same manner as in 193d. The plots were thinned and detsrslnatiotts of dry

weight per plant made on Hay 27 for the 1st planting and on June 2d for

the &d planting, this being 41 and 29 days after eaeh planting, respeetive*

ly. Theso data on dry weight per plant (table 5) show ccmsistent and sig

nificant dlfferenees betwson seed lots in seedling growth. Bhesi the data

on seedling vigor for both 1936 and ^937 are considered as a rdiols, there

■ I rV 'i -1 ii?;!
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«r« strong iBdlsstioas of varletaX dlffersaess in Tigor* Trios 1^39,

a Toimssass strain, dsfinitsly oatgrsw all o^er raristiss at all four

planting datos, Moxioan Big Boll, Arkansas 17, Coksr Wilds, Aeala 44-8,

and farm Relief were other Tarieties diowing more ▼igorons •ssAling

growth, atonsTills 6, Startsx, Tries W-S-l-S-l, Misdsl 4, and Quails

wars eoasistsntly slos in sssdling growth.

Relation of Sssdling Tigor to field Oerainatloa fsroentaRe.

A sunsaary of the rank of saeh of the £0 Tarieties in laboratory

gemination, field gsrmination, and dry weight per plant shows the rela-

tiTs standing of these Tarieties at eadh date of planting | table 6}. Con

sidering the sTsra^ rank of the eeteral tarieties. Trios £339, Arteaneas 17,

and Aeala 44-S are hi^ in both gemination and seedling Tigor. BowetMr,

Moxioan Big Boll, Ooker Wilds,and farm Relief, tarieties with relatitely

low geminations, are hig^ in seedling tigor. Trios W-8-1-10, and Half

and Half had relatitely high total germination percentages but were low in

seedling tigor.

An indioation of the possible offset of lowered gemination om seed

ling tigor is shown by the behatior of Rowdsn £068 at the four planting

dates. In 1936, Soiden 20BS ranked relatitely high in both gemlaation and

seedling tigor. In 1937, the Rowden £068 eesds had deteriorated eonsidera-

bly sinoe 1936 and in gemination ranked 14th in the laboratory and 19th in

the field. In seedling tigor, the tariety ranked 6th and 6th for the two

plantings In 1936 and 11th and 17th in 1937.

To obtain a statistical asasure of the relation botween eoodling
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growth and field getmiiiation» the oorrelatioa eoeffieient betwiaa field

geznination and dr7 wei^t par plmt was datenalBed for these 20 seed lets

at eaeh planting date* fheee eorrelation eoeffiotents were ae follovs{<*

assgxas8K;sgaasrr«asrssssagsasasgssrs3gssgsss8sas8caaB8saaasagsgaag3agssg3aef

19M lat planting * • .8?2
• 2d • r " .344
1987 lat " r • .467
" 2d •• r - ,679

The oorrelatim eoeffieient vequived for signifieanee at odds of 19 to 1
with 20 paired values is .444, and at odds of 99 to 1 ie .561.
SSttftftSJSASXtiMtssRBSBsaESSsaBxsBsraFsssssxsssaassasssssssszsssssssscsssssBsntsssssssfatsrani

At ttisee planting dates there ia signifieant positive eorrelation hetweem

field ger&ination pereentage aoid dry weight of plants at thlzmiag tlnw;

however, since varietal differences in vigor are strongly indioated by the

data of Tables 17 and 18, and as these eorrelations are frooi data including

several varieties, the validity of the oorrelati<m8 my be qpestioiMible.

BFiiOT 07 SMD mAmEHT OH SISDLIHQ YIOQR.

