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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

ABS.TRACIT

During recent several years a very destructive disease of tobacco
has occurred in the Provinc'e of Kosryva in southern part of Yugos-
Iavia. On the ,b'asis of t'est plant r,eactions, Iight and el,ectron rnicros-
cope investigation, properties 'in vitro, serological tests and epide-
miology it has b'een establish,ed that this disease is caused by a strain
of tomato spotted wilt virus (TS\ /V).

I\IT,RODUCITION

Tomato spotted wilt virus (TS\ rD is wid,espread in different
reg:ions of Yugoslavia (2, 3, 6). The last couple of years TS|WV has
becorne a very comrnon virus in toibracco in the province of Kosova,
causing consi'derable damage. Three years ago, TSWV was isolated
from tabocco in fields of various regions of Kosova. Generaily, the
TISWV isolates d,escribed up to now w,ere usually similar to the type
stra-in in host range and symptomatology (b), although some isolates
may have exhibited distinctively different properties belonging to
strains descrirbed ,by B,est (1). rswv usually occurs in torbacco in a
mixture of several strains.

This paper d,eals with seven TSWV isolates found in tobacco
including their host rang,e, symptomatology and epidemiology and
their c'ontrol measures.

MATERIALIS and MErTIIODS

' $even virus isolates wer'e investigated in the present study. They
wer,e fo'und in torbacco in the provin'ce of Kosova (southwest part of
Yugoslavia). Tlre isolates designat,ed TSiWV pe, Gj, Fr, Fr, Gl, pz, MT,
caused severe systemic necrotic and ringspot syrnptoms in tobacco
plants in field. The isolates wer,e derived in 198b and 19rg16 from to,baceo'(N. tabacum) cultivars <Jaka>, <virginia Hlo>, <Frilep)r and <stolaor,
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TOMATO SPOT"IED WILT \rIRUS

growing in commercial fields in Peja, Dja[<we, Prizren, Fefizai, Gjilan,
Pri,shtin, and Mitrovica e Titos counties. Atl 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 p,estle in 0,01 M sodiurn phosphate h'uffer oPH 7',

and were mechanicalty inoculated 'by carrborundurn.
The test plants used are listed in Table 1.

Properties in vitro were determined in th,e standard manner. Sero-

logical experiments in agar-gel double diffusion tests were performed

with crude sap extracts, using antis,erum against T,S\MV from the col-

lection of Dn. Tsakiridis (Tobacco Institute of Greece, Dra,ma), wj.th

titre 1:8.

Spontaneousty infected tobacco specimens of N. tabacum cvs <Ja-

ka>, <Virginia Hlo>, <Prilepur and <Stolac> and inoculated leaves of the

same tobacco cultivars were used for electron microscopical stu'dies.

Strips of torbacco Ieaf tissue were fixeC for 30 min. in 1l% (v/v) gluta-
ral'dehyde in cacadylate ibuffer <pEI 7,2> and fix,ed for t hr in (v/v)
osmium te'troxide. Then, the samples of tissue were deldnated in etha-

nol series and ernbedded in araldite. S'ections were analysed by Siernens

EmL

Initial sources of insects for virus transmissio'n tests Were onion
fields in Kosova-I(rusha e lMadhe. Thrips tabaci was maintained on

tobacco plants which were also used as virus sourte in tfansrnission

tests.

R'ESULf,1S, and DISCIJSSION

1. Host range and symptorns

Ali virus isolates which were designated T!S|WV-Pe, Gj, Pr, Fr, Gl,

Pz, NIT, produoed severe systernic necrotic and ringspot sirmptoms in
tobacco plants in field (Fig. 1 a, rb). Also, on the Same test plant species

the isolates provoked complet'ely similar symptonr,s' (Fig. 2 a, b; T'able

1), which were charflcteristic for TSWV. Ib seems, therefore, that all
the seven isolates investigated resemble necrotic and ringspo,t isolates

of TSWV (1),'beaaus'e T'able 1. Represents host-range investigation of
TSWV-Pe isolate.

2. Srbability in vitro

Ttre following properties in vitro of the seven isolates from Kosova
were estimated: thermal inactivation point (TIP), dilution end point
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(DEF) and longevity in vitro (LIV). The experiments showed that our
isolates had TIP between 46-48'C, DEtr ahout 10-4 and LIV about 6

hr. They did not differ in th'ese properties from most of TISIWV strains
descrihed in the literature (1,8).

3. Serology

In agar gel doubl'e diffusion tests, all the seven isoiates reacted
positively with bhe antiserurn" against one TSWV is'olate from Greece
(8). When they were compared simultaneously wittr each other, preci-
pitin iines were compl,etely fused. without ,any spur formation which
showed a close serological relationship among the,m (Fig. 3 rb). Positive
r,eaction were obtained with both crude infective sap and purified virus
preparation.

4. Investigations in tlre electron microscope

Electron microsco'p,e analysis of tob,acco tissues naturally and exp,e-
rimentally infected with our isolates revealed to be characteristic iso-
metric virus particles (,Fig. 3 a). Their diameter was albout 80 nm. Ttre
particles occurring usually in cluster of ttrree or four particles. As can
be seen in Fig. 3 a, each cluster was in the mernJbrane bund intercon-
necting cisterna. The particles tJrems'elv,es were envelolred by membrane.
Such particles were observed only in the cytoplasrr ard could not be
f,ound in every parts in infected cells. This type of virus particles is
characteristic for TS\ryV.

5. Epidenr,iology and control .r#r
Abcording to som'e reports (7,4,,7,8). Thrips tabaci is the only

insect known tortransmit rlswv in nature, and used as a primer crite-
rion for identifying it as Trswv. The epidemiology of rsrt /v disease
on t0bacco is directly retated with ,the haibits and the ecology of its
vector thrips. Ttre activily and the rapid increase of thrips population
favour also directiy the early occurr,ence and the incid,ence of the
disease. The siz.e of thrips does not exceed 2 m,m in length. It is an
ubiquitous and very active insect. rt can feed and reproduc'e on many
different host plants. on account of its srnall size and activity it is
very difficult to be studied. Ttre insec,t feed. on tobacco leaves in the
larval stages and in the adult stage by sucking up the sap. Ttre virus
is known to infect over 160 sp'ecies of plants. so, it is logical to s,urspect
that some hos'ts other than torbacco may function in the overwintering
the virus. IWost of the perennial weed species, which are known as hosts
of t.he virus, have been fo,und to gtow in or anound the tobacco fields.
The virus is transrnitted by thrips in spring from weed hosts to tobacco

-3-



TOM"ATO SPOf,TTED WILT VIRUS

plants when these hosts begin to dry up. These observations provide
reason to helieve that the virus overurinters rnainly in the per,ennial
weed hosts. It has ibeen 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 ;loy either or both
of the above men'tioned waysr the disease causes a rapidiy advancing
secondary infection, if heavy thrips population is present. The primary
infection usually does not exceed 4 % and. i't can he prevented suffici-
ently, while the secondary inf,ection is, pro.,ba',bly restrronsirb e for more
than 85 % of lobal infection. rTobacco lo,ss,es vary from y,ear to year and
from area to area.In fact, no losses are caus'ed if bhe weather is rainy
and cool during spning and early $urnrner, even no confrol program is
used. O,n the contrary, when the weath'er conditions ar,e favourah,le
for thrips, yield losses caused by the virus can ibe uF ,ta B0 % or more
if an effective control program is not applied. OnIy in few cases, when
infected seedlings are transferred to the fields and favora'ble conditions
of early and severe infection prevail, tobacco losses will be 100'/o. The
infection period begins in the seed b,ads at the leaf cross stage of the
seedling in nrid-May when first thrips appear in the field" after trans-
planting. In tlhe field only the period from transplanting to flowering
around mid-July has economic importance. From 'the arbwe infection
period most critical is that of the seed bed and the first month in the
field. To consider the conaplete protection of the seed b'eds from thrips
inf,ection is ahsolutely necessary, brecause otherwise none of the recorn-
mended means appears to give effective control of the disease in the
fields. The effectiveness of spray is significatly increased ''when weeds
surrounding the seed beds or fi'elds are included in the spray program.
Table 2 sumrnariz'es the recommended contr'ol progriam in s'eed=beds

and fields. In Table 2:^, t;X'rc namres of the effeative compounds and their
recommended rates are shovrn t'oo.
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Table 1. Tne Reactions of flest Plants to Infection by Isolate TFIWV-PE

Symptoms

Test plants Local Systemic

CEIEN1OPODIACEAT

Chenopudium qu:inoa Wit1d.

C. amaranticolor Coste et Reyn.
ctTURBITACIEA,E
Cucumis sativus L.
SOLANACEAE
D,atura stramonium L.
Lycopersicon esculentunr Mill.
Nicotiana glutinosa L.
N. megalosiphon tseursk et Muell.
N. tahacum L. cv. $amsun
N. tahacum L. cv. Prilep
N. tab,acurn L. cv. Stolac
N. tabacum L. cv. H2
N. tabacum L. cv. H10

Petunia hybrida Vilm.

CL
CL

CL

o
o

o
NL
NL
NL
NL
I{L
NL
NL
NL
NL

o

VC1, RIS

VCl, ST, W
c, sf,, D
C,N,D
C, RlS, N, D

C, FUS, N, D

c, rus, N, D

rus, sT, N, D
RIS, ST, N, D
o

C : clorosis orr chiorotic, D : deformations, L : lesion, N - necrosis or nec-
rotic, RS : ring-spotting, SIT : stunting, VCl : veinclearing, W - wilting,
O:symptomless
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Table 2. T{re eontroi Program of TSWV in Tobacco
a) In Seed Beds:

Conc.

Treatrnent cfremicals gt/nz or %;.. Application

I. Disinfection Fruradan G-5 At time preparing
or So'lvirex 4-5 gt/m? soil for seedling

(20'30 day hefore)

Methyl rbronride 40,50 gr/nz 5.7 daY before seed-

or ing aftet aPPlication

D,ervinol 0,4-0,5 W/rn? Furadan
(If is not used M. hrronride)

II. Insecticides Systemin 0,15-O',2'i/o' Every seven days
or

Anthio 33 0;2-0,3 gr'/mz
pirimor Qr,2_0,,8: gr/mz
Orlhene 0',2-0,3 gr/nuz

b) In Fields:

I. Disinfection Furadan G.5 $[r-t,Qi tkg/ha 1G12 days before
+

fimet 30'?0' kg/ha planting
Dervinoll a-5 kg/ha 7 daYs before

or
Tiltam' 5-? $,g/ha Planting

II. Insecticides Systemin 0,2.0,4 /o. Every 15 days
or:

Anthio 33 Q',2-0,3 %
or ohher insecticides



2.

i$. TARAKU

6 zn;,t

KorsAvA (yucosLAVyA)'oR rutuwnmxi DoMATES r.nrnr,i
solcuNt"ur vinusul,tnu rpiornmiyoro.risi vn Our,,rmivrnsi

Yugoslavya'nrn giineyinde, Kosova Bdlgesindeki tiitiinlerde son
birkag yrldrr gok tahripkar bir hastalrk ortaya Erkmrqtrr. Trest bitkileri,
igrk ve elektron mikroskobu ,gdzlemleri, in vitro,bulgular, serolojik test-
ler ve epidemiyolojisine dayah olarak bu hastah$rn Do,mates lekeli Sol-
gunluk Virusunun (TEIWV) bir rrkr tarafrndan oluqturuldufu ortaya
grkrnaktadu.
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TOMATO S,POT'TED WILT VIRUS

Fig. 1. A, B, Symptorns on leaves of N. tabacum cv. Vir,ginia Hlo. caused
by TSWV-Pe isolate (nabural infectio'n) a-Iocal symptorns, b-

systemic symploms,
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Fig. 2. syrnpt'oms on leaves of N. tabacum cv. Hlo artif,icially infected
hy isolate Pe. a-Local sSrmptoms on inoculated leaf. b-Systemic
'symptoms on young leaf.
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TOMATO SPOTIED WILT VIRUS

Fig. 3. a-Ultfathin section through leaf tissue of spontan'eously infected
N. ta,bacum cv. <Kosovska Jakau, with isolate Fe o TSNW: clus-
ters of virus parlicle (v): the parlicles are surrounded by a
memb ane (M). ,b-serological reaction b'etween isolate Pe and
Gl witJr TSWV antiserum (Pe and G1 sap of infected tobacco,

H-sap of healthy tobacco plants, As-antis'arum to TSIWV).
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Tomato Leaf Curl Virus Management'by Carb'ofuran plus Oil
Combination

K.S. SASTR,Y*

Indian Institute .of Horticu'ltural Research,
Bangalore-8O (INDIA)

AtsSTRAC]T

In two field trials the incidence of Tbmato leaf curl virus, tranarnit-
ted by whitefly (Bemisia tabaci) was minimised rby initial root dip of
tomato seedlings in 0.1 7o carhofuran soiution f,or thr followed by 2
foliar sprays sf trrgricultural spray oil at 10 day interval, starting from
20 days after transplantation.

