- FUNGOUS FLORA, DISINFESTATION, AND GERMINATICH

OF FIELD LEGUME SEED



1Lii'

SR - ‘,_f'lalsngrsm i}m}i@m
FUNGUUS FLGRA Di erBSTATIon AHQ_HJQi;__ 153 Mmummiam
b CERNIRA IOh u: WIELB e
LE(;UHE smn

mﬁ’vm D. ﬂmm D’:-,‘?
| ﬁaehelcr o¢,Scleﬂce o _
5  1: oklahuma Agrlcultural and ﬂechanlcal College
i W thllwater Ohlahoma f

fj1939

'  fSubm1tteﬁ to the Departmsnt ef Bctany and Pldnt Pdtholegyg;  
' Uklahoma Aﬂrleultural ﬁﬂd Hechanlcal Gulle :

| Iﬂ Dartlal fulllllment of requlrements for f




APPROVE

(L:;‘D

28

iii

. LRGN ‘
o AERICULTURAL 6 MECHARICAL COLY
- , : LIBRARY
’ SUN 24 1947

T Steun QJM%«_

Cﬂalrmans Thesis C@mmlttee

Hittimer 2. ﬁmzzi%

lember oi tihe Thnesis Committee

{»_§>k€k- sz\hgq)Lﬁsg‘_;:

Heaq of ©he Department

“fedn o Lhe GraduaLe SGHOOL




iv.

The aatnor wishes to express his 1ﬁeer@ apprﬁcldtlﬂn

tc Br K. htarr Shg&ter for his help ;n Outllﬁln? this
problem, uﬁrastﬁletea use of the pataclsry Iabaratsrys
» gr-enheuses neeessary equlpm@nt and quplles and fcr hls
many helpful bggge&tlensvama aév;a@,__pgeclgl cﬁamks are

extendsd t@.ﬁfo,w,,ﬂ” %ay iar his untir llg help~with'the

mycologiecal problems and identificatisn¢af he organisns

isolated.

The author is indebted to Mildred Henry of the Florida

StaﬁsvSeed Lab6?aﬁGry9 Dr. Greg L« Justiéé @f.thé,?@éeral'
Heed Laboratory, Dr. g; B,,8utile of the‘%isﬁissigpi State
| Seed Labératsryg and H. L. Weir éf the $labama‘state»See§'
Laboratory for the offiecial 1aboratary ae@ﬁ,léts which,wefe

used in this problem.

Marvin D. Whitehead



TABLE OF GONTENTS

intrcdueti@n : e gt 1

Literature REvieWe——mcem—mme—meeecamen o e————— 3

‘Materials and Methods—w—-m—-wmmmmoomaon =11

‘Experimental Data and Discuszion of Resulbg--~16

Summary - o e o i b i o D



FUNGOUS FLORA, DISINFESTATION
e

, 4ND GEl ﬁi%ﬂTIﬁ OF FIELD
LECUME SEED o

In seed there is the potentiality for life, It is this
potentiality that, ‘through the éges,’ménihas dépendéﬁ upoa
for his»existemce. Today, progressive technicians and Tarmers,
who realize the importance of rsasonably cartain'prefitable
Gragvproéucticn-instéad of oaly potential grof;t from tﬂelr
_Grcﬁs are becoming convinced that the guality of the seed
they Dl%ﬁt is worthy of"tbei$ qoqt careful attention, _

Dissase iﬁfeated sesds result in disease infected plants;
Siace; in most cases, a diseased plant can not be cured,-
control must be based upoa the pfeﬁemtioﬁ of the disecase and

2

its spread. Eény plaﬂt diseases are not readily comtrolled

19
!-4

after tﬁey once get well esta li%ﬁed in tne field or green-
house, bubt it is often possible to limit thelr Oucurfence
by meawnres designsd to pr@V@ﬁt iﬁf@@ﬁi@ﬂ from c@gtaminated
seed.v I% has 1onﬂ been kﬂ@eﬁ that fung are dissemloated
with seeds of nlgher plants, either¢@s,spores or resting
structures sttached to or carried on the cutside of the seed,
sclerotia or infected plant parts mizxed with the seed lot
or as myceliumVWithin the seed itself. |

Thé authér became intefestéd in the organisms ﬁontami—
nating'@ommerqiai seed lots whiia obserﬁinghtha effects’éf
fungous flora én'germinatian sagglesvdufiﬁg cfficial seed
:germiﬁation tests for the Fedefal-State”Séeé Co@tral Labor;
atory at Montgomery, Alabémas It is the problem of the seed
techﬁalOgist 1o détérmine‘the @lémting value of:Seed; The

percentage of germination i one of the main factors concernsd



'1.1n aetermlnlﬂ? thut valueg. ‘The techﬁélb&ist\maéf7“ﬂtérmine;~'

'fj;frcm;labmratﬁry hests, as accuratelj a8 908w1316 tﬁe warm1~ [  
‘natlan nereentaye tnat would be ebfalaeﬁ 1i the saeﬁ unaer
‘ftast w@re plantaﬁ lﬁ ﬁhe‘“iﬂl&. :”he CQﬁﬁaﬂiﬁ&tlﬂg srgGQXams; ‘
'Hsumetlmes ﬁdﬁ@ thls aetermlﬂ tlan &1filcult.; Rec@ﬁtly ﬁaay _':‘
-"cf tﬂ@ GIiiGldl taamlng laboratarles are ruﬁnia ‘;a**f atio ';
’ﬂtaﬁts an bath ﬁi31nfast@d aﬂd untreatad aertluns af the se@di ;'

