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Investi~~“ans on the Tristeza (Quick Decline) Virus Disease inthe
saisuma Mandarins; its Defination, Crop Losses and Determinafion
of the Sirains: in lzmir Province

Turhan AZERI! and Ibrahim KARACA?

ABSTRACT

The incidence of the tristeza virus were 15,56 % in Central County
(Merkez ilge), 17,05 % in Seferihisar, 16,66 % in Bornova, 15,00 % in Kar-
styaka, 20,00 % in Menemen 22,5 % in Urla county. The general incidence
was 17,79 % for Izmir province. Some Satsuma orchard had 30 % infection.

Tristeza affected Satsuma mandarins (C. unshiu Marc.) on sour orange
rootstocks displayed stunting, general decline, gradual decline, dieback
and death of the trees. The other characteristic symptoms included over-
growth and occurence of the severe pinhollings (honey combing) on the
inner surface of the sour orange bark. Satsuma mandarin trees on Pon-
cirus trifoliata L. Raf. Which infected with the severe strains of tristeza
displayed yellowing, mild stunting suppression of the Scion and trifoliata
rootstock and some gradual decline.

Five different strains of the tristeza virus (mild, moderate and severe
strains) were found in our Satsuma mandarins. The severe strain caused
veinlet-netting and vein corking on the lime plants. The mild and mode-
rate strains of tristeza were more widely distributed then the severe
strains in the Satsuma orchards.

1) Regional Plant Protection Research Inst. Bornova, IZMIR/TURKEY.
2) Department of Phytopathology and Agricultural Botany,
Agricultural Faculty of Ege Univ. Bornova, [ZMIR/TURKEY.
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TRISTEZA VIRUS DISEASE

Sieve tube necrosis immediately below the bud union were observed
in the sour orange bark floem stained with Congo red+lacmoid. Sieve
elements near the cambium were normal and functioning in some sec-
tions. Callus deposits were also observed on the sieve plates near the
‘Cambium. The same anatomical symptoms were also occured in mild
degree in bark floem of the P. trifoliata and Satsuma Scion.

The results of the correlations between the strains of tristeza virus
and the yield of the 177 indexed Satsuma trees from the 19 orchards show-
ed that, the correlation coefficients (r) were negative and significantively
high from r= —0,7180 to r= —0,9925. For 14 Satsuma orchards, buded on
P. trifoliata, the ‘equation was Y = 137,6807-17,0417X. For 5 Satsuma
orchards, buded on sour orange the equations was Y= 181,2851-28,8X.“F"
Values were significant according to 5 % for 3 for remained 16 orchards.
The losses of the yield were significant on the diseased Satsuma trees
buded on sour orange and infected with the severe strains of tristeza virus.

INTRODUCTION

Satsuma mandarin is the main
Citrus variety grown extensively in
the Izmir province located at the
Aegean Coast of Turkey. In recent
years Satsuma plantations have been
increased greately and aproximately
more then I million Satsuma plants
were planted in this region, with the
plantation of the 100.000 Satsuma
plants each year. P. trifoliata is the
most common rootstock although
sour orange is also used in some
plantings.

Tristeza, also quick decline or
bud-union decline, has existed for
many years in the tropical Citrus
growing countries. It is known that,
the effects of the tristeza virus were
recognized as stock scion incompati-
bilities prior to 1900 in south Africa
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as reported by Wallace (1957) Mc
Clean (1963, 1974) and Klotz et al
(1972). Tristeza caused extensive
losses between 1930 and 1940 in Ar-
gentina, Brazil and California. More
then 20 Million Citrus trees on sour
orange rootstocks were completely
destroyed in Argentina, Brazil and
other South America countries, and
about 3 million in Southern Califor-
nia as reported by Wallace (1957),
Klotz et al (1972). Tristeza is present
world wide, however. in most Mayer
lemons, Satsuma mandarins and in
certain tangerin selections. It has
been reported that, Satsuma manda-
rins are infected with tristeza in
Italy and in the other parts of the
Satsuma growing Mediterranean
area particularly in North Africa.
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Because of tristeza infections, some
of the Satsuma trees in North Africa
have been severely dwarfed as, re-
ported by Reichert (1959), Reichert
et al (1960). Tristeza was reported
also in Cyprus, Southern France,
Greece, Spain and in Israel by the
same authors. In Japan, almost all
Satsuma trees tested for tristeza
showed positive reaction as reported
by Yamada and Tanaka (1969). A se-
vere strain of tristeza, apparently
the same strain that found in south
Africa, Brazil was found in Texas in
a Satsuma orange, Sueoka Satsuma
Introduction from japan as reported
by Olson (1959), Olson and Sleeth
(1956).

The experiment results from the
citrus growing countries led us to
determinate the presence and the
strains of tristeza virus in Our Sat-
suma mandarins. Since 1969, several
stunted and the declined Satsuma
trees in the Izmir province have
been tested for tristeza using Mexi-
can lime test plants. The present
study describes the symptom, crop
losses and determination of the dif-
ferent strains of tristeza in Izmir
province. Experiments were carried
out during the year of 1969-1976 at
the Regional Plant Protection Re-
search Institute, Bornova, I1ZMIR.

MATERIALS AND METHODS

The survey was made between
1974-1975 in the six Satsuma produc-
ing counties namely Central county
(Merkez ilce) Seferihisar, Bornova,
Karsiyaka, Menemen and Urla to
describe the rates of incidence of the
tristeza virus. A total number of
2200 Satsuma mandarin trees 8-year-
old and older beded on Poncirus tri-
foliata and sour orange rootstocks in
110 different Satsuma orchards were
examined at random for tristeza in
the survey. Since 1971 Satsuma man-
darin trees have been tested with
Mexican limes in the survey area for
symptom and strain determinations
of tristeza before the survey studies.
During the survey, Satsuma manda-

rins on P. trifoliata and sour orange
rootstocks were examined for the
typical symptoms of tristeza virus
wich described by Bitters and Par-
ker (1952), Calavan et al (1962)
Reichert et al (1960), Harpaz (1964)
Yamada and Tanaka (1964), Knorr
(1966) and Pujol et al (1972). In the
experiments, Satsuma mandarins
were indexed with the Mexican lime
(Citrus aurantifolia Swing.) test
plants. M. lime indicator seedlings
were grown in 10-inch black color
plastic pots containing soil, sand and
peat (2:1:1). Budwoods and the
leaves wich obtained from the Sat-
suma trees were collected during the
survey for the inoculation test. Side
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grafts, chip bud grafts and especially
leaf insert grafts (Fig. 1) ‘were used
to provide more virus infections as
described by Wallace (1968) and Co-
hen (1972). Two pencil - size lime
seedlings were used in each test.
Four or five leaf insert graft were
inserted in each lime plant. One no-
ninoculated lime seedling was left as
control. The temperature varied
fiom 20°C to 27°C during the index-
ing period in the glasshouse. All in-
dicator plants were checked every
week for symptoms as described by
McClean (1962) and Wallace (1968).

A scale by McClean (1963) was
used to determine the different
strains of tristeza. The scale contain-
ed 7 different strain categories ex-
cept the first category that was
showed for negative reaction of the
lime plant (tristeza free).

The other categories showed
from the occasional very small vein-
clearings (very mild strain), clear-
ings more localised to form vein
fleckings and extensive clearing of
veins (moderate strains) to the All
veins cleared = veinlet netting and
vein corking (severe strain) of the
Mexican lime indicator plants. In the
categories, different degrees of the
stem pittings on the inoculated lime
plants which described by McClean
(1983) from the occasional small pits

(very mild strain) to the extensive
and severe pitting on the lime plants
were used in the categories with the
vein-clearings.
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Sectioning and staining patholo-
gical phloem :

During the survey and the exa-
minations a small piece of bark
samples, aproximately 5 mm. tan-
gentially x 30mm longitudinally was
cut from the bud-union of the in-
dexed or examined Satsuma trees.
Samples included scion and rootstock
bark.Randolph’s modified Navashing
solution was used as a fixative as
described by Johansen (1940) and
Scheider (1959). The sectioning was
done on a sliding microtom equipped
with a freezing attachment. Sections
were stained with a mixture of Con-
go red and lacmoid, hematoxyline
and lacmoid. Staining was done ac-
cording to the procedure described
by Batzer and Schneider (1960),
Schneider (1954, 1959). Sieve tube
necrosis Callus deposits on the sieve-
plates and the other anatomical dis-
turbances in the bark phloem of the
tristeza infected Satsuma scion, sour
orange and the P. trifoliata root-
stocks were investigated.

Experiments were carried out
also to determine the crop losses
from the tristeza virus. 177 Satsuma
mandarin trees (129 trees buded on
P. trifoliata and 48 trees buded on
sour orange rootstocks) at the dif-
ferent ages (from 9 to 18 years old)
in 19 different orchards were used in
the crop losses experiments. During
the field observations these trees
were examined for exocortis, Satsu-
ma Dwarf psorosis and the xylopo-
rosis diseases as reported by Azeri
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(1972, 1973). These Satsuma trees
have also been indexed for the tris-
teza virus strains. Indexed and virus
free 49 Satsuma trees of the 177 trees
were used in calculation of the crop
losses for the tristeza affected trees.

The correlations between the diffe-
rent strains of the tristeza virus and
the crop losses of the totaly 128 Sat-
suma trees in 19 orchards were cal-
culated.

RESULTS

Tristeza virus was found widely
distributed in Satsuma mandarins
and especially more destructive on
the Satsuma mandarins buded on
sour orange rootstock.

Survey studies:

Survey studies and the indexing

tests in the Izmir province indicated
that, the rates of the incidence of
tristeza virus were different in deg-
ree from 15 % to 22 % percent in the
counties. The general rates of inci-
dence was 17,79 % for Izmir province
as shown in table 1.

Table 1. The rate of incidence of the tristeza virus in Satsuma mandarins
in the different counties.

The number of
the orchards and the

The number
of the

trees examined for The number of unafected The rates of

tristeza

the tristeza (virus-free) incidence of

County Number of Number of affected Satsuma the tristeza
Name Orchards trees Satsuma trees trees virus (%).
Merkez Ilce

(Central County) 84 1680 262 1418 15.56
Seferihisar 17 340 58 282 17.05
Bornova 3 60 10 50 16.66
Karsiyaka 3 60 9 51 15.00
Menemen 1 20 4 16 20.00
Urla 2 40 9 31 22.5
Total 110 2200 352 1848 17.78*

*) The general rate of incidence of tristeza for Izmir area.
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The rate was 30 % in some se-
verely tristeza affected Satsuma
orchard in which sour orange had
been used as the rootstock.

Symptoms of tristeza:

Tristeza affected Satsuma trees/
on sour orange rootstocks displayed
stunting and general decline with
partial defoliation and dieback in the
field observation (Fig. 2.A,B). Some
19-20 years old Satsuma mandarins
on sour orange were 90 to 150 cm.
height and showed dieback. Other
characteristic symptoms were sup-
pression of normal seasonal flushes

of growth and leaf discoloration. The
leaves on the infected trees were oli-
ve-green to yellow green in color.
Some infected Satsuma trees showed
severe yellowing with gradual dec-
line. The other symptoms of tristeza
virus were over growth of the scion,
honeycombing or pinhols on the in-
ner surface of the sour orange bark
(Fig.2.C). Pegs (also much enlarged)
occured on the woody sylinder from
which honeycombed bark has been
removed. The bark below the bud
union was abnormally thicker then
the normal bark. The small fibrous
roots aorund the root system of the
severely tristeza affected some sour

Fig. 1. Leaf insert grafts on the
Mexican lime indicator leaves.
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orange rootstocks were died (Fig. 2.
B). The sieve tubes of the severely
tristeza affected sour orange rcot-
stock showed also severe necrosis in
the microscopis examination.

