
BY G. SCHARIF-

Plont Protection Reseorch Deportment, Minisfry of Agriculture, Teheron

(with plates 1 to 9 )

Diseased wheat earsr collected by the Agricultural Station of Azarbayedjan on Septem-
ber 25, 1956 att}.e village of Eedeloo in Sarajoo of Maragheh, were studied in the Bac-
teriolocy Laboratory of the Imperial College at London. At first sight the ears Iooked

almost normaL but a close exan ination showed that the spikeletr, instead of having a normal
yellow colourr had an oliyaceous tinge. All parts of the spikeletB were gtuck together by a

honey-yellow, slimy secretion. Dissection of a spikelet revealed that, insteaal of normal grains,

there were small abortiye ovaries filled with the ssme type of slime. The cause of the
frouble seemed to be a bacteriumr as a slitle prepared from the slimy substancc by a negative

staining with nigrosine showed large number of rod-shaped bacterial cells.
To isolate the bacterium a few diseased seedg were surface-sterilizeil by immersion

for one to two minutes i n a 1/1000 mercuric chloride solution, washed with sterile water and
Dloc€d in plates provideil with medium. From each seeil grew a lemon yellow colony of a

bacterium, sometimes in nure cultures and oecasionally associated with a species of Helmin-
thosporium. It showed all the morphological anil biological characteristics of the genus

Corynebocterium Lehmann & Neumann' but also showed many divergences with C. agro-
pyri (O' Gara) Burkholden C. rothoyi (Erwin F. Smith) Dowson and C. tritici (Hutchinson)

Burkholderr all of which produce ahe same type of symptomr on some gradEes and cereals. The
present bacterium must therefore be considered as a new Epecies of Corynebocter.ium
producing similar syrrptoms as C. tritici.

Cultures of C. rothayi and C. tritici were obtsined from the National Collectione

of Plant Parasitic Cultures. They were studied at the Imperial College Bacteriology Labo-
ratory together with the new Corynebocter.ium .

! Ing6nieu! agtonome, T6heran; Certificat d'6tudes Sup6lieures agronomiques, paris; Docteu!
de I'Universit6 de pa s; Diploma of Imperial College, London; ph. D., London.
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CORYNEBACTERIUM IR.ENTCUM SP, NOV.
oN WEE.ET ( TRITICUM VULGARE IJ. )

IN IRtr,N, AND A COMPARA,TIVE STI'DY OT IT WITE
C. TRITICI .T,ND C. R.8,THAYI

INTRODUCTION



OEISERVATIONS OF CULTURAL REACTIONS.

I. lltedia used

A. Solid media

1. Nutrient agar (Nut. agar ): Lab-Lerrco lg.r bacteriologicsl yeast extract 2g.,

bacteriologrcal peptone 5g.r sodium chloride 5 g.r agar l5 g., water1000 cc.

2. Potato - dextrose agar (PDA): peeled potato 200 g. , dextrose 15 g. , agar 20 g. '
water 1000 ec.

!. Glucose peptone sodium chloride agar ( GPSA) : glucose l0 g. r peptone 20 g. r

sodium ehloride 5g. r agar 15 g. r water 1000 cc .

4. wheat flour agar ( WFA ) , flour 40 g. ' water 1000 cc.

5. Langeron glucose peptonc agar (Lang. GPA) : glucose 20 g. r peptone 10 g. , agar

20 g. , water 1000 cc .

6. Sabouraud glucose peptone agar (Sab. GPA) : glucose 60 g. r peptone l0 g. , agar

20 g. ' water 1000 cc .

7. Yeast glucose peptone agar (yeastGPA): yeast extract 5 g.r glucose 20 g., peptone

10 g. , agar 20 g. , *ater 1000 cc.

8 Iron sulphite egsr: tryptone l0 g. , soilium sulphite anhyd . 1g. r iron citrate

0.5 g. r agar 20 g. r water 1000 cc.

9. Kligler ironagar: Lab - Lenrco 3 g., yeast extract 3 g. r bacteriological peptone

30 g., sodium chloride 5 g. r lactoee l0 g. r dextrore lg., ferric citrat€ 0.3 gr. r sodium

thiosulphate (5H20) 0.3 g. , agar 12 g., phenol retl 0.05g. , water 1000 cc.

10. Starch sgar : Nut. aga. * 0.2'l. soluble Et8rch .

Il- Nutrient gelatine : Lab - Lemco 5 g. , peptone t0 g. ' soilium chloride 5 g. ,leaf
gelatine 120 g.r tap water 880 cc.

B. Liquid media

l. Nutri€nt broth: Lab*Lemco 5g., pcptone 10g. ' sodium chloride 5g.r water 1000cc.

2. Nitrate broth : peptone water ( peptone t0 g. r sodium chloride 5 g. r taP wat€r

1000 cc. ) + l'/. KN o 3.