”lots. ?he cammarclal &avelopm@ﬂt ef aust d;slnfastnnts fer

", ,the eantrsl sx crep dlseases and tna mare eft@ﬂ%lve u&e of

such ﬂaterzPls by iarm@rg nmt anly ar 1urds an adﬁeﬁ cmoer—q"

fitunlty far sae& unalvsts ta prescrlbe c@ntrol measures, but

 5}31g@ mﬁkes it passxbie 1n many lPaLﬂﬂG@b, ts’ﬁetef 1me in

fftne labaratary th@ urcbanle %alue uf_ ed ﬁlSlﬂIesﬁutiQﬂ.l]‘”

f;ireat¢nﬁ the seeﬁ ef sume of tna stanle urﬁyﬁ such as cofn

%:; :dHﬁ Cuttbﬂ 13 beegming uﬂlVefSal 1ﬂ practlce. But tha ex~‘

"faerlmental resultb as te iha ef ect of sa@d treatment af some"

of. tﬁa legunas are nut extens;va,




LITERATURE REVIEYW

The idea that plant paras ites are Qﬁsoelated with see&
dates back at least two hundred years. Grtanzg lists Jethro
Tullk of»%risﬁel, Engl@nd; in 1753, as the first f@éarﬁér of
seed transmission of diseass in Tull's Observaticn that seed
‘wheat salvaged from the gea wdtgr was free from bumbt, This
record is also one of the I first milestoﬁas in éee& disinfes~
tétian,*anﬁ it lLed to‘tﬁe use;af’saltnwat@rﬁstseps which eon-
tinued in pepularity until the nineteﬁﬂth'eeﬁturya

A century elapsed before the Tirst proof of seed transe
' misaien,af a parasite, other than smubt, was presenﬁed@ -In
1892, Beach? demonstrated the first bacterial plant pabhogen
proved to be seed berne. Since thnat time, the evidence that

plant parasites are comamonly carried with the seed has been

@

stesdily accumulating,
From a review of the literature, the authcr has assembled

the following lists of organisms that have been found associa-

tea‘with the crops studied. Seymﬁur?s3l'ﬂcst Index'was used
as a basis for the literature reviéw, and the complsted list
Was Jméﬁﬂbjed ffun the Tirst zezorenue of the aryaniﬁms OCOUT = -
ring in the literature. Bacberis llqt@d embody recent changes

in nomenclature as listed by Weiss aﬂd'ﬁoadhs&

CROTALARIA sp. -~ CROTALARIA
Botrytis cinerea Pers,20
_ 2

Cercaspora crotalariae‘webar,

Colletotrichum erotalariae Weber .26



Corticium vagum B. & 6526
' 26

Rize@tonia solani Kuhn,

Diaporthe erotalariae ﬁeber.hl

Macr@phomlna ghaqeoll {Maubl.) Ashby.AZ

Selermtlum bataticola Taub, 42

Sclerotlum rolf511 Sacc,26

WLYCINE mAX MERR. =~ SOYBEAN
Alternaria atrans Gibson;Blj
*Altsrnaria tenuis auct,_sensu'Wiltshiregll

%ASpergillds flavus Link, %

*Aépargillgs fumigatus Eresenius.Bg_

38
i~ A ... 38
nﬂsperglllus niger van. Tiegh,”.

*Asperglllus ochraceus Wllh@lm.38‘

*Aspergillus glaucus Link,

VBotryodlblodla palllda Ell, & Ev.Bl
31

Botrytis cinerea Pers. “
*Cephalotheciun roseun Cda,””
Gerégspo:a gruenta Sace;}l
*Qerc@spo:a”daizu}Miura_??‘ |
*Gercesparina kikuehii Mats and Tame.ls

*Ghaetomium sp.38

Gortlcium vagum B. & ¢, 31 |

RhlZQGtOﬂla solani Kuhn. 31 v )
*Gunnlngnamella echinulata (Thaxt ) Matr,Bg‘ _ v
"‘Glomerella elngulata (btcneman) Snaulding‘&vvq Séhrenk;31
Colletotrlchum glyclnes Hori. 31

G;omerella glyslnes.(ﬂgrla) Lehman & Wolf.Bl

Diaporthe sojai Lehmanaalv



Erysiphe polygoni D. GOt

. Fusarium tracheiphilum (Bru. Sm.) Wr 31

" Fughrium oxysporum f. tracheiphilun (E. F. S.) Snyder and

‘Hapson.l8 | |
vﬂ§tercdéra marioni {Cornug) Goodeydlgv

, *Macresp@rlum snggg

Metaspnaeria carveri Ell. & Ev.31
Hyaorrniza.cf Legumes F. R. Jonés,Bl
*?eniéillium spp+3°
Phymatotriehum omnivafum {Shear) Eug;sl

Ozonium omnivorum Shear.’t

,*Faronusnara manschurlca (Naaumoff) Sydo in llt 31
 %Eer©naspora sojae Lehman & WolfWBl

_?e:oaospora trifaliorum D,}By,31-

Phoma terrestris Hahsen,zB

*Phomopsis. sojae Lehman.’t o
 Phyllosticta glyQigeu&Tamn % Daniels.”
*Pseudomonas glycipea (Coerper) Stapp,zs
Pythium debaryanum | He's\sfe A

*Rhléepua nlgrlcans Ehr., 33

*Seclerotinia libertiana Puckel, )8
Sgleretlnla_salaxatlgrum L ib.) Massee 31
Selerotium bat ati@ql&”?aabo'7 .
'Macfép@amina‘Fﬂésa0li §Maubl@) Ashbyal7
Sﬂlarqtigm!r@;féii Séce¢317,  o
*Septoris glyeines T. Hemmi. ot
.Eielaviavbasigela;(ﬁa & Br.) nghzjl
*T:i@h@defﬁa'viride (Pers;i‘Fr.ES

*Xanthomonas phasecli (B, F. Sm.) Diewsonw28
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*Xanthomonas pnas@@li var., sojense (Hedgea) starr and Burkh.1®

STIZGLD%iﬁH DEERINGIANUM BORT.-VELVETBEAW
Am@rasnorium oeconomicum E11l, & Tr&@y,3l |
ﬁaeter;um aﬁlZQlGBll (Walf‘) MeCul, ¥
Qercongra ﬂusunae de 31
Cercospora stizolobil Svngl.

Rhizoctéﬁia solani Luhn‘31

Corticium vegum B; & C 31

»Hetefodera'mariani {Gernu) Goodey.t?