The foregoing experiasnts have dhom that significant differences

la seedling vigor exist between seed lots and that these diffexenoea la

vigor way be oorrelated with field gsminatioa percentage. Tarletal dlf»

foreaoes in seedling vigor also are apparent. Since l^preveneat In field

germination way be obtained by seed treatwont, it is of Interest to deter*

mine if seed treatnents are effective in iaereaaing the vigor of the seed

lings. Information on this point was provided by experlawhts oond\u;ted

in 1988 at KnoxviUe and Jackson, Tennessee*



at

SitM ttxperiBiMita inoladad ra&dc«ila«d planti&ga of eight Xete

of eottoneeed that had tseea aeleoted for atudy oa the haaia of their

freedcHB tramf or aoatuBiaatioa with diaaaaa prodoeiag os^gaaiaaui* HtB . .

aaad lota rarled ia degree of eoataniaatloa aad ta^aga. thaae aaad lot*

ware as followai*

Variety Tear

Aaala - Oalif. 1934
farm Relief 1936
Sine Trivniiik 1936
Dixie TTitmpt 1937
farm Relief 1937
Clwraliaa*Del 1937
Mexieaa Big Boll 1937
Aoala - Okie. 1935

Lahoretory
gexmiaatioa

84
87

85
89
89
89

B8

78

SenaHoi

Relatively diaaaaa fraa
do

do

C<»ataaiiaated with Olanarella
goaaypil aad foaaritoi moaili*
forma

Baetariwm raalvaeearua.

Plant inga at KaoxyiUe iaoludad Oereaan*treated and untreated aeeda

of eaeh varietal lot. Plantiaga were made at two dataa at ©loxTllle end

en (HM date at faaicactt, Reoorda were aaintained from all jilaiitinga &t

aaadllng almiid hefete thinning, aaadliag root lealoaa at thinning, aad

groan wal^t of planta at thinning time, Tiald data were obtained from

^a two plantinga at Knoxville.

'inuiae reoorda, annaarlBad in Table 7, ehow ̂ a improvement in per*

formanaa of ̂ a aaada of tta ei^t lota dea to Oeraaan treatment. These

figorea ehow that aignifleant ineraaaaa in the nwtbar of aaedlingi war#

obtained in six of the aoed lota in all plantinga aa a result of Oeraaan

traatnant. Significant deeraaaaa in aaadllng root iMlcms also ware ob

tained in the diaeaee eontaminated eead lota. In spite of theao highly

aignifioant dlffareneea la aaadliag aurrivel aad paroentagea of plants



�

Tb
bl

e 
7.

-I
mp

ro
Ta

B»
xi

t 
la

 f
ie

ld
 p
er
fo
zn
aa
oe
 o
f
 e
ot
to
BB
oe
d 
tr
ea
te
d

wi
th

 G
er

ee
aa

 a
s
 c
oa
pa
re
d 
t
o
 u
at

re
at

ed
 e
ee

ds
 o
f
 t
he

e
a
a
e
 T
a
r
i
e
t
a
l
 l
o
t
s
,
 1
9
3
8
.

Va
ri

et
y 

la
pr

oe
wa

en
t 
la

 p
er

fo
ra

aa
ee

 d
ue

 t
o 
tr

ea
ta

en
t 
wi

th
 Q

er
ee

aa
fe

nn
. 

Ja
ek

ao
n>

 T
er

m,
le

t 
pl

an
tl

ag
 (
4/
25
) 

3d
 p
la

nt
la

g 
(5

/6
) 

U/
28

)

S-
.
 a
 

a
g
 

a
^
_
 
s
 

s
„
 

s
 

a
 

-
s

{
o
t
p
 

9
^
9
 
et

e 
e
S
i
 

•'
e-

p 
e
o
%
 
e
^
 

8
S
t
.
5
 
2
5
2
 
2
^
 

2
t
?
5
 
2
.
5
 
9
5
9
 
9
.
.
 

t
r
"
®
 
«
.
«
 

w
r
i
w

S-
s 

S
T
1
5
 
S
«
«
5
 
8
5
S
 

S4
> 

S

T
T

.
S
S
 
S
2
4
>

il
« 

?f
i 

?3
f 

«|
3 

I3
5 

?«
S 
Ig
" 

SJ
3 

ES
a 

SS
S
2
S
 
S
S
S
 
S
'
a
5
 
S
S
&
 
2
&
9
 
o
®
e
 

o
*
4
«
 

o
g
e
 
o
e
e
 

A
e
>
H

5
i
S
 
S
2
5
 
5
8

5
&

S
i
:

'
!
 