INTRODUCIT]ION

Among the virus and yellows diseaa,es infecting tomato, bomato leaf
curi virus (TI-,,cv) is the major constraint for successful cultiva;tion
and during 1984, Sastry, reported three strains of this virus. It is
transrnitted by the whitefly, Bemisia tabaci Gen. j.n which it perisits,
but not for life. when once the virus is acquired by the whitefly, it
will rbe viruliferous atleast f.ar L4-20,days. This disease spreads only
through this vector and it is not transmitted either through seed or
by mechanical contact. There will ibe always source of inoculum as
the virus perpetuates on 32 other crop and weed hosts (Sastry et al.
1978). Due to the availability of inocul'urn an large vector population
tomato crop planted during Decemrber to ,lMay is prone to heavy inci-
dence due to the favourable erwironment pr,evailing during tkrese
months, which is highly congenial for vector multiplication. As no
resistant cultivar against rr,cv is availa,ble and seems still faraway,
the other way of getting high yields is by reducing thre vector popula-
tion. A reduction in vector population in the crop will land to a dec-
rease in the incidence o,f this disease. with the emergence of newer
sys'temic insecticides, the prospects of controlling virus spread by using
these chenrlcals have become decidedly hrighter. fire prelirninary stu-
dies oJ sastry et al. (1974) indicated the possi ility of reducing, the
disease incidence iby thnee foliar sprays of Agricultural oil (L %) or

* Present address: Scientist S-2, Directorate of Oilseeds Researoh,
RaJendranagar, Hydera,bad-5O0 030 (India)
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TOMATO LEAF CURL VIRUS

Carbofuran granules (1.5 Kg aj./lna) at the time of transplanting.
During 1982 field trials were conductred at the 'Experimental Farm of

Indian Institute of Horticultural R,esearch, Hessaraghal'ta, to minimise
TLCV incidence and the resuits are presented j.n this comrnunication'

MAT RIAL, &nd ME',TIHOD,S

fire nursery of tomato var. 'Pusa ruhy' 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 se,edlings were planted in ? rows running
breadthwis,e, keeping six seedlings in each row at equal distance. In
the present study Carbofuron (flavable Paste, R'allis India Ltd.), di-
methoat'e, monocrotophos and" Agricultural spray oil were used and the
concentration used is given in Table'l. In th,e case of Canbofuron
treatm'ent, the six week old seedlings were given a root dipping in
0.1 % Carbofuron solution for I hr and lat,er 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 witltout
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 TLC\I incidence and whitefly population were recorded each

time a day prior to spraying. The counts of the whitefly Were taken by
iifting 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 proc'edur'e foliowed was rsalne as described by

Sastry and Singh (1971).

REBULJTiS

The preliminary experiments on Carbofuron root dip for t hr at
0.3,0.2 and 0.1 per cent gave plant mortality af.41.1,26.8 and 4.6 per
cent. Hence in the subsequent field experim'ent 0.1 per cent was us,ed.

The data presented in Ta,b,le 1. clearly indicates that TILCV indidence
can iloe successfully minimise to 12.63 per cent bry Carbofuran plus
oil treatment whilu^ it is 19.37 and 21.91 per cent r'esp,ectively for the
independent tr,eatments of Carhofuran and Agricultural spray oil. While
the values for dimethoate and mon'ocrotophos were 24.36 and 25.13 per
cent. The disease incidence in the control pl'o'ts was 63.Eb per c'ent. The
corresponding values during the second experment werE 9.82, 15.97,

-12-



K,S, SA.STRY

77.26, 18.79, 20.81 and 28.36 per c,:nt Th'e maximurn yields obtained
were 186.93 and 2lt6jl3 Q/ha in the firsf and s,econd experiment res-
pectively in the Carhofuran plus the Agricultural spray oil trsatment.
This incnease in yield due to cobine'd treatment over the independent
tr,eatments of 'Carbofuran, Agricultural spray oil and conbr,ol were 2.15,
31.2 and 158.7 per cent in the firsi ,exp,eriment and T.B, 1B.b and 53.0
per cent in the second experiment respectively.

DISCUS'SION

There is a high TLICV incidence (63.8 %) in the firsl experim,ent
conducted during January April 1982 rvhen cornpared to th: second
exp,eriment conduct'ed during June-septernher 1982 (29.86 /o). This less
dis,eas,e incid'ence is due to the low vector population for whose mulbipli-
cation lo'w temp,erature and high humidity pr,evailing during this season
are not suitable. Howev,er, in hoth the experimenLrs 'carbofuran plus
Agricultural spray oil tr,eatm:nts proved to b,e quite effective in mini-
mising the diseas,e spr'ead, when compared with the other treatments.
In earlier reports, carbofura.n treatment at 1.0 to 1.b kg ai/ha was
applied at' lbe time of sowing transplanting the crops like soyb,ean,
okra, tomato, chillies etc. (Rataut and Labh Singh, 1g?,6; Singh et al.
1971; sastry et al. 1974, Singh et at. 19?9). In 1969 Broadhent highlighbed
the prcspects of systemic insecticides on vector control. very lilile in-
forunation is available on tL-: combined us,e of insecticide plus Agri-
cultural spray oiI. Elarli:r Nene (19?2) r,ecornie,ended two spray formu-
lations consisting of (1) 0.2 % Thiodan (endosrr-tfan) + 0.1 % meta-
systox (Oxydemeton mrethyl) + Z % orchard, oil (2) 0.1 matathion *
0.1'% metasystox + 2 % orchard oil fcr th,e control of B. tabaci on
soybean, urd bean and other: plants. From East Germany Zschiegner
et al. (1971) also r,eporbed that leaf roll virus spr,e,ad in prctato crop
will be reduced by the syst;mic insecticide plus oit in co,mbination.
The reduction of virus sprea.d was 4'8, B,s and. 7E per cent respectively
fcr systemic ins'ecticide, oil and syst'emic inseclieide pius oil combina-
tion respectively. Kramer et al. (19?B) also successfully reduced the
virus spread in sugar beet ,by spraying dimethoaie plus m'ineral oil
combination than by the in$cbicid,e alone. The present studies clearly
reveal that rLCV incidence can he minimized by cornbined us,e of syste_
mic ins'ecticide and mineral oil. In thes,e studies, Carrbofuran formti_
lation (75 wP) was us,ec insLead of granular application (3 %) whi.ch
is comparatively cheap,:r and the tr,eatm:nt is also not comb,ursome.
Besides this, the cost of Agricultural spray oi] is cheaper than the
insecticides. Another visuai observation made during the study is thal,
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Canbofuran b,eing systemic acts, as insecticid'e as well as nematicide

as the treated plants w,ere fr'ee of sucking insects and" root knot nema-

tode. Mahajan and lMayee (197?) also reported the control ofiroot knot

nernatode and leaf curl vilus of tomato 'by Carb'ofulan application at
g Kg ai/ha. TiIl now no scientific data is availab'Ie on the efficacy of

initial root dip in Carbofulan solution followed 'by foliar splays of

mineraloil.T}replesentstu.di.esrevealbhatthespreadoftomatoleaf
curl virus can he minimizeC'by the initial root dip of tomato seedlingls

in 0.1 :% c,atwfuran solution for t hr, f'ollowed by 2 foliar sprrays of

Agricuttural spray oil at 10 day inferval, starting from 20 days after

transplantation.
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6zn,t
DOIVIATES t'ArpRAK KIVIRCIKLIGI ViRIISU'NUN CA,RTBOFURAN

TrE YAG KOMIBIiNAISMONU iTN OUT,PMMEISI

B,eyaz S;in,ek (Bemisia tabaci) ile taqrnan D,om,ates Yaprak Krvrr-

crkfufr Virusunun, iki tarla d'enemesi sonucundaki yoiunlu$u, dcma-

bes fidelerinin baglangryta :%. 0.1'1i'k Car,bcfuran soltisyonuna 1 saat

daldrrrlmasr ve bunu takip eden siire'de, fide ;agrrtnradan 20 gi.in sonra

baqlayarark, 10 giinliik aralatlz 2 kez y'aptaklara ya$ pi.iskiirtiilmesi iie

minimurna indirilmigtir.
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Effect of Some Stionic comrbinations and Host Nutr.ition
on Viral/Mycoplasmal Diseases in Citrus

S.R. SHARMA and A.K. SAXENA

Division of Plant Patihology, rndian rnsfitute of Horticultural Research,
255, Upper palace Orchards, Bangalor,e - b600go, Ind.ia

Ats,STRACT

Effect of diff,erent citrus stionic comiloinations and host nutrition
on vi'ral/mycoplasmal diseases has b,een investigated. rncidence of
greening disease in rootstock trials varied from 4B.BB to g1.66 Tp in
mandarins and 55.6'6 to 100 % in sw,eet omnge. Among the seven
rootsLocks used for Kinnow and Coorg rnanclarins, greening disease
incidence and di,e-back index were minim,urn on Rough lime and cleo_
patra m,andarin rootstocks respectively. None of the nine rootstocks
used for sweet orange var. Mosarnbi and tsathgudi had significant ef-
fect on greening disease. prreval'ence of tristeza virus as revealed by
indexing in Sathgudi was record'ed l,east on Rubidiox trifoliate rootstock.
Greening, trist'eza, psorosis and. exocortis were the common diseases
necor'ded' Incidence of greening disease in nutritional trial va,rierC frorn
83.33 to 700 ,% in sweet orange va,r. sathgudi. Different levels of nit-
rogen and potassium did n,oit hav,e significant ,effect on gr,eening disease
and die-back index.

INTRODU,CTTON

citrus is third rnost irnporbant fruit crop in rndia and occupy about
LL, ,% of the totral area under fruits in the country. Mandarins (citrus
reticulata Blanco) consittrte arbout 28 % ot tfre Lotat area und.er cit_
rus. with a wide and va'ri'ed influenc,e of rootstocks already recognized
and with regional peculiarities ,and responses of different stionic com_'binations the problem of finding out suitable rootstocks for various
species and varietires of citius grcwing successfuily in different envi_
ronm,ent h,as ,becomre comrplicated. At the same time, se,lection of
rootstock has become more irnpo,rtant due to wid,espread decline, for
reasons ottr,er than the stionic factors. Die-back or decline of citrus inrndia is a cornpl'ex syndrome and has b,een attri,buted to bo,th non_parasitic and parasitic egents (chohan and Knor, 19?0). rn order to
Contribution No. 3/80, of I.I.H.R., Bangalcre.
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study the role of different roobstocks/scion cg'mrbinations and host

nutrition in irnparting toler'ance argainst different viral/'mygsplasmal/
rickettsia-like diseases prevalent in Siouth India' the rootsrtock and nut-
ritional triatrs planted at the Exp'erimental Farm of Indian Institute
of Horticultural R'esearch, Bangaior,e we'I'e survey'ed and indexed and

the information obtained frcrn this study is presented in this papel.

MATE,RIALS and ME:TTHODS

Field observaticns on the pr'eval'ence of different virus and virus-
Iike diseases and dierback were lecofd,ed in the following rootstock and

nutritional t'rials at the Institute farm in mandarins and sweet oranges'
Ttre first roctstock trial was laid out during July 1977 for man-

darin vars. Kinnsw and coorg with 7 rootstocks namgly, Rough lemon,

R,&ngpur lim'e, Kodakithuli, Cl'eopatra mandarin, Troyer citrange, Car-

rizo citr,ange an'd Trifoliate. Tlhe experimental 'design was landomiz,ed

blocl< design (R'BD) with four r'eplications and each ptlo't consis'ting of
6 tr,ee,s. Second roctstock trial was laid out for'sweet orange vars. Mo-

sambi and Sathgudi in August 1979 involving 9 rootsbocks narnely,

Cartizo and T'royer citranges, Cleopatra mandarin, Citrum'ello, Koda-

kithuli, Pomeroy trifoliate, Ruhidiox trifoliate, Rough lernon and

Rangpur lime. Each tr.eatment was replicated 3 times inl a RIBD. A nut-
ritional trial involving 6 leve,ls of nitrogen vi2,200,400, 600, 800, 1000

and 1200 g N/tree/year, 3 levels of K viz., 0, 200, and 400 g KzO/ttee,r
y,ear and a constant level of 200 g of PzO';/tt,ee was laid out in August
19?9 using sweet orang,e var. Sathgudi on R;angPur lime rootstock. In
all thele were LB treatment comrb'inations replicated 3 times in a fac-

torial RtsD.

Observations on the incidence of greening disea!,3 and di:-back
were recorded in 1984 in m,andarins and in 1986 and 1988 in sweeb

oranges. For recording the die-back index, 0 f-o 5 sc;al'e was followed
wh,ere 0 means no deat'tr of b,i"anches and 5 means death of more than.

80 % btanches or of whole tre,e. Budwood sa'mpl,es frorn tr'ees selecled

at random frorn,the field experim'ents were coll'ect,ed and indexed under
glasshouse cond'itic'ns fo'r diflerent viruses, viroid, gre,ening and MLO
pathogens ,by the proc,edur'es and trechniques given in the USDA
handbook (Childs, 1968). The pr'es'ence of ,greening in some field plants
was also confirm,ed by thin layer chrornatography technique (tSchwarz,

1968).