Some Satsuma trees on sour
orange which were severely infected
with tristeza showing severe invers-
pittings and dieback in 1974 ‘were
died in 1977. Sour orange rootstocks
of the dead trees showed poor grow-
ing shoots. The tristeza virus strains
were diagnosed from these Satsuma
trees by indexing test with Mexican
lime. During the symptom observat-
ion in the orchards tristeza affected
Satsuma mandarins on sour orange
did not show collapse as reported
from the Tropical Countries and
Southern California. Diseased trees
showed gradual and chronic decline
as the severe Symptoms of the tris-
teza in the experiment region. These
chronic declined trees have been liv-
ed for several years because of the
new functional sieve tubes in the
sour orange floem. Satsuma manda-
rin trees on P. trifeliata rootstocks
which were infected with the severe
strain of tristeza displayed yellowing
mild stunting, small leaves of some
branches, suppression of growth of
the scion and the P. trifoliata root-
stock, poor growing of the sprouts,
some gradual decline of the trees.
Pinhollings (honeycombing) were
seen on the cambial face of the bark
(Fig. 3.A) and tiny pin-like pegs on
the wood of the Satsuma scion buded

on sour orange rootstock (Fig. 3.B).
Some tristeza infected Satsuma scion
on sour orange rootstock showed
dead bark or shelling bark and ho-
neycombing symptoms.

Microscopic examination:

Microscopic examination reveal-
ed that, the cytoplasm of paren-
chyma cells showed darkly staining
material (Chromatic cells) (Fig.4.A)
in the tristeza infected sour orange
bark floem. Sieve tube necrosis im-
mediately below the bud-union were
observed also in the sour orange bark
phloem stained with hematoxylin :
lacmoid or Congo red+lacmoid (Fig.
4B). These food-conducting tubes in
sour orange bark floem near the bud
union were destroyed as showed in
Fig. 4 A and Fig. 4B, and lost their
functions. Sieve elements near the
cambium were normal and function-
ing. Hypertrophied (enlarged) and
the divided paranchyma cells also
occured in the bark phloem of the
tristeza infected sour orange (Fig.
4.C). Callus depositions were obser-

ved on the sieve plates near the cam-
bium (Fig. 5.A). The same anatomi-
cal symptoms (Callus deposits) also
occured to a mild degree in the bark
phloem of the P. trifoliata rootstock
(Fig. 5.B) and the Satsuma écion.
The bark floem of the tristeza unin-
fected (tristeza free) sour orange did
not show callus deposits and sieve
tube-necrosis as showen in Fig. 5.C.
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Indexing and Strains of tristeza:

Since 1970, more than 300 Satsu-
ma mandarin trees buded on P. tri-
foliata and sour orange rootstocks
have been indexed for strain deter-
mination of tristeza virus. The re-
sults obtained by indexing Satsuma
mandarins with lime, showed 5
strains of the tristeza virus (mild,
moderate and severe strains) accord-
ing to their symptomatology on
Mexican lime. The severe strains of
tristeza caused gradual decline of
the Satsuma trees, severe vein-clear-
ing (Fig. 6.A), and the severe stem
pitting on the lime plants. The mild
and moderate strains of the tristeza
(Fig. 6.B,C) were widely distributed
then the severe strains in the Satsu-
ma orchards. Mexican lime plants
developed vein - clearing symptoms
21 to 30 days after the side graft ino-
culations and 6-8 weeks after leaf
insert graft inoculations. The severe
strains of tristeza also caused stunt-
ing, yellowing and defoliation of the
leaves on terminal twigs, very small
and uprigth cupped leaves, vein-
corking in the advanced stage and
extensive stem pittings in Mexican
limes. The indexing tests revealed
that, the severe strain of tristeza was
present in our Satsuma mandarins.
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Satsuma mandarins which are buded
on sour orange and affected by a se-
vere strain showed declining and
death of the Satsuma trees (Satsu-
ma scions). The results of correlat-
ions between the strains of tristeza
virus and the yield of 176 indexed
Satsuma trees (93 diseased trees
buded on P. trifoliata, 35 diseased
trees buded on sour orange and 49
were virus free) from the 19 or-
chards revealed that, correlation
coefficients (r) were negative and
significatively high from (r=-0.7180)
to (r=-0.9925). For 14 Satsuma or-
chards, in which Satsuma trees were
buded on P. trifoliata cerrelation (r)
was -0.7180 and the equation was
Y=137.6804 - 170417. For 5 Satsuma
occhards buded on sour orange root-
stocks correlation was r=-0.9002 and
the equation was Y=181.2851-28.85 x.
According to the variance analysis
between crop loses and the virus
strains, “F” values were significant
according to 5 % for 3 orchard from
19 orchards, and were significant ac-
cording to 1 % for remained 16 or-
chards. The crop losses were signi-
ficant on the diseased Satsuma trees
buded on sour orange and infected
with the severe strains of the tris-
teza virus.
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DISCUSSION

Satsuma mandarin trees buded
on sour orange rootstocks in the ex-
periment area displayed typical gra-
dual decline, dieback and death of
the trees as reported by Bitters and
Parker (1952), Harpaz (1964), Rei-
chert et al (1960), Knorr (1966). Our
indexing experiments revealed that,
most of the severely tristeza affected
trees that have been showed gradual
decline and dying with the severe
invers pitting on the sour orange
bark were carrying the sevre strains
of the virus. Tristeza affected trees
with sour orange rotstocks did not
show Collapse (quick-decline) as des-
cribed by Bitters and parker (1952)
Wallace (1957) and Mendel (1965).
Collapse type symptom of the tris-
teza virus were reported from the
many tropical countries and the
southern California by the same
authors. The most efficient vector of
the tristeza Toxoptera citricidus
Kirk. that caused the severe epidemy
was common in the tropical count-
ries. When the tristeza was trans-
mitted in the tropical countries by
means of the Toxoptera citricidus,
caused colapse and quick-decline all
kinds of Citrus trees on sour orange
rootstocks as reported by Wallace
(1957) and Mendel (1965). Fortuna-
tely, the most efficient vector of tris-
teza Toxoptera citriicidus Kirk. is not
present in the Mediterranean coun-
tries as reported by Harpaz (1964),
Reichert(1959), Reichert et al(1960).

In Japan, almost all of the Satsuma
mandarins are infected with the tris-
teza virus because of the wide dis-
tribution of the Aphid through the
country. According to Klotz et al

" (1972) and Wallace (1957), tristeza vi-

rus had been destructive in southern
California to Citrus trees buded on
sour orange because of the epidemy
of the virus by Aphis gossypii. A.
gossypii so far has not been adapted
to Satsuma mandarins in Turkey as
reported by Azeri (1972) and Dolar
(1976). In Florida, A. spiraecola and
T. aurantii were also capable of trans
mitting tristeza as reported by Klotz
et al (1972). It is the authors opinion
that, because of the presence of the
severe strains of tristeza virus in our
Satsuma mandarins, tristeza may be
very dangerous in future if Aphis
gossypii is adapted in our Citrus. Se-
vere strains of the tristeza was also
reported from Satsuma mandarins in
Texas introduced from Japan by Ol-
son and Mc Donald (1955) Olson and
Sleeth (1956) and Olson (1956). As
reported by Yamada and Tanaka
(1969), most of the Satsuma frees in
Japon were infected by the severe
strains of the virus.

In our experiment area, Satsu-
ma mandarin trees buded on P. tri-
foliata showed mild stunting and
some gradual decline of the trees. It
is not possible to eradicate comple-
tely the tristeza affected Satsuma on
P. trifoliata, because of the tristeza
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affected P. trifoliata rootstocks did
not show invers-pittings. Our index-
ing tests revealed that severe strains
of the tristeza virus that caused
decline and death of the Satsuma on
sour orange were found in our Sat-
suma as reported from the several
country by Olson (1956), Olson and
Sleeth (1956), McClean (1963), Ya-
mada and Tanaka (1969). Severe
strains of the tristeza virus caused
to 94.64 % crop losses when the Sat-
suma trees were declined and buded
on sour orange rootstocks, and 70 %

crop losses of the severely affected
declined Satsuma buded on P. trifo-
liata. Dolar (1976) also reported crop
losses from 79,2 % te 99,4 % in Citrus
trees buded on sour orange root-
stock.

Eradication is necessary in our
Citrus orchards. It is necessary also
to initiate short-term and long-term
indexing and the bud-wood regis-

tration programe to establish virus
free Citrus foundation and mother
blocks in Turkey.

OZET

IZMIR ILINDEKi SATSUMA MANDARINLERINDE GOCUREN

(Tristeza= Quick Decline) VIRUS HASTALIGININ TANIMI,

ZARAR DERECESI, DAGILISI VE FARKLI IRKLARININ
SAPTANMASI UZERINDE ARASTIRMALAR

Gégliren virusunun Izmir ilinde-
ki Satsuma mandarinlerindeki duru-
munu saptamak amaci ile, 1969 yi-
Iindan itibaren Mexican lime bitkisi
ile endeksleme g¢aligmalar1 uygulan-
migtir. Slirveyde yaglar1 8 ve daha
yukar: olan ii¢ yaprakli ve turunc
anaci iizerine asili 110 Satsuma bah-
¢esinde toplam olarak 2200 agac Go-
ciiren Hastaligi yoniinden incelen-
migtir. Verim Denemesi i¢in, 19 ayr:
Satsuma plantasyonunda 176 agac
Uzerinde denemeler yiiriitilmiigtiir.
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Verim denemesine alinan 176 agag
gociiren virus irklari yéniinden de
sera kogullarinda M. lime test bitki-
leri ile endekslenmistir. Denemeye
alinan 19 Satsuma plantasyonunda
saptanan Gogiiren virus irklar: ile
Urin arasindaki korelasyonlar sap-
tanmistir.

Izmir ilinde Satsuma iiretimi ya-
pilan asagidaki ilgelerde Agustos
1974 tarihinden itibaren uygulanan
surveyde, Merkez ilcede % 15,56 Se-
ferihisarda % 17,05, Bornova’da %



T. AZERI AND |. KARACA

15,66, Karsiyaka'da % 15,0 Menemen
de % 20,0 ve Urla’da % 22,5 Gogliren
Hastalig1 yoniinden yakalanma oran-
lar1 saptanmigtir. Izmir dli igin he-
sabedilen yakalanma orani % 17.79
dur.

Simptomatolojik gozlemlerde, tu-
rung anacl lizerine agili Satsuma
mandarinlerinde Gogiliren Virusu-
nun tipik belirtisi olan, bodurluk, ya-
vag gocme, geriye dogru 6lim ve as1
yerine kadar ani kurumalar goriil-
miigtiii. Infekteli agaglarda ayrica,
kloroz ufak ve soluk yesil renkte
yapraklar ve {iriinde azalma olmus-
tur. Virusun siddetli irklar ile in-
fekteli agaglarda belirtilerin daha
siddetli oldugu goriilmiistiir. Gogii-
ren viruslu Satsuma mandarin aga-
cinin ag1 yerinin {ist kisminda digar:
dogru biiyiime (Overgrowth) belir-
tisi saptanmugtir. Enfekteli agaclarin
ag1 yerinden alinan kabuk kesitlerin-
de turunca ait kabuk alt yiizeyinde
ag1 yerinden itibaren agagi dogru ig-
ne batirilmig gibi ince cukurcuklar
(pinholing = pitting = honey comb-
ing) ile odun yiizeyinde bu cukur-
cuklarin karsiti olan balik disi sek-
linde ¢ikintilara (pegs) rastlanmis-
tir.