3. Bacto - tryptone broth: 1'/. soluton of bacto - tryptone in distilled water.

4. Litmus milk : rnilk witlout cream { litmus aE indicator.

5. Meat infusion dextrose broth : meat infusion * l'L dextrose.

6. Cohn's nutrient 6olution: rrognesium sulphate 5g. ' Pota;sium phorphate ( K H2
PO4 ) 5 g. r amnonium tartrate (neutral) 10 g. r potassium chloride 0.5g. r distilled water

1000 cc.

?. "Sugar , broths : peptone water { l'L sugar { brom cresol purple as indicator.
Sugars used were : ilextroce' Eucrose' lsctoge' maltoser fructocer levuloser rhamnose' meli-
bioeer also pectin .
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For the preparation of the solid anal liquid media mentionedr the proper technique
suitable for each one has been used

II. Macroscopic Charactere

For this purpose 8 different agar media were ugedr namely :

Nut. agar,' PD.\, GPSA, WFA' I-ang. GPA, Sab, GPA, iron sulphite agar and yeast GpA.

A. Agar plates

On agar plates all three organisms grow conyex' circularr smooth-surfacedr glistering

colonies with an entire edge anil an amorphous internal structure' but the colours of the colo-

lT, ".. 
<lifferent. Moreover, in each of these organisns the colour varies to some extent,

depcnding on the media used (Table 1).

_ Table l.Colour of colonies in C. ironicum, C. rothayi anil C. tritici on different
agar rnedia

C. iranicum

PDA

yellow

Yeast

GPA

yellow

GPSA

lenron

Iron
sulphite

agar

WFA

nerno

Nut
agar

I Lattg

GPA

ligLt
lemon

light
lemon

light
lemon

C. rothoui light
yellow

lisht
yellow

light
lemor.

nl creamcrea light
lemon

creanr cream

C. tritici cream cream cream white white white

The rate of growth and the maximum size of colonies also vary on different media

for the three organisms. -fhey grow better and more rapiilly on PDAr Langeron GPA, yeast

GPA, and GPSA. On nutrient agar and iron sulphite agar the growth is Less. On Sabouraud

GPA the growth usually fails unless a heavy inoculum is used. The difference between

Langeron GPA and Sabouraud GPA is simply that the latter is more acidr due toe larger

anrount of glucose ( 6 'L) .

However once the growth started it may continue normally and the colonies,

though sparse, nray assume a large rize ( 4mm.) . In C. tritici the growth is usually better
and the colonies are larger than in C. iranicum and C. rathoyi. (Plate 1.A & Bi Piate 2).

On agar media at 25'C- growth is very slow in the three Corynebocterium. For
example in C. iranicum on nutrient agarr the first single colonies are usually visible

within 4 or 5 daysr and the maximum diameter of the colony is ordinarily not more
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than lmm. on potato - dextrole agarr rvhere lt.e growth is good r the first single colonies
are not geen sooner thsn 3 or 4 Cays, and the naxinum size ofthe colonies is 3.5mm.
The maximum diameter of the colonies is 4. 5 mn. on fangeron GpA, and 6 mm. on yeest

GPA' The firstlgrowth in c. ironicum and. c. tritici appeare usually about 24 hour! sooner

than in C. rathayi.

Plate 2. Corynebocterium ironicum. Culture 23/3/5?,

i7 days old on rrutrient agar.

B. Agar slopes

On agar slopes a median streak showrd a filiformr or Fometim€s partially beaded

growth, glistening, slightly convex and of a viscid consistency. The differences between

the three organisn s, ss on sgar plates, are in their colour anil their rate of growth on

different media ( Table 2. plate 3 ) .
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Tabte 2. Width of the streak in mnr. on agar slopes 16 days old at 25' C

Nut. agrr PDA Yeast. GPA Lang GP

1.s

A

C. ironicum 6 9 7 9

6

C. rothayi l-5 5.5 5.5 3.s 4.5

C. tritici 1.5 ) J.J

Plate 3. Streaks on slopes potato - dextrose a$at. 1,2,3, Corynebocterium ironicum,
which shows the darkest colour; 4, 5, 6, C. rothoyi, which shows a medium colour;

7,8, C. ttitici, which shows the lightest colour.