Het@rodér radicicola (GreLLQ) Mull, 2

*Phomna 1ingam (Tode) Desm,28. |

Phyllosticta RUCURAS Ell. & m“acJNBl
Phymatobrichum anlvoram (&aear) Duggar.lB
*pseudon onaa syringse van Hall.gs
Sclerctium,rolfsii Saec,Bl

28

*‘antﬁcmana@ plauELLi (ﬂo Fe. Sm.) Dowgon

VIGNS SINEHSIS (L.) ENDL, - COWFEA
L :

£

Altarnaria atrans i

C}
\JJ

Ameroqoﬂﬂlum eaaano gum Elle & TracyWBl‘
Afist@ma concentrica TeﬂneBQ’
ASpergillus niger vén‘ Tiegh,31
Blakeslea trisﬁara'Thax.Bl
Botrytis rileyi'Farl.Bl
 Gercospora chanﬁa Sace .ot _
Geréospora»éalichi‘Ells & Bv. 188731
Céfﬂéspora vigﬁae Ell. & Bv.2t

Cercospora vighae Racib. 1898,°1



Cercospors w1gﬂlcuulls Teho a935
 Gnaetos.ptof1a=v1gﬂae Tehon?
o éhoaneghofa cucurbivarum (Berk & Tav.) Thax,*

Gladgs srwum.V¢gnei ﬁarﬁnerjl

Colletotri chum g@ssy li'béthW@Blp

2

Glletazricudm llnue uthianun {Szccs & Magn,.) Briosi.

Glomerella lindemuthiana Sh@artgl

'Rﬁlzoctomla salanl huhﬂaal

Cﬁrtlcluﬁ vupum Be

Diplodia natalensis EVanspz?

- ) A 7 |

&1y51pbe p@lygonl Da C.° o
Fusariam.aduﬂclsparum ¢ela*r & Harter, Lj
Fusarium mﬁrtllg var. pﬂdﬁeeil Burk, 31

Fusarium vasinfeétum Atkgai'

Fusgar i vasinfectum var. tracheiphilum Erw, qu31

Fusarlum ‘tracheiphilum (Brw, Sn.) Wr%31

Gleasporlum fructlmeﬂum B 31
Helminthosporium molle B. and G,B; .
Ha&erﬂﬁeza.marioni {Cornu) Gcedey,l7
17.
Leptosphaerulina vagnae Tehon. & Stoutﬁgé

Maerognoma subconica Ell. & HVQBl

3%

Hetercdora radicicola (Greef.) Mull.

Maerosporium leguminum Cke.
%lerasphaara alni {B. C.). wlnt 31
1crosyhdera euphorblae (P K. ) B. & G, 31
ﬂ@@tfi@lla txaehglyhlla E?W,»@mﬂBL
N@m&bésp@fa,@h&ﬁe@li Win?ardQBl

Hecosmospora vasinfecta Brw. &chI

~

& 3&?63‘1'



Weocosnmogpora vasinfecta var. tracheiphila Brw. Snajl

ﬁzdmi&m'omnivcr&m Shear .+
Phyﬁauotrl chum onnlverum (Shear) Eug.jl

Periconia p}OﬂGSJDr Fres, b

N

Phoma bakeriane Sacc.

Phoma lathyrina Sace, 3l

hyllosticta phagseolina h,,zwc.,"l

- Pleospora americans Ell, &‘Ev.3l

~ Y 2 . ) ; - o N
*pPgeudomonas glyeineum {Coerper) bﬁapp?lf

*pgeudomonas syringae van Hall.%?

Pybhium aphanidermebum (EQson,) Fitzpabrick. t

5
Pythium mgrlotylum Drechsler, o+

LY

anzoctonla dlmurbua ?at2031

Ehlzactonla.mlsr@scleratia ﬁatz.Bl
Macrophomina 3naaeoll (ﬁqubl ) Ashby,ES

Sclerotium bataticolsa Taun 25

Thielavia basicela-{B@ & Br.) zoph,ot

Cagomurus phasecli {(Keb.) érﬁnaBL

' Higredo appendiculata (Fr.) ar
romyces phaseoli (Heb,) Wint,

Uromyces appendiculatus ¥r.ot

Eegreﬂw vignae’(garcl ) F 4remme.317

Ur . 31

f_cdyces vighae Barel.

Xanthomonds vignicola Burkah_

FHeported aedeorne



Ia a review of the literature, no results were found on

s

the effect of seed disinfest

&)

<
&

mtg on the germinati on of erota-
laria, cowpeas, @f velvetbeana., The results‘reparte@ on the
effect of éiéinfastaﬂts cn the emerpsuee of éay eans 13 |
meeger and é@nflicting¢ The North Qarolins égricultar@ BX-
pariment Sﬁatisnvin 1925 and 192@; ze~; teﬁ that the épp;ie

cation of f@ malin wGl&LlOn :corr sive sublimate sclution,

e

naé E~yar dust (hitrcpﬂanolmercury) to two year old mamﬂuth
yellow soybean seed caused no appreciable reduauﬁﬁn in th@

amount of bacterial leafl spot and dcwny mlldew on the re-

r"b

- sulding plaﬁbs@ .?ormﬁlin,gre&tly reduced the “tdﬂﬂ si plants ;
whefeas.corrésivé SuhllthS and Bayer muvt ~heatly increased
the stand as compared with than from untreated seed. It was
c&ncluﬂea_xrem tﬁase results that fo rmaldehyde sﬁould nat be
used as & ﬁlSiﬂLcwt ng ug@nt for saybaan seeds, and that the:
gain in germination due to the use of organic maycury disinm
festaﬂts,mav e @L?fici@ﬁt to make'scybaan saad treatmenﬁ
profitabls @3%1?@1; apart from any bspefit gbtainad‘fram the
sontrol of seed-borne diseases.
in 1929, the Delawareyggri@ultufal Experiment Station
repax%ed‘; agative I&buiu“ in the contrel of follage diseases
that are'seedwbornea Heuberger and iaﬂﬁ&lﬂ r@ported in 1943,
that they réceiveé under Delawara con&itions accel@rat&ﬁ
 f&té of ‘emergence and increased final stand wltn treatments
 er@'Dew #5 (ehloranl‘)g ﬁragan (50& Leuramecﬂyl thlufamf,
' dis%lfiﬁe}§ Spergsﬁ-gtatrachlor@gara benzaquimqg@), and

Cerosan (2% ethyl mercury chloride).



