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Gummy Pitting, A Destructive Virus Disease of Poncirus
trifoliata Rootstock in izmir Province of Turkey

Ilrrhan AlZEnl

Regional Plant Protection Research Institute, Bornova, tzmir, Turkey

ABSTRACT

A destructive disease of trifoliata ora"nge have been observed in
Satzuma mand"arins during the survey s'tudies in izmir Region and
indexing trials have ;loeen done for the citrus virus diseases. The in-
dexing tests for tristeza, exocortis, xyloporosis and the other virus
diseases the anatomical tests and the field observations revealed that
gummy pitting had different syrnrptoms from those of the aformen-
tioned diseases. fire main visual sy,mptoms of the disease were gum
pockets in the bark and wood of trifoliata orange rootstok, and the
extended t5ryical gummy pitting from the bud-union to the soil level.
These syrnptoms were different from those of tristeza, exocortis, xylo-
porosis and cristacortis viruses. fire incidence was 50 % in some seve-
rely affected orchards and Satsuma trees showed declining and dying
syrnptoms.

IIflIR,ODUCTION

Becautse of its tolerance to triste-
za and resistance to foot rot, its
adaptation to heavy soil and the
excellent quality fruit produced by
Satsuma trees gronrn on it, trifo-
liata orange (Poncirus trifoliata
(L) Raf.) is a widely used rootstock
in izmir. Honnrever, typical symp-
toms of gummy pitting vinrs have
been db,served on trifoliata rootstock
under the Satsuma trees since 1975

by the surveys and the indexing
experirnents for tristeza, exocortis,
xyloporosis and the other virus di-

seases of citrus (Azeri, 1973; Azeri
and Heper, 1978).

Since then, the relationships of
the gummy pitting with the other
knovm viruses which caused dwar-
fness, barkscallings, gumming, dec-
lining and stem pitting incited by
the recently reported Cristacortis
(Azei, 1979) have been exarnined.
Gurnmy pitting affected trees have
heen tested by indexing and the
Child's Color test during the virus
studies.
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IVIATERIAI"S and METHODS

Totally 30 Satsuma mandarins at
10 to 15 years old which showed
the extrlressing symptoms of gummy
pitting on their trifoliata stocks
were selected for tristeza, exocor-
tis, xyloporosis, psorosis, stubborn
index tests since 1973. Tltre follo-
wing indicator plants were used in
indexing; Etrog citron (Citrus me-
dico Linn.) !*tzrlna 861 for exocor-
tis; Orlando tangelo (C. paradisi
Macf. x C. r.etieulata Blanco) for
xyloporosis; Madam vinous (C. si-
nensis (L) Osb.) sweet oran,g:e,
Duncan and Marstr grapefruit (C.

paradisi Macf.) for Stubborn; Mexi-
can lime (C. aurantifolia (Christm)
for tristeza; sexton tangelo (C. re-
ticulata x C. paradisi) and Dweet
tangor (C. reticulata Blanco x C. si-
nensis (L) Osb.) for psorosis (Con-
cave4um) virus were used as pre-
viousely reported by Azeri and He-
per (1978). The bark floem o,f the
trifoliata s,tocks werre also exami-
ned by Child's color test for detec-
tion of exocortis aldehyde reaction
in phloem as described by Azeri
(1e73).

RESI]LItI and DISCU$SION

Symptoms: T'he typical visual
symptoms of gummy pitting virus
are gum pockets in the bark (Fig.
3) and wood of trifoliata orange
rootstocks (fig.  ). When the bark
of the vims affected trifoliata stock
is removed helow the bud-union,
typical gummy pittings extended
from the bud-union to the soil level
can be seen as shovm in (Fig. 1).
Gum impagnated pegs different
from xyloporosis and cristacortis
pegs have been observed under the
bark surface of trifoliata stock (Fig.
2).

In severely affected trees,. trifo
liata roots,tocks have developed very
deep gummy pittings and the bands
of gum frum the bark towards the
center as shown in (Fig. 5). At this
stage of the disease, trees show dec-
lining or frequently dyrng symp-
toms.

The differences of the gummy

pibting from tristem, and. xyloporo-
sis are normal and clean scion bark
and wood development above the
,bud.-union when the first disease
causes hearry gumming below the
bud-union as shovrn in (Fig. B). The
visual symptoms of gummy pitting
on the Satsuma scion are mitd or
severe dwarfness and declining
(Fig. 6) at t'he later stage when
the Satsuma trees reach 10 or 15
year old.

Indexing tests. - Indexing trials
with 30 Satsuma trees affected by
typical gummy pitting have reve-
aled that, this disease and its symp-
toms have not been assosiated with
t'hose tristeza, xyloporosis, exocor-
tis, lxorosis and stubborn disease
as prwiou sly descrirbed by Azeri
(1973, 1978, 1979, 1981). Some
gummy pitting and o<ocortis-infec-
t€d $atsuma trees showed both
gummy pitting and typical exocor-
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tis scally bark sYmPtoms. GummY
pitting-infected satsuma trees free
from srocortis, xyloporosis, tristeza
and psorosis have develoPed onlY

typicat'gummy Pitting sYmPtoms

on trifoliata stock. When the sat-

suma are infected with xylop'orosis,

typical gummy Pegs have been no-

ticed a,hwe the bud union different
from gummY Pitting Pegs and Pit-
ting which develoPed under the
bud-union as shounn in Fig. 1 and

2.

Color tests.Eark sPeciments from
the gummy-pitting affected 30 trees

have been examined bY child's co'

lor test (Azeri, 19?3) for identifi-
cations of anatomical affects of
gunmy pitting and exocortis dise-

ases in the bark Phloern of trifo-
liata stock. When tihe trifoliata
stocks were infected with onlY

gummy pitting, Phloroglucinol,z
HCL treated-bark sPeciments have

Table 1. Tltre rates of incidence of gummy pitting in the different

showed typical gum imPagPa ions

in the trifoliata bark as shown in
Fig. 4. Drtrring the complex infec-
tions with exocortis and gummY

pitting, it was Possibte to see both
phloem ray cells aldehyde reaction
of exocortis and gurnmy Pitting
reaction and Phloem gum imPag-

natioen of gummY Pitting.

Incidence.-The large affect of
gummy pitting virus has been ob'
served on trifoliata stocks in 9 Sat-

suma plantations in different loca-

lities Seferihisar, Giimtildiir and
Central County. The exarnined Sat-

suma trees were between 10-15

yeard old", TYre rate of incidence of
gummy pitting virus were verY high
(50 %) at tJre 3 orchards in Sefe-

rihisar county as strornrn in Table

1. All of the gummy Pitrting affec-

ted trees showed tYPical sYmPtoms

of the virus on their trifoliata
stocks.

localities.

-4t-

Localities

Central County
Seferihisar
Giim'titdfir

Ttre number of
the Satsurna
Orchards and
the trees
examined for
gummy Pitting

The nrumber of
Ttre gummY
pitting
aff,ected

The incidence of
gummy pitting

26,6

50

25

Number
of

Orcr.lard

Numher trees
of

300

300

300

3

3

3

BO

150

15

205Total 900
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Schwarz and McClean (1969) re-
ported that, gurnmy pitting was
not ihsect transmissible and
the disease had quite diffe-
rent syrnptoms from those of tris-
teza, xyloporosis, exocortis, tatter-
leaf virus diseases. The authors also
reported 1L-BZ % incidence of
gummy pitting in South Africa for
different citrus buded on trifoliata
orange rootstock. F?aser et all.
(1976) also reported that, many va-
rieties of citrus carried gu,mmy pit-
ting inducing factor and produced
gumrny pitting symptoms when bu-
ded on trifoliata rootstocks. fire
same authors revealed that, high
temperature co,uld affect the s5rmp-
toms development and the symp-
tom severity on trifoliata orange
was related with the different stra-
ins of gummy pitting virus. Tfie

Satsuma mandarini izmir iline
ba$h baa sahil nlntrkalarrnda ge-
n\ bir iiretim hlanrna sahiptir. Sat-
suma mandarini bu yrirelerdeki top
rak yaprlanna ve kOk giiriikliiSiine
dayaruklr olan ve kaliteli meyve ve-
rimine olumlu etkisi olan iigyap-
rakh anacr iizerine aqilanmaktadrr.
Ugyaprakh anactn birgok iyi dzel-
likleri yanrnda bithassa exocortis
hastahfrna ve son yrllardaki araq-
trrmalarda gummy pitting hastah-
Srna kargr duyarh olduSu bilinmek-
tedir. izrnir ilindel<i turunggil a}ag-
lanndaki viriitik hastahklann sap
banmasr igin 1973 yrlmdan beri ya-

authors reported that, gummy pit-
ting could dwelop its symp-
toms not associated with exocortis,
xyloporosis and tristeza but mixtu-
re of strains of gummy pitting and
exocortis may occur commonly in
soma trees. ReutJrer et aI (19?B)
also relnrted gummy pitting was
not spread by natural means, b,ut
this virus was norrnally spread only
by the movement of infected pro-
pagative material.

