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Epidemiology and Control of Tomato Spotted Wilt Virus on
Tobacco Plants in Kosova (Yugoslavia)

Nysret TARAKU

Institute for Plant Production, Peje, Faculty of Agriculture,
University of Prishtina, Yugoslavia

ABSTRACT

During recent several years a very destructive disease of tobacco
has occurred in the Province of Kosova in southern part of Yugos-
lavia. On the kasis of test plant reactions, light and electron micros-
cope investigation, properties in vitro, serological tests and epids-
miology it has been established that this disease is caused by a strain
of tomato spotted wilt virus (TSWV).

INTRODUCTION

Tomato spotted wilt virus (TSWV) is widespread in different
regions of Yugoslavia (2, 3, 6). The last couple of years TSWV has
become a very common virus in tobacco in the Province of Kosova,
causing considerable damage. Three years ago, TSWV was isolated
from tabocco in fields of various regions of Kosova. Generally, the
TSWYV isolates described up to now were usually similar to the type
strain in host range and symptomatology (5), although some isolates
may have exhibited distinctively different properties belonging to
strains described by Best (1). TSWV usually occurs in tcbacco in a
mixture of several strains.

This paper deals with seven TSWYV isolates found in tobacco
including their host range, symptomatoclogy and epidemiology and
their control measures.

MATERIALS and METHODS

Seven virus isolates were investigated in the present study. They
were found in tobacco in the Province of Kosova (southwest part of
Yugoslavia). The isolates designated TSWV Pe, Gj, Pr, Fr, Gl, Pz, MT,
caused severe systemic necrotic and ringspot symptoms in tobacco
piants in field. The isolates were derived in 1985 and 1986 from tobacco
~(N. tabacum) cultivars «Jaka», «Virginia Hlo», «Prilep» and «Stolacy,

.
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growing in commercial fields in Peja, Djakove, Prizren, Ferizaj, Gijilan,
Prishtin, and Mitrovica e Titos counties. All isolates were mechanically
transmitted and maintained in the greenhouse in the above quoted
tobacco cultivars. Inocula were prepared by homogenizing leaves with
chilled mortar and pestle in 0,01 M sodium phosphate buffer «pH T»,

and were mechanically inoculated by carborundum.
The test plants used are listed in Table 1.

Properties in vitro were determined in the standard manner. Sero-
logical experiments in agar-gel double diffusion tests were performed
with crude sap extracts, using antiserum against TSWV from the col-
lection of Dr. Tsakiridis (Tobacco Institute of Greece, Drama), with
titre 1:8.

Spontaneously infected tobacco specimens of N. tabacum cvs «Ja-
ka», «Virginia Hlo», «Prilep» and «Stolac» and inoculated leaves of the
same tobacco cultivars were used for electron microscopical studies.
Strips of tobacco leaf tissue were fixed for 30 min. in 1 % (v/v) gluta-
raldehyde in cacadylate buffer «pH 7,2» and fixed for 1 hr in (v/v)
osmium tetroxide. Then, the samples of tissue were deydrated in etha-
nol series and embedded in araldite. Sections weare analysed by Siemens
Em I

Initial sources of insects for virus transmission tests were onion
fields in Kosova-Krusha e Madhe. Thrips tabaci was maintained on
tobacco plants which were also used as virus source in transmission
tests.

RESULTS and DISCUSSION

1. Host range and symptoms

All virus isolates which were designated TSWV-Pe, Gj, Pr, Fr, Gl,
Pz, MT, produced severe systemic necrotic and ringspot symptoms in
tobacco plants in field (Fig. 1 a, b). Also, on the same test plant species
the isolates provoked completely similar symptoms (Fig. 2 a, b; Table
1), which were characteristic for TSWV. It seems, therefore, that all
the seven isolates investigated resemble necrotic and ringspot isolates
of TSWV (1), because Table 1. Represents host-range investigation of
TSWYV-Pe isolate.

2. Stability in vitro

The following properties in vitro of the seven isolates from Kosova
were estimated: thermal inactivation point (TIP), dilution end point
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(DEP) and longevity in vitro (LIV). The experiments showed that our
isolates had TIP between 46-48°C, DEP about 10—4 and LIV about 6
hr. They did not differ in these properties from most of TSWYV strains
described in the literature (1,8).

3. Serology

In agar gel double diffusion tests, all the seven isolates reacted
positively with the antiserum against one TSWV isolate from Greece
(8). When they were compared simultaneously with each other, preci-
pitin lines were completely fused without any spur formation which
showed a close serological relationship among them (Fig. 3 b). Positive
reaction were obtained with both crude infective sap and purified virus
preparation.

4. Investigations in the electron microscope

Electren microscope analysis of tobacco tissues naturally and expe-
rimentally infected with our isolates revealed to be characteristic iso-
metric virus particles (Fig. 3 a). Their diameter was about 80 nm. The
particles occurring usually in cluster of three or four particles. As can
be seen in Fig. 3 a, each cluster was in the membrane bund intercon-
necting cisterna. The particles themselves wers envelopsd by membrane.
Such particles were observed only in the cytoplasm and could not be
found in every parts in infected cells. This type of virus particles is
characteristic for TSWV.

5. Epidemiology and control

According to some reports (1, 4, 7, 8). Thrips tabaci is the only
insect known to transmit TSWV in nature, and used as a primer crite-
ricn for identifying it as TSWV. The epidemiology of TSWV disease
on tobacco is directly related with the habits and the ecology of its
vector thrips. The activity and the rapid increase of thrips population
favour also directly the early occurrence and the incidence of the
disease. The size of thrips does not exceed 2 mm in length. It is an
ubiquitous and very active insect. It can feed and reproducs on many
different host plants. On account of its small size and activity it is
very difficult to be studied. The insect feed on tobacco leaves in the
larval stages and in the adult stage by sucking up the sap. The virus
is known to infect cver 160 species of plants. So, it is logical to suspect
that some hosts other than tobacco may function in the overwintering
the virus. Most of the perennial weed species, which are known as hosts
of the virus, have been found to grow in or around the tobacco fields.
The virus is transmitted by thrips in spring from weed hosts to tobacco
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plants when these hosts begin to dry up. These observations provide
reason to believe that the virus overwinters mainly in the perennial
weed hosts. It has been observed that a high thrips population late in
autumn, results in an increase of the primary infection level of the
disease in the field next spring, if a mild winter conditions has pre-
vailed. After the realization of the primary infection by either or both
of the above mentioned ways, the disease causes a rapidly advancing
secondary infection, if heavy thrips population is present. The primary
infection usually does not exceed 4 % and it can be prevented suffici-
ently, while the secondary infection is prcbably responsible for more
than 85 % of total infection. Tobacco losses vary from year to year and
from area to area. In fact, no losses are caused if the weather is rainy
and cool during spring and early sumamer, even no control program is
used. On the contrary, when the weather conditions are favourable
for thrips, yield losses caused by the virus can ks up to 80 % or more
if an effective control program is not applied. Only in few cases, when
infected seedlings are transferred to the ficlds and favorable conditions
of early and severe infection prevail, tobacco losses will be 100 %. The
infection period begins in the sced bads at the leaf cross stage of the
seedling in mid-May when first thrips appear in the field after trans-
planting. In the field only the period from transplanting to flowaring
around mid-July has econocmic importance. From the above infection
period most critical is that of the seed bed and the first month in the
field. To consider the complete protection of the seed beds from thrips
infection is absolutely necessary, because otherwise none of the recom-
mended means appears to give effective control of the disesase in the
fields. The effectiveness of spray is significatly increased when weeds
surrounding the seed beds or fields are included in the spray program.
Table 2 summarizes the recommended control program in seed-bads
and fields. In Table 2, the names of the effective compounds and their
recommended rates are shown too.
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Table 1. The Reactions of Test Plants to Infection by Isolate TSWV-PE

Symptoms
Test plants Local Systemic
CHENOPODIACEAE
Chenopudium quinoa Willd. CL 0]
C. amaranticolor Coste et Reyn. CL O
CUCURBITACEAE
Cucumis sativus L. CL @)
SOLANACEAE
Datura stramonium L. (@) VC1, RS
Liycopersicon esculentum Mill. NL VC1,ST, W
Nicotiana glutinosa L. NL C,ST,D
N. megalosiphon Beursk et Muell. NL C,N,D
N. tabacum L. cv. Samsun NL C,RS,N,D
N. tabacum L. cv. Prilep NL C,RS,N,D
N. tabacum L. cv. Stolac NL C,RS,N,D
N. tabacum L. cv. H2 NL RS,ST,N, D
N. tabacum L. cv. H10 NL RS,ST,N,D
Petunia hybrida Vilm. NL o

C =clorosis or chlorotic, D=deformations, L=lesion,

N =necrosis or nec-

rotic, RS =ring-spotting, ST =stunting, VC1 =veinclearing, W =wilting,

O =symptomless
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Table 2. The Control Program of TSWV in Tobacco
a) In Seed Beds:

Treatment

Chemicals

Conc.

gr/m2 or %

Application

I. Disinfection

Furadan G-5

At time preparing

or Solvirex 4-5 gr/m? soil for seedling
(20-30 day before)
Methyl bromide 40-50 gr/m2 5-7 day before seed-
or ing after application
Dervinol 0,4-0,5 gr/m2 Furadan
(If is not used M. bromide)
II. Insecticides Systemin 0,15-0,2 % Every seven days
or
Anthio 33 0,2-0,3 gr/ms2
Pirimor 0,2-0,3 gr/ms2
Orthene 0,2-0,3 gr/ms?
b) In Fields:
I. Disinfection  Furadan G-5 30-70 kg/ha 10-12 days before
+
Timet 30-70 kg/ha  planting
Dervinoll 4-5 kg/ha 7 days before
or
Tillam 5-7 kg/ha planting
II. Insecticides Systemin 0,2-0,4 % Every 15 days
or :
Anthio 33 0,2-0,3 %
or other insecticides
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OZET

KOSAVA (YUGOSLAVYA)'DA TUTUNDEKI DOMATES LEKELI
SOLGUNLUK VIRUSUNUN EPIDEMIYOLOJiSi VE ONLENMESI

Yugoslavya’nin glineyinde, Kosova, Bolgesindeki tltlinlerde son
birka¢ yildir cok tahripkar bir hastalik ortaya c¢ikmigtir. Test bitkileri,
151k ve elektron mikroskobu goézlemleri, in vitro bulgular, serolojik test-
ler ve epidemiyolojisine dayali olarak bu hastaligin Domates lekeli Sol-
gunluk Virusunun (TSWV) bir irki tarafindan olusturuldugu ortaya
cikmaktadir.
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Fig. 1. A, B, Symptoms on leaves of N. tabacum cv. Virginia Hlo. caused
by TSWV-Pe isolate (natural infection) a-local symptoms, b-
systemic symptoms.
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Fig. 2. Symptoms on lsaves of N. tabacum cv. Hlo artificially infected
by isolate Pe. a-Local symptoms on inoculated leaf. b-Systemic
symptoms on young leaf.
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Fig. 3. a-Ultrathin section through leaf tissue of spontaneously infected
N. tabacum cv. «(Kosovska Jaka», with isolate Pe of TSWV: clus-
ters of virus particle (v): the particles are surrounded by a
membrane (M). b-serological reaction between isolate Pe and
Gl with TSWV antiserum (Pe and Gl sap of infected tobacco,
H-sap of healthy tobacco plants, As-antiserum to TSWV).

S .
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Tomato Leaf Curl Virus Management by Carbofuran plus Oil
Combination

K.S. SASTRY*

Indian Institute of Horticultural Research,
Bangalore-80 (INDIA)

ABSTRACT

In two field trials the incidence of Tomato leaf curl virus, transmit-
ted by whitefly (Bemisia tabaci) was minimised by initial root dip of
tomato seedlings in 0.1 % carbofuran solution for lhr followsd by 2
foliar sprays of Agricultural spray oil at 10 day interval, starting from
20 days after transplantation.