ig

.Jehn$cnlg has deseribed greenncuse'teats ednﬂact@d at
Illiﬁaiﬁ'égrieqlﬁural»Experiment Station in 1940 with Semasan
Jr;ﬂ {1% sthyl mercury phosphiate), Cuprocide (eupfsas Qxide);
’Barbak ¢ (8% mereury phenyl eyaﬂamiés&)siamd‘sgergaﬁ ftet=
rachlarepara'henchuinona)a as disinfestants, Gu@f@ciﬁe
failed.to increase @me*“enceg but the cthsr disinfestaﬁts
caused a éignificant aversge increase iﬁ sta ;d of twelve per
cent . »
'Davy7 reported in 19£2 from the (Oklahoma ﬁgriaultural
d&parlmeﬁt,atation that saeéitreﬁtmeﬁt of Virgiaia ssybeéns
'with'Spergma'and Hew Imﬁrﬂvaﬁ Ceresan (”% etayl mereury phos-
phat%)'wéﬁ effective in @Qevenﬁlﬂg seed rets and pr@w@merab
gen@@ dampimgucff when the seed was sown ia soil maturally

infested with Rnizoctania solanie

Terveth in 194k, found that appllcctwan& of max1mum
adhesive dosage of Arssan Lo soybean seed gust prler t@ glant_
-ing ingreaﬁéd'the total stand and resulted in a markg@ de-
crease in the gercenﬁag&laf stunted plants.

Hildebrand and Kochl® working in Ontario in 1946, repor-
ted‘that with‘pgcz @uﬁiity-ésedfand the cracked~-coat fraction
of an othsrwise high quality seed, Spefgom accelerated and
__iaeréasa@ emargencs of se@dlingsban&”indreasgd yield» xWhile
‘bbbe benefi él~affect af"Spergoﬁ,ﬁag aamsistant a0 fér'ag
seed of low quality or damaged seed were e&ncerméé;.suéh was

not the cese with regard to seed of high quality.
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BATERTALS Af' METHODS

The work hérein reparte& was carried out with sesds of
eratalariés‘scybeéﬁsgrvelvetbeaﬂsﬁ and'eowpe@s;' Ten samples
af @a¢h§'éxcept,c@wp@a lobe 1, 2, and 3§’wer@ éffiéiai ig-
s?aatef sam@135 cbtained framithé state and Federal seed testn
ing labéfatarias? These lois reﬁrenent seaé taken by control
officials from seed @fferad fsr sale in tn@ respective states.
Céﬁpea lots lé 2? and 3 were obbtained from the Cklahoma Agri-
aultural‘Exp@riment-Stationf‘ Pertinent data relating to these
seed lots are shown in Tablewlb'

Iwﬂlatlﬁﬂ &fp&““m@nt% were @uﬁiueﬁed in an effort t@
determine the fungous [lora of tne seed lots of ﬁoybeaﬁs, vel=
vatmeaﬂs, and cowpeag. Sinee the alr 1s cons Tantlw ladéﬂ With
_fungusrapéres,'aa‘effﬁrb‘ﬁas-m&de to ¢lean the air surrcunding
the working table af‘flcatiﬁg?ssaras hv heavily sprayling the
air with wqtar fron a small hand spray each time b@& 5 TE iso%
laulaﬂ; were m&&eq As an added grecqutiéﬂ, the work Labl@ was
covered with a daap éloﬁh While.aultares weré‘being maﬂea-

Forty-elig ht seeds to be caltuﬁed-waré selﬂctad frsm a
pertfcn»cf th@ test S&ﬁpl@Sa Bffort wae made ﬁe obtain all
tyges ef OO%%Lﬁle fungal damags appeariﬂg'iﬁ the sample from
small or siri elea sesds to normal slze seeds with visible
- seed coat or gefm dhﬂﬁgae
Ten samples wers tested for each erop. Lreateé, Th@

&

 seeds wef@ placéd, by means of Llamed lereepsgzid,neﬁri dishe

&

"

es of 2% water agar at the rate of six seeds per plate. Night
plates were made of each sample. Four plates were of noa-

treated seeds and four plates were of surface sterilized seeds,



Table 1. Variety, visible condition,

~12-

and origin of seed lots tested

|

H

Origin
~ o ot
BEEIEINIR:
|88/ 3|84
= |= 5| = -g 3
Seed Lots Variety Visual Observation - :zl'
Cowpea
1 Blackeye Good condition x
2 Dixie Queen 15% Weevil Damage x
3 Purple Hull Slightly immature,
10% weevil damage X
30901 Mixed (Brabham=
Iron) Weather + 5% weevil
damage x
31153 Cream Good condition, few
cracked seed x
31218 Blackeye 10% badly dis-
colored X
31339 Blackeye Slight weather
damage x
131390 Blackeye 3% Badly weather
damaged X
31543 Blackeyae Slight weather
damage x
31589 Blackeye 2% weevil and wea-
ther damage x
Soybean
4 Mammoth Yellow 75% Purple discol-
ored x
12403 Otootan Slight weather
x
31319 Otootan Cracked seed coats,
old seed x
31378 Otootan Slight weather
damage X
31602 Otootan Neather damaged x
31609 Otootan Good condition x
31610 Otootan 20% seed coats
eracked x
31630 Laredo Slightly immature,
5% cracked x
75189 Unknown (Large
Yellow) 20% of seed, seed
coats wrinkled and
blistered X
75202 Unknown (Large
Yellow) Cracked seed coats x
Velvetbean N '
1,838 Early Speckled Good condition X
L839 Early Speckled Weather damaged X
Thi2 Early Speckled Good conditiop,
small sesa x
7549 90 Day Slightly inmsture,
weather damaged x
1337 | Early Speckled Weather damage b4
13422 Early Speckled Good condition x
31396 Early Speckled Good condition x
31397 Early Speckled Slightly immature,
weathered X
31552 Early Speckled Slight immature x
39680 Early Speckled Good condition x
Crotalaria
4722 Crotalaria ,
striaba-—- Good conditiar 1x
171 C. spectabilis Slightly weath-
ered b 4
7266 C. spectabilis Very immature
geed x
74,68 C. spectabilis Immature, badly
weathered x
TLTL C. spectabilis Immature, badly
woathered x
7573 C. spectabilis Good condition x
7852 C. striata Good condition x
12750 C. spectabilis. Slightly weath-
ered x
12990 C. striata Badly weathered X
12991 C. spectabilis Badly weathered x
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The seeds were surface sterilized by gentlyv&gitating,tw@ﬂtym
f@uf‘seedﬁg held in & plece of folded cheese el&tn; f@f téﬂ
geconds in a 6@% etnyl aleoh@l»éﬁlutioﬁ to pre-web éﬂe'SQeé
suriaces Lnan ior bwo ﬂiﬂﬂt@ﬁ in 50% c@umercial Clorox (2. 625
sodium hygeeﬁlcrlt@)@-
The eultures were observed Gm-tné third, fourth, £ifth,