5
2
8
.
 
5
i
f
i
 
J
«
S
®
 

.5
 2
9
 
.f
li
t 
9
1
®
 

fl
g
e
,

a
s
-
^
 
a
i
i
.
 a
n
 

a
i
s
 
a
s
i
.
 
a
l
:
 
s

M
 
d
 

l
a
e
a
s
M
 s
e
e
 s
e
a
s
a
s
m
 S
C
S
I
 a
e
 «

7
a
r
m
 R
e
l
i
e
f
 1
9
M
 

3
.
3
 

3
.
0
 

-
.
2
0
9

A
m
l
a
-
O
a
l
l
f
.
 1
9
3
4
 

9
.
2
 

.
0
 

-
.
3
0
6

F
a
r
m
 R
e
l
i
e
f
 1
9
3
7
 

1
2
.
6
 

1
0
.
7
 

.
0
4
7

M
e
x
l
e
a
a
 B
.
B
.
 1
9
3
7
 

1
4
.
6
 

1
4
.
5
 

.(
KS

B
A
e
a
l
a
-
O
k
l
a
 1
9
3
5
 

2
0
.
8
 

8
.
0
 

-
.
3
0
5

Ca
jr

ol
ln

a-
De

l 
1
9
3
7
 

2
5
.
5
 

1
9
.
0
 

.
3
7
1

D
i
x
i
e
 
Tr
lu
ao
ii

i 
1
9
3
7
 

3
7
.
8
 

1
7
,
8
 

,
6
6
7

1
.
5

1
.
0

3
.
3

3
.
0

9
.
2

.
0

1
2
.
6

1
0
.
7

1
4
.
6

1
4
.
5

2
0
.
5

8
.
0

2
5
.
5

1
9
.
0

3
7
.
8

1
7
.
8

:
m
a
m
m
s
m
t
s
a
m
m
m
a
s

7
.
2

4
.
7

-
.
6
0

.
1
7

.
1
0

-
.
1
2

-
.
0
7

-
.
8
7

.
3
3

.
5
2

Pe
rc

ea
t 
Pe
rc
ea
t 

Or
am
s 

Po
ua

de
 P
er

ce
nt

 P
er
em
it
 
Or

aa
a 

Po
tr

nd
e 

Pe
rc

en
t 
Pe

rc
en

t 
Or
ao
m

D
i
x
i
e
 T

rl
as

qp
k 
1
9
3
6
 

1
.
5
 

1
.
0
 

-
.
3
8
6

1
.
7

.
3

-
.
0
4
9

-
.
4
7

1
4
.
7

4

a.
,^
r.
d 
fo
r 
Sl
g.

a
t
 
o
d
d
s
 o
f
 1
9
 
t
o
 1

m
a
m
a
s
a
r
t
s
m
m
 a
s
m
 s
 m
a

»
 a
m
 s
 a
 a
r
 a
s
m
m
 m
m
 a

.
2

.
0
X
3

9
,
1

9
.
2

.
0
6
9

-
.
2
5

1
.
3

4
.
1

-
.
0
8
7

1
2
.
9

3
.
5

.
2
3
8

.
1
7

1
9
.
3

3
.
4

.
3
1
5

1
4
.
2

3
6
.
5

.
3
2
5

.
2
2

1
9
.
8

7
.
5

.
0
2
9

2
0
.
2

3
8
.
0

.
5
7
8

.
3
3

1
9
.
0

1
8
,
6

.
1
9
2

1
5
.
6

7
.
8

-
.
0
7
7

.
1
5

1
3
.
5

3
.
2

-
.
3
4
0

3
3
.
9

4
4
.
5

.
3
0
1

.
4
3

1
6
.
3

1
3
.
0

-
.
1
5
7

3
9
.
0

4
2
.
5

.
7
4
0

.
1
5

2
6
.
2

2
9
.
8

.
1
2
9

i
s
a
a
a
a
a
 m
a
m
 m
m
a
m
 a
 a
s
s
a
a
a
a
m
m
a
a
m
a
m
a
m
a
s
s
m
a
a
m
a
s
a
a
a
a
a
a
a
m
s
m
a
a
a
m
a