For control measures, it can be
recomrnended use of virus free clean
parent maberial from healthy Sat-
suma trees. Clean stock is useful
also in limiting or preventing da-
ma,ge from the other known virus
diseases. Eradication of the unfru-
ituful and declined trees, and rep-
lanting with virus free plants is
necessary in a short time.

pilan endekslerae testleri ile tarla
gcizlemleri sonunda, exocortisten
sonra gummy pitting hastalrfrmn
iigyaprakh anaglarda zamkh gukur-
luklar meydana getirerek 10 ve 15
yaqmdaki aSaglarda <iliimler mey-
dana getirdi[-i saptanmrgtrr. Hasta-
hk iigyaprakh anacrn tist krsmrn-
daki agr krsmrnda herhangi bir ana-
tomik belirti olugturinadrfr halde,
agr yerinin hemen altrndan kcik ta-
crna kadar iigyaprakh anacrmn ka-
buk ve odun dokusunu zamklandrr-
makta ve diper viruslerden farklr
gukurluk belirtileri olug,turmal<ta-
drr. Hastaltk ban Satsurna bahgele-

6znr
izuin iilrvonxi iiqyapneKrJ ANAqLARTNDA zARARLT BiR
vinus HASTALTGT (ZAMKLI gUKIIRLIIK,, (GIIMNrY-PITTING)

-48-



rinde % 50'ye kadar yaygrnhk gds.

termekte olup, 10 ve 15 yagmdaki
afaglarda agrn boclurluk, gbgme ve
<jliirn belirtileri gii,stermelctedir.

Zanl<Lt gukurluk hastaltfmtn iire-
timde kullarulan a$r gozii ve kalem-

T. AZERT

leriyle gegmesi nedeniyle, yeni {i-
dan tiretimlerinin virusstiz afaglar-
dan yaprlm'asr \re aynca hastahkh
verimsiz a$aglann stikiilerek yerle-
rine saShkh afaglarm dikilmesi ge-

rekmektedir.
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Figure 1. Gummy pitting virus affected trifaliata orange rootstock showing
typical pits of the disease.

tr'igure 2. Gum impreg-
naten pegs of gummy
pitting on the lover bark
Surface of the trifoliata
stock. fhe Satsuma sci-
on section above the bud
union (arrows) were
normal (clean).

,+t$'
',:i,;.

d""c
-j'#

f,
"ii.i
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liil!

Figure 3. Heavy gum lesslons and pits on the wood of trifoliata orange roo't-

stock after removing the bark wood and the bark tissues of the

Satsuma scion is clean.

"1S.1

F igure 4. Radial-longitudinal gection from the bark speciment of the gummy

pitting a^ffected trifoliata stock treated with phlorogincihol fHCt;
(a) phloem lea.f fibres; heavy gum impag::ated dead floem tissue

different from the aldehyde reactions of exocortis.
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tr'igure 5, Crosg-section
of the trifoliata trank
affected by gummy pit-
ting virus. Gummy and
deep pits (as showen by
rows) and bands of gum
Could be seen on the
section,

F igure 6. satsuma tree on gummy pitting affected trifoliata orange stock.
Satsuma tree.s shows dwafness and declining from the single virus,
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Preliminary lnvestigation of Potato Diseases Caused
by Mycoplasmalike Organisms (t\,4LO) in Erzurum Region

Ahmet SITI8

F aculty mernber of Department of Plant Protection, Faculty of Agriculture,
Atatiirk University, Erzurum, Turkey

ABSTRACT

Three different kinds of potato disease caused by mycoplasrnalike
organisms (MLO) were described in Erzurum region hy evaluating
their visi;b,le symptoms in field conditions. These are namely; hair
sprout on turbers, witches' broom and stol,bur diseases on potato plants.
Ttre incidence of witches' broom infection is very scare in the region,
however, this is the first report about ttre presence of it in Tirkey.
The hair spnout has at least 4.1 /o rate of disease incidence in the
seed stock of potato growers. On the other hand the rate of disease
incidence of potato stolbur could increase to the level of 86:3 % vrhich
is probably disserninated hy two species of leafhopper vectors (Hya-
lesthes obsoletus signoret and Abhrodes bicinctus schrank) efficienfly.
S, h spite of its zuitable ecolqgical, topographical and clirnatical
conditions for the seed potato production in Erzurum area, these vec-
torsorne pathogenic diseases of MI.O decre'ase the chance of the suc-
cessful seed potato production.

INTROD|TICTION

As rlisulu (195?) evaluated that special envirpnmental conditions.
the commercial potato production For ttris reason Erzurum area has
is possible everywhere in Turkey, attracted close attentions of public
seed potatoes, however, could pro- and private sectors for the seed po-
duced in several regions, tike Er- tato productioar. EVen thou,gh se-
zururn, Kars and Bolu. He empha' veral attempts were made for the
sized that Erzurum region has two production of certified seed pota-
highlands for this purpose, namely toes in isolated fields and locations
Pasinler and Erzu.rum plains. spe- of both pasintrer and Erzurum plains
cial topograpfiical, ecological and since lg?b. Despite of the careful
climatical featrures of these plains field controis for those diseases on
are almost ideal for ,the seed pota- potato plants caused by fungi, bac-
to production which requires very teria and viruses which were in-
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dexed and rogued immediately, all
those attempts were unsuccessfui
and disappointing because of some
other prevailing diseases of pota-
toes. All those failed attempts
irnply that the seed potato produc-
tion is going to be very risky btusi-
ness venture in this area.

Present disease problems of Er-
zurum potatoes can be sumrnarized
as follow; dry rots of potato tubers
in storages caused ilo5r Fusarium spp.
were reported by Gi.indiiz (1977)
are widespnead and very destruc-
tive for tubers in storage. Diiken
(1977) also identified and repor-
ted another fungal irrfection, black
dot caused by Colletotrichum atra-
mentarium (8, et. Br.) Tauib has
been a quite harmful disease in the
field conditions. According to Yiik-
sel (1978) tuber rot nematode
Ditylenchus destmctor Thorne is
ansther local prclblem in Erzurum
region. A nurnber of virus diseases
of potatoes caused by potato virus
X (P\IX), lntato virus Y (PVY),
potato leaf roll virus (PLRV) and

potato virus S (PVS) were identi-
fied and reported by Qttr (1980)
in field conditions and they have
degenerated all the potato seed
stocks of growers in this area (Qt-
tir, 1982). AII of those potato dise-
ases in Erzurum region have been
establi'shed themselves thoroughly,
including their efficient vectors,
which pose a serious threat to
the seed potato production (Qrtrr,
1984).

In spite of using potato seeds
which were free from all those dise-
ases of potato revealed that some
other disease problems are present
in Erzururn area. Because of these
unkown infections valuable founda-
tion and registered seed potato ma-
terial for tfie seed potato produc-
tion have been lost since 1975.

The aims of ttris study were to
determine those potato diseases ca-
used by MLO and their rate of in-
fections which were probably res-
ponsible for the recent disappoint '
ments of seed potato production in
Erzurum area.

IVIATERIALS ANd METIIODS

In order to determine seed-borne
potato diseases caused by MLO, seed
potato tubers were sampled accor-

ding to Bora and Karaca (1970),
frsm ttre growers of. 29 villages in
Pasinler and Erzurum plains. The

sam,pled potato tubers were placed
in greenhouse section in which the
mean temperatule is about 20"C in
April. Two weeks later the tu'bers

which were not sprouted or spro-
u,ted hairy, wene counted and re-

corded. So the rate of hair sProut

infection was determined as in %
in the Erzurum area.

Observations for the witehes'
broom infections on potatoes were
done through out the field trips in
Pasinier and Erzurum plains. The
suspected potato plants were exa-
mined for the characteristic symp-
toms of the MLO infection, and
described.