se#snth 'ninth and fourteenth day after plating, 'errd Qrm

ganism whlem aapeara& to be new was 1solatcﬁ and grown in pur@
gulture, ln,all.caseﬂ where the faﬂgus»maﬁevraﬁlﬂ grcwth, the i‘
&uluures were mads Irom myceliuvm growing out from Lhe seed by -
gutting off a;smsll part of the mycel;um at the tlﬁ of its
growth with a ‘sealpel, When it was‘nat nes 151& to Obbalﬁ @iﬁs
of myeelium Lrom thefégar surface, fragmsgts,of nycelium or
‘bits of snere‘maﬁées were taken from ﬁﬁefﬁgﬁvus on the seed,

0tq4~r’.,d ‘}”OQ@ agargxce‘@t .

Ford

The eultures war@ made on tuued g

those of the @enefa Panialllium, Asnerg;llms and Fusariuva

wmlch‘wera platad_lu ﬁetrin1@has upan-czapsk’“ agar, Bome=
times th@ée ﬁhéeé genera were not et flrst recognized and W@r
eultured in @95 t@—ﬁexﬁrage agar tubes uatll id&ﬁtlljiﬁr
charachers appeafad, and then they were traﬁsferred to the

sk s agaf'blatase' The cultures ware stuxed in a sterlle

ﬁerm;natlen chamber held at room temperature until the arbanmfif*
Cisms began ta ffu~t and 1ueqt¢fncatloﬁ cau$ﬂ be made. -
w@rmlnatlan testg were made on disi i; mﬁﬁﬁ and nbntreateé? 
;tlonm of %LV aeed lots by the fap~uoﬂ;éﬁ§fsai; test.matﬁ@ﬁﬁ“ iﬁf 
to determine th@ Sfi@Gt of Arasan, a'séea'diéigfeata;bs on péf%f
cent of ﬂ@rmlaatlane; Tﬁe gras&a»was applié& to the seed 1@%3_

by adding an. exues - then tgorcughlj ‘gitatiﬂg the treated lob



 '7],1P a meshaw1re sieve to allew the DXLESS_H

ﬁasan to be 31%ved e

T:Gﬁt$ & m@dlzied rac—doll metﬁoa eSS usedv  @ seeas wefe L

VTPlacad between ﬂeuble thleﬁnesses of m01st paper tawallng

}'undeilalu w1th a hedvy sneet of parcnmeﬂ p&@er.  ”he parch- fﬁ

'fment p@per was rollad Wlth the tamellng'ana s&e&u ta §revent

‘54f;excﬁa31ve loss 0; @ ine nundrga qeeds ere used

bueause 01 thelr larﬁe;

[:(azcept vclvetbeu

“seaas were used) 1n eacn test aﬁﬁ four raallgatlens of alsa* 
’[_1nfested and faur repllcatiuns of ﬂontraafeﬁ seeds were made.

o Tne S@Gﬁ were exposed te tmmperdtuhﬂ o; 2@ C far 16

j'hours @nﬁ 39 C? for 8 hour% eacL ﬁay., In the elmﬁt day
_;germlnatlon perloa for boybawnq and GOW?EQS anﬂ tae faurteen o

day- gefminatlcn perlod fof crotdlarla and velvatbeans uha

';wSprauts aﬂ& d@s& seeds war@ f&ﬂﬁVod t Euen eleﬁe 1ntervals

 ;& crder t@ reduca the amr@aa 01 fuﬂgyl nyee n:ffom ;;HV;

v

: Tﬁe 5011 te tsrve?a mﬂﬂb in xl Eﬁiaj 1Le saﬂtv l@am'

;fsclii, Oﬁe hun. 6ds were use& in eai

ﬁgvalvatbean tast¢ "@~r591iaatiens :zaf'*dﬁi

;,rapllcation af un r;ateé seed x@rb mat

[teéﬁl 50 seads were used 1n aach test

of a1s1nfestea’und iour r@p}lCatlDHS @1

 Due to’ tnm mtensa-’h

’1nsi&u a éraaﬂh

June tamnermtar@: tl@ﬂ&, tne tast fl

'unéer:a lattic@ ,rb_r Detweea two ﬁlﬁ?%

{jwhere the Bempeva' re'cunﬂltlans were t

”_foptlmuﬁ ané wher 'hejtast w@uld_bebsﬁfe_aa 53 th93Wiﬁﬁ‘f 
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Germination counts were made of the cowpeas und soybeans

on the fourtesnth day and of the velvetbeésns and erotalaria,

lanted,

on thetwenty-first day after the seeds wers
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GXPERIVENTAL DATA &I\I‘ DISGD TON OF

@

The organism isclated in these tests are listed in
Table 2. @f,th@-fifﬁymtwa igolates rapérte@s only eighteen
have E@gﬂ,previ@usly r9$0rtea ag ogeurring on saybé&nﬁﬂ covi~-
peag, or velvetheans, Tnere are no 6Xy3flm9ﬂtﬁl data avalls
able as to the pathogenisity of mgst,of the organism isolated
in this test, but cnly a very sm&ll aumber of tnem_caﬂ be
 regarded as having no pathogenie ef f@ct on plants in either
the sae&lithor latér stagesg- Seedling damping-off @ay'bej
tﬁ@ Gumblned effect of many orgenisms working tsgeﬁher arvin
sequence; so Gar@ful‘studﬁ must be made before aﬁy organi sm

eottamlﬁatlng seed can be GllﬂlﬂMqu &8s having ho pathogenic

Q

significancs. ﬁembars of thﬁ'genus Aspergillus are seldom

Q

 listed ss paﬁhogemic but ?erv&t38 definitely found that micro-
organisme, especially Tungi belonging to the genus'§5gergillusﬂ
are important im the loss of viability of soybeans in étarage
and probably are responsible for much of the heating of say»‘
beans up to température&'@f OO ~ 459 ¢,  By soaking seeds in
filtered caltur@ medla on which species of Pungl isolated

from soybean seed had be@n grown, he demomstrated the sharp

speeilficity of tur e Qp@cies of Asp Fgrlius‘(@ Tflavus, 4.

