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. _mTROBTIQTI:ON‘ o

In the sprlng of 1948 a dlsease malnly affectlng eanta=,37

:loupesg but also damaglng erops ef Honey Dew melons9 ec=:*'

eurred in southern AIlZOH&Q; Early in. the season the dlsease.i;

' en cantaloupes threatened To assume nearly eplphytotle pro= o

VpOftlonS in the Salt Rlver Valleyo- Tt was also reported on .

a few eantaloupe»vlnes in an 1solated-blanting in Pima'eoune o

' a-ity Thls dlsease is thought te be caused by a seedmborne

"bacterlumg p0531b1y Erw1n1a ar01deaea Secondary factors

eontrlbutlng to the serlousness of the dlsease are belleved

‘to be damps cool Weather at the beglnnlng of | the seasonsfthe =

} abundant presence of 1nsect veetorss followed by exeeptlon=i75!5‘

.;ally dry Weather~later on that bothAhastened Water‘loss from‘f“

i_the 1nfeeted follage and that was also not entlrely unfavor=f

';xﬁable to the development of the bacterium already w1th1n tlSaQEIS"

" sues of the _plantso |
Prev1ously onlj tW@ dlseases of bacterlal orlmln have
,been verlLled for‘the eantaloupeb These are'eaused by'

1'lErW1n1a traehe;phlla and Erw1n1a er01deae 1n.whlch is in- G

‘eluded Ba01llus melonls (1) : This the31s descrlbes Work

‘f fdone 1n the attempt to elass1fy the last=named para51teo .f]'



LITERATURE

'éihé.fir8t ﬁ0fk:6f ény:eXtent on Eiﬁinia'aféidéaé was 'i
done by .0, Townsem (1;3?‘}9' and »publishea*in 190k, In his
<paper he mentloned the work of Halsteée lﬂ 1893 Who preu‘
sented a brlef deserlptlon of" & soft ot - of the. ealla eorm° ’
Townsend's paper desgribe& the cause and general appearanee

. of the dlsease the effe@t of the organlsm on ealla9 and the'
' mQrpholog1eal and phy51ologlcal eharacters of the organlsme

He also compared the eallamrot organlsm with s1mllar organ=,

T isms dlscussed the 0rlgin and spread of" the digease; and °

- suggested @onurolso He proposea that the calla=rot organlsm,

| should “be- named B&clllus aroideaeo

In 1910 N:J. Giddings (6} wrote a d@talled paper on.
BA Baetsrlal Soft Rot of Muskmelon Gaused by Baelllus

: mel©nls nd‘spew Hig paper'lneluded'the pathog@n831s~and

‘m@rphelogicalsﬁeulturél phy&cal9 and bl@chemleal ehara@= k~<,

ters of the baelllusg and suggested eontrol measureso
Glddlngs“ baeterlum appears to be 31m11ar to that of

Townsend on the ealla GOTI, Erw1n F Smith (ll} in his

- book WBae%erlal Diseases of Plantsg” stated that- he belleved Sy

vBaclllus ar01deae and Baciilus melonls are- 1dentleal Howa

-eve32 the varlﬁus workers on these tWQ baeterla do not seem

. o agree on their identlty9 as will be indicated further 1n



*this discussion,

B Ao~w1ngardv(16;“in 192@ reported Bacillus aroidea99

Townsend o be the cause of a bacterial soft rot of tomato |
jcau51ng severe losses 1n Vlrglnlao | . |
B Ao Bo Masgey {8} ln 1924 dld further work. w1th Wingard“

f(16} organlsm that caused a tomato soft rot. Massey com=

‘ﬁpared Baclllus ar01deae with Baelllus ea”otovorus aneso_,

.*'He used both pathogenealty-and laboratory-eultures.to dis=

) tingulsh between the %W@ organismso
; Philip Brlerley (2)9 1928, publlshed a paper deallng
“w1th the pathogeneelty of four sneeles of baeteria on- potato

_ Tubers. Baelllus aroideae was one of the three baeterla

Vfthat wexre used 1n comparison with Be m@senterleus as a -
measure of its pathogenecltyo'

