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Ol BACTFRIAL WILT OF SOYBRALS TH TiHi TUKHATNE

ﬁ"ollow'ing is the traunslalion of an article by ;/A. Muras
in the Ukrainian-language periodical MikrobioloAichnyy
Zhurnal (Microbiology Journal), Vol 25, Ho $, 1963,

pages U2-49.7

The existing findings in the literutwre by native and foreign
‘ authors indicate that the soybean is dwanged by twvelve specles of
inciters of bacterial diseases representing several genera.

- The most extensive and inJurious bacterial diseases are caused
by Pseudomonas glycinea Coei per (and its varieties) and Xanthamonas
phaseoll var. cojense Hedges.

The tacteria mentioned cause spottiness on the scybean leaf. A
_ counsiderable body of research is devoted to the study of these bacterioses
i and their causative agents. nly isolated works are known on becterial
wvilt of' soybeans.

Thus G. K. Bugvits /_ /reports a disense of the soybean which
appears in the injured vascuiar sysiem of the piant and causes dwarfism,
sudden vilting, and leaf wrinslc.,  The Crusative ageut of Lhis disease
5 is the powrphagous bacterla i, .olwiscenrun Gedth.

A, P, Klyiov ZZ_7 in a vork on cotl ledenous Lncteriosis of soybeans
mentions that two specics ol' Luclerin rere cystemnutically encountered
} vhen inoculating seed and diseased cotyledons.  One .t them, Ps. solana-
Yoy cearum Smith, was more frequently inoculated. His article says nothing
g about wilt of the adult soylcan plants.

The conclusion may be dravn frum the findings of that author that
Ps. solanacearum is easily 1solated from the diseased plants and is
therefore often found in soybeans.
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Ve must take into consideraty .o that V. @, Veorov L+_/y who
studled more than 1700 pure cultureo and pguws o _atie . Lhe composition

of bacterial causative agents in the U.J;)E‘ aecolain Lo spmecies, does
not mentiorn Pg. solanucearimn un soybeans

A report by Van der Wolk (quoted by Yac Beveiiy [_/) appeared in
the foreign literature on this quection es carly 2o 191C and dlsclosed
bacterial wilt in coybeans and peanutc in Java.

In 1919 Smith and lMeCulloek /_)_J put.ichod w chtort article ou
Ps. solanacearum dampge to teans and otner logum eu. anng which they .
Tote soybeans. The author: fadfeooe «1 . 0 the disease as
does G. K. Burgvits. The inv: ,ul 0T \,‘m;u.(-,ﬂ‘.- “h:t s lants are
especially suscentible tc thi: boctloriws in ' - ety ouage of develoment.

‘\ | .

The findings of F. A. w.eir /.7 ¢ :ta- ilere i loos bacterial
wilt in soybeans ithen ir other ri: Wt -t oo the -cnoiderable ‘
woodiness of the stems of the ..ov. o

Soybean wilt may also te rasarial fr. - : Y utc_.]. The
leaves of these sick plants droos, cwl ., ¢t v...'., .ad then drop
off. The sten tissues at Lthe codiwn beecwe brovn wna i éamp weather
a mycelial fur of pinkich or orange cowor &peearc an them.

We ctudied bacteria: Jdiocvaces > - we P .pw Ukralne in

1956-1961.

The present article pivee cniy the renadus o ke Study of bacter-
ial soybzan wilt detected by us In Ukrainian tersitery. :

When investigating tlv ooywean owpec . 0 oct 4 ir o different
points in the Ukrainian SCR (field or the leynivets'nyy and Kyrovohrads'
kyy Experimental Stations; at the Expevine:rinl 'aee : the Institute of
Microbiology of the Academy of Geciences, Unra niur 5.1, in Feofaniya;
one strain obtained from samples from the Hubtan) we feo’ated the strains
of the causative agents of bacterial sovte.wu. €fic.cw -"iich under definite
conditions and in definitc rhases ot the piaaln!' v oo b eqused the plants
to wilt.