Tlhe vector-borrre potato diseases
catrsed by IlE O were studied by so-
wing disease-free registered Cosima
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and Isola seed tubers, obtained from
Bolu and Erzurum, potato research
stations of Ege Regional Agricultu-
ral Research Institute, Menemen,
Izrnir. Experimental field plots con-
taining 280 plants from the each
variety were set up 100 by 40 cm
distances in the Research Farm of
Atatiirk University in Erzurum
plain during the years of 1981,

1982 and 1983. The recording date
of stolbur disease incidence and the
rate of infection were determined
d'uring these experiments. Further-
more in 1984 by setting up another
field experiment, in which the plots
containing 44 plants each, the rate

of stolbur infection, the date dise-
ase incidence and the effect of di-
sease on turber yield were determi-
ned in both Erzurum and Pasinler
Pla.ins. Ttrre research farm of Eas-
tern Anatolian Regional Agricultu-
ral Research Institude in Pasinler
Plain was also used for this purpo-
se. In order to avoid the contami-
nations and interactions of virus
diseases of potatoes, the suspected
plants were checked bI/ mechanical
sap inoculations made from these
plants to the virus indicator plants
iisted in Table 1. So virus infected
plants were indexed and rogued.

Tabte 1. Virus indicator plants used for the ind,exing of potato viruses

in Pasinler and Erzurum plains.

Narne of indicator plant Variety Name of virul

Gomphrena globosa L.

Chenopodium amaranticolor Coste t- R€yn.

Chenopoditrm quinoa Willd.

Datura stramonium L.

Datura metel L.

Nicotiana tabacum L.

Mixed colors PVX

PTtrY

PVS

P\rX

PVS

White-Buriey P\rY

RESULTS

As a result of the investigations
made on seed,borne hair sprout di-
sease incidence on potato seed ma-
terial was determined as shown in
Fig. 1., and its rate of disease inci-
dence was summarized in Table 2.

Despite of thti rigid hard apperan-

however, exhibited lo,ng spindle or
hairy sprouts in contrast to thick
and short sprouts of healthy tubers.
Such as infected tubers nsver grown
up as healthy plants. fire average
rate of hair sprout infection on seed
potatoes occurs as 4.1 % in Erzu-

ces of some infected tubers they rum region.

,could ne{r'er sprout. Some of them.
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Figure 1. Hair sprout infection on seed potato tubers caused by Mycoplasmalike
organisms (MLO). Healtfiy tuber is on the left,

Table 2. The infection rate of seed-iborne hair sprout disease on
potatoes caused by MLO in Erzurum region.

Location of potato
tubers sampled

Num,ber of
villages

Number of
tubers tested

Numrber of
infected tuber

Rate of
inf.. %

Efzurum Plain
Pasinler Plain

13

16

323

485

t2
2t

3.?1

4.33

To,tal 3380829 4.r4

The witches'broom of potato was
another disease caused by I/ILOs,
was found rarely in Erzurum area.
The infected tubers produced great
number of thin and long shoots

when they used as a seed material
(Fig. 2). These shoots and buds ab-
norrnally crowded and never pro-
duced any healthy plants or tu-
bers.
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Figure 2. Disease spnptoms of witches'
Pasinler plain in 1980.

A vector-borne disease, stolbur of
potato was found as the most des-
tructive infection caused by MLO
in Erzurum regton. The infection
was r,ecorded only by sowing dise-
as€{ree re,gistered potato s€ed tu-
bers ,in order to avoid interactions
with other vector borne potato di-
seases. Somehow registered seed po-
batoes were contaminated with vi-
ruses and other pathogenic diseases
in a few instances in field experi-
ments. Only one plant was infected
by tuber rot nematode Ditylenchus
destructor T'horne. Ttre po,tato
plants have been infected mostly
by stolbur disease in the field plots.
Three-year of field experirnents in
Erzurum plain indicated that, the
visible sSrmptoms of stolbur are ap-
peared 90 days a,fter sowing during

m*w ry"H; '

ffil-%q

Q*
broom in Cosima potato collected in

the first half of August, The avera-
ge rate of infection was over B0 %.
The results of field experiments
conducted in 1984 was summarized
in Table 3. The visibie symptoms
of potato stolbur infection were ap-
peared once again during the first
half of August in both plains. The
rate of infection, however, indica-
ted slight differences which were
not significantly important among
the locations and varieties. On the
other hand the reduction of tuber
yields vere significantly different
between two locations.

The solbur infected cosima and
isola plants exhiibited identical
symp'toms as shown in Fig. B. Up-
per leaflets rolled and developed
purple tips on the sterns, shorter

'J-

w,
9"9* ;' :

i srf
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'd " '_.
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and thicker internodes large adven-
tive buds and aerial tubers were
recognized as exhib,ited characte-
ristic symptoms. Some of the plants
wilted and died prematurely. Po-

tato tu,bers harvested from the in-
fected plants were sof tand gummY
in texture when they were Pre'ssed
Fig. 4.

Tabl'e 3. The infection rate of potato stolbur disease caused by

Ivlycoplasmalike organism (MLO) in Erzurum area and

its effect on the tuber yield in 1984.

Iocation of field
plots

Erzurum Plain

(Atatiirk Univ. Farm)

Pasinler Plain

(E.A.R.A.R.I. Station)

Rate of inf.
%

T,urber yieid redue-

tion on per plant /.
Potato
cultivars

Isola

Cosima

Isola

Cosima

86.3

81.8

81.8

72.7

46

53

30

35

."fi.tt

F itgure 3. Characteristic symptorns of stolbur disease cau,ged by Mycoplasmalike
organism (MLO) on two pota.to cultivars. A. fsola, B. Cosima.
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Figure 4. Stolbur disease symptoms on fsola potato tubers. A. Tuber fronr
healtlry planf B, C. Tubers from infected plant.

DISCUSSION

If an agricultural area has to be
s€lected for the seed production, a
num,ber of features including dise-
ase conditions of potato have to be
exa,mined thoroughly. Erzutrum $'as
narned as a seed potato production
area due to its ideal topographical,
ecological and climatical features
by Ilisulu (1957). The conditions of
potato diseases, however, were over-
lool<ed for this selection. Beside the
reported potato diseases, tJre results
of this investigations revealed sorne
unkown disease infections in Erzu-
rum anea. In addition to sorne pat-
hogens of viruses, baeteria and fun-
gi, MLOs are also responsi,ble agents
of some other potato diseases like
stolbur, hair sprout and witches.
broom. The incidence of stoibur di-

sease of potato was reported in Bolu
by Sahtiyancr (1966). It was atso
reported in Erzurum area by Sah-
tiyancr and Varh (1966)* under the
name of Stolbur viru-s disease of
potato. After discovery of mycoplas-
malike organisms (MLO), have been
the real causal agents of some of
the plant virus diseases by Doi and
his coworkers in L967, a number
of plant virus diseases have b,een
reexamined etiologicaliy. In this
first report in Japanese Doi and
his coworkers studied the potato
witches' broom infection and found
MLO in the phloem elements of in-
fected potato plants. Bov6 (1984)
reviewed that the term MLO never
implies the genus Mycoplasrna, but
refers to pleiomorphic, wall-less pro-

({') $. satriyancr and G. varh, 1966. Annuar Report of potato Res. pr.oject No. 10?g1b.

R.P.P. Res. Inst. Erenkiiy, lstanbul, Tlrrkey
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karyotic micrporganisms morpholo-
gically and ultrastructurally re-
sem'bling non-helical mycoplasmas
and located in the sieve tubes of
plants carrying syrnpboms such as

leaf yrellows, leaf mottling, leaf
dwarfing, flower virescence, flower
dwarfing, witches, broom, internode
shortening and stunding. So plant
diseases caused by MLOs fit only
th,e first principle of Koch postu-
lates, which means that symptoms
are always with signs. Because of
this fact Van der Want (1972) cla-
imed that the role of MLOs in plant
disases is uncertain. On the other
hand Maramorosh (L914)* had sug-
geste that the first principle of
Koch postulate about the symp-
toms and signs union for the iden-
'r,ity of caujse of plant diseases are
enough evidence, to attri;bute to
MLOs are the causal agents of some
virus diseases, like aster yellows
and witches' broom. Even thou,g:h
he had suggested that may be many
plant, animal and human diseases
caused by unknown identities have
to be reexamined etiologically.
which might be caused either by
MLOs or viroids.