G ﬁlliot (4} 1930, 1isted ErWlnia aro;deae and

_"Elenla melonls separately@i A morphologleal and cultural
-deserlptlon -of the baeterlavas well as the- symptoms of an |
lnfeeted plant and eontrol m.easures9 ‘together With a-1list
~of hosts for eaeh of the bacterla were inelud@ﬁo
. Roger Patrlek and G.H. Wérkman (9}$ 1932&33$ publlshed e
“_on WBacterla Fermentlng Xylanow They showed that Baeillus |
,melonls fermented xylano Howevers the descriptlon of thelr :
bacterlum lsolated from a watermelon 1ndlcates the p0531e
.blllty of 1ts belng 8 sepaxate strain of Bo melonlse

In a bulletln con@@rnlng market dlseases of cantaloupes 

jand simllar m@lonsg James S. Wlant (15 19379 reported a



bacteriéi‘séfi r6% pfééent”¢n'themé1oﬁs in'oné of’the_l
‘southeastern Stabes éﬂd %he?disease as‘abundanﬁ!onichileén’
_Honey Eew m.elonse It was belleved thaﬁ thls saft rot was .
tpossibly due to Bo ar01deae or B, melonlso ; _ ‘ :

R.P, Elrod (5}9 19419 in hls paper deallng Wlth the
‘»soft=rot group and some ef thelr blochemleal and serologleal '
ae‘tlons9 eon51dered that E. ar01deae is synonymous Wlth E

;-carotovoras whereas w J Dowson (3}9 Whose Work was men=

_tloned in Elrod“s paper, con81dered them as dlstlnct speeles;
E, Lo Waléee (lh}g l9hhah59 plaeed both B. ar01&eae and

5B¢ mel@nls in the genus ?ectoba¢ter1um9 on the ba81s of

5thelr peetelytlc act1v1tyo Also from results 1n eultural }
~ tests, he concluded that arbidéae and melonis are valld
| speciese 

- In the s1xth edi’@i@n9 1958 of Bergey s, Manual of

‘Determlnatlve Bacterlologv (1}, E. ar01deae and E.

@arotevora are llste& as separate specle3° however Elrodﬁ

{5} reference to thelr identity is quotede Eo ar01deae
:'and E m@lonis are glven as synonymsg and B B, melonis as

descrlbed,by G H. Werkmgn (9} is 1lstedAseparatelyo_



Early in the season the young cantalQupe fleldss as a
'fwhcleg showed numew@us dark areas eaused by the infec%;ong
fbrownlng ‘and death of the leaveso These areas in the fleld5

t*varled in szze from a 51ngle plant or small group of plantsg -

“j»S@attered 1rr@gularly to’ partlal and occa51onally to enﬁlre'

'rowsou Later in the seasong howeveﬁg the flelds appeared
green and the lnfe@ted areas became 1ne©nsp1@u@us from.a '

1dlstan@eo Upon elose 1nspeetlon9 many of the plants stlll

' ';showed symptoms of lnfectlon consistlng of the brown drled;';,'f'

remains of the leavas flrst abtacked lylng in the center or

the hill and 3pots on the older and new 1eaves .of the outa'

-‘Ward d@ve10p1ng runnerso Late 1n the season about July 153;~: P

' :the eantaloupe fields that had not yet been dlskeﬁ Showed ;

'predomlnantTy deaﬁ drled foliage and eonsequently SUﬂburne&

o ;frults as compared Wlth the greener f@llage of more healthy

' _; fieldse (Flgo lf

4 The earllest symptem ebserved in the fleld wes a small -
o sllghtly Watermsoaked Spot elther on or. close to the leaf o
“margin (Figo ZaEO In Qne fleld these sp@ts Wer@ very

1iwater=soaked and ﬁhere was a dark coze updn the spoﬁ ;Iﬂ*fg"

1-general the - spots were QTlvemlake (&O} in - coloro The cotya;f*;

_” ledons often Were browned and Shrlveled an& hung écwn ,"



be31de the main s*te.m° ‘inngreenhoaee tests Wiﬁh artifieielv
' a.noeula‘tlonss the first symptoms were round’ to 1rregular
SPQte onfthe.eetyledonss buffy eltrine (10} in color. Later .
éiﬁiléﬁ'Spote appearsd on”thertfue'leaves;- The infected
areas on the eotyledons rapidly 1nereased 1n 512e9 1nvolVe
ing the whole tlp and flnally the entlre eotyledon whleh
jthen shrlveled drled and hung dewn beside ‘the s‘l:em.o On
“the true_leave5~ both 4in the greenhouse and in the fleld

| the;iﬁfeeted'area 1nereased-1n s1ze usually-in a wedge=
‘eshaped pattern Wlth the polnt of the wedge towards the
center of the leaf (Flgo 3@) Eventually the greater part .
'-of or the entire leaf beeame lnfeeted These affeeted areas~
'on the blade beeame dry and’ br1tt1e9 often gagged and torn
.by the aetlon -of the w;nd (Flgo hd} »