Ug yaprakli anag iizerine agili ve
Gogliren virusu ile infekteli Satsuma
mandarinlerinde bodurluk, siirgiin-
lerde durgunluk, yaprak ufalmasi,
yapraklarda donuk yesil ve sarimsi
yesil renk bozlumalari, agacta genel
durgunluk ve ag1 yerine yakin kabuk
alt ylizeyinde hafif cukurcuklara
(pinhollings) rastlanmigtir,

Laboratuvarda uygulanan doku
boyama testlerinde, Gogliren viru-
sunun, turung anacinin floem paran-
kima hiicrelerinde ve kalburlu ile-
tim borularinda nekrozlar olugtura-
rak kalburlu borular: inaktif duru-
ma getirdigi ve kambiuma yakin ye-
ni olugmus kalburlu borularmnin {ize-
rinde kallus olugturdugu goriilmiis-
tiir. Turung floeminde olugan kalbur
nekrozlagmalarinin ilerlemesi duru-
munda Satsuma mandarin agaglari-
nin ani olarak kurudugu, fakat tu-
run¢ anacinin alt kisimdan yeni za-
yif siirgiinler verdigi saptanmigtir.

Aragtirma bélgelerindeki Satsu-
ma mandarinlerimizde gég¢iiren viru-
sunun zayiftan en kuvvetli irkina
kadar 5 ayr1 irkinmn bulundugu Mek-
sika lime testleri ile saptanmstir.
Satsuma mandarinlerimizde Gégii-
ren virusunun zayif ve orta derece-
deki 1rklarinin giddetli irklarindan
daha yaygin oldugu lime testleri ile
anlagilmigtir. Gogliren virusunun sid-
detli irklar: lime bitkilerinin yaprak
damarlarinda ¢ok siddetli damar be-
yazlagmalar: olugturmustur.

Géocliren virusunun Tropikal tu-
runggil afidi (Toxoptera citricidus)
ve Aphis gossypii ile bilhassa turung
anaci uizerine agili turunggillerde ani
6lim seklinde olugturdugu Collapse

belirtisine bizde rastlanmamigtir. Fa-
kat bizdeki

anacina kadar olan (as1 yerine ka-

satsumalarda turung

dar) as1 kisminin (mandarinin) ya-
vag yavas 0ldiigli ve tamamen kuru-
dugu saptanmigtir.

61



TRISTEZA VIRUS DISEASE

Gogliren virus irklar1 ile iriin
arasindaki korelasyonlarin saptan-
mas1 icin, aragtirma bolgesinde {ig-
yaprakli ve turung anac lizerine agi-
I1 19 Satsuma mandarin bahgesinde
toplam 176 agac lizerinde yapilan he-
saplamalar sonucu, saptanan virus
irklar ile lirlin arasinda onemli de-
recede ve negatif bir korelasyon bu-
lunmus ve korelasyon kat sayilari-
nin r= -0,7180 ile r= -0,9925 arasin-

da degistigi saptanmistir. Bahgeler
igin uygulanan varyans analizinde
bulunan “F” degerleri 19 bahgenin
J'linde % 5’e gore onemli geriye ka-
lan 16 bahcgede ise, % 1’e gére 6nem-
li derecede farkli oldugu goriilmiis-
tiir. Gogliren virusunun kuvvetli 1rk-
lar1 ile infekteli turung {izerine agili
Satsuma mandarin  agaclarinda
onemli derecede {iriin azalmalar:
saptanmigtir.
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Fig. 2. Typical symptoms of tristeza virus on Satsuma mandarins buded

on sour orange rootstocks. A, severely tristeza affected declined satsuma
tree. B, cronic declinc and dead of the fiber roots: C, pits.
(honeycombing) on the inner surface of the sour orange bark.
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Fig. 3. Symptoms of the tristeza virus on the Satsuma scion; A, Pits or

honeycombing in the inner face of the Satsuma scion over the bud union;
B, pegs on the woody syl'ndir of the Satsuma scion.
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Fig. 6. The leaves of the Mexican lime infected with the different tristeza virus strains.
A, very small leaves showing All-clearing— veinlet netting (severe strain), large leaf
at the left is control from the uninfected lime. B, Clearings more localised (Mild strains).
C, Occas‘onal small c'earings (very mi'd strain).
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Histology of Peneiration of Resistani and Susceptible  Sorghum
Leaves by Colletotrichum graminicolum

Ashok MISHRA and B. Singh SIRADHANA
University of Udaipur, Rajasthan College of Agricu'ture, Department of Plant Pathology,
Uda‘pur, INDIA.

ABSTRACT

When sorghum leaves (susceptible and resistant) are inoculated with
conidia of Colletotrichum graminicolum the single celled spores germinate
and produce appressoria. The penetration by infection peg is generally
through cuticle and rarely through stomata. The initial stages of penetrat-
ion is almost similar in susceptible and resistant leaves. However, further
progress of the pathogen is checked by a zone barrier in resistant leaves.
In susceptible leaves the pathogen colonized in the host cells and mycelium

is also seen in xylem.

INTRODUCTION

Study of host-parasite relation-
ship helps in understanding the pa-
rasitism which may provide a base
for controlling the disease. There is
little information on the host-para-
site relationship of Colletotrichum
graminicolum (Ces.) Wils and sorg-
hum leaves. Zwillenberg (1959) ob-
served that maize leaves were ra-
pidly pervaded by conidia of C. gra-

minicolum and the acervuli develop-
ed after 2-10 days. Ultrastructural
study of penetration of maize leaves
by this pathogen was studied by Po-
litis and Wheeler (1973). Present
study deals with the histopatholo-
gical study of anthracnose of sorg-
hum (Sorghum bicolar (L.) Moench)
in susceptible and resistant culti-
vars.

MATERIALS AND METHODS

Latch and Hansen’s (1962)
method was followed to study the
host penetration mechanism. Fresh
green leaves of susceptible (local)
and resistant (CSH-5) were remov-
ed from the plants grown in pots,

washed with sterile water and were
inoculated by rubbing spore and
mycelial suspension of C. graminico-
lum on both the surfaces of leaves.
Such leaves were then placed on
slides in petridishes lined with moist
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filter paper. Samples of the leaves
were taken at the intervals of 4, 8, 12
24, 48 and 72 hours after inoculation
and were placed in a hot solution of
glacial acetic acid and 95 % ethanol
(1:1v/v). The solution was gradually
boiled until the leaves lost chloro-
phyll. The 80 treated leaves were
then dipped for 30 minutes in a chlo-
ral hydrate solution. Cleared leaves
were stained on slides with lactophe-
nol cotton blue and then examined
under microscope.

For histological studies plants
grown in pots were inoculated by

usual method. The inoculated leaves
were killed and fixed in formalin
acetic acid (90 ml of 70 % ethyl al-
cohol, 5 ml glacial acetic acid and 5
ml of formalin) after every 24 hours
of inoculation till the appearance of
symptoms. The fixed leaf pieces
were properly dehydrated and em-
bedded in paraffin wax as described
by Johansen (1940). The sections of
10 to 15 u thickenss were cut by a
hand operated rotary microtome,
stained with safranin and fast green
combinations and mounted in a drop
of canada balsam.

RESULTS

It was observed that conidia of
C. graminicolum germinated readily
on the leaf surface. Generally ger-
mination started after 4 hours of
inoculation and the germ tubes were
slender on susceptible leaves while
stocky on resistant leaves. On sus-

“ceptible leaves the germ tubes con-
tinued to grow. The tips of the germ
tubes were swollen which were evi-
dently appressoria. Appressoria
were frequently observed near the
points where epidermal cells join..
Penetration through stomata was
also observed. A sharp cut on the
cuticle and epidermal cells by infec-
tion peg was observed.

After penetration the hyphae
enlarged and proliferated in meso-
phyll region of the susceptible vari-
ety. In resistant variety the penet-
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ration may or may not occur. The
germ tubes get enlarged and swol-
len. This may be due to some bioche-
mical reaction. However, even if pe-
netration occurred in resistant
leaves, in advance of the mycelium
a reddish pigment was produced and
absorbed by the cell walls. The red
zone constituted a barrier to the
progress of the invading mycelium
(Fig. 1). In susceptible leaves myce-
lium progressed further and passed
down in the palisade cells resulting
in the disintegration of the chlorop-
lasts and the cytoplasm (Fig 2). Pa-
renchymatous tissues were severely
affected. In later stages the patho-
gen had colonized a majority of cells
resulting in their disintegration (Fig
3). In some cases hypha were seen
in xylem. (Fig 4).
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DISCUSSION

Colletotrichum sp. are generally
considered to be a pathogen which
penetrates directly through cuticle.
In the ultra-structural study of pe-
netration of maize leaves, Politis
and Wheeler(1973) and of oat leaves
Politis (1976) observed that the fun-
gus makes a sharp cut of the cuticle
and does not exert mechanical pres-
sure as they did not observe any
kind of depression in epidermal lay-
er-at the point of penetration. In our
studies it was observed that the pa-
thogen could penetrate the cuticle
and also through stomata. The pe-
netration in susceptible and resis-
tant sorghum leaves was almost si-
milar. However, in the resistant
variety further growth of the patho-
gen was checked and it could not co-
lonize the host cells. A reddish zone
was formed in advance of the myce-
lium in resistant leaves perhaps

because of accumulation of some an-
tifungal substances. Preliminary
studies have shown that phenols
and some toxic metabolites are pre-
sent or formed consequent to infec-
tion in such cases. Reddish pigment
constituting a barrier was also ob-
served by Edgerton and Carvajal
(1944) in red rot of sugarcane. Zwil-
lenberg (1959) examined the leaves
of Lolium perenne L, Dactylis glo-
merata L. and wheat after inoculat-
ing C. gramimicolum and found a
thickening of the outer epidermal
cell walls at the site of appressoria.

In the susceptible cultivar the
pathogen colonized the host cells.
Disintegration of chloroplasts occur-
red. After ramification of the myce-
lium beneath the epidermis acervuli
developed. The symptoms developed
fully in 7-10 days of inoculation.

OZET

DAYANIKLI ve DUYARLI SORGUM YAPRAKLARINDA
quletotrichum graminicolum’'un PENETRASYON HISTOLOJiSi

Dayanikli ve duyarli sorgum
yapraklar1 Colletotrichum gramini-
colum’un konileri ile inokule edildi-
ginde, tek hiicreli sporlar ¢imlenir ve
appresoryum olugur. Penetrasyon ge-
nel olarak enfeksiyon c¢ivisi ile kuti-
kuladan, bazen de stomalardan ger-
ceklesir. Penetrasyonun ilk evreleri

dayanikh ve duyarh yapraklarda ay-
nidir. Ancak etmenin daha sonraki
gelismeleri dayanikli bitkilerde kir-
miz1 renkteki bir sinir ile engellenir.
Duyarli yapraklarda ise etmen ko-
nukcu hiicrelerinde koloni olusturur
ve miselyum ksilemde de gériilebilir.

71



COLLETOTRICHUM GRAMINICOLUM

LITERATURE CITED

Edgerton, C.W. and Carvajal 1944. Host
parasite relation in red rot of sugarcane.
Phytopathology 34: 827-837.

Johansen, D.A. 1940. Plant microtechnique.
N.Y. McGraw Hill Book Co. pp. 523.
Latch, G.C.M. and -E.W. Hansen 1962. Com-
parison of three stem diseases of Meli-
lotus and their causal agents. Phytopa-
thology 52: 300-385.

Politis, D.J. 1976. Ultrastructure of penet-

&

s

ration by Colletotrichum graminicola of
highly resistant oat leaves. Physiol. Pl
Pathol. 8: 117-122.

Politis, D.J. and H. Wheeler 1973. U'trastruc
tural study of penetration of maize
leaves by Colletotrichum graminicola.
Physiol. Pl. Pathel. 3: 465-471.

Zwillenberg, H.K.L. 1959. Colletotrichum
graminicola on maize and various other
plants. Phytopathology Z. 34: 417-425.