INTRODUCTION

Among the virus and yellows diseases infecting tomato, tomato leaf
curl virus (TLCV) is the major constraint for successful cultivation
and during 1984, Sastry, reported three strains of this virus. It is
transmitted by the whitefly, Bemisia tabaci Gen. in which it perisits,
but not for life. When once the virus is acquired by the whitefly, it
will be viruliferous atleast for 14-20 days. This disease spreads only
through this vector and it is not transmitted either through seed or
by mechanical contact. There will be always source of inoculum as
the virus perpetuates on 32 other crop and weed hosts (Sastry et al.
1978). Due to the availability of inoculum and large vector population
tomato crop planted during December to May is prone to heavy inci-
dence due to the favourable environment prevailing during these
months, which is highly congenial for vector multiplication. As no
resistant cultivar against TLCV is available and seems still faraway,
the other way of getting high yislds is by reducing the vector popula-
tion. A reduction in vector population in the crop will land to a dec-
rease in the incidence of this disease. With the emergence of newer
systemic insecticides, the prospects of controlling virus spread by using
these chemicals have become decidedly brighter. The preliminary stu-
dies of Sastry et al. (1974) indicated the possibility of reducing the
disease incidence by thrze foliar sprays of Agricultural oil (1 %) or

* Present address: Scientist S-2, Directorate of Oilseeds Research,
Rajendranagar, Hyderabad-500 030 (India)
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Carbofuran granules (1.5 Kg a.i./ha) at the time of transplanting.
During 1982 field trials were conducted at the Experimental Farm of
Indian Institute of Horticultural Research, Hessaraghatta, to minimise
TLCV incidence and the results are presented in this communication.

MATERIAL and METHODS

The nursery of tomato var. ‘Pusa ruby’ was riased under insect
proof conditions and the six week old seedlings were planted in 3x5 m.
under completely randomized design, with four replications for each
treatment. I each plot 42 seedlings were planted in 7 rows running
breadthwise, keeping six seedlings in each row at equal distance. In
the present study Carbofuron (flavable Paste, Rallis India Ltd.), di-
methoate, monocrotophos and Agricultural spray oil were used and the
concentration used is given in Table-1. In the case of Carbofuron
treatment, the six week old seedlings were given a root dipping in
0.1 % Carbofuron solution for 1 hr and later they were transplanted.
After 20 days, two additional sprays of Agricultural spray oil was given
at 10 day intervals. A treatment having root dip of carbofuron without
any further spray was also included. The other two insecticides and
Agricultural spray oil were given as foliar sprays at 10 days intervals
for three times commencing from 10 days after transplantation. The
data on TLCV incidence and whitefly population were recorded each
time a day prior to spraying. The counts of the whitefly were taken by
lifting the leaves gently in the morning hours, when the whiteflies
were not very much active. The leaf curl incidence was recorded one
day prior to spraying as percentage of diseased plants with reference
to healthy plants. The procedure followed was same as described by
Sastry and Singh (1971).

RESULTS

The preliminary experiments on Carbsfuron root dip for 1 hr at
0.3, 0.2 and 0.1 per cent gave plant mortality of 47.1, 26.8 and 4.6 per
cent. Hence in the subsequent field experiment 0.1 per cent was used.
The data presented in Table 1 clearly indicates that TLCV indidence
can be successfully minimised to 12.63 per cent by Carbofuran plus
oil treatment while it is 19.37 and 21.91 per cent respectively for the
independent treatments of Carbofuran and Agricultural spray oil. While
the values for dimethoate and monocrotophos were 24.36 and 25.13 per
cent. The disease incidence in the control plots was 63.85 per cent. The
corresponding values during the second experment were 9.82, 15.97,

.
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17.26, 18.79, 20.81 and 28.36 per cent. The maximum yields obtained
were 186.93 and 216.73 Q/ha in the first and second experimant res-
pectively in the Carbofuran plus the Agricultural spray oil treatment.
This increase in yield due to cobined treatment over the indepandent
treatments of Carbofuran, Agricultural spray oil and control ware 2.15,
31.2 and 158.7 per cent in the first experiment and 7.8, 13.5 and 53.0
per cent in the second experiment respectively.

DISCUSSION

There is a high TLCV incidence (63.8 %) in the firat expsrimsnt
conducted during January April 1982 when compared to ths sscond
experiment conducted during June-Septembar 1982 (28.36 %). This lass
disease incidence is due to the low vector population for whos2 multipli-
cation low temperature and high humidity prevailing during this season
are not suitable. However, in both the expsriments Carbofuran plus
Agricultural spray oil treatmants proved to be quite effective in mini-
mising the disease spread, when compared with the other treatments.
In earlier reports, Cartofurzn treatment at 1.0 to 1.5 kg ai/ha was
applied at the time of sowing transplanting the crops like soybean,
okra, tomato, chilliss etc. (Rataul and Lakh Singh, 1976; Singh et al.
1971; Sastry et al. 1974, Singh et al. 1979). In 1969 Broadbant highlighted
the prospects of systemic incacticides on vector contrel. Very little in-
formation is available on tk2 combined use of insecticide plus Agri-
cultural spray oil. Earlizr Nene (1972) recommended two spray formu-
lations consisting of (1) 0.2 % Thicdan (endosulfan) + 0.1 % meta-
systox (Oxydemeton methyl) + 2 % orchard oil (2) 0.1 malathion +
0.1 % metasystox 4+ 2 % orchard oil for the control of B. tebaci on
soybean, urd bean and other plants. From East Germany Zschizgner
et al. (1971) also reported that leaf roll virus spread in potato crop
will be reduced by the systemic insecticide plus oil in combination.
The reduction of virus spread was 48, 55 and 75 per cent respectively
for systemic insecticide, oil and systemic inszcticide plus oil combina-
tion respectively. Kramer et al. (1978) also successfully reduced the
virus spread in sugar beet by spraying dimsthoate plus mineral oil
combination than by the inszcticide alone. The present studies clearly
reveal that TLCV incidence can be minimized by combined use of syste-
mic insecticide and mineral cil. In these studies, Carbofuran formu-
lation (75 WP) was used instead of granular application (3 %) which
is comparatively cheapcr and the treatment is also not combursome.
Besides this, the cost of Agricultural spray oil is cheapsr than the
insecticides. Another visual observation made during the study is that,

—_—13 —
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Carbofuran being systemic acts, as insecticide as well as nemafticide
as the treated plants were free of sucking insects and root knot nema-
tode. Mahajan and Mayee (1977) also reported the control of root knot
nematode and leaf curl virus of tomato by Carbofuran application at
9 Kg ai/ha. Till now no scientific data is availakle on the efficacy of
initial root dip in Carbofuran solution followed by foliar sprays of
mineral oil. The present studies reveal that the spread of tomato leaf
curl virus can be minimized by the initial root dip of tomato seedlings
in 0.1 % Carbofuran solution for 1 hr, followed by 2 foliar sprays of
Agricultural spray oil at 10 day interval, starting from 20 days after
transplantation.
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OZET

DOMATES YAPRAK KIVIRCIKLIGI VIRUSU’'NUN CAREOFURAN
VE YAG KOMBINASYONU ILE ONLENMESI

Beyaz Sinek (Bemisia tabaci) ile tasinan Domates Yaprak Kivir-
ciklig1 Virusunun, iki tarla denemesi sonucundaki yogunlugu, doma-
tes fidelerinin baslangicta % 0.1'lik Carbcfuran solisyonuna 1 saat
daldirilmasi ve bunu takip aden siirede, fide sasirtmadan 20 gin sonra
baslayarak, 10 giinliik aralarla 2 kez yapraklara yag puskurtiilmesi ile
minimuma indirilmigtir.
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Effect of Some Stionic Combinations and Host Nutrition
on Viral/Mycoplasmal Diseases in Citrus

S.R. SHARMA and A.K. SAXENA

Division of Plant Pathology, Indian Institute of Horticultural Research,
255, Upper Palace Orchards, Bangalore - 560080, India

ABSTRACT

Effect of different citrus stionic combinations and host nutrition
on viral/mycoplasmal diseases has been investigated. Incidence of
greening disease in rootstock trials varied from 43.33 to 91.66 % in
mandarins and 55.66 to 100 % in sweet orange. Among the seven
rootstocks used for Kinnow and Coorg mandarins, greening disease
incidence and die-back index were minimum on Rough lime and Cleo-
patra mandarin rootstocks respectively. None of the nine rootstocks
used for sweest orange var. Mcsambi and Sathgudi had significant ef-
fect on greening disease. Prevalence of tristeza virus as revealed by
indexing in Sathgudi was recorded least on Rubidiox trifoliate rootstock.
Greening, tristeza, psorosis and exocortis were the common diseases
recorded. Incidence of greening dissase in nutritional trial varied from
83.33 to 100 % in sweet orange var. Sathgudi. Different levels of nit-
rogen and potassium did not have significant effect on greening disease
and die-back index.

INTRODUCTION

Citrus is third most important fruit crop in India and occupy about
9.1 % of the total area under fruits in the country. Mandarins (Citrus
reticulata Blanco) consitute about 23 % of the total area under cit-
rus. With a wide and varied influence of rootstocks already recognizad
and with regional peculiarities and responses of different stionic com-
binations the problem of finding out suitable rootstocks for various
species and varieties of citrus grewing successfully in different envi-
ronment has beceme complicatzd. At the same time, selection of
rootstock has become more important due to widespread decline, for
reasons other than the stionic factors. Die-back or decline of citrus in
India is a complex syndrome and has been attributed to both non-
parasitic and parasitic egents (Chchan and Knorr, 1970). In order to
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study the role of different rootstocks/scion combinations and host
nutrition in imparting tolerance against different viral/mycoplasmal/
rickettsia-like diseases prevalent in South India, the rootstock and nut-
riticnal trials planted at the Experimental Farm of Indian Institute
of Horticultural Research, Bangalore were surveyed and indexed and
the information obtained frcm this study is presented in this paper.

MATERIALS and METHODS3

Field observations on the prevalence of different virus and virus-
like diseases and dieback ware recorded in the following rootstock and
nutritional trials at the Institute farm in mandarins and sweet oranges.

The first roctstock trial was laid out during July 1977 for man-
darin vars. Kinncw and Coorg with 7 rootstocks namely, Rough lemon,
Rangpur lime, Kodakithuli, Cleopatra mandarin, Troyer citrange, Car-
rizo citrange and Trifoliate. The expsrimzntal design was randomized
block design (RBD) with four replications and each plot consisting of
6 trees. Second rootstock trial was laid out for sweet orange vars. Mo-
sambi and Sathgudi in August 1979 involving 9 rootstocks namely,
Carrizo and Troyer citranges, Cleopatra mandarin, Citrumello, Keda-
kithuli, Pomeroy trifoliate, Rubidiox trifoliate, Rough lemon and
Rangpur lime. Each treatment was replicated 3 times in' a RBD. A nut-
ritional trial involving 6 levels of nitrogen viz., 200, 400, 6C0, 860, 1000
and 1200 g N/tres/year, 3 levels of K viz., 0, 200, and 400 g K:O/tres/
year and a constant level of 200 g of P.O;/tree was laid cut in August
1979 using sweet orange var. Sathgudi cn Rangpur lime rootstock. In
all there were 18 treatment combinations replicated 3 times in a fac-
torial RBD.

Observations on the incidence of gresning diseaze and diz-back
were recorded in 1984 in mandarins and in 1986 and 1988 in sweet
oranges. For recording the die-back index, 0 to 5 scale was followad
where 0 means no death of branches and 5 means death of more than
80 % branches or of whole tree. Budwood samples from treess s2’ected
at random from the field experiments were collectzd and indexed under
glasshouse conditions for different viruses, viroid, greening and MLO
pathogens by the procedures and techniquss given in the USDA
handbook (Childs, 1968). The presence of grzening in some ficld plants
was also confirmed by thin layer chromatography technique (Schwarz,
1968).

RESULTS and DISCUSSION

Effect of rootstocks:
Mandarins: On the basis of visiblz symptoms in the rootstcck trials

S, .
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the extent of greening disease varied from 62.5 to 916 % in Coorg
mandarin and 43.3 to 91.6 % in Kinnow mandarin. Plants were showing
severe symptoms on all the rootstocks. Severity of die-back varied from
2.12 to 3.74 in Coorg mandarin and 1.41 to 3.47 in Kinnow mandarins
(Table-1). Maximum die-back in both Coorg and Kinnow mandarins
was recorded on Trifoliate citrange rootstock followed by Troyer cit-
range and other rootstocks. Minimum die-back was recorded on Cle-
opatra mandarin rootstock. Indexing results summarised in Table-2
clearly indicate that greening disease and tristeza virus were invariably
present in Coorg mandarin scion on all the rootstocks. Mild or severe
strain of tristeza virus was detected in 33 to 100 % plants and greening
in 83 to 100 % plants irrespective of the rootstocks. Psorosis was detec-
ted only in two stionic combinations to the extent of 16.66 %. Vein
enation and woedy gall virus and exocortis viroid were not detected
in Coorg mandarin.

