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Studies on Relotion Between Host ond Pothogen of
Sunflower Downy Mildew (Plosmoporo helionlhi Novot. )

Emin ONAN
Plant Protcction Research
Institutc, Bomova
IZMIR /TURKEY

Ersin ONOCUR
Dcpartment of Plant Protection
Faculty of Agriculture
University of Ege, IZMIR / TURKEY

ABSTRACT

Inthe study,72 cultivars and lines of sunflowerswere testcdfor reaction
to dovny mildew. I7 cultivars out of 72 were in the resistant group.

Fungal development in sunflower seedlings resistant and susceptible
(Vniimk 8931) to P. helianthi was compared. There were mycelia and oos-
pores in the sections of the root and hypocoryl of all resistant cultivars, but no

fungal structures in the sections of the epicory^l.

Phytoalexins were examined in resistant and susceptible seedlings to find
whether they played a role in downy milclaw resis:ance. It was understood that
they were not plaf ing an1, role in resistance.

INTRODUCTION

Downy mildew ( Plasmopara helianthi Novot. ) is the most important
disease limiting sunflowcr production. Thc fact that pathogen is a soil and seed
bome increase its importance (Cohn and Sackston,1973).

Resistant hybrids could be obtained as a result of breeding studies becausc
of the fact that no chcmical control could bc found satisfactory to this disease un-
til the 1980 s (Zimmcr and Kinman, 1972; Vear, 1974). Thcrcforc, it is recom-
mendcd to grow the resistant cultivars in ordcr to prcvcnt discasc as cultural prac-
tise.

In the rcccnt years, a lot of sunflowcr hybrids have introduccd to Turkcy
as in othcr crops. So, in this study 72 cultivars and lines of sunflowcrs wcre test-
ed for rcaction to P. helianthi under controlled conditions.

In such studies, the plants with sporulation on thc cotylcdons aftcr artificial
inoculation werc evaluated until 1981 (Zimmcr,7972). But the following studies
clarified the suspicious sides of this evaluation (Sackston et al., 1976; Viranyi,
1978). For this reason Viranyi and Bartha's cvaluation mcthod (1981) which is
based on various discase sylnptoms was used in this study. On the other hand to
understand the reactions of the resistant cultivars, fungal development in sun-
flower scedlings resistant and susceptible to P. helianthi was examined, and to
find whcthcr phytoalcxins play a role in downy mildew resistance, thcy wcre also
examined in the resistant and susceptible seedlings.
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MATERIALS and METHODS

The isolatc having the highest virulcncc out of 13 P. helianthi isolates
from Thrace, Aegean and Black Sca rcgions was used. The seeds belonging to
72 cultivars tcsted were obtaincd from Agricultural Research Institutes in Mene-
men (Izmir) and Edime.

Experiments were canied out in plastic pots (11 cm diamcter) and sterilized
soil was used. Pots were placed on benchcs illuminated with 40 w fluorcsccnt
tubes. Light intensity was about 13.000lux. Day lenght was 14 h and tempera-
ture was 20+2"C.

Inoculation method of cohen and sackston (1973) was used. seeds were
surface-sterilized for 5 min in 17o sodium hypochlorite, washed threc times in tap
water and germinated on moist filter paper at the room temperature. The third
day, germinated seeds were immerscd in a suspension of r00.000 sporangia/ml
in distilled water, at 18 oc for 6 h, and then they were planted. Five pots were
used for each cultivar, and ten germinated seeds were planted per pot. Ten day
old infccted seedlings werc covercd with plastic bags at lg co for about 20 h for
sporulation profusely on cotylcdons.

At cotyledonary and four-leaf stagcs, the number of plants with damping-
off, sporulation on their leavcs, lcaf-chlorosis and hypocotyl lesion was recorded
in each pot.

The behaviour of cultivars and lines of sunflowers was grouped according
to Viranyi and Bartha (1981) (Table l).

Table 1. Classification of sunflowers for resistance to
Plasmopara helianthi

Group Response to
downy mildew

Diseasesymptoms t*H:ftuneal

ilI

Susceptible

Mulcratcly
reslstant

Resistant

Highly resistant

damping off, sporulation on
hyp<icofyl and lrue lcaves

leaf chlorosis

sporulation on cpicotyl
pleces

sporulation on hypocotyls
ahd cotylcdons - ^

lesions and / or sporulation
on hypocotyls

no symptoms

entire plant

roots. hvoocotvl
and cbtyfe don's

roots and hypocotyl

no fungal invasionIV
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Manner of sporulation cotylcdons of susccptible (vniimk g93l) and resist_
ant cultivars was rccorclcd as profusc, wcak or nil. Furthcrmore, plants were re_
moved from pots and washctl complctcly in tap water. Root, hypocotyl and epi-
cotyl picccs or thcm wcrc fixcd in formal-acetic-alcohol (FAA) mixture for 4g h
for histological work. Thcy wcrc shakcn inTO a/o alcohol. Free had sections from
fixcd matcrial wcrc staincd with 0,05 pcrcent cotton blue in lactophenol, and they
'*'crc cxamincd undcr liglrt microscopc.

El'f'cct tlf'rool cxtracts of'susccptiblc and rcsistant cultivars on germination
o['zoosprongia a'd discasc ratio was dctcrmincd as follows: I gofvery small
roots w:ls put into snrall bottlcs and thcn placed in a decpfreeze g,16,30 and 4g h
alicr inocul,lion. scircnscn po4 buff'cr was prcpared. small roots were crushed
in bul'l'cr ar rhc rari'ol'l:10 (w/w). Homogcnat was filtered, and then kept in a
rcf igcrator fbr 30 rnirr.

Honrogcnat 
"vas 

pourcd as a thin fllm on water agar. conidia of Botrytis
cinerca lr'c-rc sltrtkcn on lltis {rlrn. Gcrminatcd an'tl ungerminated conidia were
countc(l unrlcr nricroscopc l-l h latcr.

A suspcn:iion o['i(x).(xn sporangia/nrl in homogenat was preparcd sus_
ccptiblc sunllovi,r.r' sccds (Vniinrk ft93l) wcrc inoculated with this suspension.
Discasc ratio ol plilllts was tlctcnlincd.

El'l'cct tlf lttlrrltlscllltt ott gcmrination ol'zoosporangia was found by deter-
tnittinq lltc t.tttttrl'ttt' ol'scnttinalctl and ungcmrinated conidia undcr micmscope af-
tcr zooslloftingiu * crc kcpt in honrogcnar. lbr tt h. pcrccntage of gcrmination was
calculatcrl b1, nrclu.r ol'thr-cc counl.s.

RESULTS

Rcactions of'sunflorvcr cultivars and lincs to downy mildew (p. helian-
thi) wcrc givcn in Tablc 2.

Tablc 2. Distribution ol sunflowcr cultivars and lines for the degree of
clorvny nrildcw rcsistancc (in 50 plants)

Cultivar
and
linc

7o of plants

Susceptible Moderately Resistant
reslstant

Highly
resrstant

A.lOM

Argentario

As-504

As-532

80

84

78

72

l6
r8

r8

20

0

0

0

0

4

2

4

8
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% of plants
Cultivar

and
line Susceptible Moderately Resistant Highly' resistant resistant

As-1004

Bolcro j

, Challenger

Columbia

Discovery

Elia

Exp-448

Exp-M9
'Exp-445

Exp-468 :

, Exp-1948

Exp-5526

Felix

Flame

Floram-305

Floram-328

Hemus

Hyb.2t9fi9lGi

Hyb.l3180

HS-20 B2K4S8

HS-20 B2K3S10

IH-IO

Iregi-816 B

Mirasol

Novisad-20

Novisad-61

NS-H-I5

NS-H-17

NS-H-27

74

88

80

82

90

0

84,

80

82

78

86

82

86

84

0

0

88

0

0

86

82

76

84

0

80

76

t4

28

8

20

t2

t2
,10

l0
0

14

t6

l3

18

l2
l6

8

l2
2

40

10

26

4

t4

t6

l8

t4

t2

l6
t4

0

0

0

4

6

0

8

8

0

100

2

4

0

4

)
2

6

4

98

60

)
74

96

0

2

6

2

88

4

10

86

72

92
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7o of plants
Cultivar

and

line Susceptible Moderately Resistant Highly- resistant resistant

Pemir

Peredovik

Primasol

Record-l-1

Ro-25

Record

Ro-85

Rodeo

Romsun-53

Romsun-59

Romsun-90

Select

Semu 219179

Semu l3180

Sorem-80

Sunbred-212

Sunbred-246

Sunbred-262

Sunbred-280

Sunbred-285

Sunbred-2012

Seedstel-S-315

Super

Srart

Topflor

Tiirk Ay I

TR-52-TE

TR.26.TE

TR-7-TE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

78

86

0

84

74

86

84

0

0

0

0

78

84

88

80

82

76

84

72

80

84

74

82

0

86

70

84

72

82

l6
l0
8

t4

l6
8

t4

0

86

24

28

l6

t4

t2

l6
t4

l6
10

22

t4

8

l8

t2

4

t2

24

t6

l6

t6

6

4

92

2

10

6

2

100

t4

76

72

6

2

0

4

4

8

6

6

6

8

8

6

96

2

6

0

t2

2
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Cultivar
and
line

7o of plants

Susceptible ModeratelY
resrstant

Resistant Highly
resistant

TR-I5-TE 70

Upsol 74

Vulcano 70

Vniimk 8931 (B2K2Sld 84

Vniimk 8931 (B1K2Sip 86

Vniimk 8931 (B2K1S15) 82

Vniimk 8931 g6

H-l o
15-7776-5 0
15-7116 0

r8

r8

20

t6

t2

t4

t2

32

26

22

t2

8

l0
0

2

4

2

68

74

78

0

0

0

0

0

0

0

0

0

0

Data of examination done microscopically and macmscopically in suscepti-
ble (Vniimk 8931) and resistant cultivars was seen in Table 3.

Table 3. Observation of P. helianthi microscopically and macroscopi-
cally in sunflower seedlings susceptible (Vniimk 8931) and ri!-
sistantto downy mildew

mycelium+oospores sporulation on cotyledon

root epr-
necrosrsotyl cto

Floram
Floram-328
Romsun-59
Romsun-90
Start
Primasol
Elia
Rodeo
Hyb. 13/80
Hyb. 2r9l79lGi
H-1
IS-7775 S

IS-7116
Vniimk 8931

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

f
+
+
+

+
+
+
+
+

t
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Data of cffcct of root extracts of susceptiblc and resistant cultivars on co-
nidia of Botrytis cinerea and germination of zoosporangia, and capacity of zo-
osporangia capable of infccting thc susccptiblc cultivar in root extracts are seen in
Table 4.

Table 4. Effect of root extracts of susceptiblc (Vniimk 8931) antl resistant
cultivars (Hyb. 219/79lGi) inoculatcd by p. hetianthi on co-
nidia of B. cinerea and zoosporangia of p. helianthi and dis-
esase ratio caused by zoosporangia in root extracts

Period after
inoculation (h)

B. cinerea P. helianthi
7o of germinated 7o of germinated

conidia zoosporangia

7o ofdisease
ratio on sus-
ceptible plant

o Susceptibleo 
Resistant

,U 
Susceptiblc
Reslstant

,O 
Susceptible
Resrstant.

O, 
Susccptible
Resrstant

Sterilized water
Buffer

100

100

100

100

100

100

100

100

100

100

74

78

86

82

78

76

74

70

96
92

63,3
66,6

70,0
66,6

63,3
60,0

56,6
60,0

96,6
93,3

DISCUSSION

It was seen that 17 cultivars and lincs out of 72 were in resistant group and
55 were in susceptible group. cultivars and lines in resistant group were Elia,
Floram 305,) floram (60, Hyb. 2191791Gi, Hyb. 13/80, Mirasol, NS-H-I5, NS_
H-17, NS-H-27, Primasol, Rodeo, Romsun-59, Romsun-9O, Start, H-1, IS_
7775 S and IS-7116. Plants in these cultivars and lines were in resistant group at
the ratio of 60 Vo and 100 7o. Plants in other cultivars and lincs were in suscepti-
ble group at the ratio of 70 Vo and 90 7a (Table 2).

From these results, it folows that there is a complex relation between sun-
flower cultivars and iines and P. helianthi. These relations contain some inter-
mediate forms.

Most of plant breeders evalute practically all plants in moderately and high-
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ly rcsistant groups as resistant. Whcrcas, thc fact that such plants are infected by
pathogen is practically of importancc (Viranyi and Bartha, 1981).