C. Kligler iron agar

To examine the reaction of the three Corynebocterium on Kligler iron agarr

slopes of thir medium having a butt of about 2 to 3 cm. were useil. Inoculations were

made by smearing the surface of the slope with a loop and rtabbing a noedle into ihe
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agar butt. Escherio coli, Aerobocter oerogenes and proteus uulgr-rris were also useil as

controls for different reactions. when diluted inocula in distilled water were usedr and
the medium was also piepared by using distilled water, no growth was seen. Dilute,l
inocula in nutrient broth gave no growth for c. ironicum anil c. t.ritici on meilia prepared
by distilled and tap water. Separate colonies and red reaction were seen for C, rothoyi
after 11 days when tap reatrr was used in the rnedium and after 3 weeks when distiiled
water wag used. undiluted inocula from solid media produced growth and, gave red.

alkali reaction on both types of media for c. ironicum and c. rathoyi after 3 dayB and for
C. tritici after 6 days. No blackening of the medium in the butt and therefore no H 2 S
was produced

or

ln

D. Starch hydrolysis

Starch agar plates were inoculated by making a diametrical streak with a loop. Two
three weeks after inoculation tle plates were floodeil with saturated solution of ioiline
50'L alcohol, left for a minute or two, and then drsined. In all tests on C. ironicum

Plate 4. Corynebocterium ironicum. Streak on starch agar, after flooding the plate with
saturated solutioDe oI iodine in 50 ./' alcohol shows starch hvdrolisis.

culluresr a clear zone consisiting of a line about l0 to 15 mm.

indicateil destruction of the starclr ( Plate 4 ) , while on C

_7-
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teBt wrB slwrys negstiYe

E. Nutrient agar stab

Stabe made by an inoculating needle in a nutrient agar tube proiluced a filiform
narrow cone of slight growth after 4 to 5 days,at 25'C.

After about 2 weeks, the corynebocterium cultures showed a denser erowth at the

wideet part of the core ( 3to5nrm. wide ), and a beaded growth at the lowerr

tspering part.

There was some surface growth. No significant differenceg ceuld be oboeryeil in

the growth of the three organisms in nutrient agar stabs .

F. Geletin liquifaction

'fhe three organisms showed different s;pccts with regard to !€latin liquifaction.

More than fifteen tests were carrieil out to ttudy and to egtablish this feature of theio

bacteria. Stabs nade in tubes of nutrient gelatin agar showeil the results as stated in

Table 3 (Plale 5).

Plate 5. Getatin liquifaction l, 2, 3 Corynebocterium ironicum, stabs 68,49 and 33 days old;

4,5,6 C. rothoyi, stabs 68, 49 and 33 days old; 7, 8 C. triticr', stabs 49 and 33 days old.
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Culture of

Table 3. Gelatin liquifaction in the three corynebocteria, at 20. C.

C. ironicum C. tathay

? days

11 days

Separate colonies
narrow cone with
surface growth.

on a

SOme

The same as in C. ironicum
{ some slight depression
at the surface.

15 days

Surface growth in a slight
depression

Empty napiform sac with
surfaee growth.

A little thick liquid at
the bottom of the sac
with colonies mixed in it.

Liquifaction just etartingr
but usually on small napi-
{orm sac without liquid
(evaporation).

Still empty napiform Eac,

but larger than
C. iranicum

A thin liquiil four tim€E
more than in C. iranicum
with sediments of the
colonies at the bottom.

C. tritici

No change

No change

Only colonies a

the stab show me
ted peripheries
without mixing.

28 davs

35 days

Liquifaction improving
betterr napiform 6ao clear
thin liquiiL the whole
sediments at the bottom .

4 5 days

Upper part 10 to 15mm
dried and eyaporated;
lower part is a napiform
sac with thick liquiil i
the boriler has not
reached the tube wall.

The same type of thick
Iiquiil mixed with parts
of growth in a funnel
the border of which may
not reaeh the tube wall.
SometimeseYaporation is
more rapid and the fun-
nel remains rlry and
cmpty.

Upper part about 20mm.
evaporateili lower part is
funnel shaped having its
bortler attacheil to the
tube wall.

The clear thin liquid
with all s6diments at
the bottom ha6 a

cylindrical shaper ite
wall being the tube
wall .

No change

No change

No visible liqui-
faction. Only the
medium starting
from the stab
dries up and may
form an empty
funnel with many
colonies of the
bacterium attached
1o its wall.

-9-
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III. The Three Speciee of Corynebacteria in Liquiil 1!Iedia.

Exanrination of 6- day - old cultures at 25'C. ,

C. ironicum : Showed a yellow visciil sediment whichr when the tube was shakenr

rose up in a narrow cone-sl aped column in the medium. No gurface growlh' no 
"toiffi-

C. rothoyi: ahoweil a flocculent yellow eediment which remained compactly attached

to the bottom of the tube. No surface growthr no clouding.

C. tritici : ghoweil a flocculent sediment r,r'hich occupies almost half of the height

of the nutrient broth (about 2 cm. ) at the bottom of the tube. No surface growth, uPPer

part of the broth clesD lower part occupieil by sediments wae cloudy. Seiliments lighter in

colour and growth better than for the other two organisms .

In nutrient broth growth is slow for ihe three corynebocterio, and is not

visible before ttree tlays.

B. Cohn's solution

No growth

C. Milk and litmus milk

The growth of the three Corynebocterio in milk and litmus milk was Yery

slow and ilid not cause considerable change in the milk. No coagulation or peptonization

for milk or litmus milk and no reduclion o, '"r,y 
"hrnge 

in litmus milk .