Four different leafhoppe.r species
As a results of etiological studies were identified and reported as vec-

made on potato stolbur disease by tors of stolbur pathogen of potato.
Semancik and Peterson (1971) re- Among them Hyalesthes obsoletus
vealed that the causal agent was Signoret wa^s described the most
not a virus but a teftacycline sen- efficient one by Beemster and Ro-
sitive MLO. Nagaich et al (1974) zendaal (1972) and Wright et aI.
confirmed those reports of stolbur (1981). H. obsoletus was identified
and witches' broom infections of by Iodos and Kalkandelen (1980)
potato by determining MLOs in the as widespread in Erzurum area and

(*) I( Maramorosch, 19?4. Lecture Outlines in Plant Virolory. Rutgers Univ. New

Brunswick N.J., U.S.A.

sieve elements of infected po,tatoes.

fhere was a disErte, however. about
the causal agent of hair sprout in-
fection of potato. O'Brien and Rich
(19?6) claimed that causal agent of
hair sprout syrnptoms on potato tu-
bers is a kind of tuber weakness.
Wright et al (1981) described this
symptom as a separate potato dise-
ase caused by IvIIO.

In contrast to widespread potato
diseases to'mato big bud was the
first disease caused by MLO repor-
ted in Turkey by Yorgancr (19?6).

l"atnr Kurgrnan (1977) summarized
and listed the reports of stolbur
and hair sprout infections of pota-
to cau:sed by MLOs in diffenent parts
of Turkey. The witches'br@m in-
fection of potato, however, never
rcported before in Turkey. So, this
could be considered the first report
of witches, broom disease in Erzu-
rurn as well as in Tnrrkey. This po-
tato infection was rarely found in
Erzurum area sirnilar to Beemster
and Rozendaal (1972)'s rare inci-
dence report of witces' broom of po-
bato in other countries.
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the other parts of Turkey. Abhrodes
bicinctus Schrank is another vector
of stolbur that was also identified in
Erzurum area by Lodos and Kal-
kandelen (1982). There is no report
about Ophiola flavopicta in Erzu-
rum area which is described as a
vector of potato witches' broom bY

Beemester and Rozendaal (1972).

Convolvulus arvensis L was des-

cribed as the most effiele'et over-
wintering host of potaio stolbur
MLO among the 350 species of host
plants by Wright ert al (1981). Be-
eause of its obligate parasitic cha-
racter MLO of stolbur needs an
over wintering host. C. arvensis is
an ideal overwintering host species
because of its living stolons during

HAKKINDA ON

Erzurum ve cevresindeki Patates
iiretim alanlarrnda mikoPlazna
benzeri otganizma (MLO)'lartn ne-
den olduklan tig ayrr patates has-
talrfr bunlarrn sergiledikleri belir-
tilere gtre tanrmlanmrqlardrr. Bun-
lar srrast ile yrmruda krlcal siir-
gtin, cadr-siipiirgesi ve stolbur has-
tahklandrr. Biilgedeki patateslerde
cadr-siipiirgesine gok az rastlan-
makla beraher tantmlanan 6rnek-
lerle bu patates hastah$rrun buiu-
nuqu ilk defa rapor edilmektedir.
Krlcal siirgtin hastaltft ise iiretici-
lerin kullandrklan patates tohum-
luklannda ancak % +.t oranrnda

the winter. Giincan (1976) identi-
fied C. arvensis as a quite wides-
pread weed problem in Erzumm
area. So all those factors; patho-
gen, overwintering host, vectors
and environmental conditions are
suitable for the prevailing epide-
mics of stolbur disease of potato
in Erzurum area.

Nevertheless, potato diseases ca-
used by MLO's in Erzururn area
needs more investigations to be do-
ne. At least the pathogens have to
be studied by utilizing electron mic-
roscope in the sieve elements of in-
fected potato plants for the con-
firmation of these symptomatologi
eal evidences.

ARASTIRMAI,AR

gortilmekteOir. 6te yandan bdlgede
yrllara gore deSigmekle birlikte bti-
yiime rnevsimi igerisinde iki ayn
lo<jcek vekttirii (Hyalesthes obsole-
tus Signoret ve Abhrodes bicinctus
Schrank) tarafrndan etkin bir ge-

kilde bulagturldrSr samlan stolbur
hastahSr oranrnln % gi.g seviyesi-
ne kadar ytikselebildi['i saptanmrg-
tr. fiirkiye'de sertifikah tohumluk
patates iiretiminin yaprlabile$i
uygun ekolojik, topografik ve iklim
kogullanm igeren Erzurum igin bu
durum, iiretimde loagan $anstnt a-
z;altan bir sonugtur.

6znr
ERZURUM BOLGESiNDE MiKOPLAZMA BENZERi ORGANTZMA

(MLO)'r"ARrN NEDEN OLDI'KT"ART PATATES HAS,TALTKL,q,RI
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Studies on the Pathogenicity and the ldentification by using
Serological Methods of a Bacterial Agent (Corynebac{erium

michiganense pv. michiganense 'Smith' Jensen) which
causes Tomato Wilt in greenhouses of Antalya province

Illakbule CULLU lsmail ULUKUfl

Biologlcal Control Research lrstitute, Aatal5ra" {IURKEY

ABSTRACT

The pathogenicity of he bacterial agent isolated frpm.the stems
and petioles of Tomato plants that show .typical symptoms .of Bac-
terial Canker disease was determined by root inoculation technique,
and it was identified as Corynebacterium michiganense pv. rnichiga-
nense 'Srnith' Jensen by using an anti-C. michiganense pv. michiga-
nense serurn that had been produced in a rabbit.

INTRODUCfiON

Antalya province is an impor-
tant vegetable growing center with
29458 hectares of growing area and
a production of 77992L tons of ve-
getables both fields and greenhou-
ses, 264171 tons of this total vege-
table production belong to tomato
yield (Anonymous, 1982).

Bacterial Canker 0f Tomato
(Corynebacterium michiganense pv.
michiganense 'Smith' Jensen) is a
disease that appears when tomato
piants begin to flowering and i,t
causes serisus damages. According
to Karaea (L977), "Bt€mer et 6z-
kan (1950) has determined this di-
sease for the first time in Turkey.

Later Bremer et aI. (1952) and'Ka-
rahan (1965) reported the disease
in Central and South Anatolia',.
Karaca and Saygilr (1982) found
out that C. rnichiganense pv. mic-
higanenser is effective in Manisa,
Bahkesir and Qanakkale. The
symptoms of the disease have been
ohserved as wilting of tsmatoes in
greenhouses of Antalya province in
recent years. The disease is spre-
ading aub :quickly. Serologieal tech-
niques can aid in the detection
of Bacterial Canker of Tomato
(Morton and Thlr, 1966), and this
study has been carried sut in order
to identifyithe agent exacily to a
degree.

- 
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BACIERIAL CAI.IK'ER OF TOMATO

I\4ATERIALS AND METTIODS

In order to isolate the bacterium,
the stems and petioles of infected
plants were crustred in sterile wa-
ter. Ttris suspension was diluted 100

and 10000 ti'mes, and 0.1 ml inocu-
lum wa"s transferred onto SNA
(Standart 1 Nutrient Agar, lMerck
7881) from the last two dilutions
with a rrr-icropipette and spread to
the agar surface. The suitable ones
among the colonies that develop
were transferred onto agar slants
one by one.

For the pathogenicity test, the
isolate numbered 8.5/5 was used,.

A suspansion containing about 105-6

bacteria cells trrcr ml was made
from the 2'days old cultures of
the .bacteriurn. The roots of the
seedlings with 3-6 leaves were dip
ped into this suspension for 6

hours, and then transplanted to the
pots. The temperature range was
about L8-27"C.

In order to obtain the antiserum,
the method of Kiraly et aI. (1974)

was Wed by modifying partially.
{or this trruqpose, a culture 0f
C. michiganense pv. michiganense
r.lumbered C.1 (NCPPE 1468) and

a healthy domesticated rabbit were
used. A suspension of the bacterium
with a final concentration of about
3x108 cells per ml in physiological
saline (0.85 % NaCl) was pnepared
ftom 24 hours old SNA slants. This
anti'gen material was injected to
the ra,bbit subeutaneously 6 times
totally. These injections were made
at 3 days intervals and at the doses

of 0.5, 0.5, 1, 2, 2, 4 ml respectiveiy.
The animal was sacrificed 6 days
after the last injection and its blo
od was placed in a glass measiure.
After a resting of 2 hours, we put
it into the refrigerator. The follo-
wing day the serum accummulated
above the blood was centrifugated
for 5 minutes at 2000 rpm. So the
clot particules was removed. In or-
der to prevent the activity of mic-
roorganisms, phenol was added to
bhe antiserum.