Sweet oranges: The incidence of greening in sweet orange var.
Sathgudi on different rootstocks varied from 0 to 33 % in 1986 and
95.6 to 100 % in 1986; maximum bzing on Pomeroy citrange and
Cleopatra mandarin rootstecks in 1986 and on Carrizo citrange and
Cleopatra mandarin rootstocks in 1988 (Tablz 3). Minimum incidence
of greening was recorded on Kodakithuli rootstecks in both the years.
In Sweet orange var. Mosambi, the incidence of ‘greening’ varied from
0 to 33 % in 1986 and 60.6 tc 100 % in 1988 (Table 3). Die-back index
in Mosambi varied from 1.83 to 3.83, maximum being on Cleopatra
mandarin and minimum on Rangpur lime rootstocks. None of the field
plants on any rootstock sxhibited gum oozing or scaling of bark sym-
ptoms of psecrosis but young leaf symptoms were cbserved in about
20 % plants. Typical symptoms of exccortis viroid viz., stunting of
plants and cracking and scaling of bark on rootstock portion were ob-
served in 12 % plants in case of Rangpur lime, Carrizo and Pomeroy
citranges and Rubidiox trifcliate rootstocks. On indexing, tristeza virus
was detected in sweet orange var. Sathgudi on all the rootstocks ran-
ging from 26.6 to 86.6 % (Takle 4). Association of severe strains wag
more on Pomeroy and Carrizo citrangss than on othsr rootstocks.
Detection of greening by indicator plants and TLC technique varied
from 53.3 to 100 % minimum being on Kodakithuli rootstock and maxi-
mum on Pomeroy citrange. Psorosis virus was detected in 33.3 to 53.3
% on the basis of young leaf symptoms. Exocortis viroid was detected
in 0 to 20 % plants; maximum being on Rangpur lime rootstock, fol-
lowed by Carrizo citrange, Pomeroy citrange, Rubidiox trifcliate, Troyer
citrange, Kodakithuli and others. Vein enation and woody gall virus
was not detected in any stionic combination.

- -
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Effect of nutrition:

In nutritional trial in sweet orange var. Sathgudi, maximum inci-
dence of greening disease was recorded at Ni level on 1986 followed
by Ne, Ny and other treatments (Table 5). Minimum disease was obser-
ved at K: level followed by K; and Ki levels but different levels were
statistically at par with each other. In 1988, the incidence of treening
varied from 86.1 to 94.4 % at different nitrogen levels and did not differ
from each other statistically. Similarly, different levels of potassium
had no significant effect of greening (Table-6). Dizback index at dif-
ferent levels of N and K was higher in 1988 than in 1986 and different
levels of N or K had non-significant effect on die-back index in both
the years (Tables 7,8).

Results presented above clearly indicate that the most common
viral and viral like diseases associated with mandarins and sweet
oranges were greening, tristeza, psorosis and exocortis. Capoor (1963)
attributed die-back in citrus to tristeza virus infection alone; Fraser
and Singh (1968) to greening disease alone and Raychaudhuri et al.
(1972) to greening and fungal ccmplex. Sharma and Saxena (1988)
have cbserved greening diseass predominantly associated with sweet
orange and tristeza virus with acid lime in South India and psorosis,
exocortis, blastomania and rubbery wood to a limited extent. Since
there were no old citrus plantations harbouring these dissases nearby,
the source of primary incculum might have been the infsctzd sweet
orange and mandarin budlings. Gresning is transmitted by citrus psylla
(Diaphorina citri) and tristeza by a large number aphids (mainly
Toxbptera citricida), the secondary spread must have been very fast
as the moderate climate in this part of the country is quite favourable
for multiplication and movement of the vectors. General conditions of
mandarins deterioratad sc fast that the entire plantation had to be
uprooted in 1985. None of the rootstocks had significant effect on the
incidence of greening discase both in mandarins as well as in sweet
oranges Similar observations have been recorded earlisr also in dif-
ferent varieties of sweet orange buddsd in different rcotstocks (Cheema
et al., 1984; Kapur et al. 1984; Mehrotra et al. 1983). Tristeza virus has
been detected to a very high psrcentage in koth mandarins and sweet
oranges, irrespective of the reotstocks used. Both the varieties of man-
darin as well as of sweet orangs and almost all the rootstocks used in
the present trials have keen reported highly resistant or resistant to
two strains of tristeza virus (Naidu and Ramakrishnan, 1983) but mo-
derate to severe dzscline has also besen reported due to different strains
of tristeza virus under different agroclimatic regions by several wor-
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kers (Mali and Chaudhuri, 1979; Capoor, 1975; Burns et al. 1980). Since
the budwoed for raising the budlings on diffsrent rootstocks was cb-
tained from old line trees, the higher incidence of tristeza might have
been due to infected donor trees. Moreover, in the absence of em-
ployment of nucellar scion in both mandarins and sweet oranges, bzne-
ficial or ill-effects of rootstocks with respect to tristeza virus ars dif-
ficult to assess. Exocortis has been considered to be a major disease of
Rangpur lime, Trifoliate orange, some citranges and citrons but even
the non-sensitive rootstocks like Sour orange and Rough lemon have
also been reported to induce stunting on artificial incculations (Cohen
et al. 1980). Different levels of nitrogen have been reported to enhance
the severity of tristeza virus in acid lime (Sharma, 1988) and P and
K in sweet orange (Dornelles and Souza, 1980) but no such effect was
observed for greening in sweet orange var. Sathgudi in the present
studies.
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OZET

TURUNCGILLERDE VIRAL VE MIKOPLAZMA KAYNAKLI
HASTALIKLAR UZERINE BAZI STIONIK KOMBINASYONLARIN
VE KONUKCU BESLENMESININ ETKI3I

Viral/Mycoplazmal hastaliklar iizerinde farkl turuncgil stionik
kombinasyonlar1 ve konuk¢u beslenmesinin  etkileri arastirilmistir.
Anaglardaki denemelerde yesillenme hastalif1 yogunlugu mandarinler-
de % 43.33 ile % 91.66, tatl portakallarda % 55.68 ile % 100 arasinda
degismektedir. Kinnow ve Ccoorg mandarinlerinde kullanilan 7 anac
arasinda, yesillenme hastalifi yogunlugu va geriye dogru 6liim index’i,
sirastyla Reugh lime ve Cleopatra mandarin anaclarinda minimum-
dur. Tatli portakal varyeteleri Mosambi ve Sathgudi icin kullanilan 9
anactan hicbirisi yesillenme hastalig1 {izerinde 6nemli bir etki goster-
memistir. Sathgudi’de indexlenerek ortaya cikarilan Tristeza virusu-
nun varli$1 Rubidiox trifoliata anaci tizerinde kaydedilmistir. Yesillen-
me, tristeza, psorosis ve excrtis kaydedilmis en bilinen hastaliklar-
dir. Besin maddesi ile yapilan denemslerds yasillenme hastalig1 oran-
lar1 tath portakal var. Sathgudi’de % 83.33 ile % 100 arasinda degis-
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mektedir. Degisik seviyelerdzki azot ve potasyum, yesillenme hastaligi
ve geriye dogru oliim index’i lizerinde onemli bir etki yapmamigtir.
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Table-5 : Effect of different levels of N and K on percentage of
greening disease in sweet orange var. Sathgudi in 1986
N1 N» N; Ny N; N Mean
Ky 83.33 41.66 16.66 75.0 41.66 41.66 50.0
Ks 75.0 33.33 50.0 8.33 33.33 75.0 45.83
K3 50.0 50.0 25.0 50.0 25.0 83.0 47.22
Mean 69.44 41.66 30.55 4444 33.33 66.66
N K N x K
S.Em * 8.4370 5.9659 14.6134
CD. (5 %) 24.26 17.155 42.02
Table-6 : Effect of different levels of N and K on percentage
of greening disease in sweet orange var. Sathgudi in 1988
Ni N2 N3 Ny Ns Ne Mean
Ki 100.00 83.33 83.33 100.00 91.66 83.33 90.27
Ks 91.66 91.66 91.66 75.00 91.66 100.00 90.27
Ks 91.66 100.00 83.33 83.33 91.66 91.66 90.27
Mean 9444 91.66 86.11 86.11 91.66 91.66
N K N x K
S.Em =+ 4.9963 3.5329 8.6539
CD. 5% 14.367 10.159 24.88
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Table-7 : Effect of different levels of N and K on dies-back index in
sweet orange var. Sathgudi in 1986

Ny N2 N3 Ny N; Ns Mean
Ki 2.56 2.15 2.51 2.88 2.83 2.35 2.65
Ko 2.21 2.6 2:11 2.21 2.53 2.61 2.48
K3 2.93 2.46 2.68 2.11 2.66 3.23 2.78
Mean 251 2.60 2.63 2.60 2.67 2.73
N K N x K
S.Em = 0.2049 C.1449 0.355
CDh:. 5% 0.5893 0.4167 1.02

Table-8 . Effect of different levels of N and K on dis-back index in
sweet crange var. Sathgudi in 1988

N, N N3 Ny N; N, Mean
K 3.08 2.91 3.1 33.3 3.08 2.91 3.07
K> 3.18 2.93 3.58 3.66 3.43 4.0 3.46
K3 3.08 2.713 3.58 3.08 291 3.41 3.13
Mean 3.11 2.86 3.42 3.36 3.14 3.44
N K N x K
S.Em =+ 0.2669 2.2029 0.397
CD. 5% 0.8251 0.5834 1.4292
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Tuber, Graft and Dodder Transmission of Potato Diseases Caused
by Mycoplasmalike Organisms (MLO) in Erzurum Region

Serap ACIKGOZ

Department of Plant Protection, Agricultural Fac., University of Atatiirk,
Erzurum/TURKEY

ABSTRACT

In Erzurum Region % 40.5 of the tubers obtained from the potato
plants (cv. Famosa, Granula, Izola Marfona) showing the sysptoms
of the diseases caused by MLOs gave hairy sprouts, 14.9 % were not
sprouted and the rest were normal. 30.6 % of the plants raised from
these tubers exhibited symptoms and 21.6 % of them failed to emer-
gence. These diseases transmitted to various test plants (Lycopersion
esculentum Mill,, Datura stramonium L., Capsicum annuuin L., Sola-
num melongena L., Vinca rosea L.) by dodder and graft while macha-
nical inoculations gave negative reactions.

INTRCDUCTION

Plant mycoplasmas, formerly considered as viruses, were first datec-
ted in the ultra-thin sections of the phloem tissues of the plants exhi-
biting witches broom (yellow type) symptoms (Doi et. al. 1967). Their
detection has cpened a new area in plant pathology.

In Turkey the stolbur discase of potatoes was first observed in
Bolu (Sahtiyanci, 1966), later on in the same year Sahtiyanci and
Varli (1966) reported the incidence of the same disease in Erzurum
Region under the name of stolbur virus disease of potatoss. Citir
(1985) described three kinds of MLO disesases of potatoss in Erzurum
by evaluating their visible symptoms in field conditions.

In Erzurum District in 1986-1987 the ratios of the potato tubers
infected by MLOs were 5.2 % (not-sprcut) 3.0 % (hairly shrout) in
storages while under field conditions the ratio of infected plants werc
24 % (Acikgdz and Giilsoy, 1988). The yield loss determined in four
different potato cultivars was 26-73 % in 1988 (Ag¢ikgdz, 1988).

In the identification of the MLO s as the causal agents of the potato
diseases causing high yield reductions in Erzurum, the transmission
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ways should be determined. In these diseases grafting and dodder has
been often used for experimental transmission. Semencik and Pzstcrson
(1971) observed the transmission of the causal agent of haywire diseases
(MLO) by grafting Klein et al. (1975), reported that MLO can be
transmitted by dodder from stolbur and parastolbur infected tomato
plants to Vinca rosea L.. Siller et al., (1987) used dodder in the tran-
smission of whitches broom. Tubers were also proved to be effective
in the transmission of the MLOs. As a mattar of fact Nagaich and Giri
(1975) found the transmission ratio by tubers varies 6-33 % according
to potato cultivars.