Subsequent gcnctic studics havc rcvcaled that five gens (P11, Pl2, Pl3,
Pl4, and P15) arc rcsponsible for downy mildcw rcsistancc (Sackston, 1981; Vi-
ranyi and Bartha, 1981: Fick and Auwartcr, 1982). Because of the fact that it
could not bc leamt gcnes of cultivars and lincs testcd, it could not be discussed
here on gencs of thcm. Howevcr, it must bc prefercd the oncs which are deter-
mined as rcsistant among cultivars and lines to bc imported into Turkey. In addia-
tion it will bc uscful to employ thcsc plants as gcnc sourcc in resistant plant
breeding.

Mycclium and oospores were found in thc sections of root and hypocotyl
of all rcsistant cultivars and lines. On thc other hand, thcy were not seen in the
section of epicotyl (Tablc 3). In the prcvious sl.udics, mycelium was also seen in
hypocotyl of resistant plans (Montcs and Sackston,7974: Viranyi, 1978).

Weak sporulation, nccrosis and nccrosis plus wcak sporulation occured on
cotyledons of rcsistant c,ultivars and lincs or no symptoms presented on them.
Such obscwations on rcsistant plants wcre also dctermincd by othcr rcsearchers
(Viranyi and Dobrovoskyi, 1980).

An important point ncccssary to bc cmphasizcd is that mycelium and oos-
pores arc prcscnt in rcsistant plants. Such plants may cause increase of inoculum
in soil wherc thcy are grown. Bcsidcs thesc plants may incrcase sexual stage of
pathogcn as underlined by Sackston ct al. (1976) and Viranyi (1978). So it may
occur probability to bc formed thc raccs with high virulence.

From thcse findings, it follows that it can not be way to grow only resist-
ant cultivar to downy mildcw. Thcrcforc, sccd trcatment must be taken into con-
sidcration.

Fungal growth is not sccn in cpicotyl of all rcsistant cultivars. Although
hypocotyl-stcm "transition", also callcd diaphragm, may scrve as a mcchanical
barricr to fungal sprcad, it is put forward that this barrier can bc passed in sus-
ceptiblc plants but can not bc passed in rcsistant plants (Montes and Sackston,
1974). Viranyi and Mohamed (1985) nlso emphasizcd that effect of diaphragm on
pathogen was much morc cvidcnt in rcsistant plants.

Apparcntly, sunflowcr cultivars may bc rcsistant to downy mildew due to a
morphological charactcristic (=dinphragm) which is prescnt in plant bcfore dis-
ease. A similar situation may be also a qucstion of sunflowcr cultivars and lincs
tested in this study.

Although it is found that diaphragm plays an important role in rcsistant
plants, it is known that othcr factors such as phcnols, phytoalcxins and hypersen-
sitivity also act a part in rcsistant plants (Wchtje et al., 1979; Viranyi, 1980; Tena
and Valbuena, 1983). But in this study, it could not be lound that root extracts of
resistant plants infcctcd by P. helianthi had an cffect on sporangia germinated
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and thcn on fungal growth (Table 4). For this rcason, it secms to bc important of
morphological barricr in plants which wcrc found as resistant in this study.

OZET

AYeiqEGi tvtilniyOSU lnlasmopara helianrhi Novot.)'NDE KONUKQU
PATOJEN ir-i$Xileni uZpniNOE GOZLEMLER

Qalrqmada, T2 tygigc!.i gcgit ve hatrrnrn P. helianthi'yc kargr davranrqr
bclirlenmigtir. Tcstlcncn 72 ayEigcfi qcqit vc hartrndan 17'si dayanrkh gruba, 55'i
ise duyarh gruba girmiqtir. Dayanrkh gruba giren qeEit vc hatlar; Elia, Floram
305, Floram 60, Hyb. 219/79lci, Hyb. 13i80 , Mirasol, NS-H-15, NS-H-17,
NS-H-27, Primasol , Rodeo, Romsun-59, Romsun-9O, Start, H-1, IS-7775 ve
Is-7116'drr. Bu gcqit vc hatlardaki bitkilcr, a/o 60 ilc Ea l0o arasrnda dcliqen
oranlarda dayanrkh gruba girmiqlerdir. Difcr qcgit vc hatlarda ise bitkilerin c/a 70
ile Vo 90'r duyarh grup igcrisindc ycr almrqtrr.

Dayanrkh gcqit vc hatlar ilc duyarh gcqit (vniimk 8931) karqrlagurmalr
gcizlcmlcrc altnmtqttr. Dayanrkh qeEit vc hatlann tiimtindc krik ve hipokotil kesit-
lerindc misclyum vc oospora rastlannrr$tlr. Epikotil kcsitlcrindc isc misclyum ve
oospor grirtilmemiqtir.

Dayanrkh lrkta fi toalcksinlerin rol oynayrp oynamadrklan incelenmiq, fi toa-
leksinlcrin rolti konusunda bir bulguya rastlanmamlqtrr. Hastahk cinccsi mevcut
bir morfolojik 6zellik ncdcniyle (diyafram) ayqiqefi qcqirlcrinin dayanrkh olabil-
dikleri sonucuna vanlmrqtrr.
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ln Vitro lnvestigotions on the Antogonistic Effects of severol
lsolotes Agoinst Botrytis cinereo.

Figen YILDIZ
Depf of Plant Protection, Agricultural

Faculty. Ege Univ. Bomova, iz.mir,TURKEy

ABSTRACT

In this study, the most potential antagonists tlmt inhibited B,cinerea
growth on the dffirent rnedia were investigatcd. The fungi, actinomycetes and
bacteria isolatedfrom plant phyllosphere arcl soil were eva|luatedfo, ihri, potun-
tial as biocontol agent of B.cinerea. Two microorganisms with the abiliry to re-
duce the growth of B.cinerea in vitro were identified as the preliminary evalun-
tions. The antagonists; Paecilomyces rilacinus and Bacittus firmus
showed promising effects on biocontol of the pathogen.

INTRODUCTION

Vegetables greenhouses are widely extendcd along the Aegean and Medi-
lejryIteT regions. fhe.particular greenhousc locarions i're izmir-in Aegean and
Mu$la, Antalya in Meditenanean region.

Plant diseases caused by several pests are the important problems of the
greenhouses. one of the mo:l! frequenf and carse condiderabli tosies io iri,p
plant is gray mold pathogen Botrylis cinerea pers.

B. cinerea causcs blossom b^light, fruiq rot, stem canker, leaf spot on a
variety of vegetables, omamentals, fruits and field crops in diffeient parts of the
wofd. The fungus overwinters in the soil as myceliuni on decaying franr oeurii
and as sclerotia which survival for about one y6ar. The fungus lrows well under
cool and wet conditions. The-current managenient prognm For giay motd is often
unsuccessful because ofnot being available enough hcating inlnigrcenhouse in
winter.

. 
controlling of the discase which includes frequcnt fungicide sprays in the

S|egnhou1e during_the winter has failed becausc th6 fungus IevetopeO ?esistini
strains to benzimidazole and dicarboximide fungicides.Fungicide resistance is
widespread a1d_c_an developwithin one season. T-he fungus ha"s a heterocniryotii
character and 120 nuclei inthe vegetative cells_(Menzin-ger, 1965). rne oei6roe
ment of pathoggl;!.qils re-sls^tLnr to fungicides has b6come a major prout-ir
through the world (Dekkcr, 1982).

Consideration of these problems has resulted in an interest in biological
control of B. cinerea. In this altcmative control survival or activity of the pittro-
gen rs reduced by^any other living microorganisms. Biological coritroi ,ay'opei-
a1e.at pY stage of the pathogen.survlval or diseasc devclopmcnt through antibio-
sis lysis, parasitism or comp-ctition (papavizas, l9g0).
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ANTAGONTISTIC EFFECTS OF SEVERAL ISOLATES AGAINST GRAY MOLD

The surface of acrial plant parts providcs a habitat for cpiphytic microor-
ganisms many of which arc capablc of influcncing thc growth of pathogens.
Thus thc phyllosphcrc is thc main arcac to scarch for thc antagonistic cllcct.

MATERIALS and ]\{ETIIODS

During 1987 and 1989, the healty plant parts and soils were collccted from
the22l vcgctablc growing grccnhouses of Acgcan and Mcditerrancan rcgions.

Survcy of microorganisms and thcir Isolation mcthods :

Isolations of fungi, actinomycctcs and bactcria wcrc madc on the following
selcctive meoia : Starch Casein Agar (William, 1971) for actinomycctes, Martin
Medium (Martin, 1950) for fungi, SNA for bacteria.

Organisms to bc tested for antagonistic activity werc isolatcd from tomato,
pcpper, cucumber and eggplant leaves leavcs and soils. In vitro screening were
conductcd in thrce stages: First, thc plant lcavcs wcrc cut and washed in 200 ml
sterilizcd watcr in a shakcr for 30 min. Attcr scrial 10-5 dilutions washings were
mixed in cooled stcrilized sclcctivc mcdia and sharcd into thc pctri platcs (Stott,

1971). A second type of in vitro s-crccning was conducted with soil, 25 g dry
wcight of soil was dilutcrl until l0-) and this dilutions were mixed into thc prcvi-
ously mcntioncd mcdia and addcd into the pctri platcs. Third, in ordcr to isolate

and asscss the antagonistic microorganisms associated with sclerotia, 3 week old
sclerotia of B.cinerea were produced under sunlight on a PDA mediunt. 15

sclerotia werc placcd in to a dcpth of 3 cm under the surface of 7 eggplant, 7 cu-

cumber, 11 tomato and 8 pcpper soil samplcs. Soils in the'glass jars with sclcro-
tia were incubated at 22oC for 5 weeks undcr 3O Vo water holding capacity
(WHC). Alter incubation, sclcrotia of B.cinerea wcre rcmovcd from soil, sur-
face sterilized with I 7o sodium hypochlorite and incubated on 1 Vo wntcr agar at

16 - 21oC in darkncss. All organisms appcaring on Sclerotia and surrounding
agar were isolatcd and idcntified (Crcdlc and Swasithamparana, 1985).

Detcrmination of the microbial potential :

Various actinomycetcs, fungal and bactcrial isolatcs were tcsted with sever-

al methods for thcir antagonistic activity.
Triple agar layer : Thc first agar layer, 1.5 7o water agar was poured into

the platcs at least I day before ihe second layer was addcd.

The second layer, the selective media contained the soil and leaf diluted
suspensions. The plates wcrc then incubated 3-4 days at 25 +1oC. At the end of
this period actionmycctes, bactcria and fungi arc barcly visiblc on thc plates.

Thc third agar layer was addcd aftcr incubation. Thc cultures of
B.cinerea wcre suspendcd with a sterilizcd chcesecloth into the PDA mcdium.
The platcs wcre thcn incubatcd at 25oC for 6 days. Antagonistic organisms werc
purified on the inhibition zones as illustrated in Figurc 1 (Herr, 1959).

12
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Fig. I : Dctermination of thc inhibition zoncs using triple
agar layer tcchiquc

Streak Method : This mcthod is uscd for the antagonistic efficacy of mi-
croorganism. In streak method, thc antagonist was streaked on to the selective
media at onc side of a petri platc. After 4-6 day of incubation at 27 + 1,oc, the pa-
thogen discs (5 mm dia.) out from-the actively growing colony wcre placed on
the othcr side. After incubation for 5-6 days, thc zone of inhibition occured be-
tween thc two colonies was measured. Thc eflective antagonists werc sclccted as
antibiotic producers and hypcrparasite (Johnson er. al, 1960).

Agar-Ring Method : Firstly screened actinomycetes and bacteria were
selected with an agar-ring method improved by Turhan and Grossman (19g6). In
this method on the bottom of the plates, a circular piece of aluminium foil is
placed and an aluminium ring (60 - 70 mm dia., height t0 mm) is put on the foil.
Thcn PDA coolcd down to a temperature of 45 - 48oC is poured into the inside of
the ring by hand to a hcight of 5 mm. About 24 h later an isolate of actinomy-
cetes, bactcria or fungi is inoculated onto the whole agar surface. After 48 h incu-
bation at27 t loc the ring is removed with a sterilc forceps, thc agarlayeris
tumed upside-down and thc foil is pulled off. six agar discs (5 mm diam.) ob-
tained by punching out from the margins of activcly growing colonies of
B.cinerea are transfcrred to this side. After an incubation period of 5 to l0 days
at appropriatc temperature radial growth of the pathogen is measurecl and com-
pared with the growth on control plates in ordcr to assess the antibiotic cfficacy
of the antagoniss.

l3
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ANTACONTISTIC EFFECTS OF SEVERAL ISOLATES AGAINST GRAY MOLD

Determination of the antibiotic activity rvith culture filtrate :

The antagonistic organism was grown in 100 ml PD (Potato dextrose) medium in
250 ml crlenmaycr at25 + loC for 15 days. Thc culture liquid was then obtained

by filtering the culturc ascptically through filter paper. Thc culture filtrate of the

antagonist was addcd to sterilized warm PDA at the sevcral rates. After the medi-

um solidifed, the plate was inoculatcd by placing the fungus disc in the centre.