Slide agglutination and tube
arggltrtination tests aceording to the
techniques of Kiraly et al. (19?4)
were also made with this obtained
antiserurn, by using the C.l and
8.5,/5 nurn'bered cultures and the
others that are present in our col-
lection.

RESULTS and DISCUSSION

At the end of the pathogenicity
test, tomato seedlings that were
inoculated with the bacterium num-
bered B.SiS began to wilt 7-10 days
after the inoculation. The)r showed
the typical initial symptoms of
Bacterial Canker. firese planLs en-

tirely dried up by time. The control
plants did not show any sympto-ms
of the disease.

Tlhe results of the serological
tests to identify the bacterium num-
bered 8.5/5 are given in Table 1.
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Tabte 1. Tlre reactions of a,nti'-c' michiganense prv' michiganense witfrt
the bacterium nurnJbered C.l (NCPPB 1468), the tomato wilt
agent nurnhered 8.5/5 and some bacteria eultures

ISOLATES Slide agglu. TUbe agglu.

C.l (C. michiganense pv. michiganetrse)

8.5/5 (Orig. cult.)
C. michiganeinse prr. sepedonicum

E. camtovora pv. carotovora
P. syringae
X. campestris pv. vesicatoria

+
+

+
+

As it was seen in Table 1, both
bhe bacberium nurobered C.l that
we used to obtain antiserum and
the bacterium n'urnbered 8.5/5 (ori-
ginal culture) gave positive results
in the tests. Ilhe others, C. michiga-
nense pv. setrredonicum, Erwinia ca-
rotovora pv. camtovora Dye, Pse'
udomonas syringae van HaIl, Xan'
trtre66nas campestris trlv. vesicato-
ria 'Doidge' Dowson did not give
any reactions.

Non-specific reactions being ob
served in stide agglutination tests
occasionally reduces the sensitivity
of these tests loktem, 1982). On
the other hand, the same author
has reported that all of the C. mic'
higanense pv. rnichiganense isola-
tes gave positive reac'tions but Ag'
robacterium sp., Erwinia sp. and
Pseudomonas sp. did not produce
any agglutination, with an anti-C.
michiganense pv. michiganense se-

rum obtained by himself. There is
a simitarity between these results
and ours, and consequently we can
say that the antisenrm is sPecific
for C. michiganense Pv. michiga-
nenoe.

Tfie titre of antiserum was found
same, b,ut fairly low in the tube
agglutination tests for both bacte-
ria, C.1 (Check) and 8.5/i5 (Orig.
cult.).

In the serological studies,'the po
sitive reaction of slide agglutination
test brings into light the serological
relationship of the pathqgens. Tube
agglutination and agar diffusion
tests also determine tJte degree of
this relation (Kiraly et al,, L974).
But unfortunately in this study we
couldn't make agar diffusion test
because the antiserum titre was
very low in tube agglutination test.
Ilowever the results that we ohta-
ined from slide agglutination test
showed that C. michiganense pv.
michiganense isolate num'bered C.l
and tomato wilt isolate numbered
8.5/5 were serolqgically rela'ted.
Obtaining the antiserum titre at
the same level in the tube agglu-
tination test showed that both of
the bacteria are iden'tical.

firus it is deterrnined that the
causal agent od Bacterial Wilts on
Tomatoes in greenhouses of Antal-
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ya is C. michiganense p,\i.michiga- cessary to be ta,ken the suitable
nense 's,mith' Jensen, and it is ne- control measures for this disease.

6znr
AIfIALYA il,i SNNET,ENINDA ZARAR YAPAN DOMATES

BAKTERiYEL SoLGIINLUGU ETMENi (C. miehiganense pv.
michiganense'srnith' Jensen)'NiN PAToJENiSifESi vn snRoIOJiK

YoNTEMLERLE TESHiSi uZnniNpU QALr$I\IALAR

Domates Bakteriyel Solgunlu$u y<intemiyle patojenisitesi belirlendi
hastahprnrn tipik belirtilerini gds- ve bir ev tavgarunda elde edilen
teren solgun domates bitkilerinin Anti-C. michiganense pv. michiga'
govde ve yaprak saplarrndan izole nense senunu yardrmtyle teqhisi ya-
edilen etmenin, kitk inolculasyon pildl.
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Licht- und elektronenmikroskopische Untersuchungen an Wurzeln

mit Fusariumarten infizierter Pflanzen (Gucumis melo)

Eajtuk SOBAII* Muhein 67,E.L**

ZUSAMMENFASSUNG

Wurzelproben der im Laiborversuch mit verschiedenen tr"usariumar-
ten (F. oxysg)rum, F. tabacinum, F. culmorum, F. equiseti und F. sola-
ni) infizierten Honignelonen (Cucumis melo) wurden licht- und elektro-
nenmikroskopisch untersucht.

F. oxysporum war als einzige Art bereits fiinf Tage nach Infek-
tion bis in Xylemzellen des Leitbtindels eingedrungen und wurde
folglich als Erreger der Vergilbungserkrankung bei Honigmelonen bes-

tiitigt.

F. tabacinum dagegen zleigte starke Vermehrung rurr im Berelch
des Rindenparenchyrms (Gewebespezifitd,t) und wurde primFir als Erre-
ger der Wurzelfd,ule und sekundiir der welke identifiziert.

F. culmoruffi, F. equiseti und. F. solani wurden in den Wurzelpro-
ben der infizierten Pflanz,en nicht festgestellt und folglich fiir Honigme-
Ionen als nicht pathogen bestiitigt.

ETNLEITT'NG

In den Anbaugebieten am Mar-
mara-Meer und in Mittelanatolien
wird allein mehr als die Hiilfte der
gesamten tiirkischen Honigmelo-
nenproduktion geerntet (Anonymo-
us, 19?5). Untersuchungen in dieser
Gegend ergaben, dal3 die durch Fu-
sariumarten verursachte welke und
Wurzelfbule der Honigmelone (Cu-
cumis melo) sehr wichtige Fakto-
ren sind, die den Ertrag jiihrlich
stark beeintriicftrtigen (Soran, 19?3) .

Von erkrankten Pflanzen wur-
den folgende weit verbreitete Fusa-
riumarten isolier,t: F. oxysporum,
F. tabacinum, F. culmorum, F.
equiseti und F. solani (Soran, 1979).
Die foigenden Infektionsversuche
mit diesen F usarimmarten aus
mehreren unterschiedlichen Isola-
ten zeirgten, dal3 eine Pathogenitiit
mit rnakroskopisch sichtbaren
Symptomen nur durch F. oxyspo-
rum und F. tabacinum induziert

* Trakya tlniversitesi, Zftaat Fakiiltesi, Tekirda$, TURKEI

't* Robert Koch Ingtitut des Bundesgesundheitsamtes Nordufer 20, 1000 Berlia-65,

W. DEIUTSCHI-A.I\TD
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wurde. Die mit F. culmorum, F. elektronenmikroskopische Untersuc-
equiseti und F. solani infizierten hungen wurden die oben genannten
Pflanzen blieben dagegen symptom- frinf Fusariumarten nach Infektion
los (Soran, 19?9) an Wurzeln von Honigmelonensiim-

Durch die vorliegende licht- und lingen histopathoiogisch verglichen.

MATERIAL ANd METTIODEN

Pilzisolate: Die fiir die Infektion
benutzten Fusariumarten (F. cul-
morum, F. equiseti, F. solani, F.
oxysporum und F. tabacium) waren
wihrend umfangreicher Untersuc-
hungen ii'ber die Ursachen der wel-
kekrankheit bei Honigmelonen
zwischen 19?0 und 1975 in der fiir-
kei isoliert worden (Soran, 1979).

