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Die Unklouldichle in dfi Umgebung vOn [nuium im 0elleidem[utt

ttnd det illeht$lolfenftug dulch sinige Unkrueulu utls deln Boden

Ahmet GUNCAN

Lehrstdhl fiir Pflanzenschutz, Landwirtschaftliche Fakultaet

der Universitaet Atatiirk, Erzurum-Tiirkei

. ZUS/IMMENFASSUNG

Die in der Umggbur{g von Erzurum im Getreideanbau vorhandenbn
Unkraeuter befinden sich hinsichtlich der Anzahl dr.rrbhschnittlich (o) ca.' 75 Pflatrzerr jem2. 18 Gattungen und 56 Arten von dieser Unkreuter konn.
ten d.eferminiert werden. Die i.ibrigbleibenden 18 Arten sind noch nicht
bestimmt. Convolvulus arvensis L. ist die am haeufigsten auftietende i
'rJnkrautart (o je m2 8,4). Danach folgen Galium tricorne Withering (?,1),
Chenopodium albumL.'(5,1), Cirsiumarvense Scop. (4,6), Avena fatua L.
(4,4) und Sinapis arvensis L. (4,1). Die griisste Menge Stickstoff und Phos-
phor wird von Rumex crispus L. entzogen. Danach folgen Anchusa italica
Retz., Chondrilla juncea L. und Sonchus arvensis L.. Die griisste Menge

. . Kali eniziehen R. crispus, A. italica, Salsola t<aii f,. und Ste[eria'kotsch-
yana Fenzl. In diesem Gebiet entziehen die Unkraeuter im Getreideanbau
aus dem Boden s ca.56,8 Kg/ha Stickstoff, 22,2 Kg/ha Phosphor und ?3,4
kg/ba Kali. Das bedeutet, dass die Unkraeuter in dieseni Gebiet ca. .mehr
als einmal soviel Stickstoff, mehr als zweimal soviel Phosphor und doppelt
soviel Kali entziehen, wie Getreidepflanzen..

EINLEITUNG

Die in der Umgebung vpn Erz:u- ' can (1972, 1.975) nachgewiesen. In
rum im Getreideanbau befindliche4 diesen Arbeiten wurden 59 Unkrau-

" Unkraeuter wurden schon von Giin- tarten'und 28 Gattungen bestimmt

I



und cloch wurde in diesen Versuchen

iiber Unkrauidichte (Abundanz)
nicht in Kenntnis gesetzt. IVIit dieser
Arbeit wurde die Bestimmuag der

Unkrautdichte im Getreideanbau in
der Umgebung von Erzurum urld'die
Naehrstoffaufnahme Liniger Unkra-
euter aus dem Boden durch die che-

. rnische Analyse untersucht.
Dutch die Unkraeuter wird den

Nutzpflanzen 
'ein grosser Teil :der

Naehrstoffe entzogen, die dem Boden
durch ltingung zugefiihrt sind (Kors-
mo, 1930). Da viele Unkrautarten

,iiber ein sehr verzweigtes kraeftiges
Wurzelsystem und sie also sehr

starte Konkurrenten der Kulturpflan
zen sind,.vermiigen die Unkrieuter

.t
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die Naehrstoffe weit besser als dib
Kulturpflanzen auszunutzen.

In vlrschiedenen Laendern wurde,
iiber das Thema Naehrstoffentzug
der Unkraeuter aus dem Bod6n be-
schaeftigt. Aber im Allgerireinen
werden die iirtlichen Unkraeuter in
diesen Arbeiten untersucht und nach
Kacar (1972) haengt die Naehrstof-

' faufnahme hauptSaechlich von iikolo-
gischen Bedingungen ab. Deshalb ist
es in unserem Land notwendig ge'
wesen, diese Arbeit durchzufi.ihren.

' Durch die erzielten Erkenntnisse bei
dieser Versuchsfolge wurden einige
Frage iiber die Grundkenntnisse der
Unkraeuter in unserem Land beant-
wortet.