The 1eaf stem or petiole frequently ‘Was weﬁerwsoake&
fand had depressed areaso_vLater‘the petlole beeamevdrled
.shrunken and‘twisted (Flg;ehe} ‘The leaves killed by the
.1nfect10n remalned attaehed to ‘the v1ne by this tough drled
”petloleq Peﬁlolar infection seemed either to follow or be
"eoineldent wqth 1nfeetlon of the leaf The tendrlls were -
kfrequently antaeked turning brown and dylng {Flgo 2b)

”he buds and flowers were. alse 1nfeeted and bllghted

'~,”fusually 1rregularly along the full length of a- funnero The

1nfeeted flowers turned brown and eventually drepped of'f0
‘ Numerous bllghted young fruits that apparently resulted

:_from prev1ous floral 1nfeetion appeared in the flelds



"T(Flgso 2c9 @@ 5& é}k These frults were dlseolored flrst‘
t@ yellow and later to a llght browno Some young . frults
fvshowed a sunken and shrlveled area on the surfaceoi The
‘largest shrlveled frults were approx1mately six inches in
.l@ngth The seeds from the infected ffuits were normal in
appearan@@9 but were shown 1n eulture te earry the baca

<teriam upon thelr surface (Flgo 7}



Figure I. Blighted cantaloupe field in
Salt River Valley



Figure 2, Natural infection of (a) leaves,
early stage, (b) tendrils, (c) young fruits



Figure 3. Upper leaf: (a) leaf-miner injury,
no infection. Middle leaf: (b) leaf-miner
injury plus a natural infection.

Lower leaf: (c) wedge shape of an advancing

natural infection.



Figure 4. Natural infection of (d) leaves;
advanced stage showing drying and tearing
of tissue. (¢) Dried, shrunken, twisted

petiole resulting from infection.
(f) Naturally blighted young fruit.



Figure 5. Natural infection of (d) fruit
on plant; (e) leaf-miner injury



Figure 6. Naturally infected young cantaloupe
fruit from Salt River Valley



LIST OF CUL',TURES?

‘5198L§f,Ba@terium @&r@t@vgrumok GallaaNGTQ 'Re@dgf1949

;59732 Ba@terlum ear@tevorum9 var., melonlso ATGG_#9203.3'
e e 'N@Tﬁ R@cdo 19E9 ;'_“ R I

L/ 'Visolate from Qantaé@upe leafs Salt Rivér-vélleyé'l9h8‘

-3

.UGQY _1isolate‘fromvoantaloupe leaf Salt Rlver Valley 1948

1

C ﬁ:’lsolate from‘cantaloupe seedllng° Salt R;ve% Valleyo'
: 1949 o

A g.;ISOlate fromtéantaloupeiléafé*YUmaghl9h9°f,

»ISGMTQLQNS R

Burlng the summer of 1948 and sprlng of- l913,99 atﬁempts
-fWere made to. 1solate the organlsm eaus1ng the - dlsease de=uf
 seribed on canbaloupe plantso Seme of the materlal was

»@olleeted on’ 1leld trlps 0 the Salt Rlver ‘V’alley9 but m@st

of 1t was senﬁ 1n by Gounty Agents or brought in by members SO

ol thls departm@nt _

”he usuval m@thods of cuttlng out a blt ef the dwseasedv;"
'jtlssues surfaee=sterlllzlng it in Hg(’}lz9 1 1000 rln81pg
with sterile dlstllled water9 and placing it on a pcured

' ;agar plate ware followeab The'plant}paxts @ultured«



'inelﬁaeé ieavés petlole59 young and mature frults ‘nd
:iseedse All of these ylelded -at least one bacterlumw and
'teften a mlxture of bae‘berlae The bacterlal growths were

”{ transferred to agar slants and then dLlﬂtiOH plates were
| poured.' A representatlve of each type of baoterlal colony
‘ _was transferred to an agar slant for further werke _

: This resulted 1n & large number of eultures, several
o which were probably duplleatese ot all of these eulturesee'
H{have been adeeuately studled and it may be that the more |

_ifev1rulenn aeoual pathogen was’ overlooked : The eultures re="'
f,ported upon in thls paper are some of the 1solates of |

iwhleh more study has been made and “that showed p0331b111= "

'_t;es of belng the eause of the melen d;seeseo - |

Of the plant parts eultufed surfaeeweteriliZation af-.