Pilzinfektion: Die Samen der Ho-
ni'gmelone Cucumis melo, Sorte Ha-
san'bey, wurden zuerst in 7,5 %
HzOz 10 Minuten gehalten und
rlanach steril getrocknet. Die Aus-
saat dieser vorbehandelten Samen
erfolgte in mit Potato Dextrose
Agar (PDA) als Nbhrboden be-

schichteten Petrischalen (9 cm). In
jede Petrischale wurden 8-10 Sa-
men rund heru.m 1 cm vom Rand
entfernt ausgesbt. Ein periodischer
Licht- schrank simulierte bei 25'C
die Wachstumshedingungen ftir die
Sd,mlinge. Nach deutlicher Wurzel-
bildung wurde jede Petrischale in
der Mitte rnit einer Fusariumart
beimpft und da^s Wachstum des

Pilzhofes bis zu den randstiindigen
Pflanzen verfolgt. 5 Tage nach Be-
rtihrung der Pflanzenwurzeln mit

dern jeweiligen Pilzstamm wurden
die Pflanzen aus den Schalen hera-
usgenornmen, gewaschen und die
entnommenen Wurzelproben fiir
Licht- u. Elektronenmikroskopie
(EM) vorbereitet.

Licht- u. EM-Priiparation: Die
Wurzelproben von infizierten und
nicht infizierten Pflanzen wurden
in 2,5 % Glutarutdehyd (Serva) in
0,1 M Phosphatpuffer pH 7,2 min-
destens 2 Std. bis mehrere Tage
(Sabatini et al., 1963) und in 2 %
OsOa (lVlerck) in A.bi-dest 2 Stri.
(Wohlfarth-Botterman, 1957) fixi-
ert, in steigender Alkoholreihe Al-
koholreihe entwbssert und in Epon
812+Araldit Mischung (Mollen-
hauer, 1964) eingebettet. Die Semi-
dthnschnitte (0,5-1 u m) ftir clie
Lichtmikroskopie wurden mit ivlet-
hylenblau + Azur II (Merck) nach
Richardson et al. (1960) gefiirbt und
mit dem Fotomikroskop II (Zeiss)
unter Verwendung des Phasenkon-
trastverfahrens ausgewertet. Die
Ultradtinnschnitte ftir die Elektro-
nenmikroskopie wurden mit Bleizit-
rat nach Venable et al. (1965) kon-
trastiert und im Elmiskop 10'1 (Si-
emens) untersucht.

ERGEtsNISSE

Kontrollpflanze: Zuniichst wurde
der anatomische Wurzelaufbau
einer nicht infizierten jungen Pflan-
ze (Cucumis melo) im Bereich des

Ilypokotyls an Querschnitten licht-
mikroskopisch untersucht. Der In-
fektionsablauf konnte danach bei
infizierten Pflanzen mit verschiede-
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nen tr'usariumarten orientiert ver-
folgt werden. Abb. L znigt
deutlich in diesem Bereich, von in-
nen nach auBen, Xy1em (X), Phlo-
em (Ph), zurischen diesen das Kam-
bium (C), langgestreckte Endothel-
zellen (En) um das Leitbiindel he-
rum, Rinde (R) von gro$en und
unregelmiitsigen Zellen aufgebaut
und mehrschichtige Epiderm,is
(Ep).

Wachstum der Fusariumarten in
wurzeln infizierter Planzen: Die
mit F. culmorum, F. equiseti und
F. solani infizierten jungen Pflan-
zen zeiglnn ntm Zeitptxrkt der Pro-
benentnahme keine Symptome an
Bliit'tern oder an Wurzeln. Licht-
und elektronennr.ikroskopisch konn-
ten diese Pilzarten in keinem der
oben genannten Wurzelbereichen
festgestellt wenlen, auch nicht in
Epidermiszellen. Zum aktiven
Eindringen in die Wu:zel waren
sie offensichtlich nicht in der Lage
(Abh. 2 a, b, u. c).

Die mit F. tabacinum infizierten
jungen Pflanrnn zei'gten dagegen
bei der Probenentnahme kleine,
braune, makroskopisch schwach
sichtbare Areale nur an rffurzeln.

Licht- und elektronenmikroskopisch
konnte ein starkes Wachstum mit

sehr ausgepriigter Besiedelung im
Rindenbereich fest'gestellt wurden
(Abb. 3 a). In Rindenparenchymzel-
Ien waren oft mehrere Hyphenan-
schnitte in einer Zelle (Abb. 3 b)
und ein aktives Eindringen in die
Nachbarzeilen zu beohachten (Ab,b.

3 c). Das Eindringen in eine Zelle
ging immer mit Einengung der
Hyphendicke und Segmentbildung
an der Eindringungsstelle einher
(Abrb. 3 c). F. tabacinum konnte
jedoch im Lei'tb'iindel in Xylem.
Phloem und Leitbiindelparanchym-
zellen nicht beobachtet werden.

Die mit F. oxysporum infizierten
jungen Pflanzen zeigten leichte
Vergilbungser,scheinungen an BlEit-

tern, die Wurzeln dagen waren
symptomfrei. F. oxysporum war der
einzige, his tief in Xylemzellen im
Leitbiindel eingedrungene Art (Abb.
4 a, b). Das Hyphenwachstum in
der Rinde und im L,eit'b{indelbereich
war norrnal (Abb. 2 d) und nicht
so ausgepriigt wie bei f'. tabacinum.
F. ox-vsporum zreigte auch ih den
Xylemzellen ein normales Wachs-
tum und ver[nderte die Feinstruk-
tur dieser Zellen nicht, zumindest
nicht bis zum Zeitpunkt der Fro-
benentnahme.

DISKUSSION

Bei welke und Wurzelfduleerkran-
kungen durch phytopathogene PiI-
ze werden meist viele Pilzarten und
-stimme aus erkrankten Pflanzen
und Kultuf,biiden isoliert. Von den
vielfiiltigen und diskutahien Isoli-
erungmethoden mul3 eine geeignete
angewendet werden, um den eigen-
tlichen Erreger selektiert erfassen

zu k<innen (Miller, 1945; Stoddard,
1947; Wensley and McKeen, 1962,
1963; Douglas, 1967). Es werden
jedoch oft bei einer Erkankung aIIe
isolierten Pilzarten und -stamme
als Erreger angesehen (Karahan,
19?1). Aus diesem Grund sind his-
topathologische Untersuchungen
meist unumgFinglich, wenn es da-
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rum geht, den eigentlichen Erreger
zu bestimmen und Wirt-Parasit In-
teraktionnen mit zytologischen Ve-
riinderungen zu verfolgen. Der In-
fektionsvorgang und das sich
Ausbreiten eines patJrogenen Agents
,kann in verschiedenen Wirtsgewe-
ben nur durch Histolatholo$e ge-

zeigt werden.

Nach den hier vorliegenden Er-
gebarissen konnen bei der welke
und Wurzelftiuleerkrankung der
Honigmelone (Cucumis melo) die
Fusariumsarten F. culmorum, F.

equiseti und F. solani nicht die
eigentlichen Erreger sein. Sie sind
vieimehr als Isolate anzusehen, die
durch eine Sekundiirinfektion oder
saprophytisches Wachstum bedingt
sind. Die Ergebnisse von Soran
(1979), wonach diese Stiimme keine
makroskopisch sichtbaren Sympto'
me induzierten und folglich nicht
pathogen sein diirften, werden hier
bestiitigt (Abb. 2 a, h, c).

F. tabacinum dagegen dringt
sehr schnell in die Wurzel ein und
breitet sich im Bereich des Rinden-
parenchyms mit sehr starkem
Wachstum a,us, ohne weiter in an-
dere Bereiche der Wurzel vorzu-
dringen. Das deutet auf eine Gewe-

bespezifit$it des F. tabacinum fflr
Rindenparenchymzellen (Abb. 3 a, b,
c) hin. Diese Infektions und Wachs-
tumseigenschaft des Pilzes mul3
so interpretiert werden, dalJ F. ta-
bacinum fiir frtih auftretende Wur-
zelfiiule verantworttich ist und als
Eblge dieser durch Zerstiirungen im

Wurzelrbereich die Vergilbung an
Blittern bedingt. Ei:rzig die Fusa-
riumar,t, F. oxysponrm, wurde be-
reits fuu-f Tage nach Infektion in
Xyiem'zellen des Initbtindels fest-
gestellt (A,bb. 4 a ,b). Das Wachs-
tum des F. oxysporum war irn Rin-
denhereich miigig bis normal, je-
doch im Leitbiindel sehr ausgep
rFigt (Abb. 2 d). Dieser Befund
rnigt, dag F. oxysporum den Rin-
denbereich mit wenig seitlichem
Waehstum schnell iiberquert und
sich erst im Leitbiindelbereich, be-
sonders in Xylemzeilen, ausbreitet.
Die schnelle Besiedehurg dieser Zel-
len durch stbndig wachsende Pil-
zhyphen mul3 zw I'olge haben,
dag der Wassertransport von den
Wurzeln zu den oberirdischen TE-
ilen der Pflanz,e erst vermindert
und spiiter unterbrochen wird. Fiir
frtih auftretende Welkeerkrankung
der Honi,gmelone, ohne F?iubrisbil-
dung an den Wurzeln, mu$ nach
den hier vorliegenden Ergebnissen
F. oxysporum allein verantwortlich
sein.