The culture was cvaluatcd by thc radial growth (Johnson et al, 1960; Arjunarao,
t97r).

RESULTS

Isolation and screening of antagonists in vitro :

Washing from leaves and soil suspensions contained numerous microor-
ganisms was exhibited various antagonistic actions toward B.cinerea. The po-

tential of TS6microorganism isolates from leaves, soils and sclerotia was shown

inTable 1.

Table 1 : Number of Actinomycetcs, bacterial and fungal isolates

Differcnt rsolatcs such as actinomycetcs, fungi and bacteria were isolated in

totally 756 microorganisms. The incidence rate of the isolates were 62.6, 3O.7

and 6.7 70 respectively.
Screcning of antagonists in vitro :

Thc isolates that gave the bcst results in thc triple agar layer were compared

with each other of streak and agar ring method to choose for the best ones. The
results of these tcsts wcre summarizcd in Tablc 2,3, 4.

Microorganisms
Isolatcd

source ot lsolatlon

iclerotiun
Total

No
lomato Pepper lEgcrrlant lucumbc
Leaf Soil Lcaf Soil [caf Soil lral Soil

Actinomycetcs

Fungus
Bacterium
Total

98

50
8

156

181

55

t2
248

3l
6

5

42

34

ll
I

46

2 1

5

0
26

30
69

5

104

30
19

11

60

48
1

2

51

0
16

7

23

473

232

51

Total Number 4M 88 130 111 23 756
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Table 2 : The antagonistic actinomycetes determined with the Streak and
Agar-ring methods.

No

of
rsola.

Width of inhi-
bition zone

(mm) as streak
method

Effectivenesr
rf the isolate
as Agar-ring

method No

tlumber

of
rsola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
of the isolates

as Agar-ring
method

1

2

3

4

5

6

7

8

9

l0
11

12

r3

t4
15

l6
t7
18

19

20

21

22

23

A-310

A-257

A455
A-2

A-10

A.456

A-630

A4
A-293

A-330

A-387

A486

A-608

A-615

A-624

A-297

A-303

A-53

A-74

A-191

A-2r0

A-22r

A-216

30

26

24

22

22

22

2t
20

20

20

20

20

20

20

20

19

t9
l8
18

18

18

18

r8

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4l
42

43

44

45

46

A-295

A-626

A-@7

A-653

A-672

A-674

A-197

A-281

A-288

A437

A-625

A-6&
A-83

A-l6l
A-zM
A-259

A-289

A472
A-5

A-18

A-62

A-81

A-82

18

l8
18

l8
r8

18

17

t7
t7
t7
17

t7
r6
l6
16

16

l6
l6
15

l5
15

l5
15

+++

+++

+++

+++

+++

+++

#
+
#
#
+
+
+
#
#
+
#
+
+
#
+
#

l5



No

Number

of
rsola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
rf the isolate:
as Agar-ring

mcthod No

,lumber

of
rsola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
of the isolates
as Agar-ring

method

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

A-90

A-119

A-170

A-189

A-214

A-323

A490
A-505

A-23

A-69

A-258

A-329

A-332

A-7

A-41

A-z8r''

15

15

15

15

t5
l5
r5

l5
t4
14

t4
14

14

13

13

13

+
#
+
+
+
+
+
+
+
#
#
#
#
*
+
#

63

64

65

66

67

68

69

70

7l
72

73

74

75

76

77

78

79

80

8l
82

A-620

A-86

A4U
A-1

A-3

A-14

A-3r3

A-34
A-392

1^429

4463
A-536

A-605

A-608

A-349

A-369

4441
A-347

A-359

A-539

13

ll
ll
l0
r0
10

l0
10

10

10

r0
l0
10

r0
9

8

8

7

6

5

+
#
#
#
#
#
#
#
#
#
#
#
#
#
+

+

+

+

+

+

ANTAGONTISTIC EFFECTS OF SEVERAL ISOLATES ACAINST GRAY MOLD

+ : Mycclial growth of B.c. No effcct :0
++ : Low rr ii " Low Antibiosis : Inhibition zone < 3 mm
+++ : No mycelial growth of B.c Dcfinite " : ,, ,, 

3_6 mm
Strong " : " " 7-10mm
Verystrong " : " '!t >l0mm

l6
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Table 3 :Thc Antagonistic fungi detcrmined with the Strcak and
Agar-ring method.

No
Number

of
isola

Width of inhi-
bition zone

(mm) as streak
method

Effectivcness
rf the isolates
as Agar-ring

meth.

No

Number
of

isola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
of the isolater
as Agar-ring

meth.

I
2
J

4
5

6

F-1
F- 534
F- 550
F- 109

F- 142
F- 585

20
20
20
l8
t7
17

+++
+++
+++
+++
++
++

7

8

9
l0
l1
t2

F- M5
F- 537
F- 543

F- 560
F- 16

F- 565

5

5

5

5

2

2

++
++
++
++
++
++

No

Numbcr
of

isola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
:f the isolater
as Agar-ring

meth.

No

Number
of

isola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
of the isolater
as Agar-ring

meth

13

14
15
l6
17
l8
l9
20
21
22
23
24
25
26
27
28

F-515
F-3
F-491
F-509
F-510
F-542
F-564
F-587
F-4
F-5
F-2
F-7
F-181
F-450
F -5t2
F-555

1l
l0'
10
10
10
10
l0
l0
9
9
8

8

8

8

7

7

++
++
++
++
++
++
++
++

+
+
+
+
+
+
+
+

29
30
31
32
33
34
35
36
37
38
39
40
4t
42
43
44

F- 535
F- 110
F-'l13
F- 108

F- lll
F- 114
F- ll8
F. l2l
F- 685
F- 112
F- 115

F- 117

F- 122
F- 686
F- 116
F- 684

5

4
4
3

J
J

3

3

2

2
2

2

2
1

I

+
+
+
+

t
+
+
+
+
+
+
+
+
+
+
+

t7
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Table 4: The antagonistic bacteria determined with the Streak and
Agar-ring method.

When all isolates were evaluated in Table 2,3,4, it was achieved various
effectivity range of 157 (20.8 Vo) of 756 isolates. The isolate activity is shown to
be.very similar in two tcsts as well. The ability of the antagonists to control B.
cinerea at streak method will appear the condition clearly. The evaluation of the
inhibition zones of all isolates was given in Table 5.

Table 5: Mode of Antibiotic activiry by using the Streak Method

82 (17 .3 Vo) of 473 actinomycetes showed various degrees of effect on
B.cinerea on the contrary 391 (82.7 7o) isolates had no effect. There were 55
(23,7 vo) antagonistic fungal isolates which included hyperparasitic fungi. Bacte-
ria were determined as 2o (39.2 7o). The isolates shown antagonistic activity

l8

No
Number

of
isola.

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
rf the isolater
as Agar-ring

meth.

No
Number

of
rsola

Width of inhi-
bition zone

(mm) as streak
method

Effectiveness
of the isolates
as Agar-ring

meth.

I
2
3

4
5

6
7

8

9
10

B-17
B- 290
B- 220
B- 480
B- 482
B- l0l
B- 225
B- 477
B- 479
B- 109

30
19
l8
18
l8
l7
t7
t7
t7
16

+++
+++
+++
+++
+++
++
++
++
++
++

l1
t2
l3
t4
l5
l5
l7
l8
l9
20

B- 496
B- 104

B- 105

B- 120
B- t25
B- 687

B- 688
B- 123
B- t24
B- 689

16
15
14
3

3

3

3

2
2
2

++
++
++
+
+
+
+
+
+
+

Type and Degree of Effectivity

Number of Isolates
TotaI

NumberActinomvcetes Fungi Bacteria

No effect

Low Antibiosis

Definite Antibiosis

Strong Antibiosis

Very Strong Antibiosis

Hyperparasitic Effect

391

0

2

15

65

177

7

9

l5
l3
11

31

3

4

0

r3

599

10

l5
30

9l
11

TOTAL 473 232 51 756
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were included in strong and very strong antibiosis groups. on the other hand,
only one isolate of l6 fungi determined on the sclerotium shown strong activity
of 7 bacteria was low antibiosis group. It was also determined l l non effectivL
hyperparasitic fungi in the tess.

After all of the isolates had been evaluated and ranked, a final comparison
was carried out with the most promising isolates. These isolates were classified
in accordance with their culture filtrate containing the inhibitory substances. The
antagonists were grown in pD medium and filtered aseptically, then the culture
filtrate of the antagonist was added to warm pDA at the iates of tt+ and l/10. As
the test results: The culture filtrate of isolate F-1, diluted four and ten times with
PDA, reduced rhe mycelial growth of B. cinerea at the rates of 71.6g and 5g.47
70 respectively. The reductions with isolate B-17 were g2.9 and 6g.62 voin some
respects. (Fig 2, 3).

--T.CQNTROL

3

DAYS

- 

F_l(l/10) @ F-t(u4)

Fig 2 : The inhibitory effect of the culture filtrate of F- I on the B.cinerea

90

a80
E

*roL

s60

Fro
940
9m
z,
320ool0

l9



ANTACONTISTIC EFFECTS OF SEVERALISOLATES AGAINST GRAY MOLD

90

?80
;70F
s60
F50;
940
930
z,
320oo10

t2

---.GoNTROL

3

DAYS

- 

B-17(l/10)

4

ffi B-r7(U4)

Fig 3 : The inhibitory cffect of the culture hltrate of
B-17 on thc B.cinerea

The most effective and promising antagonists that inhibited B.cinerea
growth on media were selected. Fungal isolate F-1 was identified as Paecilo-
myces lilacinus by C.A.B. Intcmational Mycological Institute and bacterial

isolate B-17 was idcntificd as Bacillus firmus by INRA, Ccntre de Resherches

D'Angers Pathologie Vegetalc ct Phytobacteriologie.

DISCUSSION

The most potcntial antagonists that exhibitcd inhibition against the gray

mold pathogen Botrytis cinerea werc invcstigatcd in vitro study. The sclection

of the antagonists from both leaves and soils was bascd cn thcir good perfor-

mance in-vitro tests. The effectivity of biocontrol agcnts rs closely related to the

antibiotic activity rather than the hyperparasitism.

Antagonism is found between microorganisms on leaf and fruit surfaces

and the relationship between B.cinerea and thc microflora. Its inoculum poten-

tial is limited by its microbial hcighbours which produce antibiotics. The antibio-

tic action of the promising isoldtes is connccted with their ability to toiin produc-

tion. Both of thc isolates has strong inhibitive action toward to B.cinerea.
Paecilomyces lilacinus was isolated from tomato and cucumber phyllosphere

and eggplant and cucumber greenhousc soils. Bacillus firmus was also isolat-

20
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i,

ed from tomato phyllospherc. The antagonistic activity of two rsolatcs was detect-
ed by other rescarchcrs (Blakcman and Fokkcm a, 19gZ: Rod, l9g4; Edwards et
al, 1989; Newhook, 1951).

Scveral in vitro methods for detcrmination of tllc antagonistic activity by
the scrccning large amount of leaf and soil flora was uscd to perevent ttre growt-h
of B.cinerea.

B.cinerea is greatly inhibitcd by two antoginsts; paecilomyces lilaci-
nus and Bacillus firmus which acts by antibiosis. Thesc promising biocontrol
agcnts will takc considcration for furtner in-vivo tests to evaluate their potential
applications.