- fected only the seedse It was £ound - that non=treated seed

-}ﬂylelded posslble pathogenle bacterla whlle the treated seed o

'juylelded no baeterlal or fungal colonles at all (Flge 7}0-



Figure 7
Upper left: Honey Dew melon seeds not treated
right: Honey Dew seeds treated with 1:1000 HgCl,

Lower left: Cantaloupe seeds not treated
right: Cantaloupe seeds treated with 1:1000 HgClp
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?PATHQGENIczfymeSTS

Experlments ﬁo determine the pathogenlclty of the bacagf
terla were earrled on 1n the . 1ab@ratory9 gr@enhouse9 and
o @ut=ofadoersb In the laboratory the werk eon31sted of the"
”ﬁrott;ng act;@n of the bactefla up@n certaln vegetable8° _
"7earrot roo‘b9 @u@umbers bell pepper9 potato tubers and rlpe
’;tomatoeso These vegetébles were flrst dlpped into 1e 1000 1
‘HgClg? then,stgr;le'd;stllled Watero:.They werg.then cu$3~

: into slices. Whiéh Weréiélacéﬁ in sﬁéri1e ebVered Petri

- dlshes having a mmlst eotten mat on the bottom. Thé siiees

were punctured several tlmes Wlth a. flamed &1sseet1ng needls
’and 1noculated by pourlng several Gentimeters of a 2&=hour |
'_bacterlal su8p9n31on upon the slice of vegetablee,

The results are shown. in Table I, and all are- 1Q rela=
tlon to a @ontrol set. of vegetablesg N@ne of “the 1solates
from eantaloupe plants agreed perfeetly Wlth the two standa
q’aard oultureso, ”hls type of test was performed frequentlyQ
and the results ‘were usually varlable to doubtful |

In the greenhouse and outa0f=&00r39 pots were planﬁed
 w1th treated cantaloupe seeds some from Ferry=Mbrse -var1=
ety Hales Best ana some from.the Salt Rlver Valley9 varlw
ety Tmperial L5 ;These seeds were treated either with e

“3'18p3$g©n9 or dlpped"iﬁ‘lzlooéfméréufic.cﬁlcriae; This



TABIE T
B Results of Vegetable InocuTation B

| AR

Vegetable

  Gultar@"'f“'*"j Garrot Gu@umber‘ E@ll Pepper Potato Tomato«ripe

- Bs eaﬁotov@rﬁs*ﬁ . f*';%v;*/‘ A ‘,';.% f 3 1 .  ' e
Bo aroideae (T)*‘ ~ _) . R "f;'7+[f - : %  .'. f  %
B. melonis* coe o '%  o ‘ 'fM>j,:¢’: '4{ Ty |
198K e e e e
5973 e e e e e
Tz a slent o« -4
inl . ‘ﬂf"~v S o 1""1 +# - slight . -
équ, - - e e : :Slight, + .

STT

“Des&riptions of Bo earotevorus9 Bo arozdeae and B@ melonls in the
above chart were" taken f%om.kasseyq
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resulted in healthy seedllngs Whlch wa.s not the case when
n@n=treated seeds of Imperlal 45 were planted ’ When the .
flﬁst trueleafde_zvelo:ped3 ‘the seedllngs Were-lnoeulated

. either by (1} briekin@ the'leaves'and‘stems Wiihﬁa'needie

u‘,followed by spraylng w1th a zawhour baeterlal suspension;g -

‘;Eor (2} spreadlng an 1noculated cat mash about the planto;_“
~Outwofwdoors a bell Jar was plaeed over the 1noculated
'plant for 2L=58 hour9° thls was not done 1n the greenhouse
‘pwhere the hum1d1ty was greatero i} ‘

, Many of the results were doubtful and maj have been o
:eonfused or complloate& by faetors thab Wlll ‘be mentloneé
1atero In general hewever tne two standard culﬁuress 198&1

fand 59739 showed good infection result8°,and the other iso=

'1ates9'w1th Lhe exeeptlon cf Y. were falrlyaeonstant in
v;thezr abll;ﬁj 1o produee 11ght 1nfections on the seedllngso
: Some results of artizlelal 1noculat10ns are shown 1n Flgureslf
-9 and 10, The mash_me’thod tended to give a higher rate of
.-inféctioﬁs due té préteetidany the mash of'thé'béctéfia