The bacteria were irnccuinted frm «li..r:t o t-»f the soybean

plants-~from the leaves, the: dark-browvrn sire-dis a0 o oibs of the
leaves, the brown streaks on the =tens, the lco :- - Ui ,ures on the

stems, and the brown spots on tie pods whicu went uver unto the ceeds in
the form of light brown spots.

The leaf lesions had dbrown and greenich-brcwn ,blong amorphous
spots slightly translucent in the light; came of them were surrounded
with a weak yellow aureole. From the lower surface of the leaf blade
the opots had the same appearance, but were a iittle lighter. The
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tissue in the affected parts often dropped out. At times the leaves
gave signs of willing, and the affected spots werc darker i{n color, as
though oiled.

According to our dalu the above-n.ted type of diseasc 1ls of
slight extent in the Uiraine, being found in Isolated cases. This is
indtcated by the mere nine strains of bacteria of this species isolated
fron upvards of 1200 specimens of diseased soylbean plants.

A study of the cultur~l, morph:logico-blochemical, pathogenic,
and serological properties of this group of cauvsalive agents made it
passible to characterize then.

They are mobile rods l.1-1.5 x ©.4-0,.C microns in size with i-3
flogella, Gram-negatlive, aerobic, with greyish-:hite colonies on potato
agar, rounded, glistening, flat, transparent, with solid and slightly
raised centers. The colonies have undulunt cdeges.

Wat le I gives the princly o characieristics of the agents examined.

Vie sadied the padlug-iic qaroperiles ol tiwze bacterfa in soybeans
in adsoerenit periods ol growvih, as wvell as 1n other nlants. Infection
vas accoupliched by a doy-~old culture of microorganisms vhich contained
1,00G, 000,00 bacteria cells cer milliliter,

The strains gave the typical »ictwre of wilt on the second day in
soybeans grovn in floverpot. (Fig. 1). Tn ihe cotyicdons deep depressions
appearcd ot the points of injection with * x % mm dark-brown spots.

In all the experiments the control wvas injected with sterile
water instecad of the agcent.

Soybeans growing in flails displayced the same picture when infected,
but in a roather nmilder foma.  There el dork-brown depressced spots on
Lhe cotyledons, even going lhrough te the otler (vyrer) side.

Darkening of tlic lezi 1ils ul Lhe injection points (the "netvork")
occurred then the leaf blades wvere infected, and the ieaves vrogressively
dried uy (Fig. 2). The result of the injection into the rib the leaf lost
its turgor vitalis, drooped, and wilted, il in 2 to b days atter
inoculelion.

When adulti soybean planis were jnlected at the sxperinentol Base
of the Institute oi' M crobialogy of the Academy »f Jriences, Ukrainion
ool ot Meolualya not alt plwits were olbserved Lo wilt. The plunts wvere
infee ¢ vhon young and vhea el beans sere ripe,
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Pigz. 1o Artificiat Infection of Soybeans (Injectlion inte
Ttem ) .
Iy : '/
/II//\ /'_‘.
§
4
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Fig. 2. Withering of Soybean Leaves from Artificial
Infection.
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After i{noculation the leaf blade wrinkled ur, and ‘rown spots
(4 x 7 um) with veak chlorosis formed around the points .f {nJection.
The infection did not manifest itself sosharply on the icaves of the
lowver layer, and chlerosis was cithey entively absent or hardly purcep-
tible. The spots wvere lighter at the center, and in time the leafl tisuue
faell out at these spots, but the plants themselves did not wilt. GStem
innoculation did not couse wilting; leaf-stalk inoculatlon resulted in
the appearance of dark-btrovii, almost black, cry spots &-5% x 0=-8 rpm in
size. In some cases the spots eniarged, wvent deep {nto the tissue, and
the leef-stallk bent down and brcke off.

On the third or fousrth day Lher [0
developed on the pods and blackening y:as noz
of the pod.