However, C. ironicum sfoved a yellow sediment after 2 to 3 weeks anal sometimes a slight

1el)cw rurftce jn very old cultures. In C. rothoyi a sedin ent rnay appean but very lste after

about two months. In C. tririci the sedinent is lighter in colour.

D. Nitrate broth

The three organisrrs produceil a flocculent sedirent. No turbitlity'or surface growth.

In all teste carried out for nitrites the result war negative .

E. Bacto - tryplone broth

C. ironicum produced a viscid yellow seiliment and no turbidity. Indol teet was

negative for all CorYnebocterio.

F. Sugar ( brotns >

To indicate the reactions of the three organisms in sugar <broths) many tests have

been carried out ( Tables 4 and 5) .
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Table 4. Reactions of C. ironicum, Q. rothoyi antl C. tritici in dextroser sucrose and

lactose broths ( in one series of cultures at 25'C. ).

Dextrose Sucrose Lactoge

c.i Sediment Sediment Sediment

C.r

C,t

Seiliment Sediment

cl

o

()

Seiliment Sediment

c.i Sediment' surface
growth

Sedimentr suface
growth

Seiliment

E

C. r. Sediment, surface
growth

Sediment

C.t

No more change No rr.ore change
Sediment' surface
growth

C.r Seil.rsurface gr.r acid
Sediment, surface
growth

No more change Sed., surface gr., aciil
Seiliment, surface
growth

Growth is the Eost luxuriant in dextrose broth, antl the leaEt in lactose broth.

In dextrose anil sucrose broth aciil reaction is Eooner for c. tritici than for c. rothoyi

anil nil for C. ironicum.

Table 5. Reactions of C ironicum, C rothayi anil C. tritici in some sugar < brothe)

also in pectinr at 25'c. ( the cultured have been observeil for lT alaysi the sugar

< broths > have been brought exactly to the neutral point )'

ros Lactoge Maltose Fructose Rhamnoge Pectin

C. irqnicum no change no change no change no change no cbange

Sed. r surface gr.r

8ciil.
Sedimentr elight
acid

c.i.

eucS

no chan ha gencno

C. rothoyi acid
after 8

ilays

aciil
after B

days

nno cha

acitl
after 14

alays

light
colour,
acid

no change acirl
after I

days

acid
after I

ilays

aciil
after 8

days

aciil
after 10

dayr

acid
afterS
days

- ll -

C. tritici no change no cbange

No more change

C.t.

Dextrose

Sediment' surface
growth

Seil. , surface gr '
scid

Sediment

Sediment

aciil
after 1?

days



MORPHOLOGY

I. C. iRANICUM

A. In nature

In the slimy substance Fecreted from diseased seeilsr cells are rr ostly single cylindrical
rods, slightly thinner than in artificial media, sometimes ovaL ellepsoidal or short and club-

Bhaped, straight or slightly curved. I to 5'l. are wedge-shaped and there are occasionally rlightly
larger cylindrical or club sbaped cells. Ordinary rods measure 9 to 3.8 by 0.5 to 0.9 p.

anil large club shaped rods up to 1.2 p. wiale. Cells wider than 0.? p, are exceptional.

AEI
Plate 6. Corynebocterium ironicum A') a week old culture on PDA, to compare

with a week old culture of C. rothoyi on PDA, Plate 9 B. B ) 27 day old culture on

Sabouraud G P A.

B. In eulturor 7 to 30 days old

I . W}.eat flour ager

This medium is the best for $owing r ctrllure cI0Fo lo the natu[l state. Colonies

urually have a lemon yellow colour near to the colour of the olimy gubstrnce eecreteal from
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diseased Eeedsr and cells have armost the same appearatrce as in nature. About 40./. of
individuale are false wedgos ( wedges ahowing d.eprersion et tlre angle ) uruauy consisting of
two short rods. There gre a few parirsailesr usuelly in traro and occasionaly three or four
( Plete 8 A).

No agglomerarion of individuals as with Sabouraud GpA, so that the cels rcparate

easily when diluted in water. cers measure J to 3 Ly 0.? lo 0.9 p, usuolly 99'l. of ceus

no longer than 2.3 p and yery few up to 5 p. long anil 1.2 p wide. Some other compositions

of cells may occur, but not often,

A B

Plate ?. Corynebocteiium ironicum on Langerodl GPA, A, 2? day, B, 30 day-old

culture, which show many club-shaped cells.

2. Potato-dextrode agar

Growth is luxusiant on this medium. Cells are witler than on other media. About

70'/.of. iniliviilualg erc dinglc cylinilrical, oval or ghort clubs. There are a number of

rhort_branchcd ,wedge shapcd, oceasionally true wedges or large club-shaped individuals.