. from too rapid,dryiﬁgo “There was also a strong. tendeney

.. for the seedllng o oatgrow the 1nfectlon as shown 1n

‘Flgure 10 This tendeney was: also noted in the fleldo
Seeds previously surfa@ecsterlliaed were allowed to
stand in a ba@terlal suspen81on for 10=30 mlnutes and then ‘
'uplanted ‘Wlth the exeeptlon of those eontam1nated Wlth the
@ulture TmZ haalthy seedllngs were produ@ed ‘The lnfectlonfr

'Wasvl;ght,w1§h thelimz culturee



Figure 9. Results of artificially inoculated young
cantaloupe plants, (i) possible infections.
Oat mash method used.



Figure 10. A rtificially inoculated
cantaloupe (CuY) seedling showing
(c) infection, (d) tendency to

outgrow infection.
Spray method used.
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| CULTURAL STUDIES -

The baeterium‘eausing this disease is believeé to be

  fé strdln of E &roiéeae of the softarot groupe Gﬁltﬁfal

'*Udlfferentlatlcn of members of thls group has been based

1,~often on the fermentatlon of and gas productlon in. s@veral
:{carbohydrate solutlonso In these'studles seven carbohym

ﬁdrates were used: lwxyloéé dextrose 1acto$e maltose,

dagalactose sallcln and duleltol The carbohydrate solu= o

tions were pr@pared by addlng 2% of the organlc carbon to

:”7 581ther phenolcred br@th base or to nutrlent broth eontalnw

' ;1ng bhe 1ndleator brom eresol Durplee Both. the closed arm

A"fV,fermentatlon tubes and s;mple 1nverﬁed v1als 1n ordinary

.;F test tubes wers used to 1ndlcate the presenee ef gass " The

_solution was tubedﬂVautoclaved and- 1nocu1ated from an agar
"Hslant 24 hoarsg or from a nutrlent brath Rl =hour cultureo"f-
:_The results_werg.s;m;lar for the dlfferent>1ndleators9
“i;tubes‘used’and amountlof iniﬁiéi inoéuiuﬁg These resul'ts9
?ijTable II9 show that none of the four 1solates entlrely
agree Wlth the two standard eultures9 although GuY eames

3 ‘fa1rly oloseo One eulture only was gas=produelngo All of :

77;_the lsolates from cantaloupes seem to vary 1n thelr ablllty

"to fefment a glven carbohydrate from time to tlmeo 'One

;"promlslng result Was the 1aek of abllity of some of the



TABLE Iz

' Reaotlons of Gultures in Sugar Solutions

Sugar Nbdla B

Culture , ' . leyl@se°Bextxese Lac%ose&Maltose°d=Galactose°Sallcln°ﬁulcltol'"

=

‘r» B;

YJTBE
L 198k L LR
5973 A A

\arcldeae* A A

éarotovora* ’iiA + G A+ G 1JA_+'G;;'j‘_~¢" -Ar+;@_::

B

= A A(Waldes)

aroideaeaT*'

e
o)

A
m@lonlseﬁ*_ B
‘ A

>

3

0

+_‘ ’
Qo
P

+

]

+ G  £ £ G
Assl -

g
o
S T
&0
R L
" |
| i
g
4+
fped
]
§

A==

B
o
0 9
g

”,B,_ A

”E@S@rigtions of Eo.earot@vora and E‘ aroidea@ were taken from B@rgey '8 Manual° _5

B. aroideae from Townsend; B. melomis from @iddingso«

a‘AF£ acid; @.= gas; B u,alkallne reactlon
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‘bacterla - ferment naltoseob;f': '
Other medla used to determlne certaln bl@ehemleal chara}'

,a@terlstles 1neluded nltrate agar @r broth, tryptone broth.’u

vstareh agav lltmns mllk and MRVP brcth These medla were‘j ;,‘~i

made up anﬁ the tests perf@rmed as spe@ifled in the manual -
~ of the Soeiety of Amerlcan Ba@terlologlsts(7} 'The same
,method of 1noculation Was used as for The carbohydrates@__
Results are»llste@ in Table III As lndlcated the re=15
'sults for 1ndcle produetlon were regularly negatlveo VThe |
: reduetlon of nltrateg to nltrltes and the hydroly31s of
starch Wlth a few exeeptioas were constant The litmus
milk was in all cases redueed but later actﬂons dlffered
| The~MBVP medlum.tests were the most-varlabled Thls-aeetyl
| ms»hyl carblnol Droducbion as. well as aeld varled Wlthln a