RESULT1S anC DISCUISI3ION

Effect of rootstoaks:
Mandarins: On the basis of visib e syrnptoms in the rootstcck trials
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bhe ext,ent of greening diseas,e vari,ed frorn 62.5 to 91.6 % tn Coorg
man'darin an"d 43.3 to 91.6 % in Kjnnow mandarin. planbs w,ere showing
sever'e symptorns on all th'e rootstocks. severity of di,e.back vari,ed from
2.72 to 3.74 in coorg mandarin and 1.41 to 8.47 in Kinnow man,carins
(Table-1). IVlaximum die-back in both coorg and Kinnow mand.arins
was recorded on TYifoliate citrang,e rootstock folicwed by ?royer cit_
range and other rootstocks. Minimum die-Lback w&s r,ecor,Ced on Cle_
opatra mandarin rootstock. rndexing r,esults summarised in Table_2
clearly indicate that gre'ening disease and tristreza virus were invaria,bly
present in coorg mandarin scion on aii the r.ootstocks. Mild or ,.uur.
strain of tristeza virus was d,etected in 38 to 700 % plants,and gr,eening
in 83 to 70a % plants irrespective of the r,ootstocks. psorpsis was detec_
ted only in two stionic cornbinations to the extent of 16.66 %. vein
enation and wocdy gall virus and exocortis viroid were not cetected
in Coorg mandarin.

swe,et orang,es: The incidenc'e of greening in sweet orange var.
Sathgudi on different root,stocks vari,ed frorn 0 to BB % in 19g6 and
55.6 to 700 % in 1986; maxirnum ;being on porneroy citrange and
cleop,atra mandarin roo'tstccrks in 19g6 and on canizo citrange and
cleopatr:a mandarin rootstocks in 19gg (Table B). lVrinimu,m incidence
of gr,e,ening was recorded on Kodakithuli rootstocks in both the years.
rn sweet orange var. Mosambi, the incidence of ,greening, varied from
0 to 33 /o in 1986 and 60.6 to 100 % in lgBB (Table s). Die_back indexin illosambi vari'ed from 1.g3 to 3.g3, maximum being on cleopatra
mandarin and minimum on Rangpur lirne rootstocks. None of the field
plants on any rootstock exhirbited gum oozing or scaling of bark sym-
ptoms o'f pscrorsis but young l,eaf symptorns were observed in about
20 % plants. Typical symptoms of exocortis viroid viz., stunting of
plants and cracking and scaling of bark on ro,otstock porbion were o,b_
served in 12 % plants in case of Rangpur rime, cawizo and po,meroy
citranges and Rubi'diox trifcriat,e rootstocks. on indexing, tristeza virus
was detected in sw,eet orange var. sathgudi on all the roo,ts,tocks ran_
ging from 26.6 Lo 86.6 % (Ta,bl,e 4). Association of severe strains war
more on Pomeroy and c,arrizo citranges than on other rootstocks.
Detecticn of greening by indicator plants and TLC t,echnique varied
from 53.3 to 100 % minimu,m heing on Kodakithuli rootstock and maxi_
murn on Pomeroy citrange. psorosis virus was detected in ss.3 to b3.3
% on Lhe basis of young leaf sirmptorns. Exocorbis viroid was detectedin 0 tc 20 % plants; maximum ibeing on Rangpu,r lime roobstock, fol_
lowed by caruiza citrange, pomeroy citrange, R.ubidiox triforiate, Troyer
citrange, Kodakithuli and others. vein enation and woody gall virus
was not detected in any stionic cornbinabion.
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Effect of nutrition:

In nutritional trial in swe,et orange var. sathgu'di, maximum inci-

dence of greening disease was r,ecord'ed at Nr ievel on 1986 followed

by No, Na and other treatments (Table 5). Minimuim diseas'e was ohser-

ved at Kz l,evel followed by Ks and Kr l'ev'els but different l'ev'e]s were

statistic,ally at p,ar with each oth'er. In 1988, the incidence of t'Ieening

varied from 8,6.1 to 94.4 % al dlf.f.'erent nitrogen levels and did not differ
from each oth,er statistically. Similarly, different lev'els of potas,sium

had no significant eff,ect of greening (Tahle-6). Diehack index at dif-
ferent l,evels 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 hoth

the yea,rs (T'ables ?,8).

R,esults pir,esented aib,ov,e clearly indicate that the most cornmon

viral and viral like dis'eas'es associated with mandarins and sweet

olanges were gre,ening, trist,eza, psorosis and exocol,tis. capoor (1963)

attributed die,back in citrus to tristeza virus infection alone; Flaser

and singh (1968) to greening disease alone and R,aychaudhuri et aI.

(Lg72) to greening and fungal ccmpl'ex. sharrna and s,axena (1988)

have c,rb.served gre,ening disease predominantly associated with sweet

orange and tristeza virus with acid lime in Soulh India and psorosis,

exocortis, blastomania and rubbery woo'd 'to a limited extent. Since

there w,ere no old citrus plantations harhouring these dis'eases n'earby,

the source of primary inc'culum mighb have Jo'een the infect':d sweet

orange an'd mandarin budlings. Gr,e'ening is tr,ansmitte'd by citrus psylla
(Diaphorina citri) and tristeza by a large numh'er aphi'ds (mainly
ToXoptera citricida), the s,econ'dary spread must have b'een very fast
as the moderate climat,e in this part ofl the country is quite f'avourable
for multiplication and mov,ement of th,e v'e'ctors. General con'ditio ts of
mandarins det'eriorated so fast that the enti'r'e plantation had to be

uprooted in 1985. None of the rootstocks had significant effect on the
incidence of gr,eening disease both in mandarins as well as in sweet

orang,es Sirnilar observations have h,een r,ecorded ,earlier also in dif-
fer,ent varieties of swe,et orang'e bud'ded in different rootstocks (Cheema

et al." 1984; Kapur et al. 1984; Mehrotra et al. 1983). Trist'eza virus has

been detected to a very high percentage in both mandarins and swe,et

oranges, irresp,ective of the rootstocks used. Bcth the varieties of man-
darin as well as of swe'et orange an'd alm'ost all the rootstocks u,sed in
the present trials have been r'eported highly resistant or r'esistant to
two strains of tristeza virus (Naidu and Ramakrishnan, 1983) but mo-
derate to sever'e decline has also be,en reported du'e to 'differ,ent strains
of tristeza virus under different agroclimatic r,egions 'by several wor-
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kers (Mali and Chaudhuri, 19?9; Capoo'r, 19?5; Burns et al. 1gS0). Since
the budwoo'd for raising the budlings on different roobstocks was o,b,
tain'ed from old line trees, th'e higher incidence of trisbeza might krave
been due to infe'cted donor trees. Mor,eover, in the absence of em-
ploym'ent of nuc,ellar scion in both mandarins and sweet oranges, b,ene-
ficial or ill-eff'ects of rootstocks with resp,ect to tristeza virus are dif-
ficult'to assess. Exocortis has be,en considered to 'be a major disease of
Rangpur lim'e, Trifoliate orange, so,m'e citranges and citrons b,ut even
the non-sensitiv'e ro'o,tstocks like Sour orange and RougLr lemon have
also b'een reported to induce stunting on artificial inoculations (Cohen
et al. 1980). Diff,er,ent levels of nitrogen have b'e,en reported to enhance
the severity of tristeza virus in aciC lime (Sharma, 1988) and p ancl
K in sweet orang,e (Dornelles an'd Souza, 1980) but no such effect was
observ'ed for greening in sweet orange var. Sathgudi in the present
studies.
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6zn't
T"URuNqciLf,pnDn ViRAL VE MIKOTpLAZIVIA KAyNAKLI

HASTALIKL,AR UZERiNN EEZT ST,iONiK KOM]BiNAISYONL,ARIN
vE KONUKQU BESLENMEISIiN]iN Urxisri

viral/Mycoplazrnal hastahklar iizerind,e farkh turunqgil slionik
kombinasyonlarr v:€ konukEu rbesl'enm'esinin etkileri araEtrrrlmr$trr.
Anaglardaki d'enemel,erd,e yeqillenm'e hastarrsr yof'unlu,Su mandarinler-
de % 43.33 ile % 91.66, tath portakallarda % b5.66 ite o/o t00 arasinda
deiigm'ektedir. Kinnow ve coorg rnandarinlerind.e kullanrlan ? ana,g
arasrnda, yeqill'enme hastahpr yoBuntuBu ve geriye doBru ciliim index,i,
srrasryla Rough lim'e v'e cl,eopatra mandarin anaqlann,la rninimum-
dur. Ta,th p.ortakal varyetel'eri Mosamhi ve sathgudi igin kultanrlan 9
anagtan hiEbirisi yeqillenme hastahsr iiz,erind,e onemli bir etki grister-
mernigtir. sathgudi'de indexl,ener'ek o taya grkarrlan Tristeza virusu-
nun varhSr Rubidiox trifoliata anacr rizerinde kaydeditmiqtir. yeqillen-
me, tristeza, psorosis ve 'excrLis kay'de'dilmiq en bilinen has'bahklar-
dr. Besin maddesi ile yaprlan den,emel,er'de y,egillenme hastahsr oran-
larr tath portaka,l var. Sathgudi'de % BB.BB i\e % 100 arasmda deSiq_
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mektedir. DreSiqik seviy'elerdeki azatr ve potasyum, yeqillenme hastaltft
ve geriye doiru oltim in'dex'i iiz'erinde dnernli bir etki yap,marmqttr.
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VIRAL/IVfYCOPLASMAL DISEASbS IN CITR.US

Table-5 : Effect of d,ifferent levels of N and K on p,ercentage of
greening diseas,e in sweet orang'e var. Sathgudi in 1986

NoNsN,Nr

Kr

Kz

K,g

83.33

75.0

50.0

4'1.66

33.33

50.0

16.,6,6

50.0

25.0

75.0

8.33

50.0

41.66

33.33

2'5.0

4L6'6

75.0

83.0

50.0

45.83

47.22

6,9.44 41.66 30.55 44.44

NxK
S.Em i
c.D. (5 %)

8.4370

24.26

5.9659

17.155

14.6134

42.02

Table-6 : Effect of different levels of N and K on perc,-.ntage
of greening disease in sweet orange var. Sath,gudi in 1988

NoNeNzNr

Kr

Kz

K:r

100.00 83.33

91.66 91.66

91.66 100.00

83.33 100.00

91.66 75.00

83.33 83.33

91.66 83.33

91.66 100.00

91.66 9r1.6t6

90.27

90.27

90.27

94.44 91.66 86.11 86.11 91.66 91.66

NxK
S.Em -r

c.D. 5 %

4.9963

L4.361

3.6329

10.159

8.6539

24.88
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Taibtre-? : Etfect of different l,ev€Ls of N and K on di'e-,back index in
sweet orange var. Sathgudi in 1986

N4NaNzNr

Kr

Kz

Ka

2.56

2.21

2.93

2.75

2.6,

2.46

2.51

2.7L

2.6E

2.88

2.21

2.7t

2.83

2.53

2.6t6

2.3'5

2.6L

3.23

2.65

2.48

2.78

2.57 2.60 2.732.67

NxK

S.Em +

c.D. 5 %

0.20;49

0.5893

4.1449

0.416?

0.355

t.02

Tahle-8 : Effect of diff'erent
swe'et orange var.

Ievels of N and K on die-,back index in
Satrr*gudi in 19,88

NoNaNrNzNr

Kr

Kz

Ks

3.0,8

3.18

3.08

2.9L

2.93

2.73

3.08

3.43

2.9L

2.9,I

4.0

3.4L

3.07

3.46

3.13

33.3

3.'6,6

3.08

3.1

3.58

3.58

3.11 2.86 3.42 3.36 3.14

S.E[tt *
c.D. 5 %

0.216169

0.8251

2.2029

0.5834

NxK

0.397

I.4292
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Tuber, Graft and Dodder Transmission of Potato Diseases Caused
by Mycoplasmalike Organisms (MLO) in Erzurum Region

Serap AQIKGOZ

Department of Plant Protection, Agricultural tr'ac., IJnivers,ity of Atati.irk,
Erzururn/TURKEY

ABiSTRACT

In Erzurum R,egion % 40.5 of the tub,ers obtained frorn the potato
plants (cv. Famosa, Granula, izala lMarfona) showing the sysptoms
of the diseases caused by MLOs gave hairy sprouts, L4.g % were nob
sprouted and the rest were normal. 30.6 % of the plants rais,ed from
th'ese tuibers exhi,bited syrnptorns and 21.6 % of t}rtem failed to erner-
gence. Thes,e diseases transrnitt'e'd to various test plants (Lycopersion
esculentum Mill., Datura stramonium L., Capsicum annuu,rn L., Siola-
num melongena L., Vinaa,rosea L.) by dodder and graft while mecha-
nic,al inoculations gav,e negative reactions.

INTIRODUCTION

Plant mycoplasrnas, formerly considered as viruses, were first detec-
ted in the ultr,a-thin sections of the phlo'em tissues of the p,lants exhi-
biting witches b oorn (yellow type) symptoms (Doi et. al. 196?). Their
detection has opened a new ar'ea in plant pathology.

In Turkey th,e stolbur disease of potatoes was first obs,erved in
BoIu (Sahtiyancr, 1966), iater on in the sarne year Sahtiyancr and
Varlr (19,66) reported the inaidence of the same disea"se in Erzurum
Region under the narne of stolbur virus disease of pota,toes. ertrr
(1985) described thr'ee kinds of IVIL0' dis'eases of pota'toes in Efzurum
by evaluating their visi,bl,e symptorns in field conditions.