nigeraand A ﬁehra@eu } in causing abnorual seedllng devel=

- opment ahﬂ that gspergillug flavus reduce&.the v1gor of the

seedlings more than any of the specles tested. The aubhor

isolated Aspergillus flavus from twenty-four of the thirty

‘seed lots tested, only Rhizopus nigricans surpassed it .in

freguency of ocegurrence.



Table 2.. Organisms isolated from ten lots each of soybeans, velVetbelénB, O,d cowpeas

i

o————

pspasto

i

Isolated Organisms

12403

—

[
[<a}
N

Soybean Seed Lots

31378
31602

3

=i
N\

31610
31630
75189
75202

1338

5839

Thh2

T5L9

Velvetbean Seed Lots

13378
13422
31396

552

39680

Actinomyces sp.
dlternaria sp.
*Alternaria tenuis auct, sensu
Wiltshire,
Ascochyta sp.
Aspergillus sp.
Candidus Group
Glaucus Group
Aspergillus spp.
Flavus Oryzae Group
Terreus Group
Aspergillus carneus (Van Tiegh.)
Bloch.
Aspergillus clavatus Desm.
Aspergillus elegans Casp.
¥Aspergillus flavus Link.
Aspergillus flavipes (Bain.& Sart.)
Thom & Church.,
¥ispergillus fumigzatus Fresenius.
¥Aspergillus niger (Ven Tiegh.)
Aspergillus niveus Bloch.
Aspergillus ochraceus Wilhelm.
Aspergillus sydowi (Bain, & Sart.)
Thom & Church,
Aspergillus tamarii Kita.
Aspergillus wentii Wehmer,
Brachysporium sp.
#Cephalothecium roseum Cda.
Chaetomium bostrychodes Zoph.
#Chaetomium sp.
Cladosporium sp.
#Colletotrichum glycines Eori.
#Colletotrichum sp.
Qurvularlg

Shear.

Fusarium moniliforme Sheldon.
Fusarium semitectum Berk. & Rav.
Fusarium spp.

Discolor Section

Elegans Section

Gibbosum Section

Hormodendrum sp.

llucor sp.

Penicillium spp.
Asymmetrica-Velutina Section
Biverticillata-Symmetrica Sect.
Lanata Divaricata Section
Monoverticillata-~-Ramigena Sect,
Honoverticillata-Stricta Sect,

*Fhoma sr.

¥Bhizoctonis solzni Kuhn,
*Rhizopus nigricans Ehr.
*Sclerotium bataticola Taub.

*Sclerotium Rolfsii Sacc.,

Scopulariopsis brevicaule Sacc.

Scopulariopsis sp.

Stemphvlium botryosum ¥Wallr..

¥Thielaria $p.

Trichoderme lignorum (Tode) Harz.

Trichoderma spe.

Sterile lycelium

Ll ]

MoK

X

]

oM

L]

® M

L

H M

KMo

el

Moy

»

o

2=
Previously Reported Organisms

ol
(al

«.L

g

(¥
L

-"ﬁx..‘.-..‘

Cowpea Seed Lots

— (32 [oN (@} o) o>
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'ugélg'f

abla 2 ll&tﬁ the orﬂanlsmu occurrlng on each seed lot .
 stud1ed. RG record was Hent ao tg tne percentave of seed .
7 W1th1n the seed sampies tnat uare cﬁﬁtamﬁn t@d oy élffareﬁt
fflsol@t@s. Alth h Lhe platee ef SJ¢face Sb@?ll@ seeﬁ were
 :1n all cuses ;elaulvelj free ax eontamlndtlon 1n the flnal
  analvs1s very fewlvanera 1salated fram thﬁ untreaﬁaa plateg
'-f%@re not fcané to 0@ among the llst of tne unas 1sclate& fram;v
'i tue sufface starlle seei., Th&m 1nﬁlaatas uhat ef nn ;éwan—
8018 Qreﬁent most of the contam;aa i 1i1 in the form of
if%peras ar reﬁtlﬂg ﬁtrucbures attacneﬁ t?iiﬁefsegd;eogt;:buﬁ

4 13 nearly all ca@@s th@ orggnlsm nas the abiiity,ﬁa infeot

';=_tha seeﬁ,""“'

It was sbs@rved uhat the hllumn of all untreatea see&
f;o; cawPaa lstg l 2, and 3 were eovereu wmth Vﬁrlﬁus Sp@bles-..

"of erglilus and P@nlbllllum. AspergllLus ilavus Rhlzeﬂus ‘

"f}nigrlcanb anﬂ Alternarla tenums were the masm prevmlent igo~"

_,,f‘lauas of the GQW?@d Sa¢ple5.f ﬁseorhvta Sp., Mucor sog,’  3§ s

vPanlelllium.spp. of the Monavertlcillata sectlonﬁ were pr€
sent on dt least thlrty p@rcent af tha Seed sumﬂlaé._ ;wenty~7
,one other 1selates were llsted as app@arlnﬂ un ten tO tweﬂty
“'eercent of uhe sea& lots treated | - N