MATBRIAL UNI' METHODEN

Um die Dichte der an Getreidean-
lage vorhandenen Unkraeuter in der
Umgebung Von Erzurum festzustel-
Ieg, wurde eine Vegetations'unter-
suchung ndch "Teilende Modellvdr-
fahren" (Bora und-Karaca, 19?0) in
den Jahren 1968-69 durchgefiihrt. Die
Umgebung von Erzurum teilt sich
nach {er Methode in fiinf verschie-
denen Mikroklimateiigebieten. In
diesen Teitgebieten ist ein m2'iger
Mustbrreif verwendet; um die Unk-
rautdichte zu bestimrnen. Die Zahl
des Musterreifs hhengt von der Vei.
teilung der Unkraeuter und der Get-

2

reideflaeche in den Teilgebieten ab,

baw. je gleicher die UnkrAeuter nichi
verteilen und weiter .die Getreide-
flaeche sind; desto mehr Musterreife
verwendet wurden (Tab. ,1).
Die festgestellten Ergebqisse wurden
als durchschnittliche Unkrautzahl
auf je m2 dargestellt und die Naehr-
stoffaufrrahme wurde nach der Unk-
rautdichte gerechnet.

Andererseits, in den Jahren 1976-

?7 wurden'die an Tab. 6 dargestellten
Unkraeuter im Getreideanbau in der
Umgebung' von Erzurum gesammelt,.

um den Naehistoffgehalt der Unk-

l-i
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Tab. 1. Die Zahl des verwendeten Musterreifs in den verschiedenen
Mlkroklimateilgebieten

Mikroklimateilgebieten Zahl des Musterreifs

1. Erzumm-Agkale
2. Pasinler-Horasan
3. Tortum-Oltu-Olur-Natmdn-$enkaya
4. ispir
5. Tekman-Karayazr-Hrnrs-Qat .

107

"77

39

16

1B

Gesarrit 25t

raeuter zu bestimmen. Es wurde da-
rauf geachtet, dass der Versuchsort
gut verteilt mit Unkraeutern bedeckt
ist. In diesem Ort wurden Unkraut-
probqn (unterirdische- und oberir-
dische Teile der,Pflanzen) waehrend.
der Bliite (Korsrno, 1g30) von g-80

Pflanzen gesammelt. Tiefwurzeinde
Unkraeuterwurden bis 30 cm ausge-
graben. Die unterirdischen und obe-
rirdischen Teile der Unkraeuterwur-
den im Trockenschrank (bei 10b'C)
getrocknet trnd gemahlen. So wurde
die Torckensubstanz bis 30 cm, an-
schliessend der Naehrstoffgehalt cler
Unkraeuter festgesteilt. Da einige
Unkraeuter sehr schwache unterir-
dische Teile bilden, konnten keine
Proben fi.ir die Analyse in diesem
Teil ausgegraben werden. Die ge-
trockneten und gemahlenen pflanzen

-proben wurden nach der Methode
von Kacar (1972) analysiert und die
Menge von Stickstoff, phosphor und
Kali bestimmt. Der Ascheg$ralt der
Unkraeuter wurde nach der Methode
von Horwitt (1W0) festgestellt
' Die analysiertenUnkraeuter.-kann
man als 63 7o d.er vorhandenen Unk:
raeuter im Getreideanbau in der
Umgebung von Erzurum bezeichnen.
Alsq die gesamten entziehenden
Naehrstoffmengen der Unkraeuter
wurden als'theoretisch gerechnet,
da urch dass von den analysierten
Unkraeutern er?ielenden Ergebnisse
zv den gesamten Unkrautzaehlen
bzw. zu I00'7o umgewandelt werden.
Es ist sicher, dass diese Ergebnisse
nicht ganz Sicher sind, sondern sie
nur tiber Naehrstoffentzug in Kent_
niss .setzen.

3,
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ERGEBNISSE UND DISKUSSION

1

Die Getreidebestaende in. der

Umgebung von Erzurum sind ver-
unkrautet und hinsichtlich der An-
zahl bbfinden auf dieser Anlage sich

durchschinittiich (s) ?4,7 Unkraut-
pflanzen je m2 Flaeche. 56 Arten und
18 Gattungen'dieser Unkraeuter (73,5

Pflanzen je m') wurden determiniert'
Die tibriggebliebenen Unkraeuter (o.