’glven culture to some eytent



|  1’198@ - N - Reduetlong

" TABLE III

‘R@sults ofxegltureTInOGulation~;w

S R L Culture medla : ' ‘ SRR
- Culture . Indole’ L&tmus Mllﬁ Mbthyl Red Nltrite Star@h V@gGSaProskau@r'

E. carotovora®™ . . = Goagea acld
oL R wheysredue@d‘

—ge
i

SN S ‘ Lo ' . ”.slo-’.'pepoj P, U e T e ;':
E. groideae™ . = - Reduced T AR S slight - +

- Bo.aroidea@*’} e Aeldg curd R
o o . whey, . N

s " 'bleached “ )

B, mslgnis* . 10-20-da,

” 5973 e e jRedu@t10n9,~' IR | A
o , curd e
' TeZ.=‘ : o = . Redugtion =

+ 4 ,.4  b
8
8%

Gu¥ . < ° Reduction Coa sl s1

Sl
0
.{}.

o e ‘Réduction. N M;Sl = =

“ﬁeserlptions of E earatovora and Es aroideae were taken from.Bergey 8 Manuala
B. arcideae from | Townsend Bo melonis from Giddingso

9T
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PHYSIGAL STUDIES

The morpha&@glcal and physical eharacters @f these bae= i
;terla were studled using nutrlent broth potato-dextrose~
gar slants and plates and gelatlno | |
The - 31299 f03m and arrangement of the baeterla were \
f‘studled fr@m sl;des made from a drop ef a 2h=hour nutrlent o
‘broth eulture and stalned w1th aqueous safranin. Their

’ 'motlllty was observea 1n a. haﬂglngadrop slldee Attempts

 were made to stain the flageilas butb thus far they have

- not been sueeessful 'The results are llsted in Table'IV9
‘The ba@terla used 1n these studies are all roés W1th
rounded endso ALl are motile and Gram negatlve but their

081ze varles semewhat

The agar=plate colonles made by peurlng dilutlon plates i

? were observed after 2@ h@urse; Thevpropert;es of;bothgsurc“

face-and deep*eolonles were 31milar'for the six‘baeterial
‘eultﬁrés; These results are also liSbed in Table vy which
‘dshows the.surface GOlOHlSS LO be elreular9 entlre marglns
'_eleVatlon convezg whlte, gllstenlng and amorphous to
:granular in 1nternal structureo The deep colonles were
'splndleéshaped ‘

. The growth on agar slants9 Table v, dlffered in rate

Jfand 1n exaot color whleh ranged from white to grayewhlte9
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TABLE IV

Morphological characters

Arrange=
Cultures Size Ends ment Motility Flagella
E. carotovora* 1.5-5
X Single + Peri-
0.7-0.8 chains trichoud
E. aroideae* 2 -3 Single
x Rounded pair + Peri-
0.5 four trichou
chains
B. aroideae* 2 -3
x Rounded Single + 2-8 Peri-
0.5 chains trichic
B. melonis* 1-1.7
X + L-6 Peri-
006-009 trichic
1984 l.4=2.8
X Rounded Single +
0.7 pairs
597BI 102-307
x Rounded Single +
0.6 pairs
T-2 1.2-2.8 Single
x Rounded pairs +
0.8 chains
Y | 1.6-4.8
X Rounded Single +
0.8 clumps
CuY l.7-4.2
x Rounded Single +
0.6 pairs
x Rounded pairs +
0.6 chains
*Descriptions of E. carotovora and E. aroidease were taken from




7iPlaté,éurﬁé¢e e¢loniés"

. Deep |

- golonies

internal

a

Form  Margin Elévation .Color . Luster ‘strueture.  -Form
‘Circular IEntire . Convex GrayiSh Glistening

S L ESTIRRE white ‘ '
Cir@uiar Sharp‘ “White 'Giiétening Granuler

amoeboid ~ ' | -
Round ra= o Qpaleseent - o

diating White - - shiny Granulay  Spindle
Round Bntire Slight . Opalescent TFinely ~ Spindle
amoeboid S convex ~glistening granular ellip-

, A SR o ' bigal
circular Eatire f‘Gonvéx . White Opalescent Homo- - Spindle

' ‘ S S ‘glistening geneous, — -
finely - .