In Erzurum District in 1986-1987 the ratios of the potato tu,bers
infected by MI-Os were 5.2 % (no,t-sprcut) 3.0 % (hairty srhrout) in
storages whil,e und,er field conditions the ratio of infect,ed plants w,er:
24 % (Agrkgoz and Gii,lsoy, 1988). The yield lo,ss d,etermined in four
diff'er,ent potato cultivars was 26-73 % in I9B8 (Agrkgroz, lggS).

rn the identification of the MLo s as the causal agents of the potato
diseases causing high yield r'eductions in Erzurum, the transmission
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ways should ibe determin,ed. In these diseases grafting and dod'der has
been often used for experimental transmission. Sernencik and Pet';rson
(1971) observed the tr,ansrnission of the causal agent of haywire diseases
(MLO) by graf,ting Klein et al. (1975), r,eported that MLO' can b,e

transmitted by dodder from stolbur and parastol' ur infeeted tomato
plants to Vinca rosea L.. Siller et al., (1987) use'd dodd,er in the tran-
snrission of whitches ,broom. Tub,ers wer,e also proved to b'e effecbive
in the transmission of the n[LOs. As a matter of fact Nagaich and Gii"i
(1975) found the transmission ratio by tuhers varies 6-33 % according
to potabo cultivars.

This study was carried out by using four potato cultivars to Ce-

tenmine the dodder, graft and tu'ber transmission ways of potato disea-
ses caused tby MLOs in Erzururn Riegion.

MATTIERIALS and MEITIItrODS

I-,,eaf sarnples at t,tre ten plants of --:,1a, Marfora, Farnosa and Gra-
nula potato cultivars were collected frorn lWerkez, Pasinler and Oltu.
T'hese samples wer,e tested for the pres,ence of viruses by mecanical
sap inoculations to indicator plant viz., Gornphrena globosa L., Nieo-
tiana tabacum L., N. glutinosa L., N. clevelandii Gray, Chenopo'dium
amaranticolor, Costa Reyn, C. quino,e, Willd, Datura stramoniurn L.,
Datura stramonium L., Capsicum annuum L., Solanum melongena L.
from the plants which gave ne'gativ'e reaction to above inoculations
were used in this study. After harvesting, the tub,ers wer€ stored 5-6
months and then they were kept in 20pC for germinaticn. Afterwards
these turb'ers were plant,ed into pots containing disinfect,ed soil and
the plants were examined for symptorn exhibibion.

In determination of the transmission by grafting (Srnith, 1977)
infmted plants obtained from infected tu,berq w,ere used as inoculu.m
sources. These plants were grafted to Lycopersion esculentum MiIl,
Datura stramo'nium L., Capsicum annuum L., Solanum melongena L.
The grafted plants were kept in a ins'ect proof glasshouse for 6-8 days
to provide succ'esful unio,n of stalks and th'e transrnissi,on of the causal
agents. After 20-30 days the s5rmptom developm':nb 'w-,ere ob:erv,:d.

For transmission 'y dodder (6hade, 1981), Cuscuta campestris
was maintained on h'ealty tabocco plants in a glasshouse. piec,es of
healthy cuscutas were allowed to parasitize on di:eased plants for at
least 15-30 days and then trained on to the plants jnC_ica,t,eC above anC
vinca rosea L.. After the establisment of cuscut:.s on the test planb:
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for ahout two weeks, they were removed and then the test plants were
observed for symp,tom producing.

RESULTIS

Tfie results of ger'mination tests (Tatble 1) showed that nearly
half of the tubers gave normal sprouts, w,hile the others were hairy
(40.5'%) and not-sproat (14.9 t/o).
Table 1. Percentages of hairy sprout, not-sp'rout and nornaal sprout

tubers in potato cultivars.

%%,%
Potato cultivars Hairy sprout not-sprout Normal sprou!

Farmosa
Granula
irnla
Marfona

52.6

51.3
2'6.:5

31.5

8.5

6.6

14.9
29.7

38.9
42.L

5E.6
38.8

Mean 40.5 14.9 44.6

The tubers collected from the plants showing the symp,toms of t,he
disease caused b51 MLos produced infected plants, normral plants and
in some others ro €ruergrence wa.s observed (Table 2).

Table 2. Percentage of ,emergence, infect,ed and symptomless plants
raised from the diseased tubers.

%
Potato cultivars trail to emergence

%
Diseased plants

%
Symptomless

plants
Famosa
Granula
iznla
Marfona

32.3

L5.7
t7.6
20.9

23.5

29.4

35.3

34.3

44.2

54.9

47.L

44.8

2L.6 30.6 41.1

The diseased plant exhibit'ed five different types of symptoms as
descrijbed below;

a) Furple pigrnentation and upward rolling of basal parts of
young leaflets.

b) Nunaerous and thin cylindrical sb,ems with simpl,e leaves.
c) Production of aerliar tu,ber.s.
d) Shorting of internodes anC swelling of nodes.
e) Chlorotic shoots, wiltage and early plant deaths.
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Tlhe transmission of MLrO from potato plants to h'ealty test plants
by grafting and dodder was succesfully achi'eved. TYre s;rmptoms obs'er-

ved on the transmitted test plants ar'e d'escribed below:

Lycopersion esculentum MiIl. Profuse proliferation of axillary
shoOts and co,mplete lnodification of leav,es, flowers, non functional.
The plan,ts are usually severely s;tunted the apical leaves heing ob-

viously reduced in siz'e and shape.

Datura stramonium L. The plants ar,e usually severely stunted

inberveinal chlorosis accornpanied by proliferation of axillary shoots,

smalling and narrowing of leaves.

capsicum annuum L. Plants mor,e or l,ess stunted. Apical leaves

reduced, somewhat flavescent, with interveinal curling and chlorosis.

Leaves were transiently rolted. Infected leaves smaller than normal,

and deformed. Leaves are stiff, dry and leathery.

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

vinca rosease L. Plants stunt,ed, axillary shoots incr,eased the api-
cai internodes ,ar,e slightly shortened and disaololation on I'eaves.

D'ISCUSTSION

In Erzurum Region varicus syrnpfoms such as purple top-wilt,
aerial trlber, hair sprou,t and not sprout on tub,ers similar to those

described by Wright et. al. (1981) for the aster yellows of MLO were

obs,erved on potatoes. S5rmptamatological definitions of these potato

diseases in Erzurum implies that they are MLO origin. On the other
hand th.e developm,ent of typical syrnptoms on the p,Iants raised from
the infecbed tubers show that the causal agents can be transmitted
by tubers. As a rnattel of fact Wright et. al1 (1981). Indicated that the

MLOs of these potato diseases can survive in ttlbers and the plants

in the s,econd y,ear develop symptorns. The ratio of the tub'er transmis-

sion varies rbetween 6-33 % depending on the cultivars (Nagaich and

Giri, 19?5). In our studies th'e mean trans'mission was 30'6 %.Ad-
ditionaly 2L.6 %. fail to emergenc,e. Possibly this was du,e to the not-
sprout tub,ers.

Potato diseases caused by MLOs were transmitted to Lycopersion

esculentum MilL, Datura strarnlon urn L, Capsicum annuuno L,., Sola-

num melongena L. by grafting as stat'ed iby Panjan et. al. (19?0), Na-
gaich et. al. (1973) Nagaich (1978). Harding and Teakle (1985) were

also shoved that purple top wilt disease agent of potatoes can be

transmitted from tomatoes by grrafting. The other way of MLO trans-
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smission. throughdodder (Ploaie and Maramoroch, 1969; Nagaich et. al.
(1973), Nagaich (1978) was also achi'ev'ed in our studies since the
agent was succesfully transmitted from infected potatoes to various
test planls indicaled above inclu.ding Vinca rosea L. rby dodder.

6znt
ERZURUM BOLGESiND'E MiKOPLAZMA BEIVZEIRIi ORGANTZMA

(MLO)'LARIN NEDEN O,LDUGU PATATES IIA]SITALilKLA,RININ
YUMRU, ASr \rEi KUSKUT ir,n regrnnnesr

Erzurum'brilgesinde Mlorlann ned'en olduSu hastahklarm sirnptom-
larrnr gdsteren patates rbitkil,erinden (Farnosa, Granula, iza\a, Marfo_
na) elde edilen yumrularrn % 4A.5'i iptriksi stiLrgtin, /o l4.g,u kor ve
geriy'e kalanlarr normal siirgiin verdi. Bu yumrulardan elde edilen
bitlkil,erin ,% 3,0:6'st simptom sergil,edi ve b,unlann % 2l.6,sr grlag yap_
madr. Bu hastahtklar geqitli test jbitkilerin,e (Lycopersion esculentum
Mill., Datura stramonium L., Capsicum annuum L., Solanum rnelongena
L., vinca rosea L.) asr v,e ktiskiit ile taqrndrlar fakat m,ekanik inokulas-
yona negatif reaksiyon verdiler.
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3. "l"grxcbz

.t* i.';;;;";;" escurentum MiII. a)
b)

Healbhy leaves
Infected leaves

tr'ig 2. Capsicum annuum L. a) Infected plant, b) H,ealthy pian..
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Fig 3. Solanum melongena L. a) Inf'ected plant, b) Healthy plant.

Fig 4. Vinca roesa L. a) Infected plant, b) Ilealthy p,lant.
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lnvestigation on the P'hysiological
Variation of Macrophornina phaseolina (Tassi.)

Goid. in Aegean Region

Giilseren ARCA* and Mehmet YILDIZ**

Ats'STRAOT

In this study s,everal aspects charcoal rot caused by M' phaseolina

were studled. The fungus was isolated in, 362 out of 50'4 diseased spec'

men collected in the regio,n (71.52 %). 333 isolates studied exhibiter
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 numher of sclerotia.

INTRODUCI'ION

Torbacco, being one of the mnst important export crop, is com

monly grown in all regions of T\rrkey. Aege,an Region is ranked first
among the other regions in terms of both area sown and production
in 1983/84 growing area season.

M. phaseolina whi,ch is the causal pathogen of the charcoal rot
disease of tobacco, could find a prop,er 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 ROTSENBROCK (1985) reported that the ,fungus had a host range
of aibout 400 plant species. DIIINGRA and StrNCLAIR (19?E), men.
tioned that annual yield d'epression in several crqps was 10-15 %
aithough losses in quite difficult to mesure.

Charcoal rot studies conducted in Turkey have been unsufficient.
BREMER (1944), r'eported that the causal crganism was common in
various plant species of Aegean region; that it caused an epidemy on
tobacco depressing the yi,eld hy'6 % ,b,e'tween that period of 1935-38.

BO'RA (1970) reported that M. phaseolina was obtained along with
the other damping-off pathog,ens in seedling rbeds in TUr'key. Also,
YILD,IZ (197?), studied on the sugar melon wilt disease and tre men-
tioned that M. phaseolina has occurred with the other wilt causal
agents.

* Aegean Agricultural Research Institute, Menemen/lzmir, T'IIRKEY
** Department o,f Plant Protection, Faculty of Agriculture University of Ege,

Izmir, T"IIRKEY
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PHYSIOI"OGICAL VARIAfiO,N O,F- M. phaseolina

The variation of M. phaseolina (Tassi.) Goid. was densely studied
depending on different criteria such as sclerotial diameter (HAIG,
7977), isolates ,morphology and ttreir growth type and rate in culture
(REIC'HERTT and HEil,LilNGER, 1947) and pathogenicity.

IBRAIIIM et al (1979), clajmed that pathogenicity seemed to be
the most reliahle criterion,for idendification. EL.DAEI"A,B et al. (1g88),
grouped 16 isolates as virulent, moderately virulent and weakty vi-
rul,ent.

ARCA and YILD,IZ (1988), studie'd on the incidenc,e of charcoal
rot, pathogenicity of 52 M. phaseolina isolatrgs. and aiso the reactions
of. 24 tobacco cultivars/lines against the pa;fhogen. flhey found out
that the mean incidence over the two years (1985/86) in lzrnir area
was 53,75 %. Ti.}:rere were some differences among the br2 isolates stu-
died in terrns of their viru1ence, and they could ,be grouped in their
virulences. 24 tobacco cultivars/lines were found to he susceptible to
this pathogen.

,MA|TERIALS and MEffi:IODS

34 tovrns and 123 villages of five provinces (Aydrn, Bahkesir, rzwrir,
Manisa, and MUSIa) in Aegean region were setrected as research sites.

The isolates of M. phaseolina used in this research were obtained
from the diseased plantrsamples collected frrvm these pl'd,cos mentioned
arbove. It was made use of 333 isolates in laiboratory studies.

In the lab,orartory studies PDA was used for exarnining the M.
phaseolina isolation, colony colour, typ,e of mycelial growth, coloniel
diameter and the nunaber of scl'erotia (PENCIC, 197?). In the arnount
of. 40 mg/lt streptonaycine sulphate was added to 'the me'diumr to inhi-
bite any bacterial activities. Nurnberof sarnpl,es were determined as
one sa,mple per 15000 ,bale in towns of five citi,es. ,After having collecterl
the sarnples, they were markerd and pJaced in envolop,es and storerl,
after words. l

Isolation of the pathogen was realized by cutting of the basal
part of the plant disenfecting in the NaOlCl 0,5 % for 2 minutes,
washing und,er sterile wa,ter; cutting in to three pieces each of 1 cm
and placing on the PDA. Colonies frorn which tips were received to
use in hyphal studi'es were p,rocured fromrhyphal end of isola;tes grown
at 30!C for two days (DHINGRA and S,INCLAIR, 19?3).

For identification some of the characteristics of M. phaseolina iso-
lates, pieces of 5 mrn in diame,ter 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,
mycelial growth typ'e and coloniai rneasurements wer,e tak'en 'two days
after sowing, and sclerotia countings four days after'sowing iboth at
25'C (DHINGRTA and SINCLAIR, 19?3). Sclerotia countings were car-
ried out five different locations whicLr had similar distance from the
center of each petri dishes under ,, * 19t10;2! (0,+S mm2) magnification.