1,3 Pflanzen je m2) sind ca. 18 Arten
und sie ktinnen noch nicht determi'
niert werden. Diese Unkrautarten
befinden sich 'sehr selten in 'diesem

Gebiet.
Die artbestirnmten Unkraeuter

rdurden' nach der bi"hte in vier
Gruppen geteilt (Tab. 2)' Die erste
Gruppq enthaelt 10 Unkrautaften,
die in. der Getreicleanlage in diesem
Gebiet am haeufigsten (2-9 Pflanzen
je m') sind. Diese Unkraeuter sirrd

hinsichtlibh der Anzahl 59,45 7a det
gesamten Unkraeuter. Die zweite
Gruppe (s,l-2 Pflanzen je m2) hat
ebenso 10 Unkrautarten, die hinsicht-
Iic[r der Anzahl 18,17 70 der gesam-

ten Unkraeuter sind. Die dritte
Grupp.e (o 0;1-1 Pflanz je m') ent-
haelt 24 Unkrautarten, die 72,36 70

der .Unkraeuter sind. Die vierte
Gruppe hat 15 Unkrautarten. Diese

Unkraeuter sind hinsichtlich der An-
zahl 0,53 7o der gesamten Unkraeu-
ter, bzW. diese Unkraeuter befinden
sich in diesem Gebiet selten.

4

Die gattungbestimrnten Unkraeu-
terwurd.en in eine.Gruppe eingeord-
net. 18 Unkrautgattungen sind in die-

ser Grrrppe vorhan'den und sie sind
rhinsichtlich der Anzahl 7,75 7t der
gesamten Unkraeuter (Tab. 3). '

Die generativ und vegetativVer-.
mehrenden Unkfaeuter, die im Allge;
meinen mit, den GetreidePflanzen
stark konkurtieren, sind in die erste
Gruppe eingeordnet (Tab. 2). Diese

Unkraetiter vermehren sich rasbh

und passen sich der Getreideanlage
an. Von dieser Gruppe. ist die Acker-
winde (Convolvulus arvensis L.)
hinsichtlich der Dichte die haeufigste
Unkrautart (o,'8,4 Pflanzen je m').
Die Vermehrung cier Ackerkr'atzdis-
tel (Cirsiurn arvense Scop) und,Ac-
kergaensedistel (Sonbhus arvensis
Tr), die sich sowohl generativ als

auch .vegetativ vermehren, wird un'
ter giinstigen Klimabedingungen ge-

fiirdert (Giincan, 1975; 1979 a; Ozer,
1969). Deshalb sind diese lJnkra'euter
in der Umgebung von Erzurum weit
verbreltet und sie gehiiren hinsicht-

. lich der Dichte zur ersten Gruppe.
Hornlebkraut (Galium tricorne Wit-
hering), Tlughafer (Averri fatua L.),
Vogelkniiterich (Polygonum avictrla-
re L.), Videnkniiterich (Polygonum

' eonvolvulus L.) und Ackersenf ,(Si-
napis arvensis L.), die sich nur durch
Samen vermehren, vermischen we-
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i

gen ihrer Samenformen in Getreide-
korn und werden'mit der Getreide-
saat jedes Jahr in die Felder iiberfia-
gen (Giincan, 1979 b). Deshalb tre-' 
ten sie in Getreidefeldern i.ibermaes-
sig auf und sie gbhiiren r*nit ,.t.'e"s-
ten Grufpe. Hornlebkraut befindet
sich hinsichtlich der Dichte an der
Getreideanlage (o 7.1 Fflanzen je m')'
in' der , 4weiter Reihe der ersten
Qruppe. Gelbkraut (Boreava orien-
talis Jaub et ,Spach), syrische Sha-

' biose (Cephalaria syriaca L.) und zu-
ri.ickgekriimmter Amarant (AmA-
ranthus retroflexus L.); die in aude-

'ren Umgebu4gen der Tiirkei sehr
weit verbreitet sind, gehriren in rlie-
sem Gebiet zur dritten Gruppe.

Nach der chemischen Analyse
einiger Unkraeuter wurden festge-
stellt. dass die tiefwurzelnden und
gr.ossen Habitus besitzenden Unk-
raeuter, Stickstoff, Phosphor und Ka,
li aus dem Boden mehr aufnahmen
ktinnen. Krauser t Ampfer (Rurnex
crispus L.), italienische Ochsenzunge

. (Anchusa italica Retz) griisser Kriim-
ling (Chondrilla juncea L.), Acker-
gaensedistel, gemeines Rohrschilf
(Phragmites comniunis Trin.) und
gelbe Wicke (Vicia lutea L.), die
maehrjaehrigen und tiefwurzielnden
Unkraeuter sind, entziehen nach der

. Reihe die griissten Mengen Stickstoff
aus dem Boden der analysierten Urrk-
raeuter (Tab. 4). Da diese Urikraeu-
ter grosse Mengen Naehrstoff entzie-

hen, sind sie wichtiger als mehr
haeufigeren Unkraeuter. Kegel Leim
kraut (Silene conoidea L.), Venus-