Cellsmeasurel.3to3by0.srolp,,aoeryfewupto6l.tlongandl.2Fwide(Plste6A)'
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3. Langeron glucose PePtone agar

Growth ir also luxuriant on this meilium. Large club-shaped roils are more numerous

than onthe other meilia ( Ptate ? ). Th".u are about 10 to z0'l' cylindrical rodE 10 to

20./. oval anil about 60./, small or large cl'rb shapes, which are continue or barred, being

wide at one or hoth entls There are only a few wedge-shaped ( up to 10 '/' )r and once in a

while some branched'or Y shaped ceils. Cells measure 1'5 to 4 5 by 0 6 to 1!''; club-

shapeil cells up to 5,3 p long ( exceptionally 9 p ) by 0.9 to 2.3 p. Club shaped cellg are

more numerouE in old eultures.

4. Sabouraud glucose peptone agar.

Growth mostly fails on this medium because of an excesaive amount of sugar. As

AEI

Plate 6. Slopes 13 day old cultures on WFA, A ) Corynebocter.iurn ironicum,

I ) C. rorhoyi.

on Langeron medium' th€re is sometimes a large number of club-rhaped cellsr with most

clubs wide at both ends. These clubs mmetimes are iliviiling in the midille to form

two sepsrate wide oval or round celt6 ( Plate 6 B ),
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5. Glucose peptone sodium chloride agar

6. Nutrient agar

Growth is legg on thir meilium than on other media. Cells are also smallep and

A

Plate 9. A ) Corynebocterium tritici , 13 day old culture on W F A. To compart

with Plate ? which ara cultures oI the samc date and on tbe same mediurn'

B ) (;. rorhoyi , a week old culture on P D A. To coEpare with C. ironicum, Plate 6 A

which is the same date culture. Ilere shows longer cells and different combioations

of ceIls.

B

-l,
t ra .:r.' .rt"t lo' t

l'
a

Wedges are more numerout than single roalsr uguslly having short angular branches.

Sometimes there are quadruples where two ruedges having a common origin are cloeely

attacheil totether. Cellg measure l. 7 to 2. 3 by 0. 7 to 0. 9 P' and at tirer up to 3.8 p

long. I-arger club rhapes are less than Ii 1000 and up to 4.5 p long by l. 4 p wide.

are about l5'r. weilge-shaped. On this medium cells are clumped togetherr formin;

ag3lomerations which are almost imPorsible to be eeparatod in a drop of water.

II. Comparative morPhology of C. iranicumr C. rathayi snd C. tritici

All of theee three organisms show the basic chcracterislics of the 3enus
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corynebocterium, with no very great morphologicel variancei howeverr c. tritici is Eome -
what different from the other two.

For cxrmple, in a 13 -day- old culture on WFA it showg Ehorter cells, moetly
ghort oval and sometimer munil.

On the other hand C. ironicum and C. ralhoyi are Eomewhat dirtinguisheble
in a week old culturer on potato - dextrose rolop€ it 25.C. ( Plates 6 A & 9 B ):

C. rothoyi C. lranicum

The difference on nutrient rgarr where the growth ig not luxuriant ir hsrder to
dietinguish. Howeyer, in a 7 -day-old culture on a nurient agar tlope at 25. C. they
compare aE follows ,

C. rothoyi C. ironicum

Single ordinary rods, distinctly
one or both ends wider than the middler

a few cylindrical rods' ordinary length

up to 3. 8 P r cellt usuelly slightly

wider.

About 10 '/. true V-shaped or

Y' W' X, ot U- ahaped i a few false

wegdesi Y and W and Eometimet X _

shaped are common ( Plate 9. B ).

Single rods more numerous than

V-shapeil. Cells slightly longer than

in C, ironicum. True V and Y are some-

times seen. Sin6le rods show tlight
depression near the midtlle.

Single ordinary roils , mostly

oval or cylindricsb a few having one

or both ends wider or if so at leaBt not

so dittinctly oE in C. rothoyi , ordinary

Iongth of cello up to 2. 5 pr cells uruelly

Elithtly nsrrower.

True V with no deprcssion at
the engle ar6 excoptionsl' mortly fdse_

V wilh ehorter branchesi Y and other
formt not present or very few
( Phte 6. A ).

20 '/. ringlc cells, 80 ./" false

wedges 8nd a few palissade. True wedges

are the €xception.

MICELLANEOUS TESTS ANO EXAMINATIONS
I. Metachromatic granules
Whon examining a hanging drcp of colls Burponsion of C. ironicum, C. rathoyi sr

c. trilici from liquid med ie suchas nut. brothr .nd meat - infusion - dextrose brothr dark
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refractint grrnules are eriily diltinguiahable in some cells e6Pecislly in the longer

oneE.

Celh grown on soliil or liquid media when staineil by different rPore method

staining or by other bacteriological staing shotd granules which are darker coloureil than

other perte of celk.