A. MISHRA AND B.S. SIRADHANA

Fig. 1 Fig. 2

Fig. 3 ' Fig. 4

Fig. 1. T.S. of a resistant leat (CSH-5) showing red zone
in advance of the mycelium x 450

Fig. 2—3. T.S. of leaf showing disintegration of host cells and
colonization by the pathogen x 820

Fig. 4. T.S. of leaf showing mycelium in the xylem and
disintegration of chloroplasts x 820
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Aniaelligkeit Verschiedener Sorten von Lycopersicon
esculentum Mill. gegeniiber Pseudomonas tomato
(Okabe) Alstatt

Ozden CINAR

Lehrstuhl fiir Pflanzenschutz, Landwirtschaftliche
Fakuitaet der Cukurova Universitaet, ADANA, TURKEI

ZUSAMMENFASSUNG

9 Tomatensorten wurden auf Anfaelligkeit gegeniiber P. tomato hin-
sichtlich der Symptomentwicklung und der Vermehrung der Bakterien in
den Blaettern untersucht. Nach den hervorgerufenen Symptomen und der
Bakterienvermehrung in Pflanzenblaettern zeigten sich die Sorten An-
talya 1F, und Antalya 2F, gegeniiber Rakibi schwach anfaellig. Die Un-
terschiede in der Symptomentwicklung bei den 9 verschiedenen Sorten
waren besonders eindeutig am 4. Tag nach der Infektion. Nach der Bak-
terienzellzahlbestimmung in infizierten Blaettern lassen sich die Anfael-
ligkeitsunterschiede erst am 4. Tag nach der Infektion sehr klar erkennen.

EINLEITUNG

Als Ursache einer 1975 im Mit-
telmeer becbachteten Krankheit auf
Toma'ten wurde Pseudomonas toma-
to diagnostiziert (Cinar, 1977). Die
Symptome dieser Krankheit sind im
wesenntlichen gekennzeichnet durch
braeunliche bis schwarze Flecken
auf den Blaettern, den Sténgeln,

den Blatt-, Bliiten-und Fruchstielen
den Kelchen, den Kelchblaetttern so-
wie durch kleine schwarze Blae-
schen auf den Friichten (Abb. 1, 2).

Waehrend sich die Krankheit in
den Jahren ihres Auftretens epide-
misch ausbreitete, ist der Befall 1978
nur noch sporadisch. In einigen Pub-
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likationen wird erwaehnt, dass P.
tomato durch infiziertes Saatgut
iibertragen werden und imBoden in
Abwesenheit der Wirtspflanzen
iiberleben kann (Bosshard - Heer
und Vogelsanger, 1977). Da man mit
dieser Bakterienkrankheit chemisch
noch nicht bekaempfen kann, sind
die Produktion von gesundem Saat-
gut und die Ziichtung resistenter
Sorten die bisher wichtigsten Be-
kaempfungsmassnahmen. Aus die-

MATERIAL UND

Die Blattunterseite von 9 ver-
schiedenen Tomatensorten (Antalya
1F,, Antdlya 2F, Monfavet 63/5,
Pearson, Potantote, Rakibi, Super
Marmende, U.C. 156, VF 145) wur-
den mit drei f'age alten Bakterien-
kulturen (ca. 10® Zellen/ml) mit
Hilfe einer Spritzpistole infiziert.
Die Pflanzen wurden dann im Fo-
lienhochtunnel (¢ 25°C, max 35°C
und min 10°C, 40-90 % Luftfeuchtig-
keit) aufgestellt. Sie waren 3 Mona-
te alt.

Zur quantitativen Bestimmung
der Bakterienvermehrung der sch-
wach anfaelligen (Antalya 1F; und
Antalya 2F,) und anfaelligen (Raki-
bi) Tomatensorten wurden zu ver-
schiedenen Zeiten nach der Inoku-

sem Grund wurden 9 verschiedene
Tomatensorten, die in Mittelmeer-
gebiet a.gebaut werden, auf Anfael
ligkeit gegeniliber P. tomato unter-
sucht. Bei den Sorten, die aufgrund
der Symptomauspraegung weniger
anfaellig erschienen, wurde der An-
faelligkeitsgrad genau bestimmt, in-
dem die Vermehrung der Baktrien
in den Blaettern quantitativ erfasst
wurde.

METHODEN

lation aus den infizierten Blaettern
mit einem sterilen Korkbohrer von
54 mm Durchmesser Blattscheib-
chen entnommen. Jede Probe best-
and: aus 30 Scheibchen von verschie-
denen Pflanzen. Die Scheibchen, die
also eine Blattflaeche von 6,87 cm?
repraesentierten, wurden in 15 ml
sterilem Wasser 1 min lang homoge-
nisierts Aus dem Homogenat wurde
1 ml, einer Blattflaeche von 0,45 cm?
entsprechend, entnommen und mit 9
ml Wasser oder Agar vermischt. Die
anschlieessend in Agar hergestellte
Verdiinnungsreihe wurde plattiert
und die Kolonienzahl nach 3 Tagen
bestimmt (Cinar und Rudolph,1972).
Es wurden 3 Wiederholungen durch-
gefiihrt.

ERGEBNISSE

9 Sorten von Lycopersicon escu-
lentum wurden auf Anfaelligkeit
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vorgerufenen Symptomen wurden 2
Gruppen verschieden hoher Anfael-
ligkeit gebildet (Tab 1). Die Eintei-
lung in die 2 Gruppen erfolgte nach
den unterschiedlichen Symptomen
zu verschiedenen Zeiten nach der
Infektion, wie sie aus Tabelle 2 her-
vorvgehen.

Zur Untersuchung der Vermeh-
rungsrate von P. tomato dienten
zwei schwach anfaellige Sorten (An-
talya 1F; und Antalya (2F,) sowie
eine anfaellige Sorte (Rakibi). Die
Symptomentwicklung auf diesen
Sorten zeigt die unterschiedliche An-
faelligkeit recht deutlich.

Tabelle 1. Die Anfaelligkeit von Tomatensorten
gegeniiber P. tomato

Anfaelligkeitsgrad

Wirtspflanzen Tomatensorten

Schwach anfaellig

Antalya 1F,, Antalya 2F,

Anfaellig

Monfaet 63/5, Pearson, Potantote,
Rakibi, Super Marmande, U.C. 156,
VF 145

Tabelle 2. Symptomentwicklung bei Tomatensorten
verschieden hoher Anfaelligkeit

Tage nach der ‘Schwach anfaellig anfaellig
Inokulation i
1 =E £
2 braune oder hellgriine hellgriine Flecken
Flecken
4 kleine braune einget- wenige kleine braune

rocknete Flecken und
kleine frische Flecken

eingetrocknete Flecken
und frische Flecken

7 mittlere braune einget-
rocknete Flecken und
wenige frische Flecken

grosse braune einge-
trocknete Flecken und

viele frische Flecken
mit chlorotischem Hof

15 grosse braune einget-
rocknete Flecken und
wenige kleine schwarze
Flecken

grosse vertrocknete
Flecken und schwarze
Flecken, Z.T. Blaetter
abgefallen
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Erwartungsgemaess erreichte die
Bakterienvermehrung in der anfael-
-ligen Sorte Rakibi die hochsten
Werte (vgl. Tab 3). Aber zwischen
den beiden weniger anfaelligen Sor-
ten ergab sich auch einen Unter-

schied. Die Bakterien wurden in der
Sorte Antalya 1F; trotz etwa glei-
cher Symptomentwicklung wie in
der Sorte' Antalya 2F, etwas staer-
ker gehemmt.

Tabelle 3. Vermehrung “in vivo” von P.tomato in Tomatensortenblaettern
mit unterschiedlicher Anfaelligkeit

Tage nach der Inokulation

Sorten 1 2 3 4 7

Antalya 1F;, 1,9 x10* 50x 105 51 x 105 1,3 x 105 1,2 x 108
Antalya 2F, 18 x 104 38 x 105 6,7 x 105 6,8 x 105 1,1 x 105
Rakibi 2,0 x 104 1,1 x 108 2,1 x 106 6,1 x 108 6,6 x 105

Die anterschiedliche Vermehrung
der Bakterien in den anfaelligen
und schwach anfaelligen Pflanzen
kommt so sehr deutlich zum Aus-
druck. Dies zeigte sich bereits am 2.
Tag p.i. und besonders deutlich auch
am 3. Tag p.i. (Abb. 3). Nach dem 3.
Tag p.. war die Bakterienvermeh-
rung in Sorte Antalya 1F;, nach dem

4. Tag. p.i. in den Sorten Antalya 2F,
und Rakibi gegeniiber der logaritmi-
schen Vermehrungsrate der ersten
Tage deutlich abgefallen.

Der Versuch zeigte eine recht
gute Ubereinstimmung zwischen den
im Blatt gefundenen Bakteriendich-
ten und den aeusserlich sichtbaren
Symptomen.

DISKUSSION

Soweit uns bekannt ist, wurde
bisher nicht die Anfaelligkeit ver-
schiedener Tomatensorten gegenii-
ber P. tomato berichtet.

Die Untersuchungen iiber die
Bakterienvermehrung “in vivo” er-
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gaben fiir “Antalya 1F,” eine deut-
lichere Verlagsamung als fiir die
aeusserlich . - aehnlich reagierende
“Antalya 2F;,". Bei “Antalya 1F,”
scheint die Reaktion des Blattgewe-
bes schneller abzulaufen, denn ab 3
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d.p.i. war die Bakterienkonzentra-
tion deutlich niedriger als bei den
anderen Sorten. Die Pseudomonas
syringae infizierten 2 schwach an-
faelligen Bohnensorten ergaben nach
der Bakterienvermehrung auch ei-
nen deutlichen Unterschied. (Delga-
do,1974). Am Anfag vermehrten sich
die  Bakterien in 3 Blittersorten
gleich schnell, und erst mit dem Be-
ginn der Immunreaktion in schwach
anfaelligen Sorten kam es zu einer
Verlangsamung der Bakterienver-
mehrung. - Dieses' Ergebnis entsp-
richt -Allington und Chamberlain
(1949), 'die  die Vermehrung von
Xanthomonas phaseoli und Pseudo-
monas glyceaine in Blaettern von
Phaseolus vulgaris und Glycine max
analysierten. Nach dem 3 Tag p.i.
wurde ein deutlicher Abfall -der

Bakterienkonzentration in der Sorte
Antalya 1F, Beobachtet. Aehnliche
Ergebnisse haben Stall und Cook
(1966) nach Infektion von Paprika-
pflanzen Xanthomonas vesicatoria
gefunden. Bei den verschiedenen
Bakterienkrankheiten wurden aehn-
liche Unterschiede in der Bakterien-
vermehrung (zwischen 10-100. fach)
von anderen Autoren bei dem Verg-
leich anfaelliger und  resistenter
Sorten festgestellt (Diachun  und
Troutman, 1954; Stall und Cook,
1966; Cinar und Rudolph, 1972; Del-
gado, ' 1974). Mit Feldversuchen
muss, man die. Ergebnisse der Ge-
waechshaus - Untersuchungen dahin
gehend priifen, ob die von uns als
schwach anfaellig qualifizierten To-
matensorten zur Unterdriickung der
Schwarzfleckenkrankheit ausreich-
en.

OZET

FARKLI Lycopersion esculentum
Tomato (Okabe) Alstatt’a

9 Domates gesidinin P. tomato-
ya karsi duyarliliklari, yapraklarda-
ki simptom gelismesine ve bakteri
hiicre sayisina gére aragtirilmigstir.

Yapraklardaki simptom geligme-
si ve bakteri hiicre sayisina gore du-

yarhilik saptanmasinda, Antalya 1F,
ve Antalya 2F, cesitleri Rakibi’ye

Mill. CESITLERININ Pseudomonas
KARSI DUYARLILIKLARI

kiyasla az duyarli bulunmustur. 9
Farkli domates ¢esidinde simptom
gelismesindeki en belirgin fark en-
feksiyondan sonra 4. giinde gézlen-
migtir. Ayni sekilde enfekteli yap-
raklarda bakteri hiicre sayisina gore
duyarhlik farki en agik olarak en-
feksiyondan sonra 4. giinde saptan-
magtir.