6zrcr

BOtrYtiS CiNCTCA' YA KAR$I qE$iTLi iZOIETI-RRIN ANTAGO-
NisriK ETKiLERi Uzeniwoe iN-virno ARA$TTRMALAR
Bu gahgmada, geqiti ortamlar tizcrindc B.cinera'nrn geligmcsini engelle-

yen birgok antagonist aragtlnlmtgtrr. Bitkilerin ycqil aksamr ve topraktan izole edi-
len fungus, actinomycetes vc bakterilcr, B.cinerea'ya kargr oian antagonistik
potansiycllcri ydntindcn dc$crlcndirilmiqlcrdir. ilk de$erlendirmelere gcirc
B.cinerea gcliqimini in-vitro da azaltma cizclli$indc otan lti mikroorganiima
tanllanml$tlr. Paecilomyces lilacinus ve Bacillus firmus olarak belirlenen
bu antagoni stler, patoj enin biyoloj ik kontrolunda iim i tvar olarak bulunmuqlardr r.
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ABSTRACT

Among the sevenfungicides tested in 1983-84 and 1984-85, Bavistin and
Benlate were proved effective in contolling the disease in hoth of years. The de'

crease in disease incidence resulted into maximum increase of cuminyield in the

years in question by these two fungicides.

INTRODUCTION

Cumin ( Cuminum cyminum L.) is an important cash crop of Rajasthan
and Gujrat. Wilt of cumin induced by Fusarium oxysporu^m f.. sp._cumini is

a destnictive disease of cumin in all cumin-growing areas oI India. (Patel et al.,
1957). Patel, et al., (1957) found that the loss varied between 5 to 60 per centin
Rajasthan. In later studies by Patel and Prasad (1993) the lo.sles.reported to be
up[o 96 per cent in Gujrat. In Rajast]ran, Mathur and Mathur (1964) observed the
losses ranging upto 70 to 80 per cent.

MATERIALS and METHODS

Looking to thc severity of disease and losses caused by it, an experiment

with cumin cv RS - 1 was conducted in randomised block design in 1983-84 and

1984-85 at college farm in jobner. Plot size was 2x2.5 m. The row to row and

plant to plant distance was 15 cm and 5 cm respectively. The available soil mois-

ture content ranged from 12 to 15 per cent and soil temperature upto 15 cm depth

ranged from22-25"C. Ten days before sowing, the plots were artificially inocu-

lated with Fusarium inoculum. The spore concentration was l0o conidia per ml.

The inoculum was obtained from lO-days old culture of the pathogen grown at

25-30oC in 500 ml flasks each of which contained 100 g sterilized maize meal

medium (25 g grinded maize and 75 g moistened soil). Inoculum from three

flasks was pooled and evenly mixed up with the soil of each plot.

Relative efficacy of 7 fungicides viz. Planwax, Vitavax, Bavistin WP, Thi-
obendazole, Demosan 65W, Dithane M-45 and Benlate at the rate of 2 g/kg seed

V.N. PATHAK
Dept. of Plant Pathology
(Rajasthan Agriculture University)
R..C.A. Udaipur 313001, India.
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wcre shaken togethcr by secd dressing machines. This is a cssentially a hollow
cylindrical mctallic drum fincd at onc cnd with a lid, which can bc cloicd rightly.
Ecccntrically at cithcr cnd, this rcsts on a stand and is providcd with a handlc. on
tuming the handle not only does thc drum rotatc, but bccausc of thc eccentric
mounLing thc contcnts gct a very thorough agitation. By such an action the seeds
and the chemical inside get mixcd thoroughly. The crop was sown in the first
wcek of Dccember in 1983-84 and in 1984-85. Each treatment consisted of four
replications.

Since a diseased plant wiltcd comprctcry as a result of pathogenesis, there-
forc, obseruations wcrc confincd to diseasc inciclcncc only. Numbcr of diseascd
plants wcrc countcd daily and the daily counts wcre added up and thc total num-
bcr of plants wiltcd was utilizcd in computing per ccnt discase incidcnce. The
crop was harvcstcd 105 days aftcr planting. Thc data recordcd

Per cent discasc incidcncc = Numbcr of wilted plants
x 100

Numbcr of plants inoculatcd
for diseasc incidcncc and yield was subjcctcd to analysis of varicncc for rhc eval-
uation of rcsults.

RESULTS

Minimum diseasc incidcncc was rccordcd in both of years in plots sown
with Bavistin-trcatcd seeds (Tablc 1). Next bcst was Benlate treatment. In both of
years, no significant diflcrcncc in disease incidcncc was rccorded bctwccn Bavis-
tin and Bcnlatc treaLmcnt but discase incidencc in these trcatments was signifi-
cantly lower than the discase incidence in checks plots. In both the ycars, Dcmos_
an and Dithanc M-45 proved lcast cftcctive. Highcst pcr cent disease control was
obtained by Bavistin followcrl by Bcnlate in both of years, while lcast pcr cent
disease control was obtained by Dcmosan and Dithanc M-45.

All the fungicides rcndered highcr yiclds over chcck in both of years. Max-
imum yields wcrc rcndcrcd by Bavistin followcd by Bcnlatc in both of years. The
differencc in yields rcndcrcd by thcsc two fungicides was non signil'icant. yields
from Bavistin and Bcnlatc trc{ll.ments werc significantly highcithan the yiclds
from chcck in both of ycars. Although pcr ccnt yicld incrcase over check was ob_
taincd by all thc fungicidcs in both of ycars, but pcr ccnt yicld increasc was high-
cst in Bavistin followcd by Bcnlate in both of ycars.

DISCUSSION

Except a rcport by singh ct al (1972) conccming eflcctivencss of sced
trcatmcnt with an organomercurial compounds, no information was availablc on
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CUMIN WILT DISEASE

disease management by chemical seed treatment. The prescnt study indicates that
the disease can be significantly reduccd by seed treatment with Bavistin and Ben-
late. It is interesting to recall that seed treafinent with these fungicides have been
found effective against Fusarium wilt of other crops as reported by Kanniyan
and Nene (1974) and chakrabarri and Basuchaudhary Q979 and 1980). The ef-
fect of Bavistin and Chakrabarti and Basuchaudhary (1979 and 1980). The effect
of Bavistin and Benlate lasted for 35-40 days. presence of these fungicides on
the surface of seed checked the growth of the pathogen either present in seed or
soil. The initial infection to plant by Fusarium was rcduced by these fungicides,
which resulted into dccrease in disease incidcnce and increase in cumin yield.
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Effect Of Solicylic Acid on the Control Of Bocteriol
Speck of Tomoto Coused by Pseudomonos

syringoe pv. tomoto

Cumhur eOfrUUS A.Hakkr SAYAR

Ankara University, Faculty of Science, Deparrnent of Biology,
BeEevler - Ankara / TURKEY

ABSTRACT

Seven applications of salicylic acid (0.36 to 7.24 mIVI) to tomato plants
(I.ycopersicum esculentum) at 2-day intervals prior to inoculation with
Pseudomonas syringae pv. tomato reduced the severiry of bacterial speck by
up to 81 .0 7o. Treatments with 3.62 mM salicylic acid reduced the disease severi-
ty by 71.7 - 81.0 7o according to contol plants under greenhouse conditions.
Applications by either iruigation or spray conferred the same degree of resistance
of tomato plants to bacterial speck. Growth of P.s.pv. tomato was not afficted
when applied to bacterial growth medium at concentrations from 0.36 to 7.24
mM.

INTRODUCTION

Bacterial speck of tomato (Lycopersicum esculentum Mill) caused by
Pseudomonas syringae pv. tomato (Okabe) Young et al (P.s.pv.tomato)
causes substantial economical loss in tomato crops in many countries (4, 11,23,
24,29). Presently, three strategic are used to control the bacterial speck of toma-
qg. II 4e firs_t,_gopper compounds and streptomycin sulfate are applied to plants
(3,7, 8, 14,29).In the sccond, resistant tomato cultivars dcvelo-p:ed to ba^cterial
speck (5, 18, 19, 20). In the third, certain strains of fluorcscent pseudomonad
qry qpplied to plants to antagonize which have been shown to P.s.pv.tomato
(6,7,9).

Salicylic acid, a phenolic compound, regulates plant growth (ZZ) and in-
duces flowering (12, zf) i1 some plants. Salicylic acid and icetyl salicylic acid
induce pathogenesis related proteins and confer resistance to plarits to some viral
diseasds (16, 17, 26, 27, 28).

Below, we describe an evaluation of salicylic acid on the induction of the
resistance of tomato plants P.s.pv.tomato infection under greenhouse condi-
tions.
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B ACTERIAL SPECK OF TOIVTATO

MATERIALS and ]\{ETHODS

Bacterial strain and inoculum. Thc strain of P.s.pv.tomato used in
this study was obtaincd from lcavcs of tomato secdlings infcctcd with bacterial
spcck pathogcn in Bursa, Turkey in 1983. This strain was culturcd on King's
medium B(13) for48 hrs at24-26 oC and thc cclls wcrc washcd from the agar
surface with sterilc distillcd watcr and stored at +4 "C. Thc conccntration of ino-
cula was adjustcd to 10e colony-forming units per millilitcr with stcrile distilled
water.

Tomato plants. Bactcrial spcck susccptiblc tomato cultivar H-2274 used
in this study was obtaincd from Ministry of Agriculturc and Forcstry of Turkcy.
Tomato sceds werc sown in trays and grown for 6 days in grcenhouse. Secdlings
wcrc translcrred to pots (15 sccdlings per pol.) and grown for 16 days at 20.8 +
2.1 "C (minimum 14.0 oC, maximum 28.5 'C) and 73.0 + 5.5 7o relative humidi-
ty in grcenhousc. Eight plants per pot, at the samc stage of dcvclopment, were
identified at l6 days and left undisturbed; all othcr plants wcrc rcmovcd.

Application of salicylic acid to plants. Salicylic acid solutions were
prcparcd in stcrile distillcd watcr at 0.36,1.45,3.62 and 7.24 mM concentrations
and storcd at +4 "C. Twenty-four day old tomato sccdlings wcrc trcated scven
times with salicylic acid by spray (10 ml/plant) or by irrigation (100 ml/pot) at 2-
day intcrvals. Control plants wcre trcatcd with stcrilc distillcd watcr. Each con-
centration of salicylic acid was applied to fivc scparatc pots, each containing eight
plants (40 plants total pcr cach salicylic acid conccntration). After salicylic acid
applications, tomato leaves werc sprayed thrcc times with sterile distilled water at
2-day intcrvals.

Inoculation and estimation of disease severity. Plants wcrc inoc-
ulated with a hand-held sprayer until water droplcts formed on both the upperside
and underside of leavcs (approximately l0 ml inoculum per plant). Inoculated
plants wcrc kept at high humidity in scparate polpcthylcne bags for 48 hrs, and

thcn transfcrrcd to grccnhouse until symptoms dcveloped. Diseasc severity was

recordcd 15 days altcr inoculation using thc lollowing scale (20): 0 = no disease;

1 = 1-3 spccks perleaf; 2=4-lO spccks pcrlca[;3 = ffiore than 10 specks pcr
leaf. The two uppennost leavcs of each plant wich were fully cxpanded and uni-
formly infected wcrc uscd to determine thc disease index. Thc data wcre subject-

ed to statistical analysis using Tukey's multiple comparisons test.

RESULTS and DISCUSSION

Thc cffcct of salicylic acid conccntration and mcthod of application on the

induction of rcsistancc to P.s.pv.tomato infcction are shown in Table 1. Thcre
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was no significant diffcrcnce betwccn irrigation and spray mcthods of salicylic
acid application whcn resistancc to p.s.pv.tomato infcction was asscssed
(corrclation cocfficient = 0.994). The 3.62 mM concentration was thc most effec_
tivc in both inigation and spray methods, resulting in significant reduction in dis-
easc severity. This saliciylic acid concentration rcduccd dise asc severity by g 1.0.

Table 1. Eftcct of salicylic acid conccntration and mcthod of application on the
conr.rol of bactcrial spcck of tomato causcd by pseudomonas sy_
ringae pv. tomato.

* Every index value was obtaincd from five rcplicates (cach rcplicare consistcd of I pot (g planrs).
Means within each column values follorvecl by thc same lcrrcr arc not significantly differenr (p =
0.05) according to Tukey's muhiple comparisons proccdure.

and7l.7 vo whcn applicd by spray or irrigarion, rcspectivcly. Reductions of dis_
easc scvcrity by salicylic acid conccntrations bclow 3.62 mM wcrc statistically in-
significant. Also, thcrc was no significant differcncc bctwccn the 3.62 and 7.24
mM salicylic acid conccntrations. Phytotoxic cffcct and thc increasing in disease
severity werc observcd at7.24 mM conccntration of salicylic acid, and rcsulted in
plants that wcre l0 - 15 o/o shortcr than control plants. probably lhc phytotoxic
effcct of 7 '24 mM concentration of salicylic acid miglrt rcducs ihc rcsistance of
tomato plants to bacterial spcck pathogen.