Ll arg=Ltrown spots
i can ...L U.nd(,l t-hl’.’ thjn skin

We also studied the pathogenicit, o these sira'ns on & nunber of
othexr plants in order to oltaln « more accuw.ate plelure of thelr
adaptational charecterictics.

In sclecting the plants wi verc guidod Yy the aet that the
nightshade fomily aere hosi plants to I's. soanacearum, and we chosc
Fabaceae bucause they belong to the same famlly as Lthe soytean.

The followirg plants were mtiiictally infected in lecaf and stem
at Feofaniya: tomatoes ("Mayak"' and "Muxrl L" varieties), tobacco
('I‘ernivs'lwy and Havana varieties), potntoes, peas (’ Uladiv"'lwy 208, "
"Komsamol, " and "Viktor‘)n Mindorfs'ka” vuriotieci, Ydeans ("Bomaba, £
“Dryta P'ya.tyrichka,' "Sparzheva" variciiecs), whitc lupine, blue
lupine, chick peas, and lentils.

Interesting results were obtained on the tvo varieties of tamacoes
In the early spring infection of the leaves and stems of tamatoes growing
in pots indoors gave negative resulis.

Tamatocs were again inoculated in summer of Li: same year in
Feofaniya. On the third day there forucd .n the lcaaes lurge dry spots
vith weak concentricity and yeliow awrcale (%-5 rm). ‘The infection
manifested itself better on the leaves of the lower ayers. The leaves
of the upper layer were without chlorosiz; their =nols vere light=brown
and smaller (3 x & mm).

In the green fruit blackening of the tissue al ithe injection
points was observed and the affected tissue was dry. When the tomatoes
ripened the spots had became ficld-grey, dry, with dark-grey wveins like
those caused by Xanth. vesicatorila, but no cpidermal cracking was detected.

When these tamatoes were cut in two across the spots hardening of the
tissue from the spot to a depth of L-5 mm was ap parent, the rest -f the
tiesue remaining healthy.




ark tvots (0 x T rm) anveared on the sters at the potnts of
Injection -nd the lant did not vilt,

The t-mabtnes voere e more noculated fn August when the plants
were already old. Inflection In the stem and leaves guve negative results
A different plicture was observed In th- frult. The red fruit began to
rot. Of!y diak-hued svets 4-5 om In ddometer form, the tissue became
soft, and decay deve opeds Then otiier microorunisms and fungl established
Lhenciesve, Lheroe,

In the eontroi (Injecled with storile uwater) the spots were whitee
irey, dry, and 2 x b omm {n Giv.

In the tobacc; brom spols <=10ms longe tere lserved only on Lhe
leaf ribs, on the stems they vere =4 ws ' ong.

When a vessel became black (fnjection in the rib) the tissue broke
through in the center and contracted. In one case (Ternivs'kyy veriety)
the dariening went .0 om further along; the vessel. No further spread
or develomment »f the discaze was ot served. The seal tissue at the
injection points became doarxk.

The cwitwre proved tu be nonpathopgenic Lo notatoes.

A muater o!f Febaceae prlanic werce atso artificlally infected with
the strains isolated.

The bLacieria proved o te pathogenic fwr the Viktoriya Mandorfes'ka”
varfety of peas, the "Bomta" and “Spar:heva” varietics of beasns, white and
blue lupine, and the horse Leans.  Moouc nec:oolc (L.5-% x 2.5-6 mm)
arovnd the injeetfon noints, vith or without chloresis, vas detected in
1!l these plants.  The ribvs rnd steoms tecwae o v In some cases the
ieaves drooped, but the discase developed nn further.

Inoculiation gave negative rosuits in the "Udnltvsk'kyy 208" and
"K meomol" vartetiecs orf moas, the 'Preha Dlyacs ke variety of beans,
the chici eas, and the ientiis. Avtifizi- v -trapn of llac also
rroved unsuccuesatul.

After having studded the tiolog . th twn o microorganisms
i yeostion ve oisigned the Jrour to Poeudepomas and disignated it as o
checies vhlch cocanse of a4 lawiicr off chivnmeter il 15 close to Ps.