RMSULT'IS ANd D'ISICUSSION

O,f the 504 specimen collected from Aegean region, 3,62 (11,82 %)
were found to be infected. with M. phaseolina. KARICILilOGI"U et al.
(1985), reported that i,t was quite comnnon in the region with the per-
centage of 34,9 '% artd 66,L'% in 198'3 and 19E4, respeetively.

.ds it is kn'own, M. phaseolina can infects various crop sp,ecies
especially under dry climatical conditions and water stress. DFtrN[iRA
and SINCI"AIR' (1978), dectrar,ed that disease rate is increased hy rising
temperatures and op,timum temp,eratur,e was 25,-35"C. JAINI and KUL-
KARI\TI (1966), notified that the pathogen could suryive in the soil
over the hot summer p,eriod in India. The mean max. soil temp,erature
in 10 cm depth was measure in July-"A,ugust of 19E5 as 33,6'C and in
August of 198i6 33,4'C in Aegean region. These figures indicate that
the causal organism could survive easiiy in Aegean conditions.

rSeveral research,ers studied the variation of M. phaseolina and
they mostly grouped the isolates as physiological strain, forrn, type or
su'bspecies (ANONIYI\/IOU$ 1955; SULAIMAN and PATIL, 19?7; RE-
ICHERT and HELLINGER, L947). [:[owev'er, there has,been no grouping
model commonly accepted as it is in several other pathogens. Variation
studies o'f M. phaseolina were done depending on sclero,tial size (HAIG,
L971), cultural characteristics such as rnycellium growth, colour, colo-
nial type and pathcgenicity (REICIIERT and HEII-ILINGER, L947;
DHINGR"A, and SINCLA,IR, 19?3; GOSH and SEN, 19?6; SIIL,AIMAN
and PAIIIL, t'977; ItsRAIIIIU et, aI, 1979).

Criteria applied in this study such as colour, radius, mycellium
growbh and 'type in two days colonies, and number of sclerotia in four_
days colonies were also used hy STUL,AIIMA\I and FATJL (19??); GIIpTA
and I(OLIrEI (1984) and DEIINGRA and SINC,LAXRj (19?B) (sclerotial
size instead of numher).

Isolates studied were differ in their colonial colour, typ,e of mycel-
lium gr,owth, colonial radius and number of sclerotia (GrapLr 1). Iso,
lates were found to be in several colour tons. Itrey are mainly 'beige,
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Sreen, and grcnish-beige. However, colonies wibh colourless, yellcw,
pink and even "lack were also appeared. While sorne isolat'es altered
their colours oth,er di'd not. DIIINGRA and SINCLAIR (19?3), reporled
that the eolour of nine isolates wer,e mostly brown, but :by aging the
colour turned to dark grey. SULAIMAN and PATIL (197?), declared
that the colours of two isolates were oil-green and dark grey. EL-
HEI,ALY et al. (19?3), reported that they obtained a colourl'ess patho-
genic mutant.

Ttre rnycelial growth type of M. phaseolina was found as v'elvety,

hairy, hairish-velvety, airy, and cottony. Similar dbservation were

declared by several authors (DIIINGRA and SINCL*q.IR, 1973 and
REICHERT and HELLINGER, t947). However cultural characteristics
studied were different than bhose of reported elsewhere. T?tis was attri-
bu,ted to the differ,ences in area sa,m,pled, and the nurnb'er of sp'ecimen.
It should be also pointed out that differentiation is suilojective. 333

isolafies growing after two days at 215'C they could be grouped accor-
ding to their radiuis as 0-15 nam (slow growth), 16-30' mm (medium
growth) and 31-45 mm (fast growbh). DEIIN{GRA and SINCLA'IR
(1973) also used the sanoe grouping while they were studying with
nine isolates. Isolates were also grouped d,epen'ding on the numb'er of
sclerotia produced as 0-20 (none or a few) ,27-40 (medium) and 41-55

(pl,entiful).Tlhis results also fit to the SULAITTiA-N and PATXL (19?7)'s
findings.

6 zntn
EG,E BOLGETSINDE Macrophomina phaseolina (Tassi.) Goid.'NIN

Fiz]roLofliK vARlyArsYoNU Uz,pniiup'n' A'RA$TTRMALAR

Tiiti.inde M. phaseolina'ntn neden olduSu Ozi.ikuru hastahir tize-
rinde galqrlmqtrr. Bu fungus, Elg,e Bdlgesinden topianan 504 hastahklr
bitkinin 3,62'sinden (% 11,82) izole edilmigtir. E1e ahnan 333 izolat
kiilttirel karakteristikleri ([<oloni rengi, mis'elyal geliqmesi), koloni ya-
rrgap (mm) ve Sklerot sayrlarr aEtsmdan one'mli farkliltlclar g<istermig
ve gruplandrrrlmrqlardrr.
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Effectiveness Of Sio'me Fungicides Algainst Covered Kernel Smut
Disease (Sphacelotheca sorghi <Lintk> Clin.> On Sorg'hum
(sorghurn vulgare Pers. var. techicun'l <Koern'> Jav.) in

Cukurova Region

Atilla ATAQ

Regional Plant Protecticn Institute, Adana, Turkey

AIBTSTR.{CT

Vitavax ?5 W, Bayban ?.5 D6 and Planbineb 80 Wtr fungicides
were tested to sorgn-um covered kernei smut dis'ease (S. sorghi) on

sorghurn plants. It was determined that tlvo systemic fungicides con-

trolled the dis,ease effectively.

INTRCDUCTION

Sorghurn covered X<ernel smut disease is a cofiirrloo smut disease

observed on sorghum plants. Viennot-Bourgin (1949) indicaLed that
crop losses due to the disease were estimated as l0 % i.n Bombay region
of India, and 40-50 % in sorne disbricb of the r,egion. The soil humidity
of 40 % is necessary for infecbion. The temperature necessities are 1'6'C

minimum, 40"C maximurn and 20'-2r3"C ap,tirnum for germinating of
smut sp,ores. Infection occur when the first leaves emerge in the field.
Sorghum ger,rrr-ination is completed in 1-2 days at 37'C, in 2-3 days at
30,lC, 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 inf'ections ta'ke place easil/, &nd maxirnum
inf,ections occur. Tarr (1962) indicated that the losses due to the
sorghum cover,ed srnqt di'sease were estimated as about 30 % on

sorghum in Venezueila and as 30-40 % om sweet sorghums in Italy.
Bremer (19'48) reported that ther,e was sorghum"covered smut disease

in Turkey, firstly. The author also reported that the disease had caused
great losses, and the contr,ol of the disease could he possible with seed

treatment.

Hansing (19?0), in fiel'C experiments, found that Vitavax at the
dose of 2.67 ounce pvor ?. ,bushel seed (75 g per 100 [<g) was effective
against to the disease. Popcv and Stlaev (1980), in s,eed treatmefit
studies, found that Vitavax and Benlate fungicid'es could he effectivg
against to the disease.
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EE.FEIqnIVENES O'F. SOME F.UNGICIDEiS AGATNST CCIV1ERED KERNEL
SMIJ1I DISEASE

Sorghum covered kernei smut disease had been ob,served in Sout-
Eastern Anatolia, during the years of 1973-1980. Tthe disease were also
observed in Soulhern region, Karataq district cf Adana in 19Bb at hi,gh
infestation levels.

Because of it has not found any scientific notice on control of
sorghum csvered kernel disease until today in T\rrkey, ttris study was
carried out to deterrnine the effectiveness of s,srne chemical to csntroi
the disease.

MAIERIALS and MEf,IIODS

Sorghum seeds were taken frorn an inf'ested field, and smut spores
were obtained frorn srrnrtted sprkes taken frorn the same diseased field
in 1985. The fungicides taken place in the experimen^t were given in
Tab]e 1.

Table 1. Furgicides tested against to the cov'ered kernel smut disease
in Adana

Fungicides
Active ingredients
and rate D'osages (g.a.i./100 kg seeds)

Vitavax 75 W

Baytan 7.5 DS

Plantineh 80 WP

Carlb,oxin, 75 %

Triadimenol, T.S %

Mane'b, B0'%

L72.6

15.0

160.0

Ttre experiments we.re cond.ucted acccrding to randomized ibiock
design with four characters and threc r,ep'licate;s. Each plct was 6 mz
(2 x 3 m). 45 g see'd contamineC with 0.5'% spores were useC for each
ptot. ,sorghum seeds were contamined with sporu^s of the fungus by
rinsing in a glass jar of one iitre. contamined seeds and the fungicides
were put in an erlenrnayer of 2,50,mI'and rinsed for five minutes. After
the treatmenl, the aeeds wu6r€ sow[ b,y hand in rows in may b, 198,6.
The fungicides were evaluated by counting healty and d.iseased spikes
in the plots at spitke rnaturing period. Efficacy of the fungicides were
calculated by Abbott formula.

RESIILTS and RISC,IJISSION

The r'esults ob, ained fron:, the experiment have been given in Ta.b_
le 2.
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Table 2. Efficacy of the fungicides tested
smut disease

to sorghum covered kernel

Replicates
Ratio of diseased

Treatments spikes (%\
Efficacy of fungicides

(%)

Mean Mean

Carboxin
Triadimrenol

Man,eb

Untr,eated

0.0 0.0

0.0 0.0

8.9 00
20.0 26.4

100.0 100.0

100.0 100.0

55.0 100.0

100.0 100.0

100.0 100.0

100.0 85.1

0.0

0.0

0.0

18.3

0.0

0.0

2.9

27.5

As shown in Thb'le 2, rnean ratio of diseased spikes wer,e found for
untr'eated character as 21.5 /o, whlle the efficacy valu,es for Carboxin,
Triadimcnol anC Maneb were found a,s 100.0 %, t00.0 % and, BE.t %,
respectively. The result orbtained with carboxin in this study have
agreed with the results rep.crted hy Hansing (1970), and Popov and
Srlaev (1980). ,Cons,equently it was concluded that the two systemic
fungicides, Carboxin and T?iadimenol could be recomrnended to control
of sorghuna covered kernel smut disease caus,ed rby S. sorghi.

On the other hand, it was earli'er noticed by Tyl,er (1938) that
dry spore inoculation method used in the study was suitable to obtain
certain severity of the dis,ease. EI-HelaIy (1939) also found that the
best artificial infections could ',be obtained with the fungus spores at
the rate of 0.1 % - t.0, % of seed weight.

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

6znt
qUKUROVA tsOLGES,iNDE SUPURGE DARTSI (Sorghum vutgare

Per's. var. techicum <Koern,r Jav.)'NDA SORGUM KAPALI R,ASTIGI
(Sphacelotheca storghi <Link> Clin.)'NA KA,RI$I B,AZI

FUNG'I,SIIDLERiN E1T'K1TNLiKLERi

Sorgumda tohumla taqman sorghum kapah rast,r$r hastah$rna
kargr pratik miicadele ydntemlerinin sap,tanrnasr amacryla yiirtitiilen
bu gal4mada Vitavax 75 W, Baytan 7.b DrS ve Plantineb 8O Wp ilag_
lan kullanildr.
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ET'F'EC, TVENEIS O'F' SOME F-\JNGICIDES AGATNST CO\IERED KERNEL
SMUT DISEAStr

Tohum ilaglamasr geklind,e yaprlan denemelerde Vitavax 75 W ve
Baytan 7.5 D,S ilaglan srrasryla L12.5 g ve 1,5 g a.i./100 kg tohum doz-
larrnda % 10'0, Plantineb 80 WP ise 160 g.a.i/100 kg tohum dozunda
% 85.L orarunda etkili bulunmuqlardtr.
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ABlSTRACT

Thirteen fungus specie,s narnel/ Alternaria alternat4 (Fr.) Keissler,
Alternaria solani Sorauer, Colletotrichum atramentarium (I!. et Br.)
Tauh., Curvularia fallax Boedijn, Fusarium aauminatum Eilis anC
Everhart, Fusariurn avenaceum (Corda ex Fr.) S,acc., Fusarium equiseti
(Corda) Sacc., Fusarium solani (Mart.) Sacc., Rhizoctonia solani Ktihn.,
Uloclodium atrum Pr'euss, Ulocladium consortiale (Ttriirn.; S,imrncns,
Verticillium alho-atrum Reink'e and Berth. and Verticillium dahliae
Kl,erb. were id,entified from the isclates otbtained from the roots, stems
and leaves of the infected plants collected in the hlghes't potato pro-
ducing Districts of Erzurum. The pathogenicity tests prov'ed tu-at these
speeies are primer cau,sal agents of bhe diseases of potato p,lants.