Thc rcsults of this study show that salicylic acid has a potcntial for use in
the control of bacterial spcck of tomato causcd by p.s.pv.tomato. This is of

Conccntration

of
Salicylic Acid

Diseasc Indcx* Rcduction of Disease (o/o)

Spray Inigation Spray Inigation

0 (Control) 2.142 a 2.248 a

0.36 mM 1.866 a 1.855 a 12.9 17.5

1.45 mM 1.452 ab 1.775 a 32.2 21.1

3.62 mM 0.407 b 0.636 b 81.0 71.1

7.24 mM 0.965 b 0.840 b 55.0 62.6
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importance, since control of bacterial speck of tomato by copper compounds has

not been effective in some studies (10, 15, 21), and some strains of
P.s.pv.tomato have been found to be resistant to copper compounds (1,2).
Future studies should focus on the effects of salicylic acid treatment on the con-
trol of bacterial speck of tomato undcr field conditions and on tomato yield. In
addition, these studies should also investigate the cffects of salicylic acid deriva-
tives (e.g., acetyl salicylic acid) as well as the mechanism of salicylic acid-
induced resistance to P.s.pv.tomato infcction. The mechanism of action of sal-
icylic acid in the induction of resistance to P.s.pv.tomato is not presently un-
derstood. Based on this study, salicylic acid had no toxic effect on growth of
P.s.pv.tomato when applied in to growth medium at concentrations ranging
from 0.36 to7.24 mM. This suggests that salicylic acid action is exerted at the
level of plant, e.g. induction of the synthesis of pathogenesis related proteins.

6znr

Pseudomonas Syringae pv.Tomato, NEDEN OLDUGU
DOMATES BAKTERiYEL LEKE HASTALIGININ KONTROLU UZNNiXN

SALiSiLiK ASiDiN ETKiSi

Salisilik Asidin P.s.pv.tomato ile inokule edilmedcn cince domates bit-
kilerine (Lycopersicum esculentum) ikiEer gtin arahklarla 0.36 - 7.24 mM
arasr konsantrasyonlarda 7 dcfa uygulanrqr bakteriyel lcke qiddetini Vo 81'ekadar
di.iqtirmtigti.ir. Sera qartlan altrnda 3.62 mM salisilik asit uygulamalan kontrol bit-
kilere gdre hastahk qiddetini Vo 7 |.7 - 81.0 arasrnda diiqi.irmtiqttir. Gerek sulama
ve gerekse pi.iski.irtme yoluyla yaprlan uygulamalar bakteriyel lekeye karqt do-
mates bitkilcrinin aynr dcrecede direng kazanmalanna ncden olmugtur. Salisilik
asidin tireme besiyerine 0.36 - 7.24 mM konsantrasyonlar arastnda ilavesi
P.s.pv.tomato'nun i.iremesi iizerine etki etmemiqtir.
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ZU SAM MENFASSUNG

Die drei Grtiser Cyrtodotr dactylon (L.) Pers., Cyperus rotundus L.
und Sorghum halepense (L.) Pers. sind die wichtingsten Schadgriiser in Zit-
rusanbau der Tiirkei. Das Ziel dieser Arbeit war, die Wirkung von I4 Varianten
aus v e r s c h i ede ne n B o de nb e ar b e it ttn g s ma Bnahmc n, H e r b i z i danw e ndun I e n und
deren Komhinationcn sowie Bedeckung mit scltwarzer Folie auf die ober - und
unter i rdis c he v e I e t(tt iv e E ntw ic hklung di e s e r A rt e n zu unt e rs uc he n.

Bei der Bcdeckung mit schvarzer Folie sowie bei der Kombinationsanwen-
dung von Bromocil + GlS'phosat wurde ausreichende Entwicklungshemmung
dieser atsdatter nden U nkrautarten festgestellt. Durch die intensive Bodenbearbei-

tung mit Grubber oder Scheibenegge kdnnen die drei Unkrautarten reduziert, je-
doch nicht entscheiderul zuriickgedriingt werden. Mit dcm Einsatz von Glyphosat
in Kombinationenmit mechanischen Mapnuhmen liefon sich die Arten nur unbe-

friedigend kontrollieren, die einzige positive Awnalune war hier Herbizidarwen-
dung in Kombinntion mit Grubbereinsatz.

Die Ergebnisse zeigen, daB man auf mechanische MaBnahmen mdglichst
verzichten sollte. Die Bedeckung mit Folie zur Unkrautkontrollc sollte weiter un-
tersucht werden. Dic Wirkung von Herbiziden wirtl weiter geprnft, auch um

Mdglichkeiten der Unkrautkontrolle in jungenZitruspflanzungen aufzuzeigen.

EINLEITUNG

Zitruspflanz.ungcn wcrdcn hcutc in dcr Tiirkei mcistcns im Abstand von 7
x 7 m angclcgt und im Sommcr allc 2 Wochcn bcwasscrt. Vor dcr Bcwasserung
findct cine relativ cinscitigc Bodcnbcarbcitung mit Grubbcr odcr Schcibcncgge
statt. Dicsc MaBnahme frihrt jcdoch mittcl - bis langfristig bci glcichzcitigcr Vcr-
tcuerung dcr Arbcitskriiftc zu cincr zunchmcndcn Vcrscharfung des Unkrautpro-
blcms in Zitrus und macht dic Erarbcitung vcrbcsscrtcr Bckimpfungsstratcgicn
untcr stadicrcm Einbczug modcmcr Vcrlahrcn crfordcrl ich.

Heute ziihlcn in Zitrusgirtcn dcr Qukurova aufgrund dcr gcnanntcn Map-
nahmen ausdauemde Grliscr wie Cynodon dactylon (L.) Pcrs., Cyperus ro-
tundus L., und Sorghum halepense (L.) Pcrs. zu dcn Problcmunkriiutem.
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V ERUNKRANUTI.JNG IN MRUSGARTEN

- . . ln^zitrusgaficn wurdcn versuche untcr Einbeziehung von 14 Unkraut-
bektimpfu.ngsvaria-ntcn du rchgcfr.ihn Dic Auswcrtungei crfolgten unter
Benicksichtigyng. dcr ober - und untcrirdischcn Entwickl[ng der drEi oben ge-
nanntcn Arten in Abhingigkcit von dcn BcktimpfungsmaBnahmen. Die Variani-en
bestanden aus EinzelmaBnahmen bzw. I(ombinatiSnen von Herbizidanwendun-
gen und Bodenbcarbcitungen sowie Bodcnbcdcckung mit schwarzcr Folie.

MATERIAL und METHODEN

Die versuche wurdcn im Zitrusanbaugcbict in Alata-Qukurova durch-
gefiihrt. Die ParzellengniBe der Variantcn in dcn Zitrusrcihen bctrug 200 m2 und
zwischen den Zitrusrcihen 400 m2. Dcr unkrautdeckungsgrad wurde am
1.2.1987 in den einzclncn Parzellcn nach Artcn aufgcnommen. Neun Tage
spiiter, am 10.2.1987, wurdc dic vcrsuchsfliichc ca. 30 cm Tiefc gcpfltigt.

Dic Versuchc wurden in 14 vicrfach wicdcrholtcn Varianten angclegt. Die
Anwendungshiufigkcitcn dcr MaBnahmcn zu jcdcr Variantc sind in Tabcllc 1 dar-
gestellt. Die MaBnahmcn crfolgtcn nach Bcdarf bci cincm unkrautdcckungsgrad
von 5-10 vo.Dic Anwendungstcrminc sind in dcn Abbildungcn dargestcllt.

Die Hcrbizidvariantcn wurdcn mit cincm parzcllcnspri u.gcrx (Druck : 3-4
bar, Ausbringmcngc : 600 1/ha) bchandclt. Dic Hcrbizidc kamcn in praxisublich-
er Dosicrung zur Anwcndung : Bromacil 5,6 kg/ha, Glyphosat 4,6 kg/ha, para-
quat 0,4 l/ha.

Tab. l: Anwcndunghliufigkcitcn dcr Variantcn in und zwischcn dcn
Zitrusrcihcfi

Nr. der
Variante

Variante Anwcndun e shiiufi ckeit
(im Zweij ahicszeirr"aum)

Nur Herbizide
. (in dcn Rcihen) I

Nur Hcrbizide
. (zwischcn dcn Reihen) 1

Nur Herbizide

x Bromacil + 2 x Clyphosat

x Bromacil + 3 x Glyphosat

x Paraquat

x Folie

x Schebeneggc

x Sch. egge + 2 x Glyphosat

(zwischcn dcn Rcihen) 9Shcibcncggc+Clyphosat _,-- . _

Mahen
(Twicshen dcn Rcihcn) 7

(in dcn Rcihen)
Bcdcckuns mit schwarzcr Folic- (in dcn Reihcn)
Scherbcnegge

- (in dcn Rcihcn)
Mlihen + Glvohosai

Mehcn 
(in dcn Rcihcn)

Handhacke + Glvofio-set"(indin den Reihcn)

l3
1

11 x Mahcn

8xMdhen+2xGlyphosar
_ (zwischcn den Reihen) l0 x MahenM[hen + Clyphosai

Hardhacke
(zwischendcnRcihcn) 7 x Mahen +2 x Glyphosat

(in den Reihen)

Grubber

9 x Handhacke

6 x Handhacke+2x Clyphosat

9 x Grubber

7 x Gnrbbcr + 2 x Clyphosat

. (zwischen dcn Reihcn)
Grubbcr + Glvnhoslt

(z.wischcn dcn Rcihcn)
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Die versuchsdauer betrug zwei Jahrc. Etwa alle zwci Monate wurde der
Unkrautdeckungsgrad in dcn Einzclparzcllcn in 7o boniticrt. Das unter-irdische
wachstum dcr ausdauernden unkrautartcn wurde einmal am25.l2.l9g7 in jeder
Parzelle auf einer Fliiche von I m2 bis 20 cm Ticfc crfaBt. Hicrz.u wurden die No-
dien der Rhizome von c. dactylon und s. harepense sowie die Knollen von
C.rotundus geziihlt.

Die versuchsfliiche wurden im sommer nach Bedarf ca. alle 2 wochen
bewtissert. Alle wcitcrcn BewirtschaftungsmaBnahmen wurclen praxisiiblich
durchgeftihrt.

ERGEBNISSE 
,.

1. Verunkrautung in Abhingigkcit von Bromacil - + Glyphosat _ 'i

Anwendung.
Alle drei ausdauemdcn Arten c. dactylon, c. rotundus und s. hale-

pense zeigen durch die Bromacil - + Glyphosat Anwcndungcn im vergleich mit
variantcn wic Paraquat, Schcibcncggc, Miihcn, Handhacke und crubber eine ab-
nehmendc obcrirdi sche Entwicklung

Einzclne Artcn wcisen ab Friihjahr 7987 i.ibcr dic verblcibcnde Versuchs-
dauernichtmehrals 15 7o Dcckungsgrad auf (Abb. l).

Deckungsgrod in % (in aen Reihen)

e Anwendungsdolm

128 7.10 I.l2 l2 7,6 ll.E l4l0 Zl2 tsAruendsssddm

Monole lm 1987 und 1988

Abb. i : verunkraurung in Abhiingigkcit von dcr variante "Glyphosat +
Bromacil".
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Deckungsgrod in % (zwlschen den Relhen)

Anwend69sdolum

t2 nA z8 128 7.10 l.l2 12 BA 7.6 ll.8 l4l0 Zl2

Monole im 1987 und 1988

N eesomt ffi c, aoctyton ffi c, rotundus El s, hot.p"nr"

Abb. I : Verunkrautung in Abhiingigkeit von der Variantc "Glyphosat +

Bromacil".

Die unterirdischc Entwicklung wics fi.ir dic "z.wischcn den Rcihen - " Vari-
anthe Nodicnzahlcn von 0 und 17 pro m2 ftir C.dactylon und S.halepense
auf. Bei C. dactylon wurden 39 Knollcn / m2 gczihlct.

In dcn Ztrusrcihcn lagcn die Zahlcn fiir dicsc Artcn in cntsprechcndcr Rei-
henfolgc bci 20, 20 und 8 pro m2 . Zwischcn dcn Rcihcn war bci bcidcn Herbi-

zidvariantcn dic Gcsamtvcrunkmutung gcringcr als in dcn tibrigcn Variantcn.