SLAACL I, sal iU

calse L. Led vvotuwra., nos ho.ogico~ooaciad sal seatures this
Soecies of vacteria is close to Do giyedneu, (he inciling agent of a
very widespread oybean baoloriogis, whghoar foul oot

Qur rindings show that the, ditfer from cach other in that
Ps. glycinea does not attenuate gelatine, give alkuli in tartaric acig,

-~
- -




nor act on milk., The inciting agente in question attenuate gelatine,
leave tartaric acid uwnchanged, and peptonize milk. The chief difference,
however, consists in the picture exhibited by the disease caused by
these two microorganisms.

They also differ serologically. Cross agglutination and Castellani's
saturation test Ilndicate that they are serologicelly two different species,
although they have cammon, but not identical, antigens.

The bacteria which we investigated also differ from Ps._syringae
and Ps. tebacum. They differ from Ps. solanacearum descri bed by a number
of authors 22, T, §7 in that they attenuate gelatine and give no nitrate
reduction.

According to A, A. Yachevskiy [ 7 and Ch, Elliott [8 7, moreover,
Ps. solanacearum forms o browvn pignent. Our cwtuwres did not form it.

o

HWelles and Roldaon [3:27 noted that Ps. oolanacearum extracted from
chrysanthemums never gave a strong brown pigment; only through sub-
incculation via tomatoes vas the pigment produced.

We attribute this dlsagreement to the great wvariability in the
characteristics of P3. solanacearum noted by ithe avthors who investigated
the inciter of bacterial wilt.,

The group of microorgarisms iccloted may thercfore be regarded as
a Torm of Ps. scolanacearum Smith which has adapted itsell to parasitism
on the soybean. This bacterium is a deni:zen of the southern latitudes
where the course of the disease is rapid and there are distinctly
pronounced symptoms of wilt, while i1t is possitle that in the Ukraine
the bacteris are just now begimning to adapt themselves to varasitism
or plants, since the wiit manifests itself mildly and is found
corsiderably less often.

It is too bad that A. P. Klykov [6_7 does not in his article
describe the microorgoanisms isolated but only names them because there
15 some doubt thet that investigator was dealing with Ps. solenacearum
Smith, ————

Table 2 lists the comparative characteristics of some of the
bacteria of genus Pseudamonss that parasitize the soybean.
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Table 2. Iegend: (1) Inciting agent; (2) Grom reaction;

(3) Aerobe; (i) Ge?.tine attenuation;
(5) Reduction of nitrates; (6) Color of
colonies; (7) Hydrolyeis of starch;
(8) Glucose; (9) Lactose; (i0) Sucrose;
(11) Glycerine; (12) Maltose; (1l3) Xylose;
(14) Salicin; (15) Manite; (16) Milk;
(17) Size in microns; (18) Capsules;
(19) Indole; (20) Hydrogen sulfide;
(21) Ammonia; (22) Mobility; (23) Acid;
(24) Gas; (25) Coagulum; (26) Pepton;
(27) Length; (28) Breadth; (29) (After
Yachevskiy); (30) (After Ch. Elliott);
(31) (After F. Coerper); (32) (Our strains);
(:3) (After Wolf); (34) White, graduaslly

q darkening; (35) Opalescent with brown
pigment; (36) Greyish-white, opalescent;
(37) White with brown pigment; (38) White
without pigment; (39) Note: In parentheses
axre Dowson's data (after Elliott);
(40) On blood agar.

4

Conclusions

1. A bacterisl wili-type disease ir a somewhat weakened form is
encountered in soybean plantings on Ukrainian territory.

2. The spread of this t/pe of disease in the Ukraine in 1959~
1961 was insignificant, only isolated caces being observed. The
insufficient adaptation of the inciting agent Lo parasitism under odr
conditions may explein this.,

~3. We consider the inciting agent of the mentioned bacteriosis
to be a form of Ps. solanacearum Smith which has adapted itself to
parasitism on the soybean.
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