This study was carried out by using four potato cultivars to de-
termine the dodder, graft and tuber transmission ways of potato disea-
ses caused by MLOs in Erzurum Rizgion.

MATERIALS and METHODS

Leaf samples at the ten plants of _-2'a, Marfora, Famoesa and Gra-
nula potato cultivars were collected from Merkez, Pasinler and Oltu.
These samples were tested for the presence of viruses by mecanical
sap incculations to indicator plant viz., Gomphrena globosa L., Nico-
tiana tabacum L., N. glutinosa L., N. clevelandii Gray, Chenopodium
amaranticolor, Costa Reyn, C. quinge Willd, Datura stramonium L.,
Datura stramonium L., Capsicum annuum L., Solanum melongena L.
from the plants which gave negative reaction to above inoculations
were used in this study. After harvesting, the tuk=rs were storsd 5-8
months and then they were kept in 20°C for germination. Afterwards
these tubers were planted into pots containing disinfected soil and
the plants were examined for symptom exhibition.

In determination of the transmission by grafting (Smith, 1977)
infected plants obtained from infected tubers were used as inoculum
sources. These plants were grafted to Lycopersion esculentum Mill,
Datura stramonium L., Capsicum annuum L., Solanum melongena L.
The grafted plants were kept in a insect proof glasshouse for 6-8 days
to provide succesful union of stalks and the transmission of th2s causal
agents. After 20-30 days the symptem development weare obzerved.

For transmission by dodder (Shade, 1981), Cuscuta campestris
was maintained on healty tabocco plants in a glasshouse. Pieces of
healthy cuscutas were allowed to parasitize on dizeased plants for at
least 15-30 days and then trained on to the plants indicated abova and
Vinca rosea L.. After the establisment of cuscut2s on the test plants
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for about two weeks, they were removed and then the test plants were
observed for symptom producing.

RESULTS

The results of germination tests (Table 1) showed that nearly
half of the tubers gave normal sprouts, while the others were hairy
(40.5 %) and not-sprout (14.9 '%).

Table 1. Percentages of hairy sprout, not-sprout and normal sprout
tubers in potato cultivars.

% % %
Potato cultivars Hairy sprout not-sprout Normal sprout
Farmosa 52.6 8.5 38.9
Granula 51.3 6.6 42.1
Izola 26.5 14.9 58.6
Marfona 31.5 29.7 38.8
Mean 40.5 149 44.6

The tubers collected from the plants showing the symptoms of the
disease caused by MLOs prcduced infected plants, normal plants and
in some others no emergence was observed (Table 2).

Table 2. Percentage of emergence, infected and symptomless plants
raised from the diseassd tubers.

% % %
Potato cultivars Fail to emergence Diseased plants Symptomless
plants
Famosa 32.3 23.5 44.2
Granula 15.7 29.4 54.9
izola 4 17.6 3578 471
Marfona 20.9 34.3 44.8
Mean 21.6 30.6 417.1

The diseased plant exhibited five different types of symptoms as
described below;

a) Purple pigmentation and upward rolling of basal parts of
young leaflets.

b) Numerous and thin cylindrical stems with simple leaves.

¢) Production of aerliar tubers.

d) Shorting of internodes and swelling of nodes.

e) Chlorotic shoots, wiltage and early plant deaths.
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The transmission of MLO from potato plants to healty test plants
by grafting and dodder was succesfully achieved. The symptoms obser-
ved on the transmitted test plants are dsscribed below:

Lycopersion esculentum Mill. Profuse proliferation of axillary
shoots and complete modification of leaves, flowers, non functional.
The plants are usually severely stunted the apical leaves being ob-
viously reduced in size and shape.

Datura stramonium L. The plants are usually severely stunted
interveinal chlorosis accompanied by proliferation of axillary shoots,
smalling and narrowing of leaves.

Capsicum annuum L, Plants more or less stunted. Apical leaves
reduced, somewhat flavescent, with interveinal curling and chlorosis.
Leaves were transiently rolled. Infected leaves smaller than normal,
and deformed. Leaves are stiff, dry and leathery.

Solanum melongena L. Upright habit with slight proliferation of
axillary buds into short shoots with some rolling of apical leaves.

Vinca rosease L. Plants stunted, axillary shoots increased the api-
cal internodes are slightly shortened and discoloration on lzaves.

DISCUSSION

In Erzurum Region varicus symptoms such as purple top-wilt,
aerial tuber, hair sprout and not sprout on tubers similar to those
described by Wright et. al. (1981) for the aster yellows of MLO were
observed on potatoes. Symptamatological definitions of these potato
diseases in Erzurum implies that they are MLO origin. On the other
hand the development of typical symptoms on the plants raised from
the infected tubers show that the causal agents can be transmitted
by tubers. As a matter of fact Wright et. al, (1981). Indicated that the
MLOs of these potato diseases can survive in tubers and the plants
in the second year develop symptoms. The ratio of the tuber transmis-
sion varies between 6-33 % depending on the cultivars (Nagaich and
Giri, 1975). In our studies the mean transmission was 30.6 %. Ad-
diticnaly 21.6 % fail to emergence. Possibly this was due to the not-
sprout tubers.

Potato diseases caused by MLOs were transmitted to Lycopzrsion
esculentum Mill., Datura stramonium L, Capsicum annuum L., Sola-
num melongena L. by grafting as stated by Panjan ct. al. (1970), Na-
gaich et. al. (1973) Nagaich (1978). Harding and Teakle (1985) were
also shoved that purple top wilt disease agent of potatoes can b2
transmitted from tomatoes by grafting. The other way of MLO trans-
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smission, through dodder (Ploaie and Maramoroch, 1969; Nagaich et. al.
(1973), Nagaich (1978) was also achieved in our studies since the
agent was succesfully transmitted from infected potatoss to various
test plants indicated above including Vinca rosea L. by dodder.

OZET

ERZURUM BOLGESINDE MIKOPLAZMA BENZERI ORGANIiZMA
(MLO)’LARIN NEDEN OLDUGU PATATES HASTALIKLARININ
YUMRU, ASI VE KUSKUT ILE TASINMASI

Erzurum bolgesinde MLO’larin neden oldugu hastaliklarin simptom.-
larin1 gosteren patates bitkilerinden (Famosa, Granula, Izola, Marfo-
na) elde edilen yumrularin % 40.5’i ipliksi siirgiin, % 14.9u kor ve
geriye kalanlari normal siirgiin verdi. Bu yumrulardan elde edilen
bitkilerin % 30.6’s1 simptom sergiledi ve bunlarin % 21.6’s1 ¢ikis yap-
madi. Bu hastaliklar cesitli test bitkilerine (Lycopersion esculentum
Mill., Datura stramonium L., Capsicum annuum L., Solanum melongena
L., Vinca rosea L.) as1 ve kiiskiit ile tagindilar fakat mekanik inokulas-
yona negatif reaksiyon vardiler.
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Fig 1. Lycopersion esculentum Mill. a) Healthy leaves
b) Infected leaves

A % ¥

Fig 2. Capsicum annuum L. a) Infected plant, b) Healthy plan’.
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Fig 3. Solanum melongena L. a) Infected plant, b) Healthy plant.

Fig 4. Vinca roesa L. a) Infected plant, b) Healthy plant.
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Investigation on the Physiological
Variation of Macrophomina phaseolina (Tassi.)
Goid. in Aegean Region

Giilseren ARCA* and Mehmet YILDIZ**
ABSTRACT

In this study several aspects charcoal rot caused by M. phaseolina
were studied. The fungus was isolated in 362 out of 504 diseased spec’
men collected in the region (71.82 %). 333 isolates studied exhibitec
variations for cultural characteristics such as colony colour, mycelia’
growth, colonial radius (mm), and the number of sclerotia and they
grouped in their colonial radius and the number of sclerotia.

INTRODUCTION

Tobacco, being one of the most important export crop, is com
monly grown in all regions of Turkey. Aegean Region is ranked first
among the other regions in terms of beth area sown and production
in 1983/84 growing area season.

M. phaseolina which is the causal pathogen of the charcoal rot
disease of tobacco, could find a proper living media in Aegean region
because of its soil and climatical conditions. As in various countries
of the world, the fungus is isolated from several crop species. WYLLIE
and ROSENBROCK (1985) reported that the fungus had a host range
of about 400 plant spzcies. DHINGRA and SINCLAIR (1978), men.
tioned that annual yield depression in several crops was 10-15 %
although losses in quite difficult to mesure.

Charcoal rot studies conducted in Turkey have been unsufficient.
BREMER (1944), reported that the causal crganism was common in
various plant species of Aegean rsgion; that it caused an epidemy on
tobacco depressing the yield by 6 % between that period of 1935-38.

BORA (1970) reperted that M. phaseolina was obtained along with
the other damping-off pathegens in seedling beds in Turkey. Also,
YILDIZ (1977), studied on the sugar melon wilt disease and he men-
tioned that M. phaseolina has occurred with the other wilt causal
agents.

* Aegean Agricultural Research Institute, Menemen/izmir, TURKEY
** Department of Plant Protection, Faculty of Agriculture, University of Ege,
Izmir, TURKEY
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PHYSIOLOGICAL VARIATION OF M. phaseolina

The variation of M. phaseolina (Tassi.) Goid. was densely studied
depending on different criteria such as sclerotial diameter (HAIG,
1977), isolates morphology and their growth type and rate in culture
(REICHERT and HELLINGER, 1947) and pathogenicity.

IBRAHIM et al (1979), claimed that pathogenicity seemed to be
the most reliable criterion for idendification. EL-DAHAB et al. (1983),
grouped 16 isolates as virulent, moderately virulent and weakly vi-
rulent.

ARCA and YILDIZ (1988), studied on the incidence of charcoal
rot, pathogenicity of 52 M. phaseolina isclatss, and also the reactions
of 24 tobacco cultivars/lines against the pathogen. They found out
that the mean incidence over the two years (1985/86) in Izmir area
was 53,75 %. There were some differences among the 52 isolates stu-
died in terms of their virulence, and they could be grouped in their
virulences. 24 tobacco cultivars/lines were found to be susceptible to
this pathogen.

MATERIALS and METHODS

34 towns and 123 villages of five provinces (Aydin, Balikesir, Izmir,
Manisa, and Mugla) in Aegean region were selected as research sites.

The isolates of M. phaseolina used in this research were obtained
from the diseased plant samples collected from these places mentioned
above. It was made use of 333 isolates in laboratory studies.

In the laboratory studizss PDA was used for examining the M.
phaseolina isolation, coleny colour, type of mycelial growth, colonisl
diameter and the number of sclerotia (PENCIC, 1977). In the amount
of 40 mg/1t streptomycine sulphate was added to the medium to inhi-
bite any bacterial activities. Number of samples were determined as
one sample per 15000 bale in towns of five cities. After having collected
the samples, they were marked and placed in envolopes and stored,
after words. :

Isclation of the pathogen was realized by cutting of the basal
part of the plant disenfecting in the NaOCl 0,5 % for 2 minutes,
washing under sterile water; cutting in to three pieces each of 1 em
and placing on the PDA. Colonies from which tips were received to
use in hyphal studies were procured from hyphal end of isolates grown
at 30°C for two days (DHINGRA and SINCLAIR, 1973).

For identification some of the characteristics of M. phaseolina iso-
lates, pieces of 5 mm in diameter taken from the tip of two.-days old
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colonies were placed on PDA taking the care of side where colony
developed being faced to PDA. Colonial characteristics such as colour,
myecelial growth type and colonial measurements were taken two days
after sowing, and sclerotia countings four days after sowing both at
25°C (DHINGRA and SINCLAIR, 1973). Sclerotia countings wers car-
ried out five different locations which had similar distance from the
center of each petri dishes under 20 x 10/0,25 (0,45 mm?) magnification.

RESULTS and DISCUSSION

Of the 504 specimen collected from Aegean region, 362 (71,82 %)
were found to be infected with M. phaseolina. KARCILIOGLU et al.
(1985), reported that it was quite common in the region with the per.
centage of 34,9 % and 66,1 % in 1983 and 1984, respectively.