6
.
0

9
.
7

.
3
9
6

.
5
2

7
.
1

1
0
.
2

.
3
9
4

^
m
m
a
a
m
s
m
a
a
m
m
m
m
a
m
â
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•bowing *ool laaioasy dlffsrenees la sizo of ploiita, aa iadleatod by graaa

waigbt, wara algaifleant la only 3 of tba S4 IndlTidoal easoa. In otbar

worda, «ie aturrlTiag aoadllnga tsm untraatad aaada wnf, la gaanral^ aa

rlgoYoua aa tiba aaedllnga from Oaaaaaa tiaatod aaada.

Pvaeadlas aocparliaMita hava abown that diffaxaaeaa la aaadllag

▼Igoy nay ba eomralatod wll^ field gamtnation poroaataga* In Ibla ax*

perifluuit, laoraaaea la field geminatloa brotx^t about aaad traatoMnt

did aot reault la oonraapondiag iaaraaaea la aeedllag vigor. Tbeea flad*

laga Indieate that (l) vigor la largely an l:^erited oharaatar aa ahoan

Iqr varietal dlffaroMaa, and (8) that diffarenoea in vigor are mom lUcaly

to be the reault of faetora that weaken the esdxfyo than 1^ aataraal dlaaaaa

on^iaaa that attack the growing aaadllnga. It la quite poaaible that

the failure of aaad treataent to reault in aa inoraaaad average weight per

plant is due to a natural eeleotlve pxooeae* Seeds having ihyalological

waakaeaaes would bo i^awit la both treated and untreated varietal lots

in approxtaiately equal aradwrt. In the Uwated lots a larga pareant of

these WMk seeds sight survive after gemination md by tbelr amll alno

rodnoo the average wel^t p«r plant of tho plants aurviving to thinning

tim. In tho uatroatod seed lota, however. It le quite poselble that Btany

of the week eeede would euoouob to the attack of disease organisms and

only the etrenger aeedllngs would survive to thinning tlu. 1!heao stroagor

seedlings, although having a hl^r pareent of root lealona. might aqual

in aina Ihoaa tvcm lota of treated soada.

dlthouih doodling atanda wera laereaaed aa sueh aa 39 poreant by

:
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OerssiB suffloieat sAedllngs vraaain«d la the untreated plots

to ham good stands of plants after thinning* Ste two testa eondneted

at Knoacrllle were eontlnuad beyond the seedling stage and yields of

seed-eottoa were obtained froai ttisnu As indieated by the yield data

(table 7), laereases in yield due to Oereean treatMmt were not signifi

cant in any seed lot in this eziwrinettt* Sinee the stands of plants,

thinning, in treated and viatreated plots were not greatly different

end the seedlings were equaUy Tigorous, yield dlfferwneea weald net be

expected unless seasonal oonditlons were suoh as to favor the spread of

infeotiim frow the root lesions to the mature plants and bolls.^

Under more adverse planting conditions, with untreated seeds,

stands might be depleted to suoh an extent that yields would be de-

ereased. Since seedling diasases are widespread in their distribution

and are likely to be inwsent in any lot of oottoaaeed, the use of Cerosen

Or other apinroved seed dieinfeetant nay be considered es good insuresoe

for the protection of eoedling stands.

SUMMARY AHD CONCLUSIOH3
#/

A series of eaiporliaBnta havo besn conducted at Knoxvllle, Tenn.

and JaekaoB, Tenn. during ihe pariod 1935 to 1938 to etudy the field

behavior of eottonaeed of various geialnation percsntagss. Inforaati<m -

1
Hsal, David 0. and Oilbsrt, W.W. Cotton diseases and uwthod of

control* U.S. Dept. of Agr. Fanner's Bui. 1745j p.34, 1938.
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has b««a obtained upon the oonparatlve efficieney of aaeda of Tarleon

gaxmlnatlon peroantages in ptroduoing seedlings under field oondltionsi

and the differential effects of seed treatiaents upon germination and

seedling rigor,

Frerlous obsermtifms at Charleston, S.0« had indicated that the

viable seeds in lots of field deteriorated seeds, having loa average ger

mination percentage, were capable of producing healthy seedlings in the

field and that good stands might be obtained from sueh seed lots by in*

creasing the seeding rate, fhese observations were eonfirmed by experi*

mente at Snoxville in 1959, using field deteriorated seeds collected at

Charleston, S.O. in 1934.