For example, when ueing the Schaeffer and Fulton methoil of tpore staininp tho

whole cavity of the cell becomel red ( gafrenin ) except that the Polcs accePt more

colour ( dark eafranin ). Stained with Loeffler's methylene blue' darker blue granules on

a lighter blue backgrountl are distinguishablei anil with earbol fuchsinr dark and light red.

Il is rorth mentioning thatr in e very short cell' almogt the whole cavity of the

cell absorbs the darker ehade of the stainr while in a cell of a medium length only thc

polea become derken anal the middle Part of the cell ie lighter.

Later thig eecond type may divide and form two cellg of the first type longer

cell6 uiually have more than two metachromatic granulel.

lI. Catalaee

l'or this test five-day-old nutrient agar elopee were used. A few drops of Hydrogen

peroxide ( 10 yolumes ) were added to the cultreE. All three Corynebocteriums produced

bubbles ( usually more from C. rothoyi end C. ironicum than from C. tritici ), 60 the

te6t re8ults for catalase are potitive.

III. Cepeule rtaining

This test was algo carried out only for C. ironicum, and

lV. Gram Btaining

TLis test wag also carried out only for C. ironicum'

24 dayr old' and celle from the slimy recretion on the the hogt

in all c.sses.

V. Acid faet

This test

alwaF neg!tiYe.

VI. Motility

For this tertr hanging drops from one or more

-1?-

was carried out gevergl times times for C. ironicum, aud the regult was

the result war positive.

using culturee of from 3 to

. The results were positive

day - old cultureB in nutrient



TEMPERATURE

THE
RANGE IN GROWTH AND VITALITY OF
THREE CORYNEEIACTERIA

Minimunrr optimunr and n aximum temperatures of the growth of the three organisms

and their death point were sturiied

I. Minimum

To find the minimum tcmperature several experiments were carried out.
FirBt' inoculated slopes anrl plates of ilifferent agar media were put in places of

various low temperatures' and the minimum temper.ture of each organism war roughly
indicateil.

For different low temperatures different parts of a refrigerator were used.
The temperature of each part was controlred by a thermometer and registered severar

times each day. For final experimentsr inocurated sropes were placed in glase jare containing
watet and a thormometerr and each jar was put in its proper place in the refrigerator.

Agar plates inoculeted by each corynebocterium and placed for e month in the

cooling department of the refrigerator did not 6how any growth. The ternperature was alwaye
bclow zero and ihe medium fmzen. After a month in this temperrture the plates were

remored]and placed in 25' c. incubator where growth appeared sfter r few dayr. Hencc it ir
known that there Corg'nebacteriums can reriet frort for at leert , month.

The minimum temperatures of gmwthr determined from different experimentlr ere

1. C.

3'C.

llr'c

and meat - infusion - dextrose broth and from water of condensation in potato - dextroEe

slopes were examined by microscope. None of the three corynebocteriums gho*,ed true

motility.

as follows :

C. ironicum :

C. rothoyi :

C. tritici :

Tracea of trowth werc geen after 35 dayr on WFA, Lang. GPA anil yeast GpA

for the corynebocteriums in the above mentioned temperatures. No groroth wa' seen

below!there temperaturer.

-18-



II. gptimum

To finil the optimum temperature for the growth of there organisms, slopes oI

WFA, PDA' Yeast GPA anil Lang. GPA were uged. fnocula were diluted in sterile wat€r and

with a dull needle a gtreak wag made on each slope. Great care waB taken not to make a deep

etre8k, but just to Emear the flat enil of the nceille on the medium. Many replications were

usedr 4 to 7 tubeg for each temp€rsture, Conttant bath-temperaturcs, and Bometim€6 incubetors

were u6ed. Inoculated tubeg were placed in water-filled jarsr each equiped with a thermometer.

Temperaturee were controlled and regirtered several times a day.

After g rerres of experiments it was found that the approximste optinum temperature

for C. ironicum wag between 24' to 26' C.i for C. rothoyi 23' to 24' C.; and'l forl C. tritici

26' to 21' C. A. final experiment using 8 different conBtant temperatures and 4 or more

replicalions shoreil the reeults as indicated in Table 5.

Table 6. Cultureg at I different temperatures showing the optimum temperature

for C. iranicum , C. rothoyi antl C. tritici.

Cultures 20'c 2 s'C. {c
4b

2L 26+c 26+c.

2 days 4h 1a
3b

1a

3b
5a

th
3b 3b 1b

3cc c

C. ironicum
3b
1c

4b a 2b
2c

lb
3c

4c 4d
4 3b

.1b 4a 4a

2b

4c 4no gr.

4no gr

C. rothoyi

4h 4a 4a 4c

3b
1c

4b

4c
gr

d
no

I
3

24'c.