As it is known, M. phaseolina can infects various crop species
especially under dry climatical conditions and water stress. DHINGRA
and SINCLAIR' (1978), declarad that disease rate is increased by rising
temperatures and optimum temperature was 25-35°C. JAIN and KUL.-
KARNI (1966), nctified that the pathogen could survive in the soil
over the hot summer period in India. The mean max. soil temperature
in 10 cm depth was measure in July-August of 1985 as 33,6°C and in
August of 1986 33,4°C in Aegean region. These figures indicate that
the causal organism could survive easily in Aegean conditions.

Several researchers studied the variation of M. phaseolina and
they mostly grouped the isclates as physiological strain, form, type or
subspecies (ANONYMOUS, 1955; SULAIMAN and PATIL, 1977; RE-
ICHERT and HELLINGER, 1947). However, there has been no grouping
model commonly accepted as it is in several other pathogens. Variation
studies of M. phaseolina were done depsnding on sclerotial size (HAIG,
1977), cultural characteristics such as mycellium grewth, colour, colo-
nial type and pathcgenicity (REICHERT and HELLINGER, 1947,
DHINGRA and SINCLAIR, 1973; GOSH and SEN, 1976; SULAIMAN
and PATIL, 1977, IBRAHIM et al, 1979).

Criteria applied in this study such as colour, radius, mycellium
growth and type in two days colonies, and number of sclerotia in four-
days colonies were also used by SULAIMAN and PATIL (1977); GUPTA
and KOLTE (1984) and DHINGRA and SINCLAIR (1973) (sclerotial
size instead of number).

Isolates studied were differ in their colonial colour, type of mycel-
lium growth, colonial radius and number of sclerotia (Graph 1). Iso-
lates were found to be in several colour tons. They are mainly beige,
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green, and grenish beige. However, colonies with colourless, yellow,
pink and even black were also appeared. While some isolates altered
their colours other did not. DHINGRA and SINCLAIR (1973), reported
that the colour of nine isolates were mostly brown, but by aging the
colour turned to dark grey. SULAIMAN and PATIL: (1977), declared
that the colours of two isolates were oil-green and dark grey. EL-
HELALY et al. (1973), reported that they obtained a colourless patho-
genic mutant.

The mycelial growth type of M. phaseolina was found as velvety,
hairy, hairish-velvety, airy, and cottony. Similar observation were
declared by several authors (DHINGRA and SINCLAIR, 1973 and
REICHERT and HELLINGER, 1947). However cultural characteristics
studied were different than those of reported elsewhere. This was attri-
buted to the differences in area sampled, and the number of specimen.
It should be also pointed out that differentiation is subjective. 333
isolates growing after two days at 25°C they could ke grouped accor-
ding to their radius as 0-15 mm (slow growth), 16-30 mm (medium
growth) and 3145 mm (fast growth). DHINGRA and SINCLAIR
(1973) also used the same grouping while they were studying with
nine isolates. Isolates were also grouped depending on the number of
sclerotia produced as 0-20 (none or a few), 21-40 (medium) and 41-55
(plentiful). This results also fit to the SULAIMAN and PATIL (1977)’s
findings.

OZET

EGE BOLGESINDE Macrophomina phaseolina (Tassi.) Goid.’NIN
FIZYOLOJIK VARYASYONU UZERINDE ARASTIRMALAR

Tiitiinde M. phaseolina’nin neden oldugu Oziikuru hastalif1 iize-
rinde calisilmistir. Bu fungus, Ege Bolgesinden toplanan 504 hastalikli
bitkinin 362’sinden (% 71,82) izole edilmistir. Ele alinan 333 izolat
kiiltiirel karakteristikleri (koloni rengi, miselyal gelismesi), koloni ya-
ricap (mm) ve sklerot sayilari agisindan 6nemli farklihklar gostermis
ve gruplandirilmiglardir.
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Effectiveness Of Some Fungicides Against Covered Kernel Smut
Disease (Sphacelotheca sorghi «Link» Clin.» On Sorghum
(Sorghum vuigare Pers. var. techicum «Koern.» Jav.) in

Cukurova Region

Atilla ATAC
Regional Plant Protecticn Institute, Adana, Turkey
ABSTRACT

Vitavax 75 W, Baytan 7.5 D3 and Plantinesb 80 WP fungicides
were tested to sorghum covered kernel smut disease (S. sorghi) on
sorghum plants. It was determined that two systemic fungicides con-
trolled the disease effectively.

INTRODUCTION

Sorghum covered kernzl smut disease is a common smut disease
observed on sorghum plants. Viennot-Bourgin (1949) indicated that
crop losses due to the disease werz estimated as 10 % in Bombay region
of India, and 40-50 % in som= district of the region. The soil humidity
of 40 % is necessary for infection. The temperature necessities are 16°C
minimum, 40°C maximum and 20-23°C aptimum for germinating of
smut spores. Infection cccur when the first leaves emergs in the field.
Sorghum germination is completed in 1-2 days at 37°C, in 2.3 days at
30°C, in 3-4 days at between 20°C and 23°C and 4-6 days at 16°C. If
sorghum germination pericd is long and the temperature is suitable
for fungus germination, the infections take place easily, and maximum
infecticns occur. Tarr (1962) indicated that the losses due to the
sorghum covered smuf disease were estimated as about 30 % on
sorghum in Venezuella and 2s 30-40 % on sweet sorghums in Italy.
Bremer (1948) reported that there was sorghum covered smut disease
in Turkey, firstly. The author also reportzd that the disease had caused
great losses, and the control of the disease could be possible with seed
treatment.

Hansing (1970), in field experiments, found that Vitavax at the
dose of 2.67 cunce per 2 bushel seed (75 g per 100 kg) was effective
against to the disease. Popov and Silasv (1980), in seed trzatment
studies, found that Vitavax and Benlate fungicides could be effective
against to the disease. /



EFFECTIVENES OF SOME FUNGICIDES AGAINST COVERED KERNEL
SMUT DISEASE

Sorghum covered kernel smut disease had been observed in Sout-
Eastern Anatolia, during the years of 1973.1980. The disease were also
observed in Southern region, Karatas district of Adana in 1985 at high
infestation levels.

Because of it has not found any scientific noticz on control of
sorghum covered kernel disease until today in Turkey, this study was
carried out to determine the effectiveness of some chemical to control
the disease.

MATERIALS and METHODS

Sorghum seeds were taken from an infested field, and smut spores
were obtained from smutted spikes taken from the same discased field
in 1985. The fungicides taken place in the experiment were given in
Table 1.

Table 1. Fungicides tested against to the covered kernel smut disease
in Adana

Active ingredients

Fungicides and rate Dosages (g.a.i./100 kg szeds)
Vitavax 75 W Carboxin, 75 % 1125
Baytan 7.5 DS Triadimenol, 7.5 % 15.0
Plantineb 80 WP  Maneb, 80 % 160.0

The experiments were conducted according to randomized block
design with four characters and threc replicates. Each plot was 6 m?
(2x 3 m). 45 g seed contamined with 0.5 % spores were used for each
plot. Sorghum seeds were contamined with spores of the fungus by
rinsing in a glass jar of one litre. Contamined seeds and the fungicides
were put in an erlenmayer of 250 ml and rinsed for five minutes. After
the treatment, the seeds were sown by hand in rows in may 5, 1986.
The fungicides were evaluated by counting healty and diseased spikes
in the plots at spike maturing period. Efficacy of the fungicides were
calculated by Abbott formula.

RESULTS and RISCUSSION

The results obtained from the experiment have been given in Tab-
le 2.
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Table 2. Efficacy of the fungicides tested to sorghum covered kernel
smut disease

Rte*p'1'1 cvartte s

Ratio of diseased Efficacy of fungicides
Treatments spikes (%) (%)
1 2 3 Mean 1 2 3 Mean
Carboxin 0.0 0.0 0.0 0.0 100.0 100.0 100.00 100.0
Triadimenol 0.0 0.0 0.0 0.0 100.0 100.0 100.0 100.0
Maneb 89 00 0.0 2.9 55.0 100.0 100.0 85.1

Untreated 20.0 264 18.3 21.5 — = — —=

As shown in Table 2, mean ratio of diseased spikes were found for
untreated character as 21.5 %, while the efficacy values for Carboxin,
Triadimenol and Maneb were found as 100.0 %, 100.0 % and 85.1 %,
respectively. The result obtained with carboxin in this study have
agreed with the results repcrted by Hansing (1970), and Popov and
Silaev (1980). Consequently it was concluded that the two systemic
fungicides, Carboxin and Triadimenol could be recommended to control
of sorghum covered kernel smut disease caused by S. sorghi.

On the other hand, it was earlier noticed by Tyler (1938) that
dry spore inoculation method used in the study was suitable to obtain
certain severity of the disease. El-Helaly (1939) also found that the
best artificial infections could be obtained with the fungus spores at
the rate of 0.1 % - 1.0 % of seed weight.

Further studies would ke necessary in main sorghum growing re.
gions to recommend the alternative fungicides te control of the disease.

OZET

CUKUROVA BOLGESINDE SUPURGE DARISI (Sorghum vulgare
Pers. var. techicum «Koarn» Jav.)’NDA SORGUM KAPALI RASTIGI
(Sphacelotheca sprghi «Link» Clin.)’NA KARSI BAZI
FUNGISIDLERIN ETKINLIKLERI

Sorgumda tohumla tasinan sorghum kapali rastig: hastaligina
kars1 pratik miicadele yontemlerinin saptanmasi amaciyla yiiriitiilen
bu calismada Vitavax 75 W, Baytan 7.5 DS ve Plantineb 80 WP ilac-
lar1 kullanildi,
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Tohum ilaclamasi1 seklinde yapilan denemelerde Vitavax 75 W ve
Baytan 7.5 DS ilaclari sirasiyla 112.5 g ve 15 g a.i./100 kg tohum doz-
larinda % 100, Plantineb 80 WP ise 160 g.a.i/100 kg tchum dozunda
% 85.1 oraninda etkili bulunmuslardir.
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ABSTRACT

Thirteen fungus species namely Alternaria alternata (Fr.) Keissler,
Alternaria solani Sorauer, Colletotrichum atramentarium (B. et Br.)
Taub., Curvularia fallax Boedijn, Fusarium acuminatum Ellis and
Everhart, Fusarium avenaceum (Corda ex Fr.) Sacc., Fusarium equiseti
(Corda) Sacc., Fusarium solani (Mart.) Sacc., Rhizoctonia solani Kiihn.,
Uleclodium atrum Preuss, Ulocladium consortiale (Thiim.) Simmons,
Verticillium albo.atrum Reinke and Berth. and Verticillium dahliae
Kleb. were identified from thz isclates obtained from the roots, stems
and leaves of the infected plants collected in the highest potato pro-
ducing Districts of Erzurum. The pathogenicity tests proved that these
species are primer causal agents of the diseases of potato plants.

INTRODUCTION

Potatoes are under the threat of various fungi and so far in the
world Aecidium cantensis Arthur, Alternaria alternata (Fr.) Keissler,
Alternaria solani Scrauer, Angiosorus solani (Barrus) Thirum. and
O’Brien, Botrytis cinerea Pers., Choanephora cucurbitarum (Bark. et
Rav.) Thaxter, Colletotrichum atramentarium (B. et Br.) Taub., Cur-
vularia sp., Erysiphe cichoracearum DC ex Merat, Fusarium acumina.
tum Ellis and Everhart, Fusarium avenaceum (Corda ex Fr.) 3acc.,
Fusarium equiseti (Corda) Sacc., Fusarium eumartii Carp., Fusarium
oxysporum Schl., Fusarium solani (Mart.) Sacc., Helicobasidium pur-
pureum (Tul.) Pat., Macrophomina phaseoli (Maubl.) Ashby, Mycovel-
losiella concors (Casp.) Deighton, Phoma andina Turkensteen, Phy-
tophthora cryptbgea Pethybr., Phytophthora drechsleri Tucker, Phy-
tophthora erythroseptica Pethybr., Phytophthora infestans (Mont.) de
Bary, Phytophthora megasperma Drec., Phytophthora parasitica Das-
tur, Polyscytalum pustulans (Owen and Wakef.) Ellis, Puccinia pit-
tieriana Henn., Rhizoctonia solani Kiihn., Rosellinia Sp., Sclerotinia
intermedia Ramsey, Sclerotinia minor Jagger, Sclerotinia sclerotiorum
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(Lib.) de Bary, Sclerotium rolfsii Sacc., Septoria lycopersici Speg.,
Spongospora subterranea (Wallr.) Lagerh, Stemphylium botryosum
Wallr., Synchytrium endobioticum (Schilb.) Perc., Ulocladium atrum
Preuss, Ulocladium consortiale (Thim.) Simmons, Verticillium albo-
atrum Reinke and Berth. and Verticillium dahliae Kleb. (Anon., 1981;
Rai and Singh, 1981; Bhargava, et al., 1983; Theberge, et al, 1985)
has been reported as being the causal agents of the diseases on roots,
stems and leaves of potato plants.