9
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Abb. 1. Flecke durch P.tomato auf Blaettern von Tomaten aus einem
nattrlich infizierten Feldbestand.

Abb. 2. Fiecke auf der Frucht durch P. tomato
natirlich infiziert.
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Abb. 3. Vermehrung von P.tomato im Blattgewebe
von 3 Tomatensorten verschiedener Anfaelligkeit.
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Uniersuchungen dber Isoluliun‘ des Erregers der Schwarbeinigkeit
“(Erwinia-afroseptica van Hall. der Korfoffeln und seine
biochemischen und serologischen Eigenschaften

Necati BAYKAL2 und Yavuz Emin OKTEMP

ZUSAMMENFASSUNG

Der Erreger der Schwarzbeinigkeit (Erwinia atroseptica van Hall) an
den ‘Saatgutknollen in der Umgebung von Bolu wurde auf einem Selekti-
venaerboden ‘isoliert, und ihre biochemische und serologische Eigenschaf-
ten untersucht. Isolation wurde auf dem Stewart-Selektivenaehrboden ver-
wirklicht und dabei wurde auf Naehrboden typische Kraterkolonien beo-
bachtet. Das Bolu-Isolat (5a) hatte dieselbe morphologischen Eigenschaf-
ten wie das Originalisolat (Nr. 549 von NCPPB) und gleiche serologische
und biochemische Reaktionen gezeigt, auch bei den Infektionsversuchen
an den Kartoffelpflanzen typische Faeule verursacht. Bei dem Objekt-
traeger-agglutinationstest zeigte das Bolu Isolat gegen bis zu 1/40 ver-
diinnte Antiserum positive Reaktion. Aehnliche Ergebnisse wurden auch

_bei dem Pflanzenextrakt beobachtet.

EINLEITUNG

Der Kartoffelanbau in der Tiirkei Die Schwarzbeinigkeit, die als eine
kommt mit etwa 2.490.000 Tonnen  wichtige Kartoffelkrankheit angese-
Ertrag im Jahre 1975 an (Anony- hen wird, wurde in der Tiirkei zum
mous, 1975). erstenmal von Gassner im Jahre 1938

1) Vortrag gehaiten auf dem Il. Phytopath. Kongress in Ankara.
2) Lehrstuhl fiir Phytopathologie, Landw. Fakultaet der Ankara-Univ.
3) Institut fur Pflanzenschutz, Ankara.
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(Bremer, et al. 1952) festgestellt. Da-
nach wurde von Karel und Karahan
(1962) beobachtet dass die Krankheit
in Kartoffelanbau von Mittelanato-
lien bis zu 35 % Schaden verursacht.
Die Krankheit wurde auch von Ka-
raca (1966) in Schwarzenmeergebiet

und in Mittelanatolien gesehen.

Die beste Abwehrmassnahme ist
einwandfreie Knollen zu werwenden

MATERIAL UND

Isolationstechnik

Die Oberflaeche der erkrankten
Stengel wurde mit Leitungswasser
gut gewaschen, abgetrocknet und in
einem Sterilporzelanmorser unter
Zusatz von sterilem Wasser kraeftig
zerrieben. Aus diesem Extrakt wurde
ein Tropchen mit Hilfe einer Impfose
genommen und auf Agar (Stewart-
Naehrboden) ausgestrichen. Nach 48
stundiger Bebriitung bei 27°C wur-
den die ausgewachsenen Bakterien-
kolonien wieder auf Stewart-Naehr-
boden iibergeimpft (Stewart, 1962).
Stewart-Naehrboden besteht aus:

A.Mac Conkey Agar: 69.5 g Mac
Conkey Agar, 5.3 g CaClL,.6H,0O, 1000
ml dest. Wasser.

B. Pectitlosung: 2 g. Sodium poly-
pectate, 6 ml Ethanol (% 96), 0.1 g
EDTA, 100 ml dest. Wasser (pH=
7.2).
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Der Erste Zweck dieser Unter-
suchung ist die Isolationsmethode
des Erregers aufzustellen und seine
morphologische und biochemische
Eigenschaften zu bestimmen. Die
zweite Aufgabe war die serologische
Methode zu finden, die die Identifi-

| zierung des Erregers im eingefiihrten

Material bei der tiirkischen Quaran-
taene und Saatgutzuchtzentrale er-
moglichen kann.

METHODEN

10 ml von Pectitlosung wurde
iiber Mac Conkey Agar zugesetzt.

Pathogenitaet

Die Bakterien wurden auf Nut-
rient Agar (NA) Naehrboden kulti-
viert, nach 24 Stunden eine Bakte-
riensuspension vorbereitet, und an
die Kartoffelpflanzen nach Graham
und Dowson (1960 a) infiziert. Die
geimpfte Pflanzen wurden in Inku-
bator bei 90-95 % Luftfeuchtigkeit
und bei 24°C aufgestellt.

Physiologische Eigenschaften

Oxidasetest (Nach Kovacs,1956):
Als Reagens wurde % 1 ige waessri-
ge Losung von Tertamethyl - para-
phenylene - diamine dihydrochlorid
benutzt.

Katalasetest: Es wurde % 3 iger
H,0, benutzt.
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Wachstum auf der Kartoffel-
scheibe: Von den 2 taegigen Kultu-
ren wurden die Isolate auf den Kar-
toffelscheiben geimpft, bei 27°C 48
Stunden inkubiert.

Ausnutzung von Glucose. Der
nach Wachstumstest der Bakterien
wurde Hugh und Liefson (1953)
durchgefiihrt.

Saccharosetest: Naehrlosung, bes-
tehend aus 10 g Pepton, 5 g Lab-
Lemco, 40 g Saccharose und 1000 ml
dest. Waser (pH = 7.0). Nach dem
Beimpfen wurde die Naehrlosung bei
25°C 2 Tage geschiittelt. Anschlie-
ssend zu dieser Logsung Benedigt-
Reagens versetzt und die Farbve-
raenderung beobachtet.

Pectinverfliissigungstest (Nach
Graham und Dowson, 1960 b): Der
mit Bakterien beimften Pectinnaehr-
boden wurde bei 27°C inkubiert, je
24 Stunden bis zu 14 Tagen gepriift.

H,S Bildung Nach Anonymus,
1971): Es wurde bei diesem Test der

fertige Naehrboden TSI (Oxoid) ver-
wendet.

Gluconatstest (Nach Graham
und Dowson, 1960 b): Nach ‘der 48
stundigen Bebriitung wurde die Lo-
sung mit Benedicktreagens gepriift.

Saeure-und Gasbildung aus Zuc-
kern: Nach Cowan und Steel (1970)
wurde Bromtymolblau und Pepton
(mit Wasser) benutzt. Zum Sterili-
sation der Zuckern wurde das Bak-
terienfilter verwendet. Die Priifung
der Gasbildung erfolgte durch Dun-
hamréhrchen. -

Serologie : Als Antigen wurde
eine Kultur von Erwinia atroseptica
von der National Collection of Plant
Pathogenic Bacteria - England (Nr.
549) bezogen. Nach der 24 stiindigen
Bebriitung der Kultur auf NA wur-
den die Bakterien mit physiologi-
schem Serum gewaschen und eine
Konzentration von ca 10° Zellen/ml
hergestellt. Mit dieser Bakteriensiis-
pension wurde ein Jahr alte Neuze-
land Kaninchen nach wie Tabelle 1
injiziert.

Tabelle 1. Injektionsplan und Antigensmenge durch

verwendete Injektion

Tage Injektionsgestalt Antigensmenge (ml)
0 subcutan 1.0
7 intravends 0.2

10 intravends 0.5

14 intravenos 1.0

17 intravends 2.0

21 Blutentnahme
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ERGEBNISSE

Isolation und Pathogenitaet

Der Erreger der Schwarzbeinig-
keit bildete auf Stewart-Naehrboden
charakteristiche kraterformige und
rosafarbige Kolonien.

Mit dem gewonnenen Isolat (Bo-
lu, 5a) wurden die Kartoffelstengeln
inokuliert, um die Pathogenitaet des
Isolats zu priifen. Die Injektions-
punkte zeigten nach 3-4 Tagen auf-
fallende schwarzbraune oder dunkle-
re bis rein schwarze Verfaerbung.
Manche Pflanzen waren an diesen

Stengelpunkten abgebrochen (Abb. 1
und 2). ‘

Von den kranken kartoffelpflan-
zen wurden Riickisolationen durch-
gefiihrt, und mit diesen Riickisolaten
wurden die kartofellstengel von E.
atroseptica (Nr. 549, NCPPB) wie-
der infiziert. Diese Riickisolaten zeig-
ten die gleichen Krankheitsymptome
wie die Originalkultur.

_Physiologische Eigenschaften

Die Ergebnisse wurden im Ta-
bellen 2 und 3 zusammengefasst.

Tabelle 2. Verschiedene Reaktionen bei anthetischen und eigenen Isolaten

E. carotovora

Eigenes Isolat

Reaktion (549 - NCPPB) (5a - Bolu)
Oxidase — —
Katalase + +
Wachstum auf der Kartoffelscheibe +- I
Ausnutzung von Glucose F F
Sucrosetest x = 2
Pectinverfliissigungstet + +

H,S - Bildung

Gluconatstest

+ : Reaktion positiv
—: Reaktion negativ
F : Fermantativ
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- Tabelle 3. Saeure - und: Gasbildung aus Zuckern durch Orlgmal Kultur
' } und eigenes Isolat g ] :

E. carotovora Eigenes, Isolat

Zuckern: (549 - NCPPB) (5a <« Bolu).
Lactose DS e
Glucose g +g
Salicin S e
Trehalose o e
Maltose + -+

+ : Reaktion positiv
g : Gasbildung

Serologie

Die Injektionen wurden wie nach
Tabella 1 durchgefiihrt. Vier Tage
nach letzter Injektion wurde von
Ohrvenen des Kaninchens Blut ent-
nommen und.die Antikor konzentra-
tionen gepriift. Wenn Antiserumtiter
mehr als 1/1600 war, wurde die In-
jektion nicht mehr fortgesetzt. Gan-
zes Blut des Kaninchens wurde ent-

nommen und abzentrifugiert.

Mit den eigenen und originalen
Isolaten  wurde Objekttraeger-Agg-
luntinationstestdurchgefiihrt.

Die Antiseren reagierten bis zur 1/40
Verdiinnung als positiv (Abb. 3).
Mit den Extrakten von kranken
Pflanzen: Nach dem Waschen mit
Leitungswasser wurden die Kartof-
felpflanzenstengeln ‘mit Filterpapier
abgetrocknet:.;Die érkankten: Stellen
der Pflanzen - wurden  durch +:Mill
gepresst, und ein paar Tropchen da-
von; wurde auf bis zu:1/5 verdiinnte
Antiserum gegeben und mit Impfose
gemischt. In kurzer Zeit-wurde eine
starke Agglutination-beobachtet. Bei
denmiit gesundem Pflanzenenextrakt
durchgefiihrten = Versuchen  wurde
keine Agglutination: festgestellt.

DISKUSSION

Die aus dem Material von Bolu
isolierte Bakterienkultur zeigte glei-
che morphologische, biochemische

und serologische Eigenschaften wie
die originale Kultur von E.atrosepti-
ca (Nr. 549 von NCPPB). Diese Er-
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gebnisse  bestaetigten die Arbeiten
von Breed et al. (1957), Graham und
Dowson (1960 a,b).