INTRODUCTION

Potatoes ,are und'er the threat of various fungi and so far in the
world Aecidium cantensis Arthur, Alternaria alternata (Fr.) Keissler,
Alternaria solani Sorauer, Angiosorus solani (Barrus) Thirum. and
O'Bri,en, B{otrytis cinerea Pers., Choanephora cucurbitarum (B,erk. et
Rav.) Thaxter, Colletotrichum atramontarium (,B. et tsr.) Taub., Cur-
vularia sp., Erysiphe cichorac€arunr DC ex Merat, Fusariunn acurnina-
tum Ellis and Everhart, Fusarium avenaeeum (Corda ex Fr.) Sacc.,
Fusarium equiseti (Corda) Sacc., Fusarium eumartii Carp., Fusariu,rn
oxysporum rSchl., Fusarium solani (Mart.) Sacc., Helicobasidium pur-
pureum (Tlul.) Pat., Macrophomina phase,oli (Mu,b,l.) Ashby, Myc'ovel-
losiella ooncors (Casp.) Deighton, Phorna andina T\rrk,ensteen, phy-
tophthota crypittrogea Fethybr., Phytophthora drechsleri Tuc[<er, Phy-
tophthora erythroseptica Pethybr., Phytophthor.a infestans (lvtront.) de
Bary, Pffiophthora, megasperma D ec., Phytophthora parasitica Das-
tur, Polyscytalum pustulans (Owen and Wakef.) Ellis, puccinia pit_
tierriana H'enn., Rhiroatonia solani Ktihn., Rosellinia sp., sclerotinia
intermedia Rarns'ey, sclerotinia m,inor Jagger, scleflotinia sclerotiorum
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(Lib.) de Bary, Sclerotium rolfsii Sacc., Septoria lycopersici Speg.,

Spongospora suhterranea (Wallr.) Lagerh., Stemphyli'lun botryosurn
Wallr., Synchytrium endobioticum (Schil,b.) Perc., Ulocladium atrum
Preuss, Ulocladium consortiale (Thiim.) Simrnons, Verticillium albo-

atrum Reinke and Berth. and verticillium dahliae Kleh. (Anon., 1981;

Rai and Singh, 19E1; Bhargava, et al., 1983; 'fite''berge, et a1., 1985)

has been reported as being the eausal ag'ents of the diseases on roots'

stems and leaves of potato Plants.

In the surveys carried out in the p'obato fi'elds of Ege, Marmara,
Black Sea, Middl,e Anatolia and East Anatolia Regions in 1981-1982

Turkensteen and E?aslan (1985) det,ermined various fungr species

A. alternata, A. solani, B. ciner.ea, C. atramentarium, F. oxysporurn,
F. solani, M. phaseoli, P. infestans, R,. solani, Rosellinia sp., S. Minor,
S. subte,rranea, S. botrylosum, V. alh,o-atrum, V. dahliae, Clatlosporiurn
cladosporioides I"ries, Drechslera sp., Epicoccum purpuresoens Ehrenb.
ex Schelcht., Fusarium culmorum (Smith) SDcc. and Verticillium tri-
corpus, Isaac on roots, stems and leaves of potatoes additionaliy to the
agents indicated above.

The purpose of this study is initially to d.eterrnine and identify
the fungal agents of the potato diseases going to be isolated frorn the
roots, sterns and leaves and then to,examine their pa:thogenicity inclu-
ding the sympto'm expression of the plants.

MATIERIAL,S and MEIHODS

Roots, stems and leaves of potato plants exhibiting various disease

sy'mptoms were taken during bhe surveys in the Districts of Erzurum
(Central, Pasinler, O,ltu and Narman) having the highest acreage of
potato cultivation. These samples were brought to laborato y in polythe-
ne bags and they were divided into lots accordl.ng to the similarities
between the sirrnptoms and then many isolat,es wer'e made from the
material of each lot. Pure cultures of the isolates wer'e grouped by
taking their mtacrosco,bic and microscobic f'eatures into consideration.
TYren they were exarniined and the fungus sp'ecies w'er,e identified on
the basis of colony and morphological characters (Mordue, 196?; Sim-
mons, 196?; Hawkswortlr and Talboys, 1970 a, b; Boo'th, 1971; Ellis,
!9?1; Mordue, 19t74).

Pure cultures of the fungi sp'ecies were manitainsd at' 23-27'C on
potato dextros agar :by suhculturing to fresh m'ediu'm in every fif'teen
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. Ttre m'ethods descri'bed" by Aiay (1965),

$cheffer (196?), Doiken (19??), Carling and Leiner (19E6) were used

in the inoculation of Verticillium spp., FusArimrn spp., Colletotrichum
atramentarium and Rhizoctonia solani respectively. For Alternaria
spp., Curvularia sp. and Ulo'cladium spp. the method of S,eung-Hun,

et al. (19E2) was aPPlied.

RESII!TS
I

All toge her, thirteen species of fungi were identified from the iso-

lates obtained frorn the root's, sterns and leaves of polatoes collected in
Central, Pasinler, Oltu and Narman Districts of Ersurum in 198?. The

fungus species and their distribution among the Districts are given in
Table 1.

Table 1. Tstre fungal agents of potato plants and their distribution
in the highest p,otato producing Disbricts of Tlrzurum.

Fungi species Districts

Central Pasinler Oltu Narman

Alternaria alternatra
Alternaria solani
Colletotrichum atramcntarium
Curvularia fallax
Fusarium acuminatum
Fusarium avenaceurn
Flrsarium equiseti
Fusariurn solani
Rftrizoctlonia solani
Ulocladium atrum
Ulocladium consortiale
Verticillium albo-atrum
Verticillium dahliae

+ Present - NonPlesent

In view of the microscobic studies the fundamenbal distinguishing
characters among ttre isolated species can be shortly defined as fol-
lows. A. alternata: Conidia ob,pyriforrn, wal-eilipsoid, in chains (Fig.
1), A.solani: Conidia ellipsoidal, tapering to a beak, usually solitary
(tr'ig. 2), C. atramentarium: Conidia cylindrical, aseptate and setose

l
:

+
+
+
+
+
+

1
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scl,erotia comrnon (tr'ig. 3), C. fallax: Conidia often curvied, sometimes
triradiate stauroconidia were formed (Fig. 4), F. acuminatum,: Macro-
conidia broadly f.alcate, microconidia sparse, chlamydospores globose-
oval, intercalary in chains or knots ('Fig. 5), F. avenaceumr: Macro_
conidia narrowly fusoid, curved, microconidia and chlarnydosp'ores ab-
sent (Fig. 1), F. equiseti: M,acroconidia falcate, apicai c,ell attenuated
and'bented inwards, microconidia ab,sent, chlarnydostr),ores giohose, in-
tercalary in chains (Fig. 7), F. solani: Macroconid.ia i.nequalaterally
fusoid, microconidia abundant, chlamydostr)o,r,es usuatly forna termi-
nally on short lat'eral ibranch,es in singly or in pairs (Fig. B), R,. siolani:
Right angle ib,ranching of hypae with irr,egular-glorbose scl'erotia (Fig.
9), U. atrurn: Conidia mostly su,bsph'erical, verrucos,e, pr,edorninanily
two oblique septa intersecting at right angles, solitary (Fig. 10), U.
consortiale: Conidia o,bovoid-ellipsoidal, smooth or verrucos,e, accosi,
onally in short chains (Fig. 11), V. albo-atrum, V. dahliae: Conidia
ellipsoidal, usually aseptate, produce singly on verticillately branched
conidiophores in b'oLh speci'es, but distinguished from each other by
having dark resting mycelia in V. albo-atrum and microsclerotia in
V. dahliae (Fig. 12, 13).

rn the pathogenicity t'ests the potato cultivars Isola and Diamant
which were inoculated by the isolated fungus species gave similar
symptornrs as of those r'ecorCed from the naturalty inf,ected plants
which th'e sample:s had been taken. As a result of foliage inoculations
A. alternata produced hrown lesiOns advancing from the l,eaf margins
into healthy tissu'es, A. solani infections appeaxed as circular-ovoid
dark hrown lesions having conc,entric rings, on the oth,er hand light
brown distinctly zonate lesions on th,e tip and margins of leaves were
the symptoms caused by C. fallax. The leaves inoculated. hy U. atrum
showed b'rown iesions on leaf margins while u. consortiale produced
small ovoid brown lesions. The plants infected hy F. acuminatum, F.
avenaceum, F. equiseti, F. solani ,V. albto-atrurn, V. dahliae shareC the
general symptoms as wiltage and finally the collapse of the whole
plant. Additional symptoms o'b'tained as a resul,t of F. acuminatum
and F. equiseti were brown sunken l,esions on ste,m barses, roots and
roting of roots resrpectively. The other two disease agents darnaging
the stem bases and roots of potato plan'ts were R. solani which caused
red-brown sunken ,n'ecrosis and C. atramentarium p,r,oduc,ed black nu_
merous scl,erotia and affected cortex tissue easily detached frrom the
central cylinder.

DISOU,SSION

In the highest potato producing Districts of Erzururn thirteen
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fungus species pathog;gnig on leav,es, stems and roots of potatoes were

deterrnined frorn which A. alternata, A. solani, C. atramentarium, F.

solani, R. solani, V. albo-atrum and V. dahliae wer,e pr'eviously recorded
in Turkey by various researcher,s (Zengin, et al., 19?1; D'oken, I97'l;
Turkenst'een and Eraslan, 198j5). F. equiseti and U. atrum which were

only encountered on tub,ers in storages of Erzurum (Giindiz, 1'977)

were also found to he the causal agents of wilting including decay of
roots as indicated rby Bhargava, eb al. (1983) and necrosis of l,eaves

respectively. Although ther,e is no information a',b'out the pathogenicity
of U. consortiale, F. avenaceum and F. acuminatum on potatoes in Tur-
key, it was also det,ermin'ed that the first one is the leaf spot and the
last two are the wilt disease agents of potatoes. The latter also pro-
duces ovoid sunken lesion's on lower stern which was also observed by
Rai and Singh (1981). On the otLr'er han'd the pathog'enicity test re-
veatred that C. fallax whi.ch was isolated from the potato I'eav,es exhi-
biting brown lesions gradually 'deveioping frorn the margins and tips
of leaves is a prirner causal ag,ent of the diseaae' Ttl'ere was no arppa-

r,ent information about the pathogenicity of C. fallax on potatoes only
the r'eport of The,berg,e, et al. (19E5) which indicated thal a Curvularia
species caus€s disease on leaves.

6zn' T

ERZURJUM YORESiNDE trATAiTES KOK, OOVON VN;

YA,PRAKLARINDAN IZOLE EDiLEN FUNGAL ETI\IIEII{LERIiN
BEL,iRLENMESfr VE TANILANMASI UZ,ERiND.E qALI$MALA,R

Erzurum'un en f.azla patates i.iretimi yaprlan yorelerinde enfek-
teli patates bitkilerinden ahnan kok, govde ve yapraiklarda 13 fungus
ttirti belirlenm,iqtir. Bu tiirl,er Alternaria alternata (Fr.) Keissler, Alter-
naria solani Sorauer, Colletotrichum atr4mentariiurtr (jB. et Br.) Taub.,
Curvularia fallax Boe'dijn, FErsarium acurninatum Ellis and Everhart,
Fusariunt avenaceum (Corda ex Fr.) S,acc., Fusarium etquiseti (Corda)
Sacc., Fusarium solani (Mart.) Sacc., Rkrizoatonia soXani Kiihn., Ulocla-
diurn atrum Preuss, Ulocladiurn consortiale (fhtim.) Simmons, Verti-
cillium albo-atrum Reinke and Berth. ve Vertieillium dahliae KIeb.
olup, yaprlan patojenite galiqmaian sonucun,Ca bunlarrn patateslerde
primer hastahk etmrenleri olduSu ortaya l<onmugtur.
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Fig.l. Conidia (c) and conidiophore (cp) of Altcrnaria alternata.
Fig.2. Conidia (c) and conidiophores (cp) Alternaria solani.
Fig.3. Conidia (c) and scierotium (s) of Colletotrichum atramentarium.
Fig.4. Conidia (c) and conidiophore (cp) of Curvularia fallax.
Fig.5. Macroconidia (ma) and chlamydospores (cs) of Fusarium acu-

minatum.
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Fig.6. Macroconidia (mc) of Fusariurn avenaceum.

Fig.7. Macroconidia (mc) and chlarnydospores (cs) of Fusarium
erquiseti.

Fig.B. Macroconi'dia (mc) and chlamydospores (cs) of Fusarium solani.
Fig.9. Hypha (h) and sclerotium (s) of Rhizoctonia solani.
Fig.10. Conidia (c) and conidiophores (cp) of Ulocladiurn atrurn.
Fig.l1. Conidia (c) and conidiophores (cp) of Ulocladium consortiale.
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Fig.L2. Conidia (c), conidiophore (cp)
Verytircillium albo-atrum.

Fig.13. Conidia (c), conidiophone (cp)
Verticillium dahliae.

and restinrg myceiia (rm)

and microsclerotia (ms)

of

of
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Populationsschwankungen der Winterun'krautarten im
Zitrusgarten Okosystem

A.tabay nuznur,i* F. Nezihi UYGUR**

ZUISAIVLMENFASSUNG

Hatice AYDIN*

In den Zitru,sgarten d'es Versuchsgutes der landwirtschaftlichen
Faktiltaet der Universitaet Qukurova wur'den im Winter von End:
Oktober-l 9,87, bis Anf,ang Juni-1988r waehrend d'er durcrhgefiihrten Un-
tersuchungen insgesamt 61 Un'Lkrautarten aus 22 Fami'li'en festgestellt.
Von Novemher b,is Mai ergab,en die V:egetationsaufnahrnen, dass 12

Unkrautarten imm'er vorkomrrnen, 16 Arten ,b,egann'en ajb D,3z'ember,

5 Arten ab Januar, 5 Arten ah F"ehruar, ? Arten alb Maerz, 6 Arten aib

April und 2 Arten arb IVIai auszulaufen. Die hochste Unl<rautdichte
wurde im April (94.0 Pflanzen/mz) heobachtet. Aufgrund der Boden-

'bearibeltungen i,m Januar und Mai verr,engerte sich die Unkrautdichte
von 90.3 Pflanzen/mz auf 61.5 Pflanzen/mz \bzr6t. 94.0'PfIanzen/mz auf
54.6 Pflanr'en/tnz.