In the surveys carried out in the potato fields of Ege, Marmara,
Black Sea, Middle Anatolia and East Anatolia Regions in 1981-1982
Turkensteen and Eraslan (1985) determined various fungi spzcies
A. alternata, A. solani, B. cinerea, C. atramentarium, F. oxysporum,
F. solani, M. phaseoli, P. infestans, R. solani, Rosellinia sp., S. Minor,
S. subterranea, S. botryosum, V. albo.atrum, V. dahliae, Cladosporium
cladosporioides Fries, Drechslera sp., Epicoccum purpurescens Ehrenb.
ex Schelcht., Fusarium culmorum (Smith) Sacc. and Verticillium tri-
corpus Isaac on roots, stems and leaves of pcotatoes additionally to the
agents indicated above.

The purpose of this study is initially to determine and identify
the fungal agents of the potato diseases going to be isolated from the
roots, stems and leaves and then to sxamine their pathogznicity inclu-
ding the symptom expression of the plants.

MATERIALS and METHODS

Roots, stems and leaves of potato plants exhibiting various disease
symptoms were taken during the surveys in the Districts of Erzurum
(Central, Pasinler, Oltu and Narman) having the highest acreage of
potato cultivation. These samples were brought to laboratory in polythe-
ne bags and they were divided into lots according to the similarities
between the symptoms and then many isolates were made from the
material of each lot. Pure cultures of the isolates were groupsd by
taking their macroscobic and microscobic features into consideration.
Then they were examined and the fungus species ware idsntified on
the basis of colony and morphological characters (Mordue, 1967; Sim-
mons, 1967; Hawksworth and Talboys, 1970 a, k; Booth, 1971; Ellis,
1971; Mordue, 1974).

Pure cultures of the fungi species were manitained at 23-27°C on
potato dextros agar by subculturing to fresh medium in every fifteen
days until to be used as inoculum sources in pathogenicity tests.

For testing the pathogenicity of the species two potato cultivars
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Isola and Diamant were used. The methods described by Alay (1965),
Scheffer (1967), Doken (1977), Carling and Leiner (1986) were used
in the inoculation of Verticillium spp., Fusarium spp., Colletotrichum
atramentarium and Rhizoctonia solani respectively. For Alternaria
spp., Curvularia sp. and Ulecladium spp. the method of Seung-Hun,
et al. (1982) was applied.

RESULTS
|
All together thirteen species of fungi were identified from the iso-
lates obtained from the roots, stems and leaves of potatoes collected in
Central, Pasinler, Oltu and Narman Districts of Erzurum in 1987. The
fungus species and their distribution among the Districts are given in
Table 1.

Table 1. The fungal agents of potato plants and their distribution
in the highest potato producing Districts of Erzurum.

Fungi species Districts

Central Pasinler Oltu Narman

Alternaria alternata
Alternaria solani
Colletotrichum atramentarium
Curvularia fallax
Fusarium acuminatum
Fusarium avenaceum
Fusarium equiseti
Fusarium solani
Rhizoctonia solani
Ulocladium atrum
Ulocladium consortiale
Verticillium albo-atrum
Verticillium dahliae

E€ b+
+
k+t FEEE

| +++++++ |
+++++++++++ |+
EtE 5+ |

+ Present — Nonpresent

In view of the microscobic studies the fundamental distinguishing
characters among the isolated species can be shortly defined as fol-
lows. A. alternata: Conidia obpyriform, oval-ellipsoid, in chains (Fig.
1), A. solani: Conidia ellipsoidal, tapering to a beak, usually solitary
(Fig. 2), C. atramentarium: Conidia cylindrical, aseptate and setose
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sclerotia common (Fig. 3), C. fallax: Conidia often curved, sometimes
triradiate stauroconidia were formed (Fig. 4), F. acuminatum: Macro-
conidia breoadly falcate, microconidia sparse, chlamydospores globose-
oval, intercalary in chains or knots (Fig. 5), F. avenaceum: Macro-
conidia narrowly fusoid, curved, microconidia and chlamydospores ab-
sent (Fig. 1), F. equiseti: Macroconidia falcate, apical cell attenuated
and bented inwards, microcenidia absent, chlamydospores globose, in-
tercalary in chains (Fig. 7), F. solani: Macroconidia inequalaterally
fusoid, microconidia abundant, chlamydospores usually form termi-
nally on short lateral branches in singly or in pairs (Fig. 8), R. solani:
Right angle branching of hypae with irregular-globose sclerotia (Fig.
9), U. atrum: Conidia mostly subspherical, verrucose, predominantly
two oblique septa intersecting at right angles, sclitary (Fig. 10), U.
consortiale: Conidia obovoid-ellipsoidal, smooth or verrucose, accosi-
onally in short chains (Fig. 11), V. albo.atrum, V. dahliae: Conidia
ellipsoidal, usually aszptate, preduce singly on verticillately branched
conidiophores in both species, but distinguished from each other by
having dark resting mycelia in V. albo-atrum and microsclerotia in
V. dahliae (Fig. 12, 13).

In the pathogenicity tests the potato cultivars Isola and Diamant
which were inoculated by the isclated fungus species gave similar
symptoms as of those reccrded from the naturally infected plants
which the samples had been taken. As a result of foliage inoculations
A. alternata produced brown lesions advancing from the leaf margins
into healthy tissues, A. solani infections appeared as circular-ovoid
dark brown lesions having concentric rings, on the other hand light
brown distinctly zonate lesions on the tip and margins of leaves were
the symptoms caused by C. fallax. The leaves inoculated by U. atrum
showed brown lesions on leaf margins while U. consortiale produced
small ovoid brown lesions. The plants infected by F. acuminatum, F.
avenaceum, F. equiseti, F. solani ,V. albb.atrum, V. dahliae shared ths
general symptoms as wiltage and finally the collapse of the whole
plant. Additional symptoms obtained as a result of F. acuminatum
and F. equiseti were brown sunken lesions on stem bases, roots and
roting of rocts respectively. The other two disease agents damaging
the stem bases and roots of potato plants were R. solani which caused
red-brown sunken necresis and C. atramentarium produced black nu-
merous sclerctia and affected cortex tissue easily detached from the
central cylinder.

DISCUSSION
In the highest potato producing Districts of Erzurum thirteen

g T



£. DEMIRCI and M. T, DOKEN

fungus species pathogenic on leaves, stems and roots of potatoes were
determined from which A. alternata, A. solani, C. atramentarium, F.
solani, R. solani, V. albo.atrum and V. dahliae were previously recorded
in Turkey by various researchers (Zengin, et al., 1971; Doken, 1977;
Turkensteen and Eraslan, 1985). F. equiseti and U. atrum which were
only encountered on tubers in storages of Erzurum (Glndiiz, 1977)
were also found to be the causal agents of wilting including decay of
roots as indicated by Bhargava, et al. (1983) and necrcsis of leaves
respectively. Although there is no information about the pathogenicity
of U. consortiale, F. avenaceum and F. acuminatum on potatoes in Tur-
key, it was also determined that the first one is the leaf spot and the
last two are the wilt disease agents of potatces. The latter also pro-
duces covoid sunken lesions on lower stem which was also observed by
Rai and Singh (1981). On the other hand the pathogenicity test re-
vealed that C. fallax which was isolated from the potato leaves exhi-
biting brown lesions gradually developing from the margins and tips
of leaves is a primer causal agent of the disease. There was no appa-
rent information about the pathogenicity of C. fallax on potatoes only
the report of Theberge, et al. (1985) which indicated that a Curvularia
species causes disease on leaves.

OZET

ERZURUM YORESINDE PATATES KOK, GOVDE VE
YAPRAKRLARINDAN IZOLE EDILEN FUNGAL ETMENLERIN
BELIRLENMESI VE TANILANMASI UZERINDE CALISMALAR

Erzurum’un en fazla patates Uretimi yapilan yodrelerinde enfek-
teli patates bitkilerinden alinan kok, govde ve yapraklarda 13 fungus
turi belirlenmigtir. Bu tlirler Alternaria alternata (Fr.) Keissler, Alter-
naria solani Sorauer, Colletotrichum atramentarium (B. et Br.) Taub,
Curvularia fallax Boedijn, Fusarium acuminatum Ellis and Everhart,
Fusarium avenaceum (Corda ex Fr.) Sacc., Fusarium equiseti (Corda)
Sacc., Fusarium solani (Mart.) Sacc., Rhizoctonia solani Kiihn., Ulocla-
dium atrum Preuss, Ulscladium consortiale (Thim.) Simmons, Verti-
cillium albo.atrum Reinke and Berth. ve Verticillium dahliae Kleb.
olup, yapilan patojenite caligmalar1 sonucunda bunlarin patateslerde
primer hastalik etmenleri oldugu ortaya konmustur.
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Fig.1. Conidia (c) and conidiophore (cp) of Alternaria alternata.
Fig.2. Conidia (c) and conidiophores (cp) Alternaria solani.

Fig.3. Conidia (c) and sclerotium (s) of Colletotrichum atramentarium.
Fig.4. Conidia (c) and ccnidiophore (cp) of Curvularia fallax.

Fig.5. Macroconidia (mc) and chlamydospores (cs) of Fusarium acu.
minatum.
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Fig.6. Macroconidia (mc) of Fusarium avenaceum.

Fig.7. Macroconidia (mc) and chlamydospores (cs) of Fusarium
equiseti.

Fig.8. Macroconidia (mc) and chlamydospores (cs) of Fusarium solani.

Fig.9. Hypha (h) and sclerctium (s) of Rhizoctonia solani.

Fig.10. Cenidia (c) and conidiophores (cp) of Ulocladium atrum.

Fig.11. Conidia (c) and conidiophores (cp) of Ulocladium consortiale.
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Fig.12. Conidia (c), conidiophore (cp) and resting mycelia (rm) of
Verticillium albo.atrum.

Fig.13. Conidia (c), conidiophore (cp) and microsclerotia (ms) of
Verticillium dahliae.
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Populationsschwankungen der Winterunkrautarten im
Zitrusgarten Okosystem

Atabay DUZENLI* F. Nezihi UYGUR** Hatice AYDIN*
ZUSAMMENFASSUNG

In den Zitrusgarten des Versuchsgutes der landwirtschaftlichen
Fakiiltaet der Universitaet Cukurova wurden im Winter von Ends
Oktoker-1987, bis Anfang Juni-1988 waehrend der durchgefiihrten Un-
tersuchungen insgesamt 61 Unkrautarten aus 22 Familien festgestellt.
Von November bis Mai ergaben die Vegetationsaufnahmen, dass 12
Unkrautarten immer vorkommen, 16 Arten begannsn ab Dazzember,
5 Arten ab Januar, 5 Arten ab Februar, 7 Arten ab Maerz, 6 Arten ab
April und 2 Arten ab Mai auszulaufen. Die hdchste Unkrautdichte
wurde im April (94.0 Pflanzen/m?) becbachtet. Aufgrund der Boden-
bearbeitungen im Januar und Mai verrengerte sich die Unkrautdichte
von 90.3 Pflanzen/m?2 auf 61.5 Pflanzen/m?2 bzw. 94.0 Pflanzen/m?2 auf
54.6 Pflanzen/m>.

Die Unkrautartenzahl zeigte im Zitrus eine zunehmende Tendenz
von November bis April (19-49 Arten). Danach nahm sie wieder wegen
der Bodenbearbeitung im Mai ab.