Df the twenty-slx OEbmnlsmS regort d 1selutad ram

dgvelvetbean Seea, Trlcnoderma 11guorum was LQHﬁd ﬁOSt frequent-,*"

r-ly, w1th nhizoyus nlvricans secand aﬁd A 1CTQllluS fldvus-

 fthird éltarna ,yqenuls Asgergllius nlﬂer Cnaetomlum Spp.,

*fﬁcglletotrlchum spp., Fusarlum semltectum, rusarlum Sﬂp. af

'iythe Eleg Faicy *eotiom Mucor Spp., Penlcllllum snp. of ths

'Eivertieillata sectlon:an Stafll@ iuﬁgl were llsted as Gﬁn':::"

icurlng in from thirty ta Lerty pareent uf the seeé 10ts.~' 
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Fmrtym@neforganisms were isclated from soybeans. 4
larger number of org ganisms were isolated from a high per-

eantagelmf‘nn@ gaed samples peSted than were ;saldteﬂ rom

- eowpeas and vélvetbans@‘-ﬁhizopus mi?ricans wag the most fre-

gquent isolate. .ﬁltsrnéria tenuis, Aspereillus flavus, AS=

pergillus nig er Cbaetomlun SDP .y Fubarlum m0n¢lilerm@2

F&s&xium-sémltaeﬁuﬁ, Fusarlum Spp. of the ElegaQS'Seeciaga
 %&¢@§,$§9;} and sterile fungl were reported isolated from
forty to sixby percent of the seed lots.

i” In a comparison of mable I with T Dle 3 and @;'it can _
be abserved thét;there is a hi dgh carrel&ticn‘batween the S
visible canﬁitimm'of the'seed-latﬂ and the percesntage efzgermw
ination obtalineds aples ulswligl_g visible‘damégé in most
"aasas pr@vea_to be Qf law germinationbcuality@ This indiaatég
that speecial conslderation shculd be given weather dumeged
seed in meking recommendstions fbr ugpllcatlen of seed dis~
1n1ustauos to seed bel ore planbing.
T%e results of seed dlSlﬂfedenb tests axprssseu in

percentages of germination ar@,shown in Tables 3,:,, and 5,

» _Thevgerminatian valu@; pr total percentage of liﬁe‘se@é; of
.eachlsampia was considered as the p&réent viable seed (pereemé
tage germination plus hard seed). It is “%uWﬂ in Table 5 |

,thaﬁ in all ¢ases an increase in mean gerﬂinatlun b&fﬂﬁgt W@%

chbtained from the arssan treatmeﬂt over tﬂe~aﬁeck Eastp But

a stud; @f iamles g a&d & shows that tiere waf@ no S;@ﬂiflcdnt,'

advaatages ubtriﬁed from érasan dlSlﬁlestutiQﬂ of Grctalaria,‘
soybeaﬂs, anﬂ Gemg s Dut & hl¢hly *1gn111cant adv&ntage wa s

obtained from the treubmeut 01 velvetbe ne .
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Table 3. Effects of seed disinfestents on
g@rmnnat mn.perccnh in medified rﬂgmdcll tests

Seed Lots e hvasan — SR < =1
' Replications % Germ. ' Replications
A2 3 A kve. 12 3 b Ave, .
Coupes : : T ’
L ' 76 83 83 - 81 R T3 = T2
2 VI TR TR [ gt 7% 77 — 78
3 : 91 86 90 8% 89 79 %9 86 79 83
30901 - 8, 8 90 90 87 86 85 85 8L &5
31153 80 92 %0 89 @88 85 8% 86 8 84
31218 85 83 7% == 81 76 79 79 -~ 78
31339 9% 9% 93 — 94 87 92 90 - 90
31390 86 9L = - 88,5 _ 86 86 = = 86
C3I5L3 0 89 89 9k = 9L 88 0 87 87 == 87
- 31589 88 90 o= = B9 | 85 B6  sm - 855
o Soybean 2] - ) ‘ . ‘ : . ‘ C
g 7L 74 &7 0 T0.5 58 62 69 66 Oh
12403 8L 8L 85 &4 B83.5 8 85 -82 8 83
31319 50 49 51 50 50 56 53 K6 52 52
S 31378, g, o8 87 8L &b g, 8 77 77T &0
31402 791 79 B0 82 8L 83 77 78 80
31609 90 89 80 85 86 v 85 91 91 84 88
31610 62 6L 33 62 61 67 60 70 64 65
31630 76 8 80 86  8l.5 85 85 86 87 86
75189 68 70 6L = b5 62 6L 55 -= 40
15202 55 59 61 = 58 S50 47 bk - KT
Velvetbean ' '
4838 LB K8 L6 b6 9k L6 50 . k7 46 9
4839 43 k2 A2 43 87,5 32 L0 L2 39 76, 5
ThL2 - 36 37 k2 WO T7.5. ‘ 37 35 36 39 73
T5L9 17 20 22 2h  hL.S¥F ‘ 12 12 16 13 9602
13378 20 25 23 27 LZ.S 20 20 20 20 407
13422 b6 KL Bl RS B6.5FF , 42 38 3% L1 @ 80.0
31397 hh A7 LB A6 92.5% k2 b6 hh 38 85
31396 - S - B 1 B - B ¥ L5 43 k2 kL BT
31552 LS KB 49 48 96.5 L5 K7 LT LB 9345
39680 k9 k6 b8 50 96,5 b8 BT AT 47 9k5
Crotalaris B : o -
L77L 52 63 70 71 65,5 56 52 50 50 52
K722 72 78 75 76 75 .75 7280 71 Th
7266 79 67 T2 6k TL 72 Gk 68 73 69.5
b 69 79 Th T4 65 54 7L 69 65
7571 59 68 76 72 67 - 7L 57 72 6L 65
7573 96 86 90 838 90 906 85 90 &6 &8
7852 &9 65 69 76 70 6h 75 &7 T3 69
12750 97 96 95 98 96 : 96 92 9L 95 92
12990 68 Th 70 63 &9 72 68 73 8  Th
12991 50 57 52 59 5k ‘ L5 52 k2 54 5L

¥ Bt atistically Szgn¢f¢cant at 1% level. FRStatistically signilicant at 5% level



" Table 4. Effects of seed disinfectants
on germination percent in soll tests

Seed lobs ks o cheek

, , Repllca,tmns o , 'Replic&ti@niau‘ T
Comeas 1 2 gve. RN

1 /2 S A £ /) 80 78 79

2 87 7% 825 78 77 77.5
3 76 73 TS 8 75
30901 - 86 - 86 86 a3 & "
31153 75 66 7045 73 & 0