Die Unkrau',tartenzahl z,eigte im Zilrus eine zunehmende Tendenz
von Nov.,^rnb,er bis April, (19-49 Arten). D,anach nahm sie wi'eder wegen
der Bodenrbearbeitung im Mai atb.

E.INLEITUNG

Urn den Zeitpunkt der Unkrautbekaempfung optirn:al zu hestirnrnen
ist es notwendig die Unkratdichte im Jahresverlauf zu hremmen. Dazu
wurden in dieser Ar ei't die Pop,ulationsschwankungen der einzelne
Unkrautarten gernessen.

Der Unkraut-D,eckungsgrad lag Zitrus irn Somrner bei 56 %,
mit insg'esamten 26 Arben (UYGUR, 1985). Urn die Somrnenarben mit
den Winterarten zu vergleiehen, wurd'e diese Artbeit unter norm,alen
Bewirtschaftungsrna'ssnahrnen irn Zi.tru,sanhau durchgef tihrt.

MAT,ERIAL und ME,TIIODEN

Die Versuche wurden in den Zitrusgarten des Versuchsgutes der
landwirtschaftlichen Fakiiltaet der Universitaet Qukurova im, Winter

t Ab'deilung Biologie der na.t--rn'rissenscrhafflicLre,n-philologischen Fakii,ltaet der
Universitaet Qukurova, 01330-Adana

** Institr.lt ftir Plfla,nzenschutz der laudwirtsiha.ftlichen Fakiiltaet der Uqiversitaet
Qukurova, 0'1330-Adana
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von ftrde Oktorber-l98? bis Anfang Juni-1988 unter normalen Be-
wirtschaftungssmassnahmen durchgeftihrt. Die Zitruslbau^umen war,en
ca. 2 Jalte alt und die Versuchsflaeche 20 da gross.

Gr<isse der Aufnahrnefla,eche wurde nach B,RA,UNBLANQIIET
(1964) und KNAFP (19?1) in rne al,le 15 Tagen festgesteltt. Atle lb
Tage wurden die Un[<rautarten und-indivirduelzahl in 7 t 1 mz grosrsen
Pa,rzellen auf der Versuchsflaeche gezaehlt.

Die unibekannten Arten wurden hertbariu-rt und di'ese ,IVXus'ber von
der Abteilung Biologie d'etr naturwissenschaftlichen-philologisctren Fa-
kiittaet der Universitaet Qukr.rrova identifiziert.

Ehtsprechend der norrnalen Bewirt,schaftungsmassnahmen wurde
die versuchsfla'eche im Januar und im 1\4ai mit d,em Grubber hearbeitet.
Die klimatische D,aten 'des Versuc,trsgubes wurden gem€ssen.

ERGEtsNIS{SE

1. Witterwr,g des Ortes waehrend der Versuchsaeit

Die Daten wurden in der Tarb. 1 dargestellt.

Tab. 1. Klim,atiche Daten von A,Cana

Lufttemp,eratur ('C)
Max. Min. X

Ni'edr:rschlag

(rnrn)
Luf tfeuchtigkeit

(%)

NOi\rE[4ts]ER 2,2.9* 10.6
27.4** 6.0

DEjZEMtsER 16.8 6.7
24.6' -23JANUAR 74,2 4.8
zL.O 1.6

FEtsRUAR 15.8 5.7
19.8 2.4

MAEBZ 19.0 7.8
t7.2, ?.8

AHRIIL 2,3.4 TL.2

24.CI t2.3
MAI 28.2 15.0r

2,8.7 1'6.8

t5.7
15.0

11.1

11.7

9.2

10.5

10.4

11.3

13.1

t2.2
16.0
L7.6

2r.3
22.3

66.6

'10.7

72I.6
201.3

7L2.4

46.6
96.3

130.6

68.6
164.3

53.9
2,7.0'

52.5

62.9

63.0
65.0
6?.0
63.0
67.0
5?.0

68.0
64.0
66.0

68.1

68.0

64.3

67.0
66.2

* Durchschnitt von 47 -+ 5 Jahren
t* Daten waehrend der Versuchzeit
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2. Populationsschwankung'en der Winterarten im Zitrus

Unrkraut,art'en, die von Oktorber rbis Juni in A'dana wachsen, be-
zeichrnet man als Winterarten. In dieser Zej-t wurden insgesarnt 61
Art'en aus 22 Fam'ilien tb,eotbachtet. 19 Ar'ten aus di,es'er Unkrautflora
keim:ten vor Novem,ber und im Boden aufgelaufen. 16 Artan h'egannen
ab D'ezember, 5 Arten arb Januar, 5 Arten ah Februar, ? Artten aib Mlaerz;
6 Arben arb April und 2 Art'gn a,b Mai im, Boden aufzulafen. Die Ar-
tenzahl zeigte eine zune,hmende TenderLz von Nov'smher bis April (19-
49 Arbe,n). D,ie maximal'e ArtenzahL wurde im April mit 49 Arten
festgestellt. Die erste Bodenb,ea,rheitung in der normalen Bewirtschaf-
tung im Januar wirkte nicht auf die Artenvielfalt der Unkrau,tflora.
Aber nach der mweiten Bearbeitung im Mai sank die Unkrauriarlzahl
in einem Monat von 49 auf. 27 Arten (s. Arb.b. 1).

-(o<o
=o

Abb.1 . Unkroutdichte und moximole Artenzohl im Zitrus
(BB = Bodenbeorbeitung )

Die Unkrautindividu'elzahl schwankte im Zitrusanbau in Adana
zwischen 54.6 und 94.0 Pflanzen pro r-n_z irn Winter. Im Dez,emher und
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lm Aprit zeigten die Unkrautart,en pro mz die hochsten Werte rnit 90.3
und 94.0 Pflanzen pro mz. Nach d'er zwei,ten B,o'denbearbeitung im Mai
wurde mit 54.6 Pflanz'en/n2, die geringste Unkrautdichte festgestellt
(s. Abb 1).

Arten wi,e Avena sterilis L., Chenepodium alhum L., Convolvulus
arvensis L., Cynodon dactylon (L.) Pers., Coronilla scorpoides (L.)
Kock., Fumaria densiflora De., Fumaria pa,rviflora Lam., Malva par-
viflora L., Malabaila secacul Banks., Senecia vernalis Waldst a. Kit.,
Sonchus oleraceus L., Stelleria media (L.) Cf. kam,en irn Winter von
Novenaber his Mai ib,ei jeden Au'fnahrnen viihnend dieser lVlonate vor.
Aber Arten wie Bupleurum intermediumr Poivent., Euphorbia alleppica
L., Helminthotheca echioides (L.), Holuh., Meliloturs indica (L.) ALL.,
Ornithogalum narbonense L., Prosopis farcta Macride, Phleum exera-
tum Hochst., konnten unter normalen B,ewirtschaftungsbedingungen
nur einen lMonart lang ibeo,bachtet werden. Die hochste Indivuduelzahl
pro m2 wurde 'bei Capsella,bursa-pastoris (L.) Medik. und Urtica urens
L. festgestellt (S. Tralb. 2).

DISKUSISION

Die i,n Adana in den trWonaten Noventber 198? bis Mai 19BB im
ZiLrls durchgefiihrten Unkrautpo,pulationsm'essungen geben einen
Uberb,lick iitber die hier auftnetenden Wint'erarten. Dabei ist nicht
auszuschliessen, dass die ein,e oder and,ere Unkrautart aufrgrund ihres
seltenen Vorkommens nicht erfass,t wurd'e, eine vollstandige Effiassung
der Flora war auch nicht Ziel der Arbeit. Mit 61 verschieden,en Arten
wurd,en im Wintelb,edeut,e,nd rnehr unkrrautarten festgesteilt als im
Sommer mit nur 2i6 Arten (IIYGtIR, 19Bb).

Arten wie Convolvulus arvensis L. und Cynodon dactylon L.), Pers.
gehdren nach HO,L|M et al. (1977) zn d'en 10 wel,tweit wichtigsten Ar-
ten. Diese zwei Art'en il<onnten auch in Zitrus wahrend des Winters
fesgesbellt werden. Irn Somrner geho,ren di'ese 'beiden Arten zu den
schwer bekaernpfbarren und prololematis'chen Unkrautarten. Somit
k0nnte eine Bekiirnp,fung dieser Arten schon im Winter von Nutzen
sein. Andere wich*tige Sommer unkrautarten konnten kaum gefunden
werddn.

Waehrend des Winterhal,bjahr'es mit der hbchsten Unkrautdichte
aufgelaufene Unkrautarten, Capsella bursa-pastoris (L.) Medic. und
Urtica urens L. sind im eigenen Sinn diese Unkrau,tarten, so dass auch
ihre Bekaempfung keine Schwerigkeiten her'eitet.
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6znt
rluRuNecfrr, r<os,isrnuii ignntsfuoE KrgLrK ]raB,ANcr orr

r"tTNT,NMiWtU POPUT"E$YODI DALGALANIMA,LARI

Qukurova U,niversitesi Zira,ar| Fakiiltesi Denerne Qiftlilindeki tu-
runtggillerde E[<"im 'sonu-1987 ve Haziran ba6r-19E8 tarihleri arasrnda
yaprlarl galrq,rnada 22 f.amilyaya ait toplam 61 rttif saptanmrytrr. Bu ta-
rihler arasrnd,a 12 yalbrancr of ttirtine devamh old;ralk her iilgiimde rast-
tranrnry olup 16 ti.ir Arahk, 5 tiir Ocak, 5 tiir $ubat, 7 tiir Nlar,b, 6 tiir
Nisan ve 2 tiirde Mhyrs aylannda girnlenip topra^[< yiiaeyine il[< defa
gil<magtr.

h ytiksek yaba,ncr ot bitki srkh[r Nisan ayrnda (94.0 rbitkiTmz;
gdzlenmig olup, ya,bancr ,ot fiorasmda il[< toprak iqlerne ile Ocak'ta,
90.3 bitki/m.2'den 61.5 ,bitki/frt'ye, ikinci toprak iglemeyle lVlayrs ayrn-
da 94.0 bitki,/mz'den 54.6 b,itki/rnz'y€ bir azal4 gthiillniigtiir.

Yalbancr of tiir sayrsl ise turunggillerde Kasrm. ve Ni,san aylan
arasrnda artq (19'49 T{ir sayrsl) gtisterirken, ilkinci toprak iglerne ile
IVtrayrs'ta azalrmgtr.
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Untersuc'hungen zur Wirkung von mechanischen
Bdkdmpfungsmassnahmen auf die Verunkrautung mit den
ausdauernden Unkrautarten wie Convolvulus arvensis L.

und Sorghum halepense (L ) Pers.

F. Nezihi UYGURI Werrner KOCH2 Ozden QINenr

Z'iel der Ar'beit lst es, d.ie Wirku,ng mechanisch'er Unkrautbe-
kflmpfungsmassnahm,en und'd'er,en Anwendungshiiufigkeit auf die Art
der Verunkriiu'tung mit ausdau'ernden Arten festzust,ellen. Diese
Massnahmen werden seit Jahr'en im Qukur'ova-Geibiet als Unkrautbe-
kiimpfungsmassnahmen ang,ewend'et, woh,ei die,Arten, wie Convolvu-
lus arvensis L., Sorghum halepense (L ) Pers, einige erheb iche Prob-
Ieme darsteli,en.

Das wichtigste Ungras des Qu-kurova-G,elbietes S. halepense zeigte
bei steigender Bearb'eitu'n gsintensitiit von Handhack'e und S cheibene gge
eine nasch abnehmende oberirdische Entwicklung. Bei einmaliger Be-
handlung jedoch wurd,e eine um 400-500 ,/o steigende Entwicktrung
gegeniiber der Kontrolle festgest'ellt. Die B'ehandlung,e'n Mulch'en, Kul-
tivator und auch Handhacke konnten die Art S. halepense bei dreirna-
liger Anwendung untendrtictken. Die ob,erirdische Entwicklung war
geringer als hei der Kontrolle.

Die andre wichtige Art, C. arvensis, hatt'e sich 'bei d,reimaligen
Mulchen, Handhacke, Kultiva,tor und zweimaliger Schei'b,enegge im
Vergleich zur l(ontrolle 10'50 fach verrnehrt.

Die trrgdbnisse z'eigten, dass auch di,e dreimalig hint,er,einander
durchftihrte mechanisch'e ,Massnahmre 'problematische Arten wie C. ar.
vensis un'd S. halepense nicht ausreichend bekiimpfen konnte.

EXNLEITUNG

Die B,ekiimpfung der ausdau'ernd,en Unl<rautarten in den Kutturen
wie Baumwolle q.rnd Zitrus wird im Qukurova-Gebeit s,eit Jahr,en zum
Grossteil als mechanische tsoden'be,arb'eitungsrnassnarhme durchgefU-hrb.
Die selektiven Herbizidanwendungen gag'en ausdauernde Arten haben
in d'en letzten Jahren eine zunehmende B,edeutung in diesem G,ebiet
gewonnen (Anon)r'mus, 1970'1985). Die Arten Convulvulus arVensis T,,

1) Universitiit Qukurovq fnstitut ftr Pflanzenschutz 01330-,Adana/ ttRKEI
2) Universitiit Hohenheina (380), 7000 Stuttgart 70-B,R. DEUTSOHI4AND
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und Sorghum halepense (L.) Pers. wie auch ander€ ausdauernde Arten
zeigen zunehmende Probleme in diesem Gebiet. Eine ausschliessliche.
Herhizidanw'endungen ist aus verschiedenen Griind,en nicht nrtiglich.
Daher scllte man die Horhizidanwendungen rnit Bodenbear,beitungs-
massnahmen kombini,eren. Desweg,en hab,en wir die Wirkung einzel-
ner mechanischer MassnaLrnen auf diese Arten in einem kulturpflan-
zenfreien tr"eld unter der Konkurrenz det natiirlichen Unkrautflora
untersucht.