EINLEITUNG

Um den Zeitpunkt der Unkrautbekasmpfung optimal zu bestimmen
ist es notwendig die Unkratdichte im Jahresverlauf zu hemmen. Dazu
wurden in dieser Arbeit diz Populationsschwankungen der einzzlne
Unkrautarten gemessen.

Der Unkraut-Deckungsgrad lag Zitrus im Sommer bei 56 %,
mit insgesamten 26 Arten (UYGUR, 1985). Um die Sommerarten mit
den Winterarten zu vergleichen, wurde diese Arbeit unter normalen
Bewirtschaftungsmassnahmen im Zitrusanbau durchgefiihrt.

MATERIAL und METHODEN

Die Versuche wurden in den Zitrusgarten des Versuchsgutes der
landwirtschaftlichen Fakiiltaet der Universitast Cukurova im Winter

* Ableilung Biclogie der naturwissenschafflichen-philologischen Fakiiltaet der
Universitaet Cukurova, 01330-Adana

** Institut flir Plflanzenschutz der landwirtshaftlichen Fakiiltaet der Universitaet
Cukurova, 01330-Adana

7% -



WINTERUNKRAUTARTEN IM ZITRUSGARTEN

von Ende Oktober-1987 bis Anfang Juni-1988 unter normalen Be.
wirtschaftungssmassnahmen durchgefiihrt. Die Zitrusbasumen waren
ca. 2 Jahre alt und die Versuchsflaesche 20 da gross.

Grosse der Aufnahmeflaeche wurde nach BRAUNBLANQUET
(1964) und KNAPP (1971) in m? alle 15 Tagen festgestellt. Alle 15
Tage wurden die Unkrautarten und-individuelzahl in 7 £ 1 m? grossen
Parzellen auf der Versuchsflaeche gezaehlt.

Die unbekannten Arten wurden herbariert und diess Muster von
der Abteilung Biologie der naturwissenschaftlichen-philologischen Fa-
kiiltaet der Universitaet Cukurova identifiziert.

Entsprechend der normalen Bewirtschaftungsmassnahmen wurde
die Versuchsflaeche im Januar und im Mai mit dem Grubber bearbeitzt.
Die klimatische Daten des Versuchsgutes wurden gemessen.

ERGEBNISSE

1. Witterung des Ortes wachrend der Versuchszeit

Die Daten wurden in der Tab. 1 dargestellt.

Tab. 1. Klimatiche Daten von Adana

Lufttemperatur (°C) Niederschlag  Luftfeuchtigkeit

Max. Min. X (mm) (%)
NOVEMBER 22.9% 10.6 15.7 66.6 63.0
27.4%* 6.0 15.0 70.7 65.0
DEZEMBER 16.8 6.7 11.1 121.6 67.0
246 —2.3 11.7 201.3 63.0
JANUAR 14.2 4.8 9.2 112.4 67.0
21.0 1.6 10.5 46.6 57.0
FEBRUAR 15.8 5.7 10.4 96.3 68.0
19.8 2.4 11.3 130.6 64.0
MAERZ 19.0 7.8 23l 68.6 66.0
17.2 7.8 12.2 164.3 68.1
APRIL 23.4 11.2 16.0 53.9 68.0
24.0 12.3 17.6 217.0 64.3
MAI 28.2 15.0 21.3 52.5 67.0
28.17 16.8 22.3 62.9 66.2

* Durchschnitt von 47 + 5 Jahren
** Daten waehrend der Versuchzeit
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2. Populationsschwankungen der Winterarten im Zitrus

Unkrautarten, die von Cktober bis Juni in Adana wachsen, be-
zeichnet man als Winterarten. In dieser Zeit wurden insgeiamt 61
Arten aus 22 Familien beobachtet. 19 Arten aus dieser Unkrautflora
keimten vor November und im Boden aufgelaufen. 16 Artan bsgannen
ab Dezember, 5 Arten ab Januar, 5 Arten ab Februar, 7 Arten ab Maerz,
6 Arten ab April und 2 Arten ab Mai im Boden aufzulafen. Die Ar-
tenzahl zeigte eine zunehmende Tendenz von November bis April (19-
49 Arten). Die maximale Artenzahl wurde im April mit 49 Arten
festgestellt. Die erste Bodenbearbeitung in der normalen Bewirtschaf-
tung im Januar wirkte nicht auf die Artenvielfalt der Unkrautflora.
Aber nach der zweiten Bearbeitung im Mai sank die Unkrautartzahl
in einem Monat von 49 auf 27 Arten (s. Akb. 1).
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Abb.1.Unkrautdichte und maximale Artenzahl im Zitrus
(BB=Bodenbearbeitung)

Die Unkrautindividuelzahl schwankte im Zitrusanbau in Adana
zwischen 54.6 und 94.0 Pflanzen pro m? im Winter. Im Dezember und
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WINTERUNKRAUTARTEN IM ZITRUSGARTEN

im April zeigten die Unkrautarten pro m2 die héchsten Werte mit 90.3
und 94.0 Pflanzen pro m2. Nach der zweiten Bodenbearbeitung im Mai
wurde mit 54.6 Pflanzen/mz2, die geringste Unkrautdichte festgestellt
(s. Abb 1).

Arten wie Avena sterilis L., Chenepodium album L., Convolvulus
arvensis L., Cynodon dactylon (L.) Pers., Coronilla scorpoides (L.)
Kock., Fumaria densiflora De., Fumaria parviflora Lam., Malva par-
viflora L., Malabaila secacul Banks., Senecia vernalis Waldst a. Kit.,
Sonchus oleraceus L., Stelleria media (L.) Cyr. kamen im Winter von
November bis Mai bei jeden Aufnahmen vihrend dieser Monate vor.
Aber Arten wie Bupleurum intermedium Poivent., Euphorbia alleppica
L., Helminthotheca echioides (L.), Holub., Melilotus indica (L.) ALL.,
Ornithogalum narbonense L., Prosopis farcta Macride, Phleum exera-
tum Hochst., konnten unter normalen Bewirtschaftungsbedingungen
nur einen Monat lang becbachtet werden. Die hochste Indivuduelzahl
pro m2 wurde bei Capsella bursa-pastoris (L.) Medik. und Urtica urens
L. festgestellt (3. Tab. 2).

DISKUSSION

Die in Adana in den Monaten November 1987 bis Mai 1988 im
Zitrus durchgefithrten Unkrautpopulationsmessungen geben einen
Uberblick iiber die hier auftretenden Winterarten. Dabei ist nicht
auszuschliessen, dass die eine cder andere Unkrautart aufgrund ihres
seltenen Vorkommens nicht erfasst wurde, eine vollstandige Erfassung
der Flora war auch nicht Ziel der Arbeit. Mit 61 verschiedenen Arten
wurden im Winter bedeutend mehr unkrautarten festgestellt als im
Sommer mit, nur 26 Arten (UYGUR, 1985).

Arten wie Convolvulus arvensis L. und Cynodon dactylon L.), Pers.
gehdren nach HOLM et al. (1977) zu den 10 weltweit wichtigsten Ar-
ten. Diese zwei Arten konnten auch in Zitrus wahrend des Winters
fesgestellt werden. Im Sommer gehdren diese beiden Arten zu den
schwer bskaempfbaren und problematischen Unkrautarten. Somit
konnte eine Bekdmpfung dieser Arten schon im Winter von Nutzen
sein. Andere wichtige Sommer unkrautarten konnten kaum gefunden
werden.

Waehrend des Winterhalbjahres mit der hochsten Unkrautdichte
aufgelaufene Unkrautarten, Capsella bursa-pastoris (L.) Medic. und
Urtica urens L. sind im eigenen Sinn diese Unkrautarten, so dass auch
ihre Bekaempfung keine Schwerigkeiten bereitet.
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OZET

TURUNCGIL EKOSISTEMi ICERISINDE KISLIK YABANCI OT
TURLERININ POPULASYON DALGALANMALARI

Cukurova Universitesi Ziraat Fakiiltesi Deneme Ciftligindeki tu-
runcgillerde Ekim sonu-1987 ve Haziran bas1-1988 tarihleri arasinda
yapilan calismada 22 familyaya ait toplam 61 tiir saptanmigtir. Bu ta-
rihler arasinda 12 yabanci ot tiiriine devaml olarak her Olciimde rast-
lanmig olup 16 tir Aralik, 5 tiir Ocak, 5 tiir Subat, 7 tiir Mart, 6 tir
Nisan ve 2 tlrde Mayis aylarinda cimlenip toprak yiizeyine ilk defa
cikmagtir.

En yliksek yabanci ot bitki siklig1 Nisan ayinda (94.0 bitki/m?)
gozlenmis olup, yabanci ot florasinda ilk toprak isleme ile Ocak’ta
90.3 bitki/m2’den 61.5 bitki/m?ye, ikinci toprak islemeyle Mayis ayin-
da 94.0 bitki/m2’den 54.6 bitki/m?ye bir azalis gorilmiustir.

Yabanci ot tiir sayisi ise turuncgillerde Kasim ve Nisan aylari
arasinda artis (19-49 Tir sayisi) gosterirken, ikinci toprak isleme ile
Mayis'ta azalmigtir.
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Untersuchungen zur Wirkung von mechanischen
Bekampfungsmassnahmen auf die Verunkrautung mit den
ausdauernden Unkrautarten wie Convolvulus arvensis L.

und Sorghum halepense (L.) Pers.

F. Nezihi UYGUR?! Werner KOCH? Ozden CINAR!

Ziel der Arbeit ist es, die Wirkung mechanischer Unkrautbe-
kémpfungsmassnahmen und deren Anwandungshiufigkeit auf die Art
der Verunkrautung mit ausdausrnden Arten festzustellen. Diese
Massnahmen werden seit Jahren im Cukurova-Gebiet als Unkrautbe-
kdmpfungsmassnahmen angewendet, wcbei die Arten, wie Convelvu-
lus arvensis L., Sorghum halepense (L) Pers, einige erhebliche Prob-
leme darstellen. '

Das wichtigste Ungras des Cukurova-Gebietes S. halepense zeigte
bei steigender Bearbeitungsintensitidt von Handhacke und Scheibenegge
eine rasch abnehmende oberirdische Entwicklung. Bei einmaliger Be-
handlung jedoch wurde eine um 400-500 % steigende Entwicklung
gegeniiber der Kontrolle festgestellt. Die Behandlungen Mulchen, Kul-
tivator und auch Handhacke konnten die Art S. halepense bei dreima-
liger Anwendung unterdriicken. Die obkerirdische Entwicklung war
geringer als bei der Kontrolle.

Die andre wichtige Art, C. arvemsis, hatte sich bei dreimaligen
Mulchen, Handhacke, Kultivator und zweimaliger Scheibenegge im
Vergleich zur Kontrolle 10-50 fach vermehrt.

Die Ergebnisse zeigten, dass auch die dreimalig hintersinander
durchfiihrte mechanische Massnahme problematischs Arten wie C. ar-
vensis und S. halepense nicht ausreichend bské&mpfen konnte.

EINLEITUNG

Die Bekdmpfung der ausdauernden Unkrautarten in den Kultursn
wie Baumwolle und Zitrus wird im Cukurova-Gebeit seit Jahren zum
Grossteil als mechanische Bodenbearbeitungsmassnahms= durchgafiihrt.
Die selektiven Herbizidanwendungen gagen ausdauernde Arten haben
in den letzten Jahren eine zunehmende Bedeutung in diesem” Gebiset
gewonnen (Arnonymus, 1970-1985). Die Arten Convulvulus arvensis T,

1) Universitdt Cukurova, Institut fiir Pflanzenschutz 01330 - Adana/TURKEI
2) Universitit Hohenheim (380), 7000 Stuttgart 70 - B.R. DEUTSCHLAND
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MECHANISCHE BEKAEMPFUNGSMASSNAHMEN MIT DEN UNKRAUTARTEN

und Sorghum halepense (L.) Pers. wie auch andere ausdauernde Arten
zeigen zunehmende Probleme in diesem Gebiet. Eine ausschliessliche.
Herbizidanwendungsn ist aus verschiedensn Griinden nicht mdglich.
Daher scllte man dis Horkizidanwendungen mit Bodenbearbeitungs-
massnahmen kombinieren. Deswegen haben wir die Wirkung einzel-
ner mechanischer Massnahmen auf diese Arten in einem Kkulturpflan-
zenfreien Feld unter der Konkurrenz der natiirlichen Unkrautflora
untersucht.