31218 79 77 78 2 8l 71,5
31339 85 gy 86 &1 2 9
31390 | 86/ 91 88.5 86 86 8
3543 72 88 80 86 76 &1

31589’ - 81 - 85 83 9 79 86,5

Soybea.n ' , S
k- 52 &2 575 B oh 50.5
124,03 72 72 72 73 75 Th
S 31319 36 36 36 4O 36 38
31378 70 72 ST 72 72 72
. 31602 79 76 77.5 - 68 7 72,5
31609 g2 L8 82 85 - 80 . 82,5
31610 59 46 52,5 56 Sk 25
31630 80 83 8l.5 7% 86 7945
75189 63 61 63 60 56 58
75202 B 14 5h - 53.5 23 51 - 52

- Velvetbean ’ _ T

L838 aa 89 86 85 ' '85 5
L839 82 &8 86 82 82 g2

- Thh2 T 77 77 78 70 Th
7549, 50 39 39.5 32 35 - 3345
13378 38 Sk 36 - 30. 3k 32
13422 : 86 al 85 76 80 78
31396 76 72 Tk 66 66 66 -
31397 : - 84 9 - 87 85 73 79 o
31552 90 88 89 86 87 86,5
39480 - 98 90 9% 92 9 91



Table 5. The effect of Arasan disinfestant on germination
percent as shown from the mean germination gercent ef the ten
lots tesfed of each crop. :

Seed Type Rag-Doll Test- Soil Test
Arasan Check % Diff-| Aragan Check % Diff-
‘ ' ersnce arence
Soybean ' 7@«35 '70@5 1.85 | 64485  63.40  1.45
Cowpea 8645 82;85 3.60 [79.55 7245 7410
Velvetbean 8Ll.2  75.05 6.15 [75.65  70.75 L4990
Crotalapria 73.15 69,95' 320 Test Discarded

These r@sults suggest that seed diginfestation Gf
velvetbeans is a ﬁ681rabl@ practics, Treatment of eretalarlay'
soyaaaﬁ, &ﬂd cowpea seed raaultea in inereases in healthy -
bermlnation, and while these inereases were not great enough
to be statistically signifieant, theyvsaggestfthgt:a'mare
extensive study might reveal a slgnifisant benefit from
.ﬁisiﬂfestatian.\ In making recommen@atisns as to the value
of seed disinfestation to a seed technelogist, theladéeé |
work 1nv01veﬁ in making his sermlnatlen report mugt be conm
szderei, The work r@qulreé is more than doubled fgr-thﬁ
samples 50 treated beeéuS@_both treated and unitreated lots
must be tested for him to be able to give a farmer or Sesd
merehant a true value repart;» In laboratery germinatioﬂ
tests, seed must be pléegﬁ im'suéh cless ﬁroximity_that
myceliun growing out from an infected seedling or froﬁ dead
geed may sSpread over néninf@cted gseedlings and viable seed
making a true germination caunt~difficalt,' In this study
tﬁe author @hservéﬂfa larggz amount afwfumgal growth on
the unﬁraaﬁeﬂ check tests and consequent greater ease in
making germinatiaa counts on the Arasan-treated te&tsa This

difference wgs more pronounced in the lots of visibly
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damaged seeé with subsequant low vermlnatlon pereent. From
these tests it can be coneluded that the seeﬁ t“&ﬂﬂ@l@”lst
’Woula find, aside from the increased galue of his reports,
'that seed dlulmfestatleﬂ would be econamleal on badly
weatﬁsr damaged ﬂeed or on lots 19 Nﬁlch a v1sual ezam1natlon
revealed @rebabl@:low germlngtlon, Wﬂlle the treatmeﬂt mlght
be avwaste of time on seed appearing to be of nigh germina-
tion quality, One must consider that a camparati?@ tast
with & élSlﬂfestant Would det@rmlne the px *obable valum of
~treatment of tha seed lot. If a farmer or seed merchant
recaiQ@s a report whiech shcws thét the garminati@nfaf’his
seed can be increased five tb tweﬁty @ércent bJ se@d ﬁfe&tn
ment, he will be more likely to trean his seed thaﬂ if ealy

the nresenea of the disease is reperted.



-
SUMMARY

Ten official étate inspeetion Seed lots of each éf
erbtalaria?‘séybeansg cowpeas and val#étbeans:wefa uged for
isolation of édntaminatiﬂg organisms and germination tasts,
by rag=doll and soil methods, with and without saed’treaﬁ-;
m@nt,» From ths isalatioas fifty-ﬁwo iSalatesjwefe thainéd:
f@rtyegn@ fron soybeans, twenty—six from velvetbaéns; and
- twenty-seven from c&vpsés; Only eightesn ef the organisms
1selated had prev1eusly been reported as . oecurring @ﬁ SOY=
beans v&lvetbeans or cawpeas' the remaining tnlrtyufour'
1salat10ﬂs.re§resemt new records of fungi assceiated with
these erops. _ |

| Modified rag-doll and soil germination tests were run
on arasan d¢51nfestad and check test gartmcns of the seed
lots to determine the e¢feet_of Arasan or germination. A
fiﬁal(aﬂalysis»revéalea that in all éasesraﬁ increase of
mean germingtign percent was obtained frem'tha‘treatment
with Ara%aﬁg but only with valvetbeams waS'the inersase
| high enough to be statistiéally significaht, There was a
close e@rralatlen batween the visible canaltlon of the seed
lote and th@ nerc@ntape of Lermlratlon obtz 13@&. Cﬂ.thﬁ
bb&SlS of tgesa teﬁtgv,lt is caneludsd.that see& disin-
fastatiea‘efmv31Vetbeans is desirable and that; because of
the gaﬁﬁin&tiagvincr@asas‘fram tréatmant:of Qretalaria;
sgybeaxxs; a@& cmﬁfpeas_; a more extensive ét@dy might reveal"
a-signifiéant bepefit from disinfestation. The rég«dﬁll

germination tests show that seed treatment would be an



advantage to seed technologists where weather damaged or
poor quality seed are éoncerned; but not with seed rated

~ on visual inspection, to be of high quality.
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