IVIAIT'E"RIAL und IVIE|T1HODtrN

Die Untersuchunrg,en wurden in einern kulturpflanzenfreien Feld
mit einer Parzellengrosse von 12.80 rrnz in 4 Wiederhdungen derchge-
fiihrt. Das Unbersuchungsf,eld wurde arn 1.2.1986 gleichn*issig um-
gepfliigt.

Als Behandlungsvariante,n wurden Mulchen, Handhacke, Scheib6-
negge und Kultivator (Grub'ber) gewihlt. Jede tBohandlung wurde 0,

I,2h.2.w.3 mal an verschiedenen Terrn'inen entsprechend. der Unkra-
utentwicklung dur,chg'efiihrt und die <null> B,ehandl'ung als Kontrolle
beib,ehalten. Alle Varianten wurden am 15.5.1986 behandelt, die Varian-
ten mit zweifacher Bearbeitung zugleich am 2.6.1986, di'e rnit dreifacher
B,earbeitung zudem am 25.6.1986.

Die VersuchsflEiche wurde drei rnal nach Bed,arf 'beregn'ert. tsei Ver-
zuchsende am 25.7.7986 wurde die F"rischmasse aller Arten aus 2 mr
gtoss€n Tleiilstiick'en der Parzellen gewogen tlnd in Proaent in den Ab-
bildungen dargestellt.

ER,GEtsNISISE

W6,hrend der Au,swertung des Versuches wurden in insgesarnt 15

Familien 25 Arten bestimmt (s. Anhang 1). Hiiufig vorkomme'nde Ar
ten waren Amaranthus graecizans L., Convolvulus arvensis L., Chene-
podium album L., Portulaca oleracea L., Prosopis stephaniana Kunth
ex Sprenrg. und Sorghum halepense (L.) Pers.

1. Wirlku,ng der l![assnahmen auf die Art der Verunkrau'bung

Die Konkiurcettz zrwischen einjiihrigen und ausdauend,en "A,rten ist
je nach Behandlungsart unterschiedlich. J,e nach d,em, o'b ein,, zwei-
oder dreimal hehandel't wurde, die gesamte oberirdische Entwicklung
der'ausdaurnden Arten bei allen Varianten jedes MaI mehr oder weniger
besser als die Kontrolle (s. A,bb. 1-4).
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1.1. Wirrkung von Muichen

Bei der dreimaligen Mulcftrrbehandlung wurde eine grosser,e Fri-
schmassenbildung von C. arvensis gegenrih,er geringerer tsehandlungen
festgestelt. S. halepense zeigte hei ziweirnaligem rMulchen eine hdhere
Frischmasseproduktion als die anderen Arten (s. A,bb. 1).

1.2. Wirkung von der Hacke

Eine positive Wirkung wurd,e hei dreimallger llandhackebehan-
dlung auf die Frischmasseproduktion von O. arvensis rb,eobachtet, weh-
rend die Wirkung auf S. halepense unter den gl'eichen Eedingungen
umgekehrt war (Abh. 2). Bei Handhacke zeigten die Arten C. arvensis
und S. halepense zusamrnen eine ,ausreichend,e Kc'nkurrenzkraft gege-
ni.iber einjlhrigen Arten. P. oleracea reagierte auf intensivere [Iandhac-
kenbehandlung mit gesteigender Frischrnassenprodukti'on.
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ElAndere Arten

Nle stephoniono

Ele oleroceo

NlA.g roesizons

Qlc.atbun
Ic.orvensis
@s.nolepense

Mu Ich be hond lunge n ( gesomtzoht )

Ab,b. 1. Die'Wirkung der Mulchbehandlungszahl auf die
Frischmasse';loildung von dem oberirdische Teil
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1.3. Wirkung von Scheibenegge

Die proz,enbuale Frischmassenproduktion von S. halepense nahm
mit zuneh,mender B,earbeitungsinlensitit alo. Sie sank von 55 % b'ei
einmaliger Behandlung,auf 35 %, hei dreimaliger Behandlung, B,ei der

F4n6sre Arten

ffilP. stephoniono

ElP. o le roceo

N n. g rqes izqns

@c.olb um

Xc. orvensis

VZs. holepense

'/' Handhockenbehondlungen (gesomizohl)

Abb. 2. Die Wirkung von der Handhackehehandlungszahl auf dem
Frischmasse,bildung von dem oberirdische TeiI.

Kon*troll'e hingegen war dgr Anteil von S. halepense sehr viel geringer,
verglichen selbst mit intensiver Scheib'enegg,enbehandlung (Ab,b. 3).
Mit zunehmender B'earb,eitungsintensibiit nahm der Anteil von C. ar-
vensis gegentiher der KonlroUbehan'dlung za (A1bb. 3).

1.4. Wirkung des Kultivators (Gru,bbers)

Die Frischmassenlorroduklion von S. halepense wurde aufgrund
zweimaliger Kultuvatorrb.rhandlungen ,geg,eniib'er'der l{ontrolle nah,ezu
verdoppelt. Hingegen fiihrte.eine dreimalige Behandlung zu einer star-
ken Vermehrung von C. arvensis und P. oleracae, wodurch S. halepense
unterdrtickt wurde und sogar eine gering,ere Frischmass'enproduktion
als die Kon,trolle aufwies (Ahb. 4).
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Abb. 3. Die 'Wirkung von der Scheibeneggebehancllunszahl auf die
Frischmas,sebildung des oiberirdischen'Teils.
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Ahb. 4. Die 'Wirkung der,-I(ulliuctorhehandlunszahl auf di'e
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DISKUSSION

Ziel dieser Untersuchungen war es, die Wirkung mechanischer
Unkrautbekiimpfungsmassnahrnen getrennt nach Typ und intensitii,t
auf die Verunkrautung mit den f,iir Qukurova sehr wictltige .{rten wie
Conviolvulus arvensis L. und Sorghum halepense (L.) trers. festzustellen.

Die Ergebni'sse aeigten, dass die zwei ausdauernd,en Unkrautarten
C. arvensis und S. halepense unter diesen Untersuchungshedingungen
unabhiingig von Behandlunsart und-intensittit nicht mehr als L0 %
kontrolllert werden kdnnen. rEs konnte sogar festgestellt werden, dass

beide Arten jenach Versuchsvariante zwischen 5 und 5'Q"% trdhere
Frischrnassenprodukrtion aufweisen als die Kontrolle (s. Abb. 1-4). Es

wird auch nach Bylterud, A., 19'65; fl\ftWhort'er, C.G., 1981; Wiese, A.F.
und Lavake, D,.E. 1984. herichtet, da'ss ausdauernde Arben sich aufgrund
mechanischer Bodenheafbeitung je nach rBedingungen stiirker vermeh-
ren konnen.

'Die anderen prob'lematischen Arten wie Psoropis stephaniana
Kunth ex. Spr,eng. konnten keine beachtensweise Ertwicklung unter
bewiisserten Bedingunrgen zeigen, da di,es'e Art sich i::o Qukurova-Gerbiet
an unbewiiss,ert'e Fliichen angepasst hat (Uygur, FN., 1985). Cynodon
dactylon (L.) Pers. ist auch eine Art, die zu den wichti,gsten ausda-
uernden Arten in Qukurova zu zd,h\en ist. A'ber dies'e Art wurde bei
diesem Versuch, bei ,ali,en Varianten und der Kontrolle nichrt ,festges-

tellt.

Beim Mulchen war die ,FYischmassehildung von S. halepense und
C. arvensis hei ein bis dreimaliger Behandlung in der Gr6ssenordnung
der Kontr,olle, da diese Art,en in ihr,ern Wachstum sehr stark von der
Liohtintensitiit arbhiingig sind (EIoIm et. aL, 19q'l).

Zunehmende Handhacketbehandlungen wirken auf das Wachstum
von C. arvensis fdrdernd, die Konkur'enzkrafb geg'entiber anderen Ar-
ten wird also positiv beeinflusst. [Iingegen zeigtre S. halepense unter
diesen Konkurrenzhedingungen ein geringeres Wac'hstu,m. Es zeigte
sich, dass C. ar:vensis eine gute 'Konkurrenzkraft gegeniiber S. hale-
pense je nach Bedingungen zeigen kann (s. Ah'b. 2). C. arvensis kann
die unterirdischen ausdauernden Organe tiefer bilden als' S. halepense,
deswegen kann C. arvensis ,bei Ilandhacke 'eine bessere Konkurrenzkraft
entwickeln, S,chei:b'enegge kann alleine nic,trt, s'el'bst hei dreimaliger
Behandlung S. halep,ense kontrollieren. Wtirde die Scheih,enegge bis
6-10 UIal angewendet kdnnte man eine ausr'eichende Wirgunk beo-
bachten (iltcWhorter, C.G. 19B1).
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Kultivatorbehandlungen reichen arb der dritten Behandlung zur
Kontrolle von S. halep'ense aus. Ilingeg,en wu,rde durch die wiederholte
Kultivatorbehandlung das leichter zu hekiimp,fe,nde P. oleracea stark
gefOrdet. Es kann ftir Kontrollg von S. halepense ein Nachteil sein.
Bei vierrnaiiger Anwendung des l(uitiva:bors wurde die unterirdische
Knospenbildung von S. halepense gegentib,er der lScheitbenegge um 50

/o verrtngert ([Iygur, l'.N., 19EE).

Diese Eargebnisse zeigen, dass ausscrttliesslich mechanische Unkra-
ut'b'ekiimpfung:smassnahm,en nich,t ausr,eichen, die problematischen
Unl<rautarten wiq C. arvensis und S. halepeurse zu hek$irnpfen.

6zr't
MEKANiIK YAtsANCr Otr SAVA$ YO[fTEWIIjtrRNiN Convolvulus
arvensisL.vesorghumffil;il"H",r?;J;ffi 

^tfl 
*or,uNrr'EKt

Bu galqrnanux ama.cr, rnskanik yarbancr of savaq yilntemlerinin ve
bunlann kullanilma srkhklannrn, Eok yrlhk yaba,ncr otlarrn geligme-
sine olan etfi<ileri ile hu tiirlerin toplamr yarbancr otlanrnadaki oranla-
rrnrn saptanrnasrdrr. Bu yo,nteml'er yrliardrr Qu[<urova btilgesinde Con-
volvulus arvensis L. ve Sorghum halepense (L ) ,Pers in kontrolunda
kullarulmakta isede ib,ugtin sorun heniiz goziilmiis defildir.

Qu[<urova b-Slgesinin en ijnemli yarbancr ot]arrndan S. halepense
bir kez el gapasr veya diskaro uygulamasrnda /s {Q'Qt$Qrg toprak iistii
aksarmnda geliq'rne g<iriilii,rken, uygulama sayffir arttftga bu tiiri.ia top-
ra^k iistii geliqrnesinde hir kez uygulamaya g0re gerilernel'er saptan-
mr6tu. lMalglama, kultivatbr ve hatta el gaprast tig kez uygulandrErnda,
S. halepense'nin toprak iistii geliqimi kontrole gbre daha az oJmuq'tur.

Di['er tinemli tiir C. arvensis ise ti'q kez malglama, ,eI gapasr ve kul-
tivator ile iki kez distkaro uygulandrSrnda kantrole gci,re 10 ile 50 kez
daha fazla toprak iistii aksamr oluqturmuqlardu.

Sonuqlar giister'm\tirki uygulanan mekanik toprak iqlerne aletleri
b<ilgede prdblem olan C. arvensis ve S. h4lepense gibi ttirlerin kontrol-
lerinde yeterli de['ildir.
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tr.N. UYGuh, w. i(ocH und 6. oINAR

ANIIAAIG 1.

Ar,tenlisbe nach Familien:
Ama,rantJraceae

Amaronthus graecizans L.

, furanthus retroflexus L.
' Asteraceae (Composirbae)

Erigeron sp.^ Erigeton canadensis L.
Sonchus sp.

Chenolndiace e
Chenepodium album L.

Convolvulaceae
Conwlvulus alensis L.
Cucurbitaceae

Cucurbitya sp.

Euphorbiaceae
Chrozophora tinktoria (L.) A. Juss.
Euphorbia sp.

Fabaceae
Trifolium repens L.

Heliotropiaceae
Heliotropium haussknechtii Bunge.
Heliotr"opium hirsutitssimum Grauer

Malvaceae
Malva sylvestris L.

Mimosaceae

Prosopis stephaniana Kunth ex Spreng.
Poac@e (Gramineae)

Cynadon dactylon (L.) trerls.
Digitaria sanguinalis (L.) Scop.
Echinochloa colonurn (L.) Link
Paspalum paspaloides (Michx) Serbu

Sorghurn halepense (L.) Pers
-. Polygonaeeaer- Polygonum aviculare L.

Portulacaceae^ Portulaca oleracea'L.
Tilliaceae

Corhorus olitorus L.
Zygophyllaceae

Tribulus terrestris L.
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