Die gewonnenen Anteseren konn-
ten'bis zu 1/40 verdiinnt werden. Die
beiden Kulturen reagierten serolo-
gisch als positiv. Jedoch teilte Gra-
ham (1963) mit, dass die Nassfaeule-
bakterien als Antigene hinsichtlich
der chemischen Zusammensetzung
heterogen anzunehmen sind. Aus

diesen Grunden soll man nebe.n dem
serologischen Test auch die Pathoge-
nitaetsteste durchfiihren.

Beim serologischen Test kann
der Pflanzenextrakt verwendet wer-
den. Im Rahmen der Krankheitsdiag-
nose kann diese Methode als brauch-
bar angesehen werden. Diese Ergeb-
nisse konnen in Saatgutzuchzentrale
und beim Quarantaeneinspektion
eine praktische Verwendung finden.

OZET

PATATES DIP YANIKLIGI ETMENI (Erwinia atroseptica van Hall.)’NIiN
IZOLASYONU, BIYOKIMYASAL OZELLIKLERI VE SEROLOJISI
UZERINDE GCALISMALAR

Patates Dip Yanikligi Etmeni
Erwinia atroseptica van Hall.,, Bolu
Bolgesi tohumluk patateslerinden se-
lektif bir besiyeri ile izole edilmig
ve bakterinin morfolojik, biyokimya-
sal ‘ve serolojik ozellikleri aragtiril-
migtir. Izolasyonda selektif Stewart
ortami kullanilmig, etmen bu ortam-
da tipik krater seklinde kolonilerini
olusturmugtur. Bolu izolat1 (5a), ori-
jinal E. atroseptica (No 549-NCPPB)
izolat: ile ayni morfolojik, biyokim-
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yasal ve serolojik davraniglari gos-
termigtir. Keza patates bitkilerine
yapilan yapay inokulasyonda da ‘ti-
pik yumusak ciirikligi olusturmus-
tur. \

Lam agglutinasyon testinde Bolu
izolat, orijinal E. atroseptica kiiltiirii
ile beraber, 1/40’a kadar sulandiril-
mis antiserumla pozitif reaksiyon
vermigtir. Ayni olumlu sonug, bitki
ozsuyu ile yapilan agglutinasyon tes-
tinde de goriilmiistiir.
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Abb. 1. Wourzelhalsfaecule der Kartoffel Abb. 2. Stengelfaeule der Kartoffel durch
durch natiirliche Infektion (Bo!u, 1977). kunstliche infektion

Abb. 3. Pos'tiveresktion (1) beim Objekttraeger — Agg'utinationstests
von Bolu-lsolat und Kontrol (2).
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Uber Enymatische Aklivitdt Von Septorio tritici Rob. Ex Desm.
In Bezug Auf Anfiilligkeit Yon Weizensorten

Von Ersin ONOGUR

Institut fiir Phytopathologie und landwirtschaftliche Botanik,
Ege Un'versitat, Bornova/IZMIR

ZUSAMMENFASSUNG

In den vorliegenden Untersuchungen wurde gepriift, ob die Reaktionen
von Weizensorten unterschiedlicher Anfalligkeit gegeniiber Septoria tritici
auf der enzymatischen Fahigkeit des Pilzes beruhen, die Zellwénde auf-
zuschliefen.

Dabei wurde festgestellt, dass der Erreger in vitro zellwandabbauende
(8-Glucosidase, « - und (B-Galactosidase, B-Xylosidase) bildet, jedoch die
Resistenz nicht auf einer sorten-bedingten Stimulation der Enzymproduk-
tion zurickzufiihren ist.

Die Enzymaktivitdt kann lediglich zur Unterscheidung in Wirt und Nicht-
Wirt dienen. "

EINLEITUNG

Es ist vermutet worden, dass die
chemische Zusammensetzung der
Zellwand iiber Resistenz und Anfal-
ligkeit entscheiden kann. So berich-
teten Bateman et al. (1969), .dass

charidabbauender  Enzyme 'aktiver
war, so dass die Zellwande starker
degradiert wurden als die dlterer und
resistenterer Pflanzen.

Wiein eigenen Untersuchungen auch

Rhizoctonia solani an isoliertem Zell
wandmaterial anfélliger = Bohnen-
pflanzen beziiglich Bildung polysac-

festgestellt werden konnte, wichst
S. tritici fast ausschliesslich' im In-
terzellularraum. Eine Permeabilitiits
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veranderung, die dem Pilz Nahr-
stoffe aus den Protoplasten liefern
wiirde, konnte in der aktiven Aus-
breitungsphase sowohl bei der anfil-
ligen als auch bei*der resistenten
Sorte etwa bis zum 10. Tagnach der
Inokulation nicht 'beobachtet wer-
den. Danach ist es denkbar, dass sich
der Pilz den interzellularen Bereich

MATERIAL UND

Isolierung des Zellwandmaterials

Die Vorbehandlung der Testpflanzen
und zwar resistenten (Caribo), an-
falligen (Florian) und Nichtwirt -

Haferpflanzen (Tiger) und die an-

schliessende = Isolierung des Zell-
wandmaterials geschah nach den
Vorschriften von Nevins et al.(1968).

Nach einer Dunkelperiode zur Redu-
zierung des Strkegehaltes in den
Zellen und damit zur Vermeidung
der Starkekontamination, wurden die
2. und 3. Bldtter abgeschnitten und
in Polyédthylenbeutel bis zur Ver-
wendung bei -20°C aufbewahrt. Die
Isolierung fand in einem Kiihlraum
bei 4°C statt. Das eingefrorene Ma-
terial wurde in kleine Stiicke gesch-
nitten, mit 10 Vol. (viw) PO;-Puffer
(pH 7,0) in einem Waring - Blender
homogenisiert und anschliessend 2x
mit dem gleichen Puffer und 1x mit
aqua dest. bei 5000 U/min. fiir 15
min. zentrifugiert. Nach jeweils drei=
maligem Waschen mit 10 Vol. (v:w)
Aceton und 10. Vol. (v:w) Chloro:
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als Nahrungsquelle erschliesst. Daher
sollte gepriift werden, ob die Enzy-
maktivitat durch die wirtsspezifische

_ZellWandgusammens;etzung '~ beein-
flusst wird und inwieweit die enzy-

matisch aufgeschlossenen Zellwand-

stoffe vom Pilz genutzt werden kon-
nen.

METHODEN -

form: Methanol (1:1) wurde das Se-
diment bei Zimmertemperatur get-
rocknet. -In diesen Losungsmitteln
nicht gelostes Material diente als
einzige C-Quelle in den nachfolgen-
den Versuchen.

Kultivierung des Pilzes

Als Kultursubsrat befanden sich in
300 ml Kolben je 100 mg Zellwand-
material, 0,2 g NH,NO;, 0,05 ml Spu-
renelementlésung und 50 ml aqua
dest. Nach Sterilisation bei 115°C fiir
30 min. wurden die Kolben mit 0,25
ml einer auf 30 x 10° Konidien/ml
eingestellten Konidiensuspension
beimpft und als Schiittelkultur (40
Hiiben/min.) bei 20°C mit 15 Stun-
den Lichtperiode am Tag aufbewahrt
Eine Ba}_(terienkontamination wurde
auf Nutrient-Broth-Agar bei 30°C
stichprobenweise gepriift. '

Besiim:nlung der EnzymaktiVitéiten

Die -Glucoseaktivitdt wurde in Ab-
hangigkeit von der!Zeit (4.6, 8,10,112
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14, 18, 22 und 30 Tage nach der Im-
pfung) und die Aktivititen der ib-
rigen Enzyme 22 Tage nach der Im-
pfung in Anlehnung an Liining (1975)
bestimmt. Hierbei wurde 0,5 ml Kul-
turflisssigkeit mit 1,5 ml 1/10 ver-
dinntem Na,HPO,/Citronenséure -
Puffer (Mcllvaine. pH 6.0) in einem
Reagenzglas gemischt und in einem
Wasserbad bei 35°C fiir 5 min. equi-
libriert. Anschliessend wurde 0.5 ml
entsprechende Substratlosung (o -
und (B-Formen des p-Nitrophenyl-
Glucopyranosides und des p-Nitro-
phenyl-Galactopyranosides, jeweils
15 mg/5 ml aq. dest., und p-Nitrophe-
nyl-8-Xylopyranosid, 13,5 mg/5 ml
aq. dest): einpipettiert und nach
Schiitteln im Wasserbad fiir weitere
60 min. inkubiert. Durch Zugabe von
2,5 ml NaOH-Glycin-Puffer (pH 10)
wurde der Reaktionsablauf gestoppt.
In diesem alkalischen Bereich trat
das durch die katalytische Wirkung
von Enzymen abgespaltene p-Nitro-
phenol in Form des gelben p-Nitro-
phenolats auf. Die Farbintensitat
wurde nach griindlichem Schiitteln

und Filtrieren im Spektralphotome-
ter bei 430 nm' bestimmt. Eine Eich-
kurve diente zur Ermittlung der frei-
gesetzten Menge an p-Nitrophenol in
umol durch 0,5 ml Kulturfliissigkeit
in 1 Stunde bei 35°C als Mass fiir die

Enzymaktivitaten des Pilzes.

Bestimmung des Wachstums in Kul-
turen

Der quantitative Vergleich der Pilz-
masse in Schiittelkulturen mit iso-
liertem Zellwandmaterial wurde
durch Ermittlungdes Chitingehaltes
des Myzels mit Hilfe der Glucos-
amin-Bestimmung durchgefiihrt (Ri-
de und Drysdale,1972). Hierzu wurde
der Kolbeninhalt dreimal mit Wasser
gewaschen und im Ultra-Turrax mit
aqua dest. homogenisiert und auf 10
ml eingeengt. Die weitere Behand-
lung der Probe erfolgte nach der
Vorschrift der Autoren. Die entste-
hende blaue Farbung wurde im
Spektralphotometer bei 650 nm ge-
messen und anhand einer Eichkurve
der Glucosamin-Gehalt ermittelt.

ERGEBNISSE

B-Glucosidaseaktivitit

Nach 8-tdgiger Anlaufzei stieg die 3-
Glucosidaseaktivitat plotzlich in den
Kulturen = mit" Zellwandmaterial
beider Sorten stark an (Abb.1). Diese
Aktivitdtserhohung war jedoch star-
ker an ‘Florian’-Zellwandmaterial.

Mit der Alterung trat dann in Kul-
turen eine Aktivitatsverminderung
auf.

An Haferzellwandmaterial wies der
Pilz eine erheblich geringere B-Glu-
cosidaseaktivitat auf als die am Zell-
wandmaterial seiner Wirte.
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pumol p-Nitrophenol
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822 30
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Abb. 1.: Q-GIucosEdaseaktivité; von S. tritici auf Zeliwandmaterial
‘der Testsorten ‘Caribo’, ‘Florian’ und ‘Tiger’ (Hafer) in Ab-
hangigkeit von der Zeit. Enzyma_‘ktivitét ermittelt an um-
gesetzten jmol p-Nitrophenol/Std.

Die Ubrigen Enzyme

Die Aktivitdten der iibrigen Enzyme
wurden am 22. Tag nach dem Uber-
impfen -in ‘Caribo’ - und ‘Florian’, -
Zellwandkulturen bestimmt (Tab.1).
Eine B-Glucosidaseaktivitit wurde
nicht festgestellt. Die « - und B-Glu-
cosidase - aktivititen waren niedrig.
Eine hohe Aktivitat wurde fiir die 8-
Xylosidase 'gefunden, sie  war aber
etwa 61 ‘% niedriger als die B-Gluco-
sidaseaktivitat.