Im Freiland, auf einem mit Fusa-
riumarten kontaminierten Kultur-
boden, sind die Verhiiltnisse ver-
wickelter.. Wii.hrend Welkeerkran-
kung durch F. oxysporum und Wur-
zelf#iule durch F. tabacinum get-
rennt oder gleiohzeitig auftreten
krinnen, werden andere, an sich
nichtpathogene Fusariumarten und
Bodenpiize auf den bereits geschfl-
digten Wurzeln der erkrankten
Pflanzen gute Wachstumsheclin-
gungen vorfinden.
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6znr
FUSARTUM r*trnr,nnivr,m ir.rrnxtur"i girxil,rnitrT
(Cucumis melo) fOff,pniNDEi rSrK VE ELEKTRON

lrixnosxoeu iLE ARASTTRMALAR

Solgunluk belirtileri gdsteren ka-
vuniardan elde edilen F. culmoruno,
F. equiseti, F. solani ve F. tabaci-
num'un 'bitki ktikierine girigleri
yerlepti$i dokular ve hiicre igersin-
deki yayrlma gekilleri tqft ve elek-
bron mikroskopta aynntilr bigimde
incelenmintir. Bunlardan F. culrno-
mm, F. equiseti ve F. solani epicler-
misi aqrp k<ik dokusu igine gireme-

miglerdir. F. tabacinum koktin kor-
teks krsmrnda yayrlma, giistermig
F. oxysporum ise d4tan ige dofru
ti.im dokuiara yayrlmrg ve iletim
doku hi.icrelerine yerlegmigtir.

F. oxysporum hiicre duvarmr ge-
gerken gekil deiiqikli$ine u[rama-
drfr halde, F. tabacinum hiicre du-
varlnl, daraltrp, btilme olugturarak
gegmektedir.
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Abb. 1: Wurzelquerschnitt einer nicht iafizierten Pflenze; Licht- mikrpskopie -
Phasenkontrast Vergr.: I 25O. Abkiirzungen: Ep - Epidermis, En -- pa6e-
denniq R = Rinde, Q - Qarnbium, Ph = Phloem, X - Xylem.
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A"bb. 2: Lii,ngsschnitte durch Leitbiindelbereiche der mit verschiedenen F.usa_
riumarten infizierten Pflanzen: a) F. culmorum, b) F. equise,ti, c) F. sola,ni,
d) F, oxysporum. Nur F. oxysporum zeigt in d) ein dichtes H;ryenwachstum
im Leiitbtindelbereich (Pfeile). Lichtmikroskopie-Phasenkontras,t, Vergr.: X 600.
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Abb. 3: Ausbreitung und dichtes Wachstum von F. tabacinum im Rindenbereich;
a) Lengsschnitt mit sehr dichtem Hyphenwachstum, Lichtmokroskopie-Pha-
senkontrast, Vergr.: x 550. b) Querschnitt einiger Rindenparenchym-Zellen
mit meheren Hyphen (Hy), Vergr.: X 7.000. c) Eindringen der Hyphe (Hy)
von einer Parenchymzelle in die andere mit Seg'mentbildung (Pfeil), Vergr.:
a 13.500, (Zw - Zellwand, Pl = Plasmalemma).
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Abb. 4: Liingsschni,tte durch das Xylem einer rnit F. orysporum infizierten
Pfla,nze, a) Hypenwaclrstum (Hy) direkt ln einer Xylem-Zelle (X), b) in einer
noch nicht ausdifferenzierten Xylemparenchym-Zelle (Xp). Vergr.: X 3.600.
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Schwarzbeinigkeit an Weizen in der T0rkei

Gllloy TUBEAIiI+ Ersln ONOGITB*

ZUSAMMENF'A$SUNG

A.ffnB ATA9.|

Im Siid-Osten der fiirkei wurde 1984 in einem Weizenfeld Sympto
men beobachtet, die auf die schwarzbeinigkeit hindeuteten. Durch rso-
lationen und Pathqgenitiitstest wurde das vorhandensein von Gaeuman-
nomyces graminis var. tritici in der Tiirkei nochmals bestiitigl. Der
mitisolierbe Pilz cephaloslnrium sp. erwies sich dabei als nicht patho-
gen. Die verwendung vorl AgNoa als s'terilisationsmittel wurde ftir d.ie
weiteren Isolationsversuche empfotrlen.

EI.NLEITT'NG

Schwarzbeinigkeit, hervorgerufen
durch Gaeumannomyces graminis
(Sacc.) Arx et Olivier var. tritici
Walker, gehOrt zu den wichtigsten
trlrsskrankheiten hei Getreide so-
wohl in den kiihlfeuchten als auch
in den trocken-warmen Klimazo-
nen. Der Erreger, zu dessen Wirts-
pflanzenkreis vor allem Weizen,
Gerste und Roggen gehiiren, befe[t
hauptsEichlich das Wurzelsystem
und die Halmbasis durch seine
Laufhyphen. Die erkrankten Pflan-
rerr zeigen dureh fortschreitende
Zerskirung des Wurzelsystems
Wachtstumsverzigenrngen und Not-
reifeerscheinungen (Gerlagh 1968,
Nilsson 1969; Jrirgensen und Jensen
1970, Walker 1975, Fischer Lg77).

Die Bek$impfung des Erregers ist
durch Fruchtfolge mriglich. Er be'
sitzt eine gerinrge saprophytische

Konkurrenzfiihigkeit und ist gegen
mikrobielle Einfl0sse im Boden sehr
anfEillig. Bereits durch einjiihrigen
Anbau eines Nichtwirtes ist eine
Befallsrnindenrng nt ermelen Auch
bei langjiihrigen Monokultur kommt
es zu einem geringeren Befall. Die
spezifische Antagonisten des Erre-
gers, die wlihrend der Weizen-oder
Gerstenmonokultur durch den pa,
msit induziert und stimuliert wer-
den, ftihren bereits nach B Jahren
zu einem <Decline-Effect>, der sich
in einem Riickgang des bis dahin
ansteigenden Befalls iiussert (Di-
ercks et al. 1970, Walker lg?b).

tfber das Vorkommen dieser
Krankheit in den verschiedenen
Getreidea^nbaugebieten der Ttirkei
liegen bereits Angaben vor. So be-
richtet Iren (1981), dass wiihrend

t' Abteilung Pflanzsnsshstz, I-randwlrtschaf,Lliche F.akultal Uni. Ege, Izrnir
r. Retlooale Instltut fiir Pflalzeuschutaf,orschung, Ada.ne, Tilrkei
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einer Befallserhebung beztiglich
Getreidekrankheiten 1971-1972, die
Schwarzbeinigkeit im S,tid-Osten
der fiirkei beobachtet wurde. Nach
Krnacr (1985), kommt diese Krank,
heit auch in ZenfiaI Anatolien
vor. In der Marmara-Region ein-
schliesslich Thrazien (Nord-West

fiirkei) wird der Befall in den
letzten Jahren hiiufiger beobachtet
(Iren 1985).

In dieser Arbeit wird iiber die
Ergebnisse der Isolationen aus den
Pflanzen mit Schwarzbeinigkeits-
symptomen und den Pathogeni-
tbtstest berichtet.

MATERIAL und METHODEN

Pflanzenmaterial: Die kranken
Pflanzen der Weizensorte <Orso>

wurden rn Reyhanh, Siid-Ost fiir-
kei, irn'April 1984 gesammelt. Die
Krankheit war fast in der Hiilfte
der insgesamt 1000 Dekar grri,ssen
AnbauflFiche zu beobachten.

Als Testpflanzen zur Pathogeni-
tiitsuntersuchung wurden die Pflan-
zen der Weizensorte <Cumhuriyet.
75'r verwendet.