R " : ~ - .granulay . o
Circular  Entire Convex White Glistening Homo- ~ Spindle.
S ’ - : s granular -
l&iréular Entire - Convex ~ White. @paleseént ‘Finely4-1 Spindlé

. : o A _ .gligtening - granular ellip-

’ | tical

Girecular Entire Convex TWhite  Glistening Finely Spindle
Gireular Entire Slight White  Glistening Homo, Spindle,
ameceboid ' ‘ ' e Finely irrvegu=-

I : _ . granular . lar
Ciroular Eotire Gonvex  White  Glistening, Homos Spindle o

- geneopus

Bergey's Manual; B, aroideae from Townsend; B. melonis from Giddings.



“to haviﬂg‘a faint?&éllowishttihéée, The type of gelatln

llquefactlon proved to be lelded into two maln typeS°

"1 eeg stratlf@rm and narrowly 1nfund1bu11form9 as shown ln -

»;_Table V Inooulatlon of nutrlent broth Table V, resulted

’ JAn ‘all cases in. turbidltyg two show1ng surfaee growth and
all but one show1ng sediment at the end of L dayse.~
The thermal death p01nts of the 31x,baeuerla were deter=

'jmlned only w1thln flve degrees Gentlgradee. The method was

- that - of 1mme331ng a TEP tube eontalnlng 5 eC, of a 2@=houf o

 'nutr1ent broth eultare in a hot water bath thermostatlcally‘
- @ontrolled for ten mlnuteso Then transfers of the broth ‘

| suspen31an were made on agar slants -and the growth re=
‘  eorded at Rl AS hour 1ntervalso, The resulus are llsted in ;"
AfﬁTable V and 1ndleate that the bacterla are able to Wltha

stand rather hlgh temperaturese }_




TABLE V

Surrace

Gelatin : R
!_growth .Bediment Turbidity.

Agay slant ‘ ; ,
~.Rate .Type ...

o Form .

‘Gultuy@

Floceulent . -

Slow=

B. oarotavora* - 3 |
‘ - Rapid

Surface L el
S h1-51%C, -
Narrow ] : R N o e ~
- infundoF o o 0 Te L BQOQ
Entire . .. Deposit S o
- slow - 4
,Sllght BRI

. ar01deae

B. ar01deaeﬁ» Irregular  Fast

B, .melonis™  Spreading Infund.

1981, Filiform  TFast Strasi-

.Tei}F; L Hi.”

597

3‘,

T%Z;Qf

',filifbfm'

© Filiform

‘-?ast
. Past

S form. = o el e
- Strati=- IR EOI

form

- Stratis

- form

4146%.7

h6%5103q<‘:1'

465196,

Y R (Spreading_
”“Qﬂi‘.‘ , ‘ f‘Filibeﬁf

Feast Surface = Floceulent e

: R : R white R

Nerrow = ‘ o~ +

: infund. : e

'FaSt C Btrati- o+ o+ %
¢ form o ' LT

over 51°C,
Slow " over 516Q5"

e . ;‘;Filif@rm wﬁ~ over 519G,

»’E@S@ElptLOHS of ‘B, car@tovora and Eo aroid@ae were taxen from Bergey 8 Manual

B, aroideae fromgTownseﬁﬂ B, mel@nls from.@ ddlngso
%Thf uIiform o o




Figure 8
Upper left: Agar plate colonies of B. melonis 3 days
growth at 25°C. Natural size
right: Agar plate colony of same age showing spread-
ing type associated with abundant moisture.
Lower left: Agar streak of culture from rotted melon, 5 days.
right: Streak of culture from cantaloupe leaf, 5 days.
Compare with upper right.
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BISGUSSIGN

The deereased 1ne1denee of 1nfect¢on With artlflcially
eflnoeulated plantu as - eompared Wlth the 1ne1denee of 1nfee='
tion im the f;eld is posszbly due,te one or more,qf several
faetorso_ It is diffieult té reprcauce field eoﬁaiéions'