MATERIAL und METHODEN

Die Untersuchungen wurden in einem kulturpflanzenfreien Feld
mit einer Parzellengrdsse von 12.80 m? in 4 Wiederhdungen derchge-
fuhrt. Das Untersuchungsfeld wurde am 1.2.1986 gleichméssig um-
gepfligt.

Als Behandlungsvarianten wurden Mulchen, Handhacke, Scheibe-
negge und Kultivator (Grubker) gewéhlt. Jede Behandlung wurde 0,
1, 2 b.z.w. 3 mal an verschiedenen Terminen entsprechend der Unkra-
utentwicklung durchgefiihrt und die «null» Behandlung als Kontrolle
beibehalten. Alle Varianten wurden am 15.5.1986 behandelt, die Varian-
ten mit zweifacher Bearbeitung zugleich am 2.6.1986, die mit dreifacher
Bearbeitung zudem am 25.6.1986.

Die Versuchsfliche wurde drei mal nach Bedarf beregnet. Bei Ver-
suchsende am 25.7.1986 wurde die Frischmasse aller Arten aus 2 m?
grossen Teilstiicken der Parzellen gewogen und in Prozent in den Ab-
bildungen dargestellt.

ERGEBNISSE

Wéahrend der Auswertung des Versuchess wurden in insgesamt 15
Familien 25 Arten bestimmt (s. Anhang 1). Haufig vorkommende Ar-
ten waren Amaranthus graecizans L., Convolvulus arvensis L., Chene-
podium album L., Portulaca oleracea L., Prosopis stephaniana Kunth
ex Spreng. und Sorghum halepense (L.) Pers.

1. Wirkung der Massnahmen auf die Art der Verunkrautung

Die Konkurrenz zwischen einjahrigen und ausdauenden Arten ist
je nach Behandlungsart unterschiedlich. Je nach dem, ob ein, zwei-
oder dreimal behandelt wurde, die gesamte oberirdische Entwicklung
der ausdaurnden Arten bei allen Varianten jedes Mal mehr oder weniger
besser als die Kontrolle (s. Abb. 1-4).
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1.1. Wirkung von Mulchen

Bei der dreimaligen Mulchbehandlung wurde eine grossere Fri-
schmassenbildung von C. arvensis gegeniiber geringerer Behandlungen
festgestelt. S. halepense zeigte bei zweimaligem Mulchen eine hohere
Frischmasseproduktion als die anderen Arten (s. Abb. 1).

1.2. Wirkung von der Hacke

Eine positive Wirkung wurde kei dreimaliger Handhackebehan-
dlung auf die Frischmasseproduktion von C. arvensis beobachtet, wiah-
rend die Wirkung auf S. halepense unter den gleichen Bedingungen
umgekehrt war (Akb. 2). Bei Handhacke zeigten die Arten C. arvensis
und S. halepense zusammen eine ausreichende Koenkurrenzkraft gege-
niiber einjahrigen Arten. P. oleracea reagiesrte auf intensivers Handhac-
kenbehandlung mit gesteigender Frischmassenproduktion.

ek E=] Andere Arten

& % BRP stephaniana
[JPoleracea

8ot

% % / RN A.graesizans

i 7ey Z % Z PAC.album

t 60+ % % / B C.arvensis

é o Z % EAs.halepense

@09

1 2 roieuiB
Mulchbehandlungen (gesamtzahl)

Abb. 1. Die Wirkung der Mulchbshandlungszahl auf die
Frischmassebildung von dem oberirdische Teil
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1.3. Wirkung von Scheibensgge

Die prozentuale Frischmassenproduktion von S. halepense nahm
mit zunehmendsr Bearkeitungsintensitidt ab. Sie sank von 55 % bei
einmaliger Behandlung auf 35 %, bei dreimaliger Behandlung. Bei der

100} E=] Andere Arten

e % B P stephaniana
i) > Polerucga»__.
c % b R A.graesizans
S 707 PZ3C.album
o'c 601 Z § B C arvensis
é’] s % EZAS. halepense
E 401 é % )/
'.E 30 / é

20T % % /

-8 1 1.8

Handhackenbehandlungen (gesamtzahl)

Abb. 2. Die Wirkung ven der Handhackekzhandlungszahl auf dem
Frischmassebildung von ‘dem cberirdische Teil.

Kontrelle hingsgen war der Anteil von S. halepense sehr vizsl geringer,
verglichen selbst mit intensiver Scheibeneggenbehandlung (Akb. 3).
Mit zunehmender Bearbeitungsintensitdt nahm der Antzil von C. ar-
vensis gegeniiber der Kontrollbehandlung zu (Abkb. 3).

1.4. Wirkung des Kultivators (Grubbers)

Die Frischmassznproduktion ven S. halepense wurde aufgrund
zweimaliger Kultuvatorbzhandlungen gegentber der Kontrolle nahezu
verdoppelt. Hingzsgen flihrte eine dreimalige Behandlung zu einer star-
ken Vermehrung von C. arvensis und P. oleracae, wodurch S. halepenss
unterdriickt wurde und sogar cine geringere Frischmassenproduktion
als die Kontrolle aufwies (Abb. 4). v
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Scheibeneggebehandlungen (gesamtzahl)
Abb. 3. Die Wirkung von der Schzibeneggebeshandlunszahl auf die
Frischmassebildung des obzrirdischen Teils.
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MECHANISCHE BEKAEMPFUNGSMASSNAHMEN MIT DEN UNKRAUTARTEN
DISKUSSION

Ziel dieser Untersuchungen war es, die Wirkung mechanischer
Unkrautbekdmpfungsmassnahmen getrennt nach Typ und intensitat
auf die Verunkrautung mit den fiir Cukurova sehr wichtige Arten wie
Convplvulus arvensis L. und Sorghum halepense (L.) Pers. festzustellen.

Die Ergebnisse zeigten, dass die zwei ausdauernden Unkrautarten
C. arvensis und S. halepense unter diesen Untersuchungsbedingungen
unabhingig von Behandlunsart und-intensitdt nicht mehr als 10 %
kontrolliert werden koénnen. Es konnte sogar festgestellt werdzn, dass
beide Arten jenach Versuchsvariante zwischen 5 und 50 % hohere
Frischmassenproduktion aufweisen als die Kontrolle (s. Abb. 1-4). Es
wird auch nach Bylterud, A., 1965; McWhorter, C.G., 1981; Wiese, A.F.
und Lavake, D.E. 1984. berichtet, dass ausdauernde Arten sich aufgrund
mechanischer Bodenbearbeitung je nach Bedingungen starker vermeh-
ren konnen.

Die anderen problematischen Arten wie Psoropis stephaniana
Kunth ex. Spreng. konnten keine beachtensweise Entwicklung unter
bewésserten Bedingungen zeigen, da diese Art sich imi Cukurova-Gebiet
an unbewésserte Flichen angepasst hat (Uygur, F.N., 1985). Cyncdon
dactylon (L.) Pers. ist auch eine Art, die zu den wichtigsten ausda-
uernden Arten in Cukurova zu zéhlen ist. Aber diese Art wurde bei
diesem Versuch, kei allen Varianten und der Kontrelle nicht festges-
tellt.

Beim Mulchen war die Frischmassebildung von S. halepense und
C. arvensis bei ein bis dreimaliger Behandlung in der Grassenordnung
der Kontrolle, da diese Arten in ihrem Wachstum sehr stark von der
Lichtintensitdt abhingig sind (Holm et. al., 1977).

Zunehmende Handhackebehandlungen wirken auf das Wachstum
von C. arvensis fordernd, die Konkurenzkraft gegeniiber anderen Ar-
ten wird also positiv beeinflusst. Hingegen zeigte S. halepense unter
diesen Konkurrenzbedingungen ein geringeres Wachstum. Es zeigte
sich, dass C. arvensis eine gute Konkurrenzkraft gegeniiber S. hale-
pense je nach Bedingungen zeigen kann (s. Abb. 2). C. arvensis kann
die unterirdischen ausdausrnden Organe tiefer bilden als S. halepense,
deswegen kann C. arvensis bei Handhacke eine bessere Konkurrenzkraft
entwickeln, Scheibenegge kann alleine nicht, selbst bei dreimaliger
Behandlung S. halepense kontrollieren. Wiirde die Scheibenegge bis
6-10 Mal angewendet konnte man eine ausreichends Wirgunk beo-
bachten (McWhorter, C.G. 1981). ’
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Kultivatorbehandlungen reichen ab der dritten Behandlung zur
Kontrolle von S. halepense aus. Hingegen wurde durch die wiederholte
Kultivatorbehandlung das leichter zu bekdmpfende P. oleracea stark
gefordet. Es kann fiir Kontrolle von S. halepense ein Nachteil sein.
Bei viermaliger Anwendung des Kultivators wurde die unterirdische
Knospenbildung von S. halepense gegeniiber der Scheibenegge um 50
% verringert (Uygur, F.N., 1988).

Diese Ergebnisse zeigen, dass ausschliesslich mechanische Unkra-
utbekdmpfungsmassnahmen nicht ausreichen, die problematischen
Unkrautarten wie C. arvensis und S. halepense zu bekdmpfen.

0% ET

MEKANIiK YABANCI OT SAVAS YONTEMLERININ Convolvulus
arvensis L. ve Sorghum halepense (L.) Pers. KONTROLUNDEKI
ETKILERININ ARASTIRILMASI

Bu calismanin amaci, mekanik yabanci ot savas yontemlerinin ve
bunlarin kullanilma sikliklarinin, ¢cok yillik yabanci otlarin gelisme-
sine olan etkileri ile bu tirlerin toplam yabanci otlanmadaki oranla-
rinin saptanmasidir. Bu yontemler yillardir Cukurova bolgesinds Con-
volvulus arvensis L. ve Sorghum halepense (L) Pers in kontrolunda
kullanilmakta isede bugiin sorun heniiz ¢ozilmiis degildir.

Cukurova Ldlgesinin en ¢nemli yabanci otlarindan S. halepense
bir kez el capasi veya diskaro uygulamasinda % 400-500 toprak stii
aksaminda gelisme gdriilirken, uygulama sayisi arttik¢a bu tiiriin top-
rak Usti gelismesinde bir kez uygulamaya gore gerilemeler saptan-
migtir. Malclama, kultivator ve hatta el capas: lic kez uygulandiginda,
S. halepense’nin toprak tstii gelisimi kontrole goére daha az olmustur.

Diger onemli tir C. arvensis ise Ui¢ kez malclama, el capast ve kul-
tivator ile iki kez diskaro uygulandiginda kentrole gore 10 ile 50 kez
daha fazla toprak iistii aksami olusturmuslardir.

Sonuglar gostermistirki uygulanan mekanik toprak isleme aletleri
bolgede problem olan C. arvensis ve S. halepense gibi tlirlerin kontrol-
lerinde yeterli degildir.
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ANHANG 1.

Artenliste nach Familien:
Amaranthaceae

Amaronthus graecizans L.

Amaranthus retroflexus L.
Asteraceae (Compositae)

Erigeron sp.

Erigeron canadensis L.

Sonchus sp.

Chenopodiaceae
Chenepodium album L.
Convolvulaceae
Convplvulus arvensis L.
Cucurbitaceae
Cucurbitya sp.
Euphorbiaceae
Chrozophora tinktoria (L.) A. Juss.
Euphorbia sp.
Fabaceae
Trifolium repens L.
Heliotropiaceae
Heliotropium haussknechtii Bunge.
Heliotropium hirsutissimum Grauer
Malvaceae
Malva sylvestris L.
Mimosaceae

Prosopis stephaniana Kunth ex Spreng.
Poaceae (Gramineae)
Cynadon dactylon (L.) Pers.
Digitaria sanguinalis (L.) Scop.
Echinochloa colonum (L.) Link
Paspalum paspaloides (Michx) Serbu
Sorghum halepense (L.) Pers
Polygonaceae
Polygonum aviculare L.
Portulacaceae
Portulaca oleracea’ L.
Tilliaceae
Corhorus olitorus L.
Zygophyllaceae
Tribulus terrestris L.
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