2. Verunkrautung in Abhiingigkcit von Praaquat - Anwcndung
Trotz 13 maligcr Paraquatanwcndung konnLen im Sommcr Gesamwerunk-

rautung wie auch Dcckungsgrad der drci Problcmungrdscr nicht bis in den

gewiinschten Bcreich von 5-10 Vo rcduzicrl wcrdcn (Abb. 2)'

36



cc
rid

FF
lloo
dd[[

--^.9 rcb

Ngs
E33
933
fEf

6'c
I
s
F
lof
d

t@

F.N. UYGUR, o.qrNAR, L.PULSCHEN and W.KOCH

Deckungsgrod in % (in den Reihen)

7.10 l-12 ll,8 l4l0 212 eAnwendunosdotum

Monole im 1987 und 1988

Nleesomt @ c, ooctyton ffi c. rotundus E s. hot.p"n..

Abb. 2 : Vcrunkrautung in Abhiingigkcit von dcr Variantc "Paraquat"
Bci dcr Paraquat-Variantc war auch dic untcrirdischc Nodicnbildung ziem-

lich hoch. So wurdcn im Mittel bci S. halepense 153 und bci C. dactylon 55
Nodicn I m2 gczlhlt C.rotundus bildctc im Durchschnitt 25 Knollen /rn2 .

3. Verunhrautung in Abhiingigkcit von Abdcckung mit schwarzer Folie
Bcdcckung dcr Zitrus-Rcihcn mit schwarz.cr Folic zcigtc auf die oberirdisc-

he und unterirdischc Entwicklung cinc ausrcichcndc Wirkung. Obcrirdisches
Wachstum konnte bci keincr Art fcstgcstcllt wcrdcn. Die untcrirdischc Nodienbil-
dung war hicr im Vcrglcich zu allcn wciLcrcn Varianten am nicdrigstcn
(S.hatepense l, C. dactylon 2 Nodicn und C.rotundus 22 Knollen/m2 ).

4 . Verunkrautung in Abhiingigkcit von Schcibcncggen-Einsatz
Dic Ergcbnissc (Abb.3) zcigen, daB dcr Einsatz der Scheibenegge allein

i.ibcr dic zwcijiihrigc Vcrsuchsdaucr Artcn wic C. dactylon, C. rotundus und
S. halepense nicht untcr Kontrollc bringcn kann : Gcgcniibcr der Gesamt
verunkrautung zu Vcrsuchsbcginn wurdc nach Ablauf dcr zwci Jahrc kcine Ver-
mindcrung crziclt.
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VERUNKRANUTI.JNG IN MRUSGARTEN

Deckungsgrod in % (zwischen den Reihen)

to
F Anwendhgsdolum

t28 7.t0 l.l2 7.6 ll.8 l4l0 212 FANEndunssdotum

Monqle lm 1987 und 1988

N eesomt H c, ooctyton ffi C, rotundr.s E s. hot.p"nr.

Abb. 3 : Verunkrautung in Abhiingigkcit von Variantc "Schcibenegge"
5. Verunkrautung in Abhiingigkcit von Schcibcncggcn - und Glyphosat -

Einsatz

Glyphosat - Behandlung in Kombination mit Scheibcneggen - Einsatz hatte
etwas bessere vcrunkrautungsmindcmdc wirkung gegcniibcr den drei ausdauem-
den Arten als alleiniger Scheibcneggcn-Einsatz (s. Abb. 3 u. 4).

Deckungsgrod in o/o (zwischen den Reihen)

l(I)

ts Anwenduosdolum

12 nA 26 128 7.10 l.l2 12 BA 7.6 ll.6 l4l1 Zl2 tsAnwendunesdotum

Monole im 1987 und 1988

N eesomt @ c. ooctylon [l[ c, rotundts E s. hol.p"n."
Abb. 4 : Vcrunkrautung in Abhiingigkcit von Varianl.c "Schcibcneggc + Glyphosat"
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Unterirdischc Nodicn - und Knollcnbildung wurdcn bci dicser Kombinan-
tion zweicr MaBnahmcn vcrmindcrt: bci C. dactylon um 37 Rhizomnodien/m2
(von 40 auf 3), bei S. halepense um 25 NodicrVm2 lvon 25 auf 0) und bei C.
rotundus um 14 Knollcn/m2 (von 63 auf 49). Auch hier hatte die zusiitzliche
Glyphosat-Anwendung eine Wirkung.

6. Verunkrautung in Abhlingigkcit von Mtihcn
Die in Abbildung 5 dargcstclltcn Ergcbnissc zcigcn, daB die Verunkrautung

durch Mahd nicht rcduzicrt wurdc. Besonders nahm dic niedring-wi.ichsige
C.dactylon in den zwei Jahren zu.

Deckungsgrod in % (in den Reihen)

t@

F Anwffdungsdotum

r2.8 7.t0 t.t2 12 78 ll.E 14lO 212 tsAnwendossdolum

Monole im 1987 und 1988

Deckungsgrod in % (zwischen den Reihen)

l@

12 nA 26 126 7.10 Ll2 12 %A 78 ll.8 l4l0 212 eAnwondunssdorum

Monole im 1987 und 1988

Eleesomt H c. ooctyon llil c, rotundw El s. hot"p"nr"
Abb. 5 : Verunkrautung in Abhiingigkeit von Variantc "Mdhcn"
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VERUNKRANUTIJNG IN i4TRUSCARTEN

Im Vcrglcich zu dcn andcren Variantcn wurde durch das Miihcn das unte-
rirdisches Wachstum dcr drci ausdauemdcn Artcn stimulicrt : Zwischcn dcn Rei-
hen wurden pro m' bci C. dactylon 48 Rhizomnodicn, bci S. halepense 120
Nodicn und bci C. rotundus 44 Knollcn gcztihlt. In dcn Reihen warcn cs bei
C. dactylon 58 Nodicn/m2 , bci S. halepinse 153 Nodi cn/mz und bci C. ro-
tundus 26 Knollen/m

7 . Vcrunkrautung in Abhiingigkeit von Miihcn in Kombinationcn mit Gly-
phosat-Anwcndung

Durch die Anwendung von Glyphosat in Kombinationcn mit Mahd wurde
die Verunkrautung dcr drci Aften um mchr als 50 Vo rcduziert. Im unterirdischcn
Wachstum zeigtcn sich cntsprcchendc Ergcbnisse (Abb.5 u. 6).
Deckungsgrod in % (zwischen den Reihen)

FAnwendmgsdolum

12 nA 26 12.8 7.10 l.l2 l2 2eA 7.6 ll.8 14l0 212 ts4nwndunssdorum

Monole im l?87 und 1988

Deckungsgrod in % (zwischen den Reihen)

F Arugndq€sdolum

12 nA 26 128 7.10 Ll2 1.2 8A 7.6 lt.6 l4l7 212 eAnwendunssdorum

lrloncle im ll87 und 1988

E eesomt El c. coctyton lM c. rotunlus EI s. hot"p.nr.
Abb. 6 : Vc.'unkrautung in Al-rhringigkcit von Variintc "Nllihcn + Glyphosat"
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F.N. UYCUR, o.CINAR, L.PULSCHEN and W.KOCH

8. Vcrunkrautung in Abhiingigkcit von Handhackcn-Einsatz

Die Wirkung dcr Handhackc auf dic Vcrunkrautung in dcn Zitrusrcihen

war gcgeni.ibcr dcn Variantcn "Paraquat" Odcr "Miihcn" bcsscr (Abb. 2' 5 u. 7).

Deckungsgrod in o/o (in den Reihen)

t@
ts Anwendungsdolum

t2 nA 26 128 7.10 l.l2 12 %A 7.6 ll.8 l4l0 212

Monole im 1987 und 1988

Eleesomt ffiN c, aoctyton llllc. rotundus E s. hol"p"nr"

Abb. 7 : Verunkrautung in Abhiingigkcit von Variantc "Handhackc"
g. Verunkrautung in Abhiingigkcit von Handhacken-Einsatz in Kombina-

tion mit Glyphosat-Applikation
In dcn Zitrusrcihcn war die Kombination "Handhackc + Glyphosat" wir-

kungsvollcr als dcr allcinige Handhackcn-Einsatz (s. Abb. 7 u. 8).

Deckungsgrod in % (in den Reihen)

l@

t2 nA 26 128 7.10 l.t2 12 28A 7.6 ll.8,1410 2.12

Monole im 1987 und 1988

EtGesomt H c. ooctyon IIillc, rotundus El s, hol"p.nr.
Abb. 8 : Vcrunkrautung in Abhiingigkcit von Variantc "Handhackc + Glyphosat"
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VERUNKRANUTUNG IN ZTRUSGARTEN

Die Variante "Handhacke" reduziertc auch dic untcrirdische vegetative Ent-
wicklung der drei ausdauemdcn Unkriluter stiiftcr als dic Varianten "Mdhcn" und
"Paraquat.

10. Verunkrautung in Abhiingigkeit von Grubbcr-Einsatz
Zwischcn den Rcihen wurde die vcrunkrautung durch den Grubber im

Vergleich mit Mahd stark vermindert (s. Abb.5 u. 9).

Deckungsgrod in % (in den Reihen)

eAnwendungsdotum

nA 26 128 7.10 l.l2 12 %A 7.6 ll.S l4t} Zl2 tsAnwondunssdorum

Monole im l9B7 und 1988

N eesomt ffil c. aoctyon l][ c. rotundus E s. hot"p"nr.

Abb. 9 : Verunkrautung in Abhiingigkcit von Variante "Grubber"
Die drci Ungriiscr zcigtcn nach Grubbcrcinsatz cinc schlcchtere ober-und

untcrirdische Entwicklung als nach schcibcncggcn-cinsatz. So wurden bei C.
dactylon in dcr Grubbcrvariante r9 (6 gc^gcntibcr 25) und bci S. halepense 20
(16 gcgcnubcr 36) Rhizomnodien pro m2 sowic bci c. rotundus 35 (25 ge-
geniiber 60) Knollcn pro m2 wenigcr gcbildct als nach scheibcncggeneinsatz. C.
rotundus konntc sich im vcrglcich mit c. dactylon und s. halepense bei
Grubbcr-Anwcndung obcr-und untcrirdisch bcsscr cntwickcln (s. Abb. 3 u. 9).

I l. verunkrautuirg in Abhiingigkeit von Variante "Grubbcr + Glyphosat"
Die variantc "Glyposat in Kombination mit Grubbereinsatz" zeigtc eine

starke wirkung auf die Gcsamtverunkrautung (s. Abb.9 u. 10). Bei c. rotun-
dus zeigtc die Anwendung von Glyphosat kcinc Wirkung.
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Deckungsgrod in % (in den Reihen)

t@

ts Anwondungsdotum

12 29A 26 l2S 7.10 I.l2 12 2BA 7.6 ll.8 l4l1 212 Flnwondunssdohrm

Monole im 1987 und 1988

Eteesomt ffi c, ooctyon trM c. rotundus E s. hol"p"n."

Abb. l0 : verunkrautung in Abhlingigkeit von variante "Grubbcr + Gly-
phosat"

DISKUSSION

Zitruspflanzungen werden hcutc in dcr eukurova mcistcns im Abstand von
7 x7 m angclcgt und im sommer allc 2 wochcn bcwtiscrt. vor dcr Bewiisserung
findet cine rclativ cinscitigc Bodcnbcarbeitung mit Grubbcr und scheibcncgge
Zur unkrautbckiimpfung statt. Dadurch werdcn die wurzcln von Zitruspflanzen
vcrletzt (Tuzcu, d., 1984). Dicsc traditioncllcn MaBnahmcn und die vcrtcucrung
der Arbeitskriifte ftihrcn zu cincr zunchmcndcn Vcrschiirfung dcs Unkrautpro-
blems im Zitrusanbau dcr Tiirkci.

Dic im Zitrusanbau in dcr Ttirkci hiiufig vorkommcncrcn ausdaucmden Ar-
ten c. dactylon, c. rotundus und s. halepense gchtircn zu den zchn welt-
weit wichtigsrcn Unkriiutcm (Holm ct. al., 1977).

Diese Umstiindc untcrstreichcn dic Bcdcutung einer sich an tikologisch
angepaBte Bckiimpfungsverfahrcncn oricnticrcndcn Unkrautforschung.