.Kamm (Scandix pecten veneris L.),
weisser Gaensefuss (Chenopodium
alburn L.) und zuri.ickgekriimmtey'
Amarant, die sich mit Samen ver-
mehren und schwdchen Habitus ha-
ben, entziehen die wenigsten Mengen
Stickstoff'der analysierten Unkraeu-
ter. Die grdssten Mengen Phosphor
entziehenden Unkraeuter sind ebenso

wie bei Stickstoff, krauser Ampfer,
italienische Ochsenzunge, Ackerga.en
sedistel und grdsser Kriimling. Diq
kleinen Habitus besitzenden Unkra-
euter wie' weisser Gaensefuss, Kegel-
Leimkraut, Hornlebkraut und Flug-
hafer eniziehen den wenigsten Phos-
phor. Acker-Schachtelhalm (Equise-'
tum arvense L.) nimmt den Phosphor
am wenigsten von den maehrjaehri-
gen Unkraeutern. Andererseits .ent-

',ziehen italienische Ochsenzunge, kra-
user Ampfer; Saltwort (Salsola kali
L.) und eine Art von Sternkrgut
,(Stelleria kotschyana Fenzl.) die
grtissten Mqngen Kali.von den analy-
sierten Unkraeutern und Hornleb-
kraut, Acker-schachtelhalm, Flugha-
fer und Kegel . Leimkraut entziehen
am Wenig'sten (Tab. 4). Die Asche
Ergebnisse sind in Tab. 4 zusammen-
gefasst.

Wenn der Gehalt der Trocken-
substan,z an Naehrstoffen (Stickstoff,
Phosphor und KaIi) der Unkraeuter
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Tab. 2. Die in der Umgebung von Erzurum in Getreideanbau vorhan-
denen Unkraeuter, 'deren Arten Lestimmt wurderi, und ihre Dichte

j

IReihe der Dichte Unkrautarten s Anzahl (Pfllanz./m2)

-Dib erstei Gruppe (o 2-9 Pflanzen je m2)

I
i2

3

4

5

6

7

8

I
10

Convolvulus arvensis
Galium tricorne
Chenopodium album
Cirsium arvense
Avena fatua
sr4aprs arvensrs
Polygonum aviculare
Stelleria kotschyana
Polygonum convohiulus
Sonchus arvensis

8,375

7,120

5,120

4,586

4,4I0
4,092
3;056

2,829
2,801

2,036

-Die zweite Gruppe (a 7-2 Pflanzen je m,)

11

12

13

74

l5
16

L7

1B

19

20

.Setaria viridis
Cardaria draba
Stachys annua
Melilotus officinalis
Agropyron repens
Lamium ,amplexicaula
Tragopogon buphtalmoides
Polygonum persicaria
hmaranthus retroflexus
Geranium tuberosum

r,5\4
7,492
1,466
f ,459
1,446

, 1,426
1,399

1,363

1,012
.1,008

1

-Die dritte Grupp.e (o 1-0, 1 Pflanzen je mt)

27

22

23

24

25

Elquisetum arvense
Agrostemma githago
Caucalis lathifolia
Vaccaria pyramidata
Boreava orientalis

0,940

0,757

0,749

0,582

0,554
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' Tab. 2. (Fortsetzung)

Reihe der Dichte ' Unkrautarten o Anzahl .(Pfllanz./m2)

26 r;,' Cephalaria syriaca
-1 ' 27 Fumaria officinalis' 28 Phleurn pratense

29 : Anchusa 
-ittli"u

30 Centaurea cyAnus'
' 31 Ranunculus arvendis

' 54 .' Eryngium campestre
55 Cichorium intybus

. 0,486

0,462

0,458

0,454 '

0,446
0,438

"32 Polygonum amphibium 0,410
: 33 I Lotus corniculatus '
34 Capsella bursa pastoris
35 Acroptilon picris
36 Falcaria vulgaris', 37 Melapnpyrum arvense
38 Lactuci scariola
39 Matricaria inodora
40 . Camelina hispida

. 4l Scandix pecten veriedis
-Die vierte Gruppe (q 0,001-0,1 Pflanzen je m'?)

42 Sisymbrium sophia
43 Rumex crispus
44 Chondrilla juncea
45 Phragmites communis

: 46 Silene conoidea
47 Polygonum bellardii
48 Hyoscyamus niger
49 Papaver dubium' 50 . Cyorrdon doctylon

0,406

0;3?5

0,323
0,319 .