JC

lno gr

4c

4c 2b
:c

b
2b
2c

4c

C. tritici
4 3b

1c

4b 2a

b

4a

26.s

4a !a

2c

2a

2c2 C

": 
growth no. I ) b- growth no.2) c: growth no.3 ->d.: grosth no. 4'

con6ialcred in each horizontal line. no gr. : no growth. The numberg before the

-19-
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1,4+c

28'C

4c

3a

2b
4c 2c

2no gr.
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lctter6 show the number of tube6.

So retults of this experiment inilicate the optimum tempentur€g

C. ironicum - 2S'C.

C. rothoyi - 24' C.

c. rririci - 2 6. 5' c.

II[. Maximum

Many experimentE were csrried out to determinc maxirnum terrperatureEr

and the 6sme procedures aE for optimum were followed' Since the media were soon losing

a gleat part of their moisture in high temperatures, slopes having some water of condensation

were uged, so that the meilia coulil retain their normal moisture throughout the experiment

( 20 to 30 clays ) .

The maxirr,um tenperatures indicated by there experiments were :

C. ironicum- 31' C. Above this temperature there is no growth even after a month'

At 31'C. growth appears after about 6 to I days'

C. rothoyi - 29'C. The first growth appearr after about 6to 8 days'

C. tritici - 34'C. There is a slight growth after about 2 weeks at 34'C'

Inoculated. slopes placeil in a maximum temPeraturc usually do not grow regularlyi

mostly some gepsrate colonieE appear. When these slopes are placed for about I to 2 rseeke

1.
qt a temperature slightly above the maximum { i to t'C ) and then placed in a lower

temperaturer no growth or only some geParate colonits m8y 8pp€8r'

IV. Death point

In a series of experiments it was found that the death points of the three

orgenigms are between 49' to 56' C. Further experiments were carried out tO aletermine

the actual death point of each Corynebocteriurrl

For each organism anil each tcmperature from 49" to 5 6'C., tt,o tubes of nutrient

broth were useil.Inocula were firet taken from slopes or platerand diluted in tubes of nutrient

brothr of which a loopful was useil for each experimental inocuhtion. Tubes of nutrient

broth before being inoculated were placeil for geveral minutes in the Eaiie conitant

terperaturebathinorilertogetthedetermineiltemperaturebeforeinoculation.After
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C. iranicum

C. rothoyi

Inoculun:6lopcs

PDA,a week old.

sll tubes from

5l to 56

all tubes from

50 to 56

Inoculum: slopes

WFA, 2 5 days

old.

Inoculum: slopes

PDAr 35 days

old.

Inoculum: PlateB

Yeast GPA, 20 ilays

oliI.

all tubes from

51 to 56

all tubes from

5l lo 56

all tubec from

Sl to 56

I tube 49 and

all tuber from
50 to 56

8Il tub€s from

52 to 56

al] tubes from

49 to 56

I tube 49' 1 tube

5l and all tubes from
52 to 56

C. tritici

As shown in the tablet C. ironicum has a 
'leath 

Point between 5l'to 54' anil

mort probsbly 53' C.; C. rothoyi' 50' to 52" end most Pmbably 5l' C'i end C tritici'

49. to 50' C.

DESCRIPTION

CORYNIIJACTERIUM IRANICUM SP. NOV

Roils : eingle or tometim€s occuring in a large ProPortion in false wedgel (wedges

having a dePreorion at the angle-uP to 90 'i" )i very selilom ttue V ( heving no

depreaeion at the angle ) or Y'WrU-shaped or with yariou8 short branchingi orr in some

old cultures, club-shaped with one or both ends wiileri frequently beaileil with r,eta-

chromotic grenalesi ordinary roils 0.9 to 3.8 by 0 5 to 0'9 pi large club shaPes uP to 6(9)

p long anal 1.2 (2.3) p wiilei gram positiver not aeid frst' not motile' capsule '

_21-

.ll tube8 from

50 to 56

being inoculatedr tubes were kept for exrctly ten minut€s in the condtant temPerature

and then remoyed antl placeil in an incubator at 25" c. The reEulti of the laet four

experiments are Summarized in Table 7.

Teble ?. Results of tleath point in four series of experiDrenlt. For esch tlerree from

49. to 56. C. 2 tub€s of nutrient broth were useil. Tubes which ehoweal no growth rre

indicated.

1 tube 53 and

all tubee from

54 to 56



Ager colonies : round; ealge entirei convex; 6mooth; glirteninti lemon to yellowi

Yitcid; non-trantpsrent.

Meet-infusion-alextrose broth and nutrient broth: no cloudingi no surfece growthi

only ycllow viscid sediment.

Gelatin , very alowly and slightly liquifieil.

Nutrient agar rtab : filiformi beadeil towaril th€ bottom.

Milk and litmus milk : not changed i yellow sealiment anil rometimes slightly

yellow mrface found only in old cultureg.

Nitrates' not reiluceil.