Durch die Hcrbizidanwendungcn wurdc dic Verunkrautungsstiirke auf den
gewiinschten Deckungsgrad hcrabgcsctzt. Bci allcinigcm Hcrbizidcinsatz wurde
innerhalb der zwcijiihrigcn Vcrsuchsdaucr kcinc Bodcnbcarbcitung durchgefiihrt.
Damit wurde zugleich die vcrlctzung von stiimmcn und wurzeln der Zit-
rusbiiume stark rcduzicrt, cinc Ertragsvcrmindcrung durch mcchanische Schiiden
dieser Art wurde verhindcrt.
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Ober-und unterirdischc vegctative Entwichklung dcr bcidcn Grtiser C.
dactylon und S. halepense wurden durch dic Variantcn "Bromacil" und
"Glyphosat" gleichcrmaBcn hcrabgcsctz.t. C. rotundus konntc sich bci alleini-
ger Herbizid-Anwcndung ctwas stlirkcr durchsctzcn, wcil dic angcwcndcten Mit-
tcl fiir dicses Ungras cinc Wirkungsli.ickc aufi-wciscn (Ycgcn, O., 1984). Para-

quat hatte kcine nachhaltigc unkraut-mindcmdc, wcil dicscs Mittcl nicht tibcr die

Rhizome ausdaucmder Unkriiuter wirkt (Maicr-Bodc, H., 1971).

Dic Anwcndung von schwarzcr Folic zcigtc cine ausrcichcndc wachstum-

shemmendc Wirkung auf dic vegctativcn Tcilcn diescr drci wichtigstcn Zitrus-
Ungriiscr dcr Ttirkci (Uygur, F.N., 1985). Ein wcitcrcr Vortcil dcr Folic ist ihre
evaporationsmindcrndc Wirkung, bcsondcrs im Sommcr, wodurch die
Bcwaisscrungshiiufigkcit rcduzicrt wcrdcn kann. Im Wintcr kann dic Folic vor
Frost schtitzcn : Wic fcstgcstcllt wcrdcn konntc, ist dic Tcmpcratur untcr dcr Fo-

lie ca. 1-5 oC hdhcr als auf offncr Bodcnobcrfliichc.
Einc Vcrwcndung dcr Folic iibcr z.wci Jahrc hinaus war untcr den hier ge-

gcbcncn Bedingungcn nicht mciglich. Vor cincm brcitcn Einsatz von Folicn in der

Praxis solltcn Mciglickcitcn dcr Vcrltingcrung ihrcr Nutzungsdaucr, bzw. Weitcr-
vcnwcndungsm cigli ckcitcn gcprti ft wcrdcn.

Durch dic intcnsivc Bodcnbcarbcitung kann dic Entwicklung von C. dac-
tylon und S. halepense vcrmindcrt wcrdcn, nicht jcdoch dic von C. rotun-
dus. Entschcidcnd z.urtickgcdrdngt wcrdcn krinncn dic bcidcn crstgcnanntcn Art-
en jcdoch mit dicscr MaBnahmc nicht. Auch mit dcn mcchanischcn Vadantcn wie

Schcibencggcn- ordcr Grubbcrcinsatz konntc dcr Dcckungsgrad dcr drci Arten
nicht auf dcn gcwtinschtcn Bcreich von 5-10 o/o hcrabgcsctzt werdcn. C. rotun-
dus wurdc in ihrcr Entwicklung anfangs durch dic Bodcnbcarbcitungen sogar et-

was stimulicrt.
Mit dcr Anwcndung von Glyphosat in Kombination mit dcm Grubbcr-

einsatz zwischcn dcn Rcihcn konntc dic Vcrunkrautung durch dic drci gcnannten

Artcn untcr Kontrollc gcbracht wcrdcn. Mit andcrcn Kombinationsvariantcn wur-

dcn dcrart positive Ergcbnissc nicht crziclt.
Dic Ergcbnissc lasscn sich auI dic untcnstchcndcn Empl'chlungcn fiir cine

praktischc Unkrautbckiimpfung im Zitrusanbau zusammcnfasscn. Zuglcich wcrd-

en wichtigc zukiinltigc Ziclc in dcr Unkrautforschung dcrTtirkci dcutlich :

Wcnn mOglich, solltc man auf mcchanischc lvlaBnahmcn vcrzichtcn, sie

z.umindcst abcr auf dcn Einsatz dcs Grubbcr in Kombination mit Hcrbiz.idcn re-

duzicrcn
Die auch in Zukunft gcgcbcnc Notwcndigkcit dcr Untcrsuchung von

Hcrbizidcn auf ihrc unkrautuntcrdriickcndc Wirkung wird bctont. Eincn bcsond-

ercn Stcllcnwcrt hat hicr dic Prtifung von Mittcln in jungcn Zitruspflanzungcn
Ncuerc Bckiimpfungsmethodcn wic Bcdcckung mit Folicn solltcn wcit-

er untcrsucht und gcgcbcnfalls im Zitrusanbau als angcpaBtc Unkraut-
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bcktimpfungsmcthoden cingesetzt wcrden.

6znr

TURUNeGiT-lenOr YABANCT OTLANMANTN UYGULANAN
YABANCI OT M U CA DELE YONTEM LERINE B AG I MLILICIT.TIN

ARA$TIRILMASI

Cynodon dactylon (L.) Pcrs., Cyperus rotundus L. vc Sorghum
halepense (L.) Pcrs. Tiirkiyc turunggil alanlannrn cn <incmli Uq yabancr otudur.
Bu gahqmanln amacl, toprak iqlcmc ydntcmlcri, hcrbisit uygulamalan ilc bunlann
kobinasyonlannln vc siyah naylonla cirtme gibi toplam l4 variantrn bu tig ti.iri.in
toprak altr ve toprak iisti.i gcligmesinc ctkisinin araqunlmasrdrr.

Siyah naylon ilc toprak yiizcyini kaplama vc Bromacil + Glyphosat uygu-
lamalannda bu dcvamh yabano otlann gcliqmcsindc Oncmli dcrcccdc bir gerileme
saptanml$ur. Ktjlttivat0r vc diskaro ilc yaprlan gok srk uygulamalar bu iig yabancr
ot tilrtinii azaltmrq ancak yctcrince ctkili olmamrqtrr. Mckanik miicadclcnin Gly-
phosat ile kombinasyonu genclde bu ttirlcrin kontroltindc yctcrsiz olmuq, bunlar-
dan sadcce olumlu sonucu isc Kiilttivatcir + Glyphosat uygulamasr vcrmiqtir.

Sonuglar gcistcrmiqtir ki, turunggildc yabancr ot kontrolu aqrsrndan tek
baqrna yaprlan mckanik bir mticadclcdcn mtimkiin oldu[unca vazgcqilmclidir.
Siyah naylonla yaprlan uygulamada, ara$tlnnaya devam cdilmclidir. Ozellikle
gcng bahgclcrdc uygulanabilccck hcrbisitlcr dc araqtrnlmah vc tcstlcnmclidir.
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ZUSAMMENFASSUNG

In der vorliegenden Arbeit wurde die ibertragungshdufigkeit von
Spiroplasma citri Saglio et al. durch Circulifer opacipennis (Lethierry)
(Homoptera : cicadellidae) mit Hilfe der exponierten Indikatorpflanze
catharanthus roseus L. an verschiedenen standorten der Qukurova
(kilikische Ebene) in den Jahren 1988 bis 1990 untersucht. Durch die Bonitur der
V.ektorpopulation wurde auBerdem ein Zusammenhang zwischen
IJ b e r tr a gun ghdufi gke i t und Auftr e t e n d e s V e kt or s h er g e s t eIIt.

.. Die Ergebnisse zeigten, daB es zwischen den Jahren stark schwankende
ubertragungshriufigkeiten bzw. Infektionsratenvon I1 7o im Jahre j,988, ein bis
zwei Prozent im Jahre 1989 und keiner Infektion im Jahre 1988, ein bis zwei
Prozent im Jahre 1989 und keiner Infektion im Jahre ],990 gab. Ein EinfluB der
geographischen Lage oder der Entfernung zu mit s. citi infizierten
Zitrusanlagen auf die I nfektionshtiufigkeit war nicht festzustellen.
.. Es konnte gezeigt werden, daB die jtihrlichen Schwankungen in der
Abertragungshtiufigkeit durch eine in den Jahren unterschiedliche
Einwanderungsrate des vektors C. opacipennis in die C. roseus - parzellen
bedingt war. Im Jahre 1988 wurden noch durchschnitttich bis zu 10,3 c.
opacipennis pro Boniturtermin erfapt,wdhrend in denfolgenden Jahren nur
noch ein bis zwci Individuen bonitiert wurden.

EINLEITUNG

Der Zitrus zdhlt zu den wichtigsten Agrarprodukten der eukurova
(kilikische Ebene) an der Siidostmittelmeerkiiste der Tiirkei. Seir Mitte der 70 er
Jahre ist es in dieser Region mit groBer staatlicher unterstiitzung zu einer

* Gef0rdert mit Mirteln der Stiftung Volkswagenwerk, W-3000 Hannover, FRG
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betrdchtlichen Erweiterung der Zitrusanbaufl iiche gekommen. Zeitgleich mit
dieser Fliichenerweiterung war ein epidemieartiges Auftreten der Zitrusstauche,
hervorgerufen durch den Prokaryonten Spiroplasma citri Saglio et al.
(Mycoplasmatales : Spiroplasmataceae), zu beobachten (QAGI-AYAN 1987).

Diese Krankheit fiihrt neben starken Ertragsausfiillen zu einer
Verminderung der Fruchtqualiriir. CAGLAYAN ct al. (1990) sehen in der
Verwendung infizierten Pfropfmaterials und dem Anbau empfindlicher Sorten die
Haptursachen fiir die epidemieartigeAusbereitung der Krankheit. Demgegeniiber
berichten CALAVAN et al. (1969), dap eine Verbreirung von S. citri durch
okulation zwar mdglich, die Ubertragungsrate jedoch sehr schwankend und im
allgemeinen gering ist. so beobachtete CALAVAN in der Qukurova schon 1969
die Verbreitung der Zitrusstauche durch Insektenvektoren in Baumschulen (zit.
nach CALAVAN & BOVE 1989).

Der bedeutendste Vektor der Zitrusstauche im Mittelmeergebiet ist
circulifer opacipennis (Lethierry) (Homoptera : cicadellidae) (FoS et al.
1986, KERSTING 1991, KERSTINC & $ENGONCA l99l). Uber deren
jiihrliches Auftreten in diesem Gebiet ist jedoch wenig bekannt (BA$PINAR
1990). Dariiber hinaus fehlen Kenntnisse iiber die Ubertragungshiiufigkeit von
s. citri durch c. opacipennis in verschiedenen Jahren, die das epidemieartige
Auftreten der Zitrusstauche Mitte der 70 er Jahre in der Qukurova erkliiren
kdnnten.

Ziel der vorliegenden Untersuchungen war es daher, mit Hilfe der
exponierten Indikatorpflanze Catharanthus roseus L.die
Ubertragungshiiufigkeit des Erregers der Zitrusstauche durch c.opacipennis an
verschiedenen Standorten in aufeinanderfolgenden Jahren zu erfassen. Durch die
Bonitur der Vektorpopulation auf diesen standorten wurde auBerdem versucht,
einen Zusammenhang zwischen Ubertragungshiufigkeit un<l Auftreten des
Vektors herzustellen.

MATERIAL und METHODE

Die Ermittlung der Ubertragungshiiufigkeir von S. citir durch C.
opacipennis erfolgte von 1988 bis 1990 an drei bzw. zwei verschiedenen
Standorten in der Qukurova.

Die Versuchsparzellen wurden an verschiedenen Orten der eukurova in
unterschiedlicher Entfemung zu mit S. citri infiziertcn Zitrusanlagen angelet.
Zwei Fllichen befanden sich im inneren Tcil der Qukurova, ca. 40 km entfcmt
von der Kiiste auf den Versuchsfl2ichen der Universitiit Qukurova in Balcah. Eine
dieser Fliichen lag am obstrand einen l2 Jahre alten, stark mit Zitrusstauche
infizierten Si.iBorangenanlage (citrus sinensis (L.) osb., "Frost washington
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Navel") (Balcah I), eine andere ca. 4 km entfemt vom nAchsten Zitrusgarten am
dstlichcn Hochufer des scyhan-Stausees auf freilicgendem Feld (Balcah II). Der
dritte Versuchsstandort bcfand sich am Nordrand ciner cbenfalls stark mit
Zitrusstauche infizierten, ca. 10 Jahrc alten SUBorangenanlage ("Frost
Washington Navel") des staatlichen Obst- und Gemiisebauforschungsinstituts in
Alata unmittclbar an dcr Kiistc am westlichen Rand der kilikischen Ebene (Alata)
(Abb. 1). Aufgrund der klimatischen Einheitlichkeit dcs Untersuchungsgebictes
wurden in den Jahrcn 1989 und 1990 nur noch die beiden Standorte in Balcah
beibehalten.