Wachstum in Kulturen

Nach Feststellung der sortenspezifi-
schen Induktion vor allem von $-Glu-
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cosidaseaktivitiat an ‘Florian’ - Zell-
wandmaterial stellte sich die Frage,
ob der Pilz parallel zu der erhshten
Aktivitat auch besser gewachsen war
Dabei stellte sich heraus, dass S. tri-
tici auf dem Zellwandmaterial beider
Sorten gleich gut wuchs, dagegen
schlecht auf Haferzellwandmaterial
(Tab. 2).

Die geringere B-Glucosidaseaktivitit
auf ‘Caribo’ - Zellwandmaterial hat
also keinen Einfluss auf das Wachs-
tum. Das schlechte Wachstum auf
Haferzellwandmaterial konnte . auf
der niedrigen B-Glucosidaseaktivitit
auf diesem Substrat beruhen.
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Tab. i* Aktivititen von a-Glucosidase, a - und @-Galactosidase und
B-Xylosidase von: S. tritici in: Kulturen mit Zellwandmaterial von
<‘Caribo’  und ‘Florian’. Enzymaktivitit ermittelt an. umgesetzten

‘umol p-Nitrophenol/0,5 ml Kulturflissigkeit/Stunde (n=5)

Enzyme Caribo Florian
o-Glucosidase —
a-Galactosidase 0,070 0,078
B-Galactosidase 0,025 - 0,031
B-Xylosidase 0,200 0,220

Tab. 2: Quantitative Bestimmung der Pilzmasse von :S. tritici in:

Kulturen mit Zellwandmaterial = der ' Testsorten

‘Caribo’,

‘Florian’ und ‘Tiger’ (Hafer) in pg Glucosamin/1,5 ml Probe
aus 5:1 eingeengtem Kolbeninhalt (n=5)

Caribo Florian Tiger
Glucosamingehalt 23,12 22,66 4,32
DISKUSSION

Die . erfolgreiche Besiedlung des
pflanzlichen Gewebes hangt auch
von der enzymatischen Fahigkeit von
Erregern ab. Ausgehend von dieser
Tatsache. wurde. untersucht, ob die
Sortenunterschiede bei der Septoria-
Erkrankung durch enzymatische
Aufschliessung  des. = Zellwandma-
terials zu erkldren waren. ‘

Hydrolytische Enzyme scheinen bei
der Septoria-Erkrankung eine Rolle
zu spielen. Ein Nachweis dafiir kann
im Wachstum des Pilzes auf isolier-
tem Zellwandmaterial gesehen wer-
den und beweist die Fahigkeit von
S. tritici, Zellwandstoffe zur Energie-
gewinnung aufzuschliessen. Auf Zell
wandmaterial beider Sorten scheidet
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er o - und B-Galactosidase, B-Gluco-
sidase und' B-Xylosidase aus, En-
zyme, die ihre Substrate zu den ent-
sprechenden Monosacchariden spal-
ten.

Die 3-Glucosidase- und B-Xylosidase-
Aktivitden waren an dem Zellwand-
material von ‘Florian’ hoher als an
dem von ‘Caribo’. Zége man die Fa-
higkeit des Pilzes, Zellwandmaterial
energetisch ' vollstindig aufzuschlies-
sen, als Resistenzkriterium in Bet-
racht, so liessen die vorliegenden Er-
gebnisse eher den Schluss zu, dass
die Sorte ‘Caribo’ fiir S. tritici eine
geeignetere Wirtspflanze wire. Auf
Zellwandmaterial - dieser Sorte
waéchst der Pilz bei geringerem en-

zymatischen ‘Aufwand’ ebenso gut,
wie auf dem Material der Sorte ‘Flo-
rian’, wie durch die Bestimmung des
Glucosamin-Gehaltes ' nachgewiesen
wurde. ‘Auf Zellwandmaterial von
Hafer, einem Nichtwirt, jedoch zeigt
S. tritici weder entsprechende Enzy-
maktivitdt noch Wachstum. Eine Un-
terscheidung in Wirt und Nichtwirt
wire also mit diesem Kriterium
moglich. Albersheim und Anderson-
Prouty (1975) stellten fest, dass eine
sortenspezifische Induktion zellwan-
dabbauender Enzyme keine Differen-
zierung in anfillige und resistente
Sorte ermoglicht. Diese Feststellung
wird durch die vorliegenden Ergeb-
nisse gestiizt.

OZET

Septoria tritici Rob. ex Desm. YE KARSI BUGDAY CESITLERININ
DUYARLILIGI ILE ETMENIN ENZIM AKTIiVITESI ARASINDAKI
ILISKILER UZERINDE ARASTIRMALAR

Bitki dokusunda bir fungal pato-
jenin bagarili bir bigimde yayilmasi
diger faktorler yaninda, onun poli-
sakkarit yapisinda olan hiicre ele-
manlarini hidrolitik enzimleri yardi-
miyla monosakkaritlere kadar indir-
geyip gerekli enerjiyi temin edebil-
me yetenégine de baglhdir. Konukcu
hiicre ceperinin kimyasal bilesimi
s6z konusu enzimlerin induksiyonun-
da anahtar rolii oynamakta ve bu da-
yaniklilik veya duyarliligi saptayan
bir faktor olabilmektedir.
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Bu noktadan hareket edilerek ve
leke olusumuna kadar konukg¢u pa-
rankima dokusunda onemli bir per-
meabilite degisikligi olmamas1 gozle-
mine dayanilarak, in vitro kogullarda
izole edilmis hiicre geperi materyeli
uzerinde Septoria tritici’nin a - ve 8-
Glukosidase, a - ve B-Galaktosidase
ve (3-Xylosidase aktiviteleri arastiril-
di. ' :

Dayanikli ve duyarli bugday ce-
sitlerine ait bitkilerin hiicre c¢eperi
materyali lizerinde etmen farkl bir
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B-Glukosidase aktivitesi, ancak esit
bir geligme gosterdi. Diger enzim ak-
tivitelerinde onemli bir fark saptan-
madi. Etmene dogal konuk¢u olma-
yan yulaf bitkisine ait materyal tize-
rinde diigik bir B-Glukosidase akti-
vitesi ve oldukga az bir gelisme goz-
lendi.

Buradan s6z konusu etmene kar-
s1 bugday cesitlerinin gosterdigi re-

aksiyon ayricaliginin konukcu hiicre
ceperinin kimyasal bilegimine ve do-
layis: ile enzim induksiyonuna da-
yandirilamiyacag: kanisina varildi.
Ancak farkli genus’tan bitkiler ara-
sindaki reaksiyon ayricaliginin poli-
sakkaritleri parcalayan enzimlerin
induksiyonu ile ilgili olabilecegi so-
nucuna varildi.
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Investigation on Gymnosporangium Spp. I
Eastern and Southeastern Areas of Turkey

Necmettin DINC! and M. Asil YILMAZ?
ABSTRACT

Occurence of different species of Gymnosporangium on Rosaceae and
their distribution have been studied in eastern and southeastern areas of
Turkey. Four species, G. confusum Plowr. G. tremelloides Hart, G. fuscum
DC. and G. clavariaeforme (Jack) DC. have been identified on Rosaceae
at different localities.

INTRODUCTION

In this study, it was proposed to 1. Fruit droppings due to fruit in-

find out the different species of Gym- infection.

nosporangium attacking Rosaceae in 2. Unsatisfactory quality due to in-
eastern and southeastern areas of fected and deformed fruits.
Turkey. According to the biological 3. Smaller fruit sizes due to prema-
observations made in this study, the ture defoliation.

disease causes damage in four dif- 4. Reduced future productivity due
ferent ways: to weakened trees.

1) Regional Plant Protdction Research Institute, Adana—TURKEY

2) Dep. of Plant Protection, Agricultural Faculty, University of Cukurova, Adana—TURKEY
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MATERIALS AND METHODS

Rosaceae plants, Pyrus malus L.,
P. elaeagnifolia Pall., Cydonia vulga-
ris L., and Crataegus spp., were ca-
refully examined in Adana, Hatay,
Maras, Malatya, Elazig and Tunceli
provinces. Special attention was giv-
en to the areas where apple and pear
growing had economic importance.
Cedar trees (Juniperus excelsa Bieb.
J.oxycedrus L., J.foeditissima Wild.)
near by the apple and pear plantat-
ions were also examined. Above

mentioned areas were visited in win-
ter, spring and summer for biological
observations and findings were re-
corded.

Characteristics of spermagonium
basidium spermatium and aeciospor-
es were used for taxonomic studies
and identifications of different spe-
cies were done according to the earl-
ier studies especially to Bernaux
(1956).

RESULTS AND DISCUSSION

Gymnosporangium tremelloides
Hart: This species was found very
widespread and destructive on apple
in Cokak, Cigsar, Afsin, Arifiye, El-
bistan, Goksun and Zorkun areas. In
Cokak, 40 percent of the apple trees
were infected since apple orchards
are located in cedar woods, this dis-
ease is more destructive in Cigsar.
The number of lesions found on
leaves varied from 1 to 100.

Sori on J. communis L. are large
brown and tremelloid shaped and
are shorter and wider than the sori
of G. fuscum. D.C.

Gymnosporangium fuscum D.C.:
This is the most frequently encoun-
tered species in Marag. It is also
found in Malatya, Elaz1g, Tunceli and
Erzincan. It mainly infects Pyrus
communis L. and P. elaeagnifolia in
Rosaceae. It causes premature defo-
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liation and reduced fruit quality on
pears. Generally, damage to pear is
between 4.26 to 100 percent.

Telial sori which contain several
thousands of teliospores develop at
20°T and are dark brown in color.
Basidiospores are formed only after
they have ben subjected to rain at
least for half an hour. J. oxycedrus
J. excelsa Bieb. have been found as
telia] host of this pathogen (Ding,
1974). Dark and light colored telio-
spores are almost same to each other.

Gymnosporangium confusum
Plowr.: This pathogen is quince rust,
attacks Cydonia vulgaris L. It has
been also reported from Crataegus
monogyna Jack. and Mespilus ger-
manica L. (Karaca, 1965) and Malus
sp. (Anderson, 1956). The damage of
G. confusum Plowr. is restricted ta
the small local quince orchards in
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Tanir, Elaz1g, Siisnaz, Harput and
Tunceli.

Although this pathogen may in-
fect the fruit and fruit stalk, the
main damage is brought chiefly by
leaf infection. Infection especially
along the midrib and on leaf stem
caused leaf-curling. The deformed
leaves on the plants are the result of
curling and galls formed on leaves.
The long aecial horn appear on fruits
Formation of pseudoperidia takes
place by mid July and reaches ma-
turity earlier than that of pear rust.
First infection has been observed on
september. 1st in Siigsnaz.

G. confusum Plowr. is very simi-
lar to G. clavariaeforme (Jack) D.C.
but the cells of pseudoperidial para-
physis are shorter in G. confusum
Plowr. at aecial stage.

Sori on cedrus are reddish, brown
and larger. Darker teliospores are

shorter than lighter ones.

Gymnosporangium clavariaefor-
me (Jack) D.C.=(G. gracile Pat).:
This pathogen has been reported on
Cerataegus monogyna Jack. C. orien-
talis Pall. in Turkey (Karaca, 1965).
It has been found on pears in Gélbag:
village of Dogansehir in this study.
It has been found on Crataegus spp.
in Bahge. Adana, Tellidere, iskende-
run, Arapgir and Osmanpaga, Malat-
ya. Aecial sori are yelowish, and
pseudoperidia first appear by mid
June.

Orange yelow telial sori contain
both dark and light colored telio-
spores. The shape of aecia cups are
very similar to that of G. confusum
Plowr. But can be differentiated by
the typical shape of pseudoperidia
under the microscope. Pseudoperidia
have longer paraphysis and protrud-
ing cels on it are roundish.