- and ﬁupllcate varlable Iactors such as tempefature humldlty9 ;-i
_:quantlty of lnoeulum9 patqogeneelty of the eulturea and
f.aetion of inseet veetorso » |

| The flrst inoeu;atlon'experiments Were starﬁedviﬁ_ﬁhe

| summer of 19L8 The laék Of'ae'fhofeﬁghfinfeetiehs as';“

“‘<eompared to the amount in the flela was thought %o be in=

“flueneed by-the-fairly constant hlwh a1r~tem@eratures Whlch9
jelthough faverable~to seedlzng development may have 8X=

rceeded the optimum for the rapld infeetlon of tlssues by

’ ;~the baeterlaQ Howeirer9 the air temperatures are not aeeurate

7for the air 1eyers 1mmedlate1y surroundlng the pﬁant3° the
atmosphere neaxr the plants lS sub;eet to eoollng resultlng from
’;,transplratlon of - the fellage and. evaporatlon of water from

‘the sell Thus %he bacterlal deVelopment mlght be slowed

. fbut n@t completely 1nh1b1tedo

The humldlty mey have been too lowS although an at-
etempt was made’ to eerreet this by the use of besl jars

partly llned w1th melst fllter papero Thls was found to
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be;unsétisfaotofyfféf"péfiods éXéééaiﬁé‘Z#{hbﬁrss-thé fpe

- oreased heat and;slowmratefcf,evaporatiop éausing‘tﬁewdeath_f‘.i

vAofaéeedlingse_ These two factorsg'high air temperaturss
yeombinedAwith‘a hiéh raté‘@f?evapérationg-may bevlargely :
'rSSPOnsible for theVdif:icﬁlty”in obtaining a high.fateiof 
infe@tlon@ ; .' i “ ; | " L
‘The quantlty of 1n0@ulum sprayed on the seedlzngs is
not belleved to be a serlous f’aetor9 for precautions were
‘taken to 1n@@u1aue w1th only very turbld broth cultures
'and.to spray three tlmes at 2=day intervals. Here the

troubla méfihaV@;bé@nAGauSéd"by téé”rapid évaporatiéﬁ of

.:,the broth before- the baeterla had . reached the 1n31de of

the host there to ‘be protected fr@m.drylng°;
The pathOgeneclty of the cult ure is a 90331ble faetor95 

'é3peelally in later 1noeulatlonso. It is known'ﬁhat arti-

.;f101a1 eulture of a pathogen may cause a variatlon usually”!3;1'

ia deerease 1n its ablllty to attack and eolenlze a host
o Inseets Were a serious’ problem both 1n the field in
‘va19h8 and 1n the greenhousea They are~1mpor$ant in that
ithey are probable veetors of the baeterlum both in the
_Tfleld and - 1n the greenhouses from 1noculated to control
’_plantso Syrays that did net harm.the plant were used to
’ ?control themg but they Were not ellminated Two inseets

5causinﬁ greatest damage'were‘an aphld and a leafaminero

Howeverg +the variations 1n eultural and phy31ea1 eharaetefs -  .-"

‘U‘Wer@ often in. accord With the egnt$adlctory results _
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ﬂr»experlen@ed by other W@PKGTSQ

Gon31der1ng all the p0331ble lnfectlons an& the
similarltles_of eu;turas allow1ng for eercaln fluctuations :i.
it appeafS‘possiblé that these baeterla with the exceptlan '
Y are strains of E areidea@ or at least members of 'the'Eo 7

jarOldeae group (12§ based upon thelr lack of gas produetlon
v_in~@arbohydrate solutlonsb Another indlcatlon of the vari-
E ableness of the group is the 1arge number of synonyms 1lsted :

. for Eo ar01deae in Bergey (l} The culture Y 159 because

e of 1ts gas product1©n9 a strain of Eo earotovorao

,Further work is needed to definitely determine the

‘rstrain 6fvthe"bactérium causing this,disease*of éantél@upese



2.

SUMMARY

Severél bactérialieultqreS-have.bseg isolated from

eantaioupe plants‘ffom the Sal£3River Valley.
;k Some of these @ultures were re=1noculated 1nto cantae '

"1oape seedllngs Wlth Sllghu ox doubtful 1nfeetlonso
Studles on the m@rphclogical and eultural characveriss .
_tlcs were undertaken as well as thelr rottlng ablllty on
a few vegetableso,' | | |

~The baeterlum cau81ng thls dlsease is thought to: be=v

long to the soft=%ot group9 and may be a straln of elther -

Eo carotovora or E. meloniso

Further work 1slneeded for its idehtifieationg
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