In der ersten Aprilwoche wurden je 100, im insektensicheren
Gewiichshaus angezogene, ca. l0 cm hohe C. roseus -Pflanzen in l6 m2 groBe
Parzellen an den verschiedcnen Standorten ausgepflanzt.

Uber die gesamte Vegetationsperiode, in den ersten beiden Jahren von
April bis oktobcr, im Jahre 1990 jedoch nurbis August, erfolgte eine visuelle
Bonitur dcr Pfl anzcn au f cinen

Abb. I : Gcographische Lagc dcs Qukurova - Gcbictcs sowie der
Standorte der Versuche

s.citri - Befall. Blanproben aller symptomzeigender c. roseus wurden
enhommen und im Labormit ELISA (SAILLARD & BovE 1983) sowie durch
Kultivicrung (BovE et al. 1983) auf den Erreger hin unrersuchr (KERSTING et
al. 1991).

49



SPIROPLASMACITzu

Zur Feststellung des Auftretens von C.opacipennis fanden in den Jahren

1988 bis 1989 im Zeitraum April bis September und 1990 von April bis August
in der ersten und dritten Woche eines Monats standardisierte D-VAC-Bonituren
statt., Dazu wurdcn dic Parzellen drci Minuten lang in grciBtrnciglicher Bodennlhe
mit dem D-VAC abgesaugt. Die Probennahmen erfolgten jeweils zwischen 10.00

und 12.00 Uhr.

ERGEBNISSE

Die ersten Syptome eines S.citri - Befalls der Indikatorpflanzen konnten
in jedem Jahr in der letzten Juniwoche beobachtet werden. Im Versuchsjahr 1988

zeigten sich maximal ll Vo der C.roseus mit dcm Erreger der Zitrusstauche
infiziert (Balcah II). Im folgenden Jahr sank die Infektionsrate auf bis zu l,O Vo

am Standort Balcah I stark ab (Abb. 2). Im Jahre 1990 konnte sogar bei keiner
der C. roseus - Pflanzcn ein S.citri - Befall mehr festgcstellt werdcn.

Abb. 2 : Prozentualer Anteil der nach ELISA und Kulturivierung an

Spiroplasma citri, Vireszenz-Phylloidie und Triebspitzenstauche erkrankten
Catharanthus roseus an vcrschiedenen Standorten irn Jahre 1988 und 1989

Im Gegens atz zu den Unterschieden bei der Infektionsrate in den
verschiedenen Jahren gab es kaum Abweichungen zwicshen den
Versuchsstandorten. Die Standorte in Alata und Balcah I wiesen 1988 nur etwas
geringere Infektionsraten auf als der Standort Balcah II der mchrere Kilometer
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von zitrusgfirten entfemt lag. Im folgenden Jahr war dieser Sachverhalt, bei
all gcme i n gerin gerer In fektionsrate, ebenfal I s festzustellen (Abb. 2).

Neben den an S.citri erkrankten c.roseus wurden noch weitere
Krankheitsbilder an dcn versuchsstandorten beobachtet. Ein Teil der
Indikatorpflanzen zeigte vireszenz-phylloidie-Symptome, bei der sich Bli.iten
unter Vergri.inung zu Laubbliittem zuriickentwickeln wtihrend andcre pflanzen
eine Triebspitzenstauche aufwicsen. Im Jahre 1988 traten auch hier die hcichsten
Infektionsraten auf, wohingegen der Befall im folgenden Jahr an allen Standorten
stark abnahm (Abb. 2). Im Jahre 1990 warcn solche Krankheitsbilder nicht mehr
festzustellen.

c. opacipennis zeigte auf den c. roseus - parzellen einen [hnlichen
Einwanderungsverlauf (Abb. 3). Ein deutliches Maximum de r Einwanderung trat
in allen drei Untersuchungsjahren im Mai auf. Dcr Einwanderungsverlauf zeigte
hingegen zwischen den Jahren groBe unterschicde. so waren im Mai lggg mit
durchschnittlich bis zu 10,3 Individuen deutlich mehr C.opacipennis erfaBt
worden als in den beiden folgenden Jahren. Im Jahre l9g9 und 1990 wurden
maximal ein bzw. zwci Individuen in den D-VAC-Bonituren registriert.
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DISKUSSION

Mit Hilfe der Indikatorpflanze c. roseus war es mciglich, die'
Ubertragungsintensitilt von S. citri durch C. opacipennis in den

verschiedenen Jahren zu ermitteln
Die vorliegenden Untcrsuchungen zur lJbertragungshtiufi gkcit ergaben im

Versuchsjahr 1988 Infektionsraten von bis zu ll Vo der Indikatorpflanzen. Mit
diesem Ergebnis vcrgleichbare Befallsratcn von 16 7o ermiltelten BOVE et al.

(1979) in Marokko. Von sehr vicl h0hcren Infektionsraten berichten CALAVAN

et al. (1977), die in Kalifornien bis zu 86 Vo der exponicrten C. roseus mit dem

Zitrusstaucheerreger infiziert fanden. Einen deutlich geringeren Anteil befallener

C. roseus erwiihnt BA$PINAR (1990), der von je 100, in dcn Jahren 1985 und

1986 exponiertcn Indikatorpflanzen, nur eine einzige mit dem

Zitrusstaucheelrcger infiziert fand.' In dcn eigenen Untcrsuchungen sankcn die Infektionsraten auf den

Indikatorparzellen in den folgenden Jahren deutlich ab; so traten im Jahre 1989

nur maximal zwei und im Jahre 1990 gar keine an S. citri erkrankten Pflanzcn

mehr auf. Fiir das Mittclmeergebict liegcn in der Literatur keine Informationen

i.iber dcn Verlauf einer S. citri - infcktion in den aufeinanderfolgenden Jahren

vor, jedoch stellten CALAVAN et al. (1974, 7977) in Untersuchungen in

Kalifomien iiber Frcilandinfektionen der StiBorangensorte Madam Vinous in den

Jahren 1973 bis 1976 ebenfals deutliche Schwankungen zwischen den

Versuchsjahren fest.

Da im Jahre 1988 der Versuch an drei verschiedenen Standorten stattfand,

die sowohl die Kiisten - wie auch die Hi.igelregion im Inncrcn der Qukurova
repriisentierten, konnte festgestcllt werden, dap die geographische Lage keinen

EinfluB auf die Ubertragunsrate hat. Die Befallsraten zwischcn den Standorten

Alata (Kiiste) und Balcah (Hiigelland im Inneren der Qukurova) unterschieden

sich nur geringfiigig. Zu vcillig anderen Ergebnissen gelangtcn CALAVAN et al.

(1977) in Kalifomien. An der Kiiste tratcn in ihren Untersuchungen mit 6 Vo

bedeutend geringere Befallsraten auf als im Binnenland mit bis zu 86 Vo. Die
Autoren bcgriinden dies mit dcr hriheren Aktivitiit des Vektors Circulifer
teneltus (Baker) in der Binnenregion sowie dcr geringercn Abundanz und des

spiiteren Erreichens des Populationsmaximums aufgrund kiihlerer Fri.ihjahrs -

und Friihsommertemperaturen an dcr KUste. Die eigenen Untcrsuchungen in der

Qukurova hingegen machcn dcutlich, daB vergleichbarc Faktorcn, die in
Kalifornien zu ciner vom gcographischen Standort abhtingigen

Ubertragungshiiufigkeit fiihren, nicht vorlicgen. Desgleichcn konnte ein EinfluB

der relativen Niihe zu infizierten Zitrusanlagen auf dic Infektionsrate nicht

festgestcllt werden.
Hingegen zeigt die Betrachtung dcr Abundanzdynamik des Vektors C.
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opacipennis, daB die in den Jahren zu beobachtende Abnahme des Anteils
infizicrtcr C. roseus cindcutig auf einen Abfall der Populationsdichte dieser
Cicadellidenart zurtickgefiihrt werden kann. Auch BovE (1986) fiihrt in seinen
untersuchungen dic hohe Infektionsrate der C. roseus - Pflanzen auf eine hohe
Abundanz von c. opacipennis zuriick, die in seinen Gelbtafelfiingen in den
Parzellen eine schr htiufig vorkommende Art war. Dadurch die D-vAC-Fitnge
nahezu die gesamtc cicadellidcnpopulation von den Parzellen entfemt wurde,
zudem eine Vcrmchrung der C.opacipennis auf C. roseus nicht zu
beobachten war, wurde im engeren Sinne nicht der Populationsverlauf ermittelt,
sondem die Migration der Cicadellide auf die Indikatorpflanze. Es war also 1989
und 1990 eine geringcre Zuwanderung dieser Art in den Pazellen zu beobachten.
Die Abnahme des Zufluges im Mai krinnte an der h<iheren Mortalitiit der
i.iberwintemden weibchen aufgrund der kuhlen witterung in den wintem l9g9
und 1990 gelegen haben. Eine Migration von c. opacipennis war in den
folgenden Monaten nicht mehr zu beobachten, wodurch der starke Abfall der
Population zum Sommcr hin erkliirbar wird.

Auf allen Versuchsstandorten und in allen Venuchsjahrcn konnten ca. fi.inf
bis sechs wochen nach Erfassung dcr ersten c. opacipennis die ersten
C.roseus - Pflanzen mit S. citri - Symptomen beochtet werden. Nach
KALOOSTIAN et al. (1975) treten nach einer vektorinfektion die ersten
Krankheitsbildcr auf C. roseus innerhalb von fiinf Wochen auf. Bei
suboptimalcn Temperaturen diirfte dieser Zeitraum eher noch llnger sein
(CALAVAN & BOVE 1989), so daB man in den eigenen Versuchen von einer im
Mai erfolgten Infektion der Indikatorpflanzen ausgehen kann.

Zusammenfassend kann festgestellt werden, daB in der Qukurova von
einer jlihrlich stark schwankende Ubertragungshiiufigkeit auszugehen ist. Diese
Schwankungen gehen einher mit einer untcrschiedlich hohen Populationsdichte
des Vektors C. opacipennis, so daB mit einer Erfassung der jiihrlich
auftretenden inokulativen Vektorpopulation eventuell die Infektionsgefahr fiir
Zitruspflanzen abgeschitzt werden kann.

6znl

iuoiTeloR BiTKi KULLANARAK cUNEY DocU AKDENiZ
TURUNQGIL SOLCESiNDE Spiroplasma citri SAcLiO ET AL.'NIN
VEKTOR BOCEK Circulifer opacipennis (Lethieny) iLE TA$INMA

B A$ARISININ SAPTANMASI

Bu gahqmada indikatdr bitki catharanthus roseus L.'u kullanarak
turunggil stubbom hastahglnrn etrneni olan Spiroplasma citri Saglio et al.'nin
vektdr bcicek Circu.lifer opacipennis (Lethierry) ile taErnma baqansr lggg ile
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1990 yllan arasrnda Qukurova Btilgesinin geqitli ycirelerinde aragnnlmrqtrr. Ayru
zamanda vektrir populasyonunun saptanmasr srrasrnda yakalanan birey adedi ile
S. citri'nin ta$lnma baEansr arasrnda bir iligki kurulmaya gahgrlmrqtrr.

Araqtrrma sonuglan vektcir bdce[in S. citri'yi ta$lma bagansrnrn yrldan
yla gok deSiqtifini ve bu baqannrn difer bir deyiqle indikatcir bitkilerdeki
infeksiyon oranlrun 1988'de 7o ll, 1989'da Vo 1 oldufunu ve 1990 yrhnda da hig
bir infeksiyonun olmadrfrnr gdstcrmiqtir. Ydrenin colrafi durumu yada hastahkl
turunggil bahgesinin dcneme yerine uzakh$r ise taqrma bagansrna bii etki
yapmamr$ur.

Vektdriin S. citri'yi ta$tma baqansr i.izerine en btyUk etkinin, vektdrtin
populasyon yo$unlufu oldu!'u bulunmuqtur. Tagrma baqansrnrn ytiksek oldulu
1988 yilrnda ortalama 10,3, bunu izleyen ve baqannm diiqiik oldufu 1989 yrhnda
ise sadece 1,0 vektrir saptanmlsur
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