OzZET

DOGU VE GUNEYDOGU ANADOLU'DA GYMNOSPORANGIUMLAR
UZERINDE BIR CALISMA

Dogu ve Gilineydogu Anadolu’da
yapilan bu g¢alismada Rosaceae iize-
rinde tesbit edilen Gymnosporan-
gium tiirleri ve yayiliglar1 kisa ola-
rak incelenmigtir. G. tremelloides
Hart.: Kahramanmarag (Cokak, Cig-
sar, Afsin, Arifiye, Elbistan, Goksun)
Hatay (Zorkun) bolgelerinde; G.fus-
cum D.C.: Kahramanmarag, Malatya
Elazi1g, Tunceli, Erzincan’da; G. con-
fusum Plowr. Kahramanmaras (Ta-

nir koyiinde), Elazig (Silisnaz, Har-
put) ve Tunceli’de; G. clavariaefor-
me (Jack) D.C. ise Malatya Dogan-
sehir ve ayrica Arapgirin Osmanpasa

mintikasinda), Hatay (Iskenderun
Tellidere koyiinde), Adana (Bahge)’
de tesbit edilmiglerdir. Ayrica G.cla-
variaeforme (Jack) D.C. Malatya’nin
Dogangehir ilgesi Giilobast kdyiinde
armutlarda da goriilmiistiir.
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Fig. 1. Damage caused by G. tremelloides Hart. on apple leaves

Fig. 2. !hfected app'e fruit by G. trémel!ofdes Hart.
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Fig. 3. Galls on J. Oxycedrus caused by G. fuscum D.C.

Fig. . Aeciospores of G. tremeYioides Hart.

Fig. 5. Aecia cups of G. clavariaeforme (Jack) D.C. on C. monogyna Jack.
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Investigations on the Effects of Some Herbicides on the
Growth and Virulence of Rhizoctonia solani and
Trichoderma viride

Emel SEZGIN

Regional Plant Protection Research Institute, Bornova,

lzmir, TURKEY.

ABSTRACT

Growth of the R. solani in the presence of herbicides (trifluralin,
EPTC and aretit) was different than control, but there was no significant
difference in the growth of T. viride between the control and herbicide
treatments. The virulence of R. solani increased by herbicides. In sterilized
soil, R.solani grown on PDA and PDA + herbicides caused severe injury
on the cotton seedlings, but the pre-emergence damping-off was generally

higher than control.

INTRODUCTION

Herbicides have a significant ef-
fect on various plant diseases. Her-
bicides may change the incidence of
plant diseases through the effect they
have on the pathogen, the host, or
microorganisms in the environment.

Certain herbicides decrease some
diseases; some of these have also
been reported to increase the inci-
dence of certain other diseases. The

mechanism of increase and the inci-
dence of disease may be due to di-
rect stimulatory effect on the patho-
gen, increased virulence of the patho-
gen, increased susceptibility of the
host, and suppression of microorga-
nisms antagonistic to the pathogen.
Many of the studies on the inter-
action of herbicides and soil microor-
ganism have been concerned with
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herbicides persistance. Katan and
Eshel (1973) in a recent review listed
20 pathogens which intereacted with
herbicides to increase plant diseases.
The list includes air-borne diseases,
vascular wilt diseases, and soil-borne
diseases such as seedling damping-off
caused by Rhizoctonia solani Kuehn.
R. solani is a common and im-
portant soil pathogen in Aegean
region and it is responsible for damp-
ing-off diseases in seedlings of many
crops. The possibility of interaction
between herbicides applied to cotton
and R. solani has been pestulated by
several workers (Kennedy et al 1959;
Rodriguez-Kabana et al, 1966).
Pickard and Standifer (1966)
have shown that seedlings growing
in soil treated with tirfluralin were
more susceptible to damping-off. Ka-

tan and Eshel (1972) found that di-
phenamid increased damping-off on
pepper caused by R. solani. Chandler
and Santelmann (1968) reported that
trifluralin and prometryne in com-
bination with R. solani reduced the
weight of cotton plants in growth
chambers. Under field conditions,
however, only trifluralin treatments
significantly reduced the percent of
surviving seedlings and inhibited the
growth on cotton plants in R. solani
infested soil. Neubauer (1973), report-
ed increased growth of R. solani in
triflularin treated soil.

This study was carried out in or-
der to determine the effects of triflu-
ralin, EPTC and aretit on R. solani
and Trichoderma viride. T. viride is
parasitic and antagonistic on R.solani
and several other fungi.

MATERIALS AND METHODS

Trifluralin (a, a, a. trifluore-2,6,
dinitro N, N-di-propyl-p-toluidine),
EPTC (s-Ethyl dipropylthiocarbama-
te) and aretit (Dinitro-alkylphenyl
asetat (Dinosebacetat) were used in
test. The stock solutions of herbicides
were prepared in 95 % ethyl alcohol,
and quantities of this were incorpor-
ated into petri dishes containing 20
ml of a basal medium (PDA) to prov-
ide concentrations of 0, 25, 50, 75, 100
and 150 pg/ml.

The test fungi were planted in
petri dishes containing PDA + Her-
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bicides. The fungi planted dishes
were incubated at 25°C for 7 days
and diameters of the colony growth
of the fungi was measured in mili-
meters during the incubation periods.
The influence of the herbicides
on the antagonistic effect of T. viride
was determined by planting T. viride
and R. solani on PDA medium. Pre-
viously, T. viride was grown on PDA
+ Herbicides and R. solani on PDA
medium only. The cultures were in-
cubated at 25°C for 7 days.
Czapek’s solution was used to
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observe the effects of herbicides on
virulence of R. solani. Each tube was
contained 25 ml of czapek’s solution.
These tubes were inoculated with a
myecelial disc of 5 mm diameter form

a 7 day-old culture of R. solani
grown on PDA + Herbicides. Then
healthy cotton seedlings at 2-4 leaves
stage were diped in each tubes. The
tubes were incubated at 25°C, for g
days.

The experiments of the effects
of herbicides on disease incidence
were carried out in the pots. The pots
were filled with sterilized soil. Into
each pot 1/4 petri dishes of R. solani
grown on PDA + Herbicides was
incorporated. Five days after these
application, 20 cotton seeds were
sown in to each pot.

‘The number of the healthy seed-
lings was determined in 15 days after
showing.

RESULTS AND DISCUSSION

In the experiments done in petri-
dishes the growth of R. solani in the
presence of aretit, the mycelial
growth of R. solani was slow than
the others. The highest concentration
of aretit (150 pg/ml) was inhibited
the mycelial growth of R. solani in
culture medium. On the otherhand,
aretit caused an important morpho-
genic change on hyphal growth of
R. solani. The appearance of the co-
lony was powdery and the hyphae of
R. solani after branch much more
profusely than in normal growth.

All of the concentrations of EPTC
was stimulated the growth of the R.
solani at the beginning whereas, this
effect did not continue during the
tests.

Trifluralin, also increased the
growth of R. solani more than con-
trol except the 100 pg/ml dosage (Fi-

gure 1,2,3). The stimulation of the
growth of R. solani by herbicides in
culture has been reported in some
studies. For example, Altman (1969)
found that R. solani was stimulated
by 25 herbicides in culture media.

The sclerotial production of R.
solani in culture media was stimulat-
ed when the concentration of triflu-
ralin and EPTC increased. Tang
(1970) reported that trifluralin in-
creased production and germination

of chlamydospores of Fusarium oxy-
sporum f. sp. vasinfectum in soil. R.
solani is also saprophyte in soil, and
it survives in the soil with sclerotia
during the unfavorable conditions.
Therefore, the stimulatory effect of
trifluralin and EPTC is very import-
ant from the view of the persistance
of R. solani in soil.
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RHIZOCTONIA SOLANI- and TRICHODERMA VIRIDE

The effect of herbicides on T. vi-
ride was not significant. The growth
of T. viride on agar containing her-
bicides was not different than con-
trol. However, herbicides especially
aretit caused important morphogenic
changes on T. viride. Herbicides af-
fected spore production and pigmen-
tation of T. viride.

The experiments showed that
herbicides did not influence the an-
tagonistic effect of T. viride (Figure
4).

In our tests the virulence of R.
solani grown on herbicides supple-
mented medium was increased. In
test tubes R. solani caused lesions,
but the root rot injury on the treated
ones was more severe than the con-

trols and seedlings were died sudden-
ly (Figure 6). :

In sterilized soil, R. solani grown
on PDA and PDA + Herbicides,
caused severe injury on the cotton
seedlings, but the pre - emergence
damping-off was higher than control
(Figure 8). The increase in disease
incidence due to herbicides has been
reported. Donald et al (1976) was
found that the application of 3,4 and
4,5 Kg/ha of EPTC resulted in in-
creasing root rot injury to navy bean
grown in soil with a natural or arti-
ficial Fusarium solani infestation.
Chandler and Santelmann (1968)
found that under field conditions.
trifluralin treatments - significantly
reduced the percent of surviving
seedlings and inhibited cotton plant
growth in Rhizoctonia infested soil.

OZET

BAZI HERBISIDLERIN RHIZOCTONIA SOLANI iLE TRICHODERMA
VIRIDE'NIN GELISME VE VIRULENSLERINE ETKILERi UZERINDE
ARASTIRMALAR

Aragtirma bolgemizde ¢ok yaygin
ve pekgok kiiltiir bitkisinde ¢okerten
hastaligina sebep olan R. solani ve
onun Onemli antagonistlerinden olan
T. viride’ye Trifluralin, EPTAN ve
ARETIT adli herbisidlerin etkilerini
aragtirmak iizere yapilmigtir.

Ad1 gegen herbisidler mililitrede
0, 25, 50, 75, 100 ve 150 1g aktif madde
olacak sekilde PDA besi ortamina
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ilave edilmigler ve herbisid igeren bu
ortamlara test funguslar: ekilmigler-
dir. Bir haftalik inkubasyon siiresin-
ce her giin funguslarin gelisme hiz=
lar, koloni ¢aplar1 6l¢iilmek suretiyle
izlenmistir. Herbisidlerin funguslarin
viriilenslerine olan etkileri czapek
besi sollisyonu ihtiva eden tiiplere
herbisidli ortamlarda gelistirilen fun-
gus pargaciklar1 vermek ve bu tiip-
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lere 3. yaprak devresinde saglam pa-
muk fideleri batirmak suretiyle arag-
tirilmigtir. Ayrica steril saks: ve top-
raklara da herbisidli ortamlarda ge-
ligtirilen R. solani bulagtirmak ve bu
topraklara pamuk tohumu ekmek su-
retiyle de herbisidlerin hastalik ¢iki-
g1 Uzerindeki etkileri aragtirilmigtir.

Deneme sonuglarina goére her iig
herbisid de R. solani’nin gelisme hi-
zin1 ve morfolojik yapisini etkilemis-
ler, viriilensini arttirmiglardir. T. vi-
ride’nin gelisme hiz1 ve antagonistik
etkisi tizerinde herbisdlerin herhangi
bir etkisi olmamig ancak morfolojik
yapisinda degisiklige sebep olmusglar-
dir.
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Figure 1,2, and 3: Effect of the 25,50,75,100 and 150 p,g/ml dosages of herbic.des
on hyphal growth of R. solani Trifluralin(T) EPTC(E), Aretit(A), and Control(K).
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Figure 4: Effect of the 100 P,g/ml dosages of herbicides on antagonistic effect
of T. viride on R. solani Control(K), Trifluralin(T), EPTC(E) and Aretit(A).

Figure 5: Efféi:t of thé b1‘50‘ P,g/ml Ndosages of herbicides on viru'ence of R. solzni.
Control(K), Trifluralin(T), EPTC(E) and Aretit(A).
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Figure 6: Effect of various dosages of Trifturalin, EPTC and Aretit on incidence
of disease. 25 ng/ml (T1.E1.A1), 50 Etg/ml (T2,E2,A2), 75 ug/ml (T3,E3,A3),
100 g,,,g/ml (T4,E4,A4) and 150 !Lg/ml (T5,E5,A5).
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