Isoiationsmethode: Zar Isolation
der Pilze. wurden die Proben
(Halmbasis mit Wurzeln) nach
Wasehen tmt'er fliessendem Wasser
in kleinere Teil zerstfiekelt und in
L. % Lgfftr AgNOb 1 Min. lang belas-
sen. Die Isolation erfolgte.auf PDA
mit Stneptomycine (100 mgl1) (As-
her 197B).

wurde das Inokulum mit einem ste:
rilen Gemisch von Erde-Sand-Ko--
post (1:1:1) im Verhd,Itnis von 1:20
(v/v) gut vermischt. Bei den Misch-
inokulationen mit G. graminis var.
tritici und Cephalosporium sp. bes.
tand das Inokulum aus einer
Mischung der Inokula von beiden
Pilzen (1:1) , das Wi,ederum in gleich-
en Verhiiltnis (1:20) mit der Ver-
suchserde vermiseht wurde. Nach
dem Fiillen von Tontripte (g L2
cm) mit dem inokulierten ETdge-
rnisch wurden die K0rner der Wei-
zensorte <c0umhuriyet-?5> mit je-
weils 15 Kiirner/Topf ausgelegt.
Die Tripfe wurden in einer Klima-
karnmer bei 20 + Z'C und bei einer
Belichtungsdauer von 14 Stunden
gehaiten.

Zur Gewinnu.ng des Inokulums
wurden die Isolate in 250 mI Erlen- Der Versuch. wurd€' in. ?-facher
mayerkolben mit dem Gernisch. von Wiederholung als randomisierte
135 g Sand, 15 g Maismehl und 20 Blockanlage durchgefiihrt.
ml PD bei 25 + l'C im Dunkel 5 Der Befall wurde in Prozent der
Wochen kultiviert. Diese <Stock- befallenen Pflanzen/Topf im 4-
kulturen> wurdenr zOr Inokulation Blattstadium, etwa 6 Wochen nach
der' Versuchserde verwendet. Hierzu dem Auslegen angegehen.

ERGEBNISSE

Isolierte Pilze: Aus der Halmbasis losporium sp. identifiziert.
von kranken Pflanzen wurden 2 Pathogenitf,tstest: Der Befall an
Pilze isoliert und diese wurden als den Pflanzen in den mit G. gtami-
G. graminis var. tritici und Cepha- nis var tritici, Gephalosporium sp.
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und G. graminis var. tritici + Cep-
halosporium sp. inokulierten Top.
fen wurde bonitiert. Die mit
Glaeumannornyces inokulierten
Pflanzen zeigten einen allgemeinen
Entwicklungsrtickgang. Die ersten
Bliitter waren chlorotisch, verweikt
oder bereits abgestorben. Die obe-

ren Bli;itter waren zum Teil eben-
falls verwelkt (Abb. 1). Die Halmba-
sis war nekrotisch, die'Wurzeln wa-
ren mehr oder weniger verrottet"
Das Wurzelvolumen war erhneblich
geringer als das der Kontrollpflan-
aen (Abb. 2).

Abb. 1. Mit G. graminis var. tritici inot<ulierter Topf (rechts) und Kontrolle (links).

-81 -



SCI{WARZBEINIGKETT AN WTIZEIN

t
Abb. 2. Wurzelentwicklung an
der mirt G. graminis var. tri,ti- :
ci inokulierten Pflanze (Unks),

Kontrolle (rechte).

Die rnokulation rnit cephalospo- beiden Pilzen im verh$iltnis von 1:1
rium sp. verursachte keinerlei Be- inokulierten T<ipfen lag unter den
fallssymptome. Der Prozentsatz der nur mit G. graminis var. iritici ino
befallenen Pflanzen in den mit kulierten Tripfen (Tab. 1).

?aJb. 1. Prozent der befallenen Pflanaen in den mit *G.gt, Ggt + **Ceph.

und Ceph" indkulierben T<i[rfen.

Inokulation fYozent der,befallenen Pflanzen je Topf
rnitXT'

29.4

83.3

0.0'

16.6

66.6
0.0

Ggt +
Ggt,
Ceph.

Ceph. 28.6 11.8

57.L 72.2

0.0 0.0

14.3 25.0
53.8 69.2
0.0 0.0,

15.8
88.2

0.0

20.2

?0.0
0.0

*G. graminis var. tritici, **Cephalosporium sp.

In den folgenden Tagen wurde ren anfingen sich z1t erholen.
beobachtet, dass manche mit G. gra- solche Pflanzen bildetefr neue sei-
minis var. tritici inokulierten Pflan- tenwurzeln (abb. g) und konnten
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damit weiter wachsen bzw. gesund Kontrollpflanzen. Die Anzahl sol-
aus,sehende BlEitter entwickeln. Sie cher Pflanzen wurde nicht ermit-
iblieben zurtick jedoch in der Ent- telt.
wicklung irn Vergleich mit den

Abb. 3. Bildung ne,ue Seitenwurze,ln (Pfeil) an der kranken Pflanze (rechts),

kra,nke Pflanze ohne neue Werzel.bildung (liaks).

DISKUSSION

Durch diese Arbei't konnte das
Vorhandensein der Schwarzbei-
nigkeit in der Tiirkei, in diesem
Falle mit Hilfe der Koch'schen
Postulate bestiitigt werden. Miig-
licherweise hiitte der Eneger in
der Tiirkei bereits vortrer bei meh-
reren Befallserhebu,ngen beziiglich
der Getreidekrankheiten festgestellt
werden kclnnen. Der Grund, warum
der Erreger bisiher nicht isoliert
wurde, diirf'te in der Isolationsmet-
hode liegen. OberflEichliche Sterili-
sation mit den iiblichen Mitteln,
Chlorine-oder Quecksilberbasis kann
zum negativen Ergebnissen fiihren
(Nilsson 1969) wahrscheinlich be-

din'gt durch die Abtotung mitunter
auch G. graminis var. tritici. Steri-
lisation der Proben mit Chloramin-
T erlaubte in der vorliegenden Ar-
beit keine Isolation des Pathogens
Es ist deshalb zu empfchlen, AgNOs
als spezifisches Sterilisationsmittel
zur Isolation dieses Erregers in den
betreffenden Versuchen einzuset-
Z'en.

Cephalosporium sp. war bei den
mehrmaligen Isolationen wdhrend
der Versuche fast imrner ein miti-
solierter Pilz. Da eine Cephalospo-
rium Art, C. gramineum Nisik et
Skata zu den Pathogenen an Get-
reide gehdrt, wurde dieses Isolat

."*fiv
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auch auf seine Pathogenitbt hin ge- war demnach:nicht zu verzeichnen.
testet. Es erwies sich jedoch als Die Schwarzibeinigkeit 'zii}:-lt za
nicht Pathogen. den wichtigstenPathog,enen an,Get-

reide. Es ist wfirrschenswert" die
Das Mischen der Inokula von Verbreitung des Erregers vor allern

Cephalosporium sp. und G. graminis in den Hauptgetreidean'baugebieten
var. tritici verringerte den Befall der Tiirkei durch Befallserhebun'gen
d;urch Verdtinnun,g der Inokulum- festzustellen.
menge des eigentlichen Pathogens Es wird nn Zeit im hiesigen Ins-
G. graminis var. tritici. Eine syner- titut ftir Pflanzenschutz die Reak-
gistische Auswirkung auf den Be- tion von 19 Weizensolten gegeniiber
fail durch das Mischen der Inokula G. graminis var. tritici getestet.

6znt
rUnTiyn:DE BUGDAYDA STYAH BAcAKLILIK HASTALIdI

1984 ytlmda Gtineydo$u Anado- larda G. graminis var. tritici ya-
lu'da Reyhanh'daki bir bu$day tar- nrnda bir de Cephalosporium sp.
lasrnda siyah'bacakhhk hastahirna elde edildiyse de, denemeler b'u tii-
benzeyen belirtilere rastlandr. izo- riin patojen olmadr$rm gtlsterdi.
lasyon ve patojenisite denemeleri G. graminis izolasyonuna ycinelik
sonunda hastalft etrneninin Gaeu- gahgmalarda, yiizeysel sterilizesyon
mannomyces graminis var. tritici materyaliolarak % l'lik AgNOskul-
oldu!'u kesinlik l<azandr. izolasyon- Ianrlmasr tavsi5re dildi.
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