Bacto-trypton€ broth : no indol.

Kligler Ircn Ager: with much inoculum becomos redi no hydrogen mlphide

Cohn's solution: no fowth.
Starch : hydrolyzeil.

Catslite.

No eciil & no ga5 from dexlroser tucroie' lactose' maltos€' fructose' rhomnose or pectin.

Minimum temperature for gmwth l' C.i optimum 25' C.i maxirrum 3l' C.;

deeth point about 53' C.

Symptorns, secretion of yellow bacterial slime from ovaries of wheat and abortion

of the grsin6.

Host, Triticum uulgore.

Geographical ilistribution : Lan : Azarbayejen.

GORYNEBACTERIUM R.{.TH.q.YI ( ERWTN F. SMITH)DOWSON

The doscription is from results of the studies in this paper, .(except !rhere,,.

Rods , single or BometimeE occuring wedge,shapedi about l0'/. of individuals

may be true V-ehapeil ( wedges having no depression at the angle ) or Y, W, X, or

U-shapedi ordinary rods l to 3.8 by 0.? to 1.1 p, a few up to 5.5 p long and

I .3 p r.'ide.

" Gram positive, not acid fast, ' non-motile, "caprule".

Agar colonies: rounili edge entirei convexi surootlr i glisteningi yiscidi cream or

lemon to light yellowi non-tran6parent.

Nutrient broth' no cloudingi not pelliclei flocculent yellow sediment.

Gel8tin: slowly liquifierl.

Nutrient stab: filiformi bottom beaded.

Kligler lron Agar: with nruch inoculum, becomee reali no hydrogen eulphide.

NitrsteE : not reduced.
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Milk and litmur milL : not changeil; only very slow grorrth with yellow seiliment.

Cohn'e tolution : no Erowth.

Bocto-tryptone broth :no indol.

Starch : not hyrlrolized.

Catalaee.

No gaar but acid from dextmser sucrote ' mrltodet Pectin and probably from

fructorci no acid from lactoae anil rhamnode.

Minimum temperlturc 3'C.i optimum 24' C.i maximum 29'C.i tlerth point

about 51' C.

CORYEtsACTERIUII TRITICI (HUTCHINSON) BURKHOLDER

The description is from the Btudied in this paper.

Rodr: ringle or occuring in wedgesi rarely W and X-ehaped or palieeadas; ordinary

rode 0.9 to 2.3 by 0.7 to 0.9 Pi longer up to 5 P or wider up to 1 Pi non-motile.

Agar colonies roundi edge entire; convcxi smoothi 3listeninqi vhite to creami

non-tran6psrent.

Nutrient broth: not clouded at the upper part; not pelliclei flocculent sediment or

particle! cause elouding et the lower part.

Gelatin: not liquified.

Nutrient agar steb: filiform and beadeil toward the bottom.

Kligler Iron Agar: with much inoeulum, becomes red; not hydrogen eulphide.

Nitr.tes: not reiluced.

Milk and litmus milk : no change except for sediment.

Cohnts solution: ntr growth.

Bacto-tryptone broth: no indol.

Starch: not hydrolyzcd.

Crtslele.

Xo gas , but acid from dextrose' sucrot€, lacto8e (a) , msltose, pectini no acid

from fructos€ anil rhamnoge.

Minimum temperature 7f2l C. ; oPtimum 26 |' i maximum 34'; ilesth Point

about 50' C

DISCUSSION

Corynebacterium ironicum thows Bome eimilarities to C. ogtopvti on Agropyron

smithii r C. rolhoyi on Doclylis glomeroto, Secole cereole anil Cynodon doctylon and



C. tritici on Triticum oulgore in the production of elimy gubstence from infloreBcence.

It differl from C. ogropyri in gram staining r gelatin liquifactionr reduction of

nitrrteB, reactions in tugar broths' etc. i from C. rothoyi in gelalin liquifactionr etarch

hyilrolysiar reactions in sugar broths, etc. i and from C. tritici in gelatin liquifaction,

resction6 in tugrr bmth6' starch hydrolydis, etc.

C. rothoyr, as 6tualied here, showl rome Emsll differences with the deecription

of Dowson ( 1942 ) in reaction rn milk and lactose, and *,ith stuiliet of Srbet (1954)

in motility and reaction in milk and litmus milk.

C. triticir at stuilied in thir paper Eholr8 6ome divergenceEr with the descriptions

of Burkholder ( 19{8 ) in motility' colour of colonies, reaction in milk, reduction of

nitreter, etc.' anil with udies of Sabet in milk reactionr motility, etc'

It seems th8t these 8uthorB haye been ilealing with different forms or gtrains of

theae bacteriar and probably with different speciesi howeveh s comPlete comparative study

of all elime-producing Corynebocterium specier on inflorescences of grssEes anil cereals should

attract the attention of nvestigqtors.
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