In 1936, germination tests were conducted with torse lots of seeds

collected at Enoxville in the fall of 1935. Thaea lots had aviragi lab^nra-

tory geminatioa peroantages of 96, 82, and 34, reepeotively, the latter

two lota having many iBnatura eMda. In field gaminetion they avaragad

76, SB, and 16 parcentt thus indicating that toe viable eeede in the inma*

ture lota wera laaa affactive in producing ceedlingc under field eonditicnc.

further experimentc in 1936 and 1937 indicated that aef^da from lota

of low gszmlnation may or may not be erfectiye in producing healthy seed-

linga in the field. It was evident that joeaent Xaborato:ry metooda of

seed gozmination often fail to give an accurate measure of toe field ef*

fioieney of seeds, ae seed weakneasea not deteoted in the laboratory

may cause poor germination under adverae field oonditions.

studies of the vigor of the eeedllnc^ produoed 1^ good end poor

gexminatlng seed lots indicated toat in general low gsimlnatlon wan



correlated vith low seedling vigor. Stowever, varietal dltferenoes in

vigor also were evidenced* ibaoag the varieties tested^ those developed

along the horthem portion of the Oetton Belt were among the most vigo«

rous under the eonditions at En(acville.

Several of the ezperisMnte eonduoted during these stitdies included

tests of ihe effect of sulphuric acid-delinting on field gexmination end

seedling vigor. In gMwrel, slightly hi^Ser semination was obtainod from

acid delinted aaede than from noznal funny eeods, in most oaaes the in

crease being leas than 10 peroent. In a few Instuieea sonui injury was

caused by acid dalinting. !Ehe simargMica of the seedlings in the field

nns approximately two daya quioksr from acid dslinted than from funny

seeds. Since only a relatively snail i^sresss in gsminatioa pereentss*

can be ejqpected as a restdt of acid dalinting, benefita from the treatment

usually do not justify the cost.

Under nonoal planting conditions at Knezville, no particular bene

fit haa been obtained from the treatment of cottonseed with Oeresan* Ss-

periments with contaminated seed lots, however, showed that idian such seed

lots were used, seedling stands were ceneiderably iaq^ved by Oereeaa

treatSMiat. Althouj^ 'Uie stand of seedlings was Increased, seedling vigor

was net signifieantly affected by Oezeem ̂ peatsMint.

fheae series of experiments have indioated wide divergsnos betwesa

field behavior and laboratory germination of eottonseed* In genoral, sooda

heviigt high laboratory gemination peroentages have given superior stands

and more vigorous seedlings than ̂ osa with lower gemii»tioa peroentegee*

4
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HovBTtr, viable seed* la lot# of low average germination peroent are

oapable of producing vigorous seedlings and In most oases, adequate

stands can be obtained from suob seed lots bjr increasing the planting rate.

Seeds of superior germ-plaan riionld be utilized for planting par~

peses if a reasrasble percentage of the seeds are viable. Wltti proper

planting eoadltlons and the use of approved seed disiafeetaats adequate

stands of healthy ssodlings usually can bs obtaiasd. l>veJudlos against

tho sals of planting seed of lass than 90 percent should bs dlsooursgsd,

but regulations requiring oertlfleatlon of the gemination pereentage

should be strictly enforced so that the famsr may be advised ss to the

seed value and planting rats, llors Intensive rssssroh la needed to i»»

prove laboratory gemination methods so that the results of Isboratozy

tests may be more elossly oorrelatsd with aotual field behavior.

I
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