0,315 :

0,239
0,207

0,191

0,L24

0,072

-0,072

0,060

0,036

0,028

0,024
0,016 

..

. 0,016

51 Centaurea solstita.lis
52 Arctium lappa
53 Vicia tenuifolia ,

0,016

0,012

0,012

0,008

0,00g

0,008

56 Cephalaria aristata 0,004

'Gesamt 67,625 .
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Tab. 3. Die in der Umgebung von Erzurum im Getreideanbau vorhan-

denen Unkraeuter,' deren Gattung bestirnmt wurde.und ihrd,Dichte. An-
schliessend, die unbestimmten Unkraeuter

Reihe der'Dichte Unkrautgattuhg o Anzahl (Pflanz./m2'
a

1

2

3

4

5

6
'7

8.

I
10

11

:1.2.
13

L4
'15
'16

t7
1B

Vicia spp.

Medicago spp..

, Salvia spp.

Agrostis sp.

Euphrirbia spp.
. Polygonum sp.

Linum spp.

Trifolium spp.

Poa spp.

Alyssum spp.

' Bromus 'spp.

Onopordon spp.

Carduus ,spp. .

Eringia sp.

Xeranthemum sp.

Adonis spp.

Urtica spp.

Plantago spp. '

2,96

0,905

0,693

" 0,50E
. 0:25r

0,136

0,115

0,092

0,056

0,044

0,040

0,028

, 0;016

' 0,016

- 0,008

0,008

0,004

. 0,004

at

1

Gesamt 5,?90

' -Die iibriggebliebenen Unkraeuter (o 1,3 Pflanzeh je m2) sind
ca. 18 Arten und sie kcinnen noch nicht determiniert werden.



Tab. 4.

Naehrstoff entzug
m2 vorhanden ist

OTS UNTRAUTDICHTE IM GETREIDBANBAU

Cheniische Zusammensetizung einiger
in kg/ha durch' Unki'aeuter, wenn-sie

Unkraeuter und
eine Pflanze jb

Unkrautart

Trockenmasse Stickstoff

Pflanzenteil (%) (kelha) t7")

Alliutn rotundum

Amaranthus retroflexus

Anchusa itaiica

Atriplex tartarica

. Avena fatua

Caidaria draba

Camelina hispida

Centaulea cyanus

Cephalaria aristata

Cephalaria syriaca

Chenopofium album

Chondrilla juncea

. Cirsium arvense

Consolida cornuta

Convolvulus arvensis

'gberirdisch
unterirdisch
oberirdisch
unterirdisch
6berirdisch' r

unterirdisch
oberirdisch

unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch'
unterirdisch
oberindisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
dnterirdisch

38,33

17,r4
14,78

18,49

8,97

19,30

23,33

33,54

33,50

37,4I
57,54

62,25

35,92

35,29

43;70
23,45

40,00

31,6Q

14,16

13,07

38,11

.20,11
. 37,43

30,00
'29,33

25,92

43,33

51,75

42,33
::-
15,43

2,07

246,00

31,43

16,42

1,13

. 10,40

'73,70

11,1?

34,50

2,50

53,88

3,33

49,95

3,35

30,00

1,13

. 10,20

0,85

111,16

4,16

73,00

74,42

4+,00

3,24

15,60

B,B2

0,80

2,86

1,55

2,24
0,80

3,16

1,43

1,37

1,43

1,39

1,18

0,67

7,29

0,4r
1,22

0,29

1,29

0,47.
3,23.

1,49

1,65

1,20

1,43

0,57

.1,63

0,63

1,78

1,00

. _.i

l

'i!

t0
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Phosphor , r' Kali Asche

s (kelha) (7o) (kglha) ' (7o) (ks/ha) (%)' 
,

' 0,339

.-'.,-

0,65 
- 3,64 1?,08 ,"i

5\66"i 0,60 7,523 ' 4,00 10,?38 Z2,On :

0,15 2,86 15,?8

0,535 0,90 0,152 4,80 0,813 27,68' 0,35 2.16. 9,57

0,10 1.16 ' 4,32
.0,424 q,75 0,266. 1,60 0,58? 14,13

0,30. 1,40 5,26

. 0,?09 0,g0 0,44L 1,70 . 0,962 g,1g

0,30 1,?2

0,419 ' 0,60 0,303

0,10

5,17

!,22 0,639 ' 6.,93 .

1,84 4,44

1.. 0,392 ' .0,75
.s, 0,15 0;94 429
- i : .0,942 .0,?o 0,0?6 4,90 . o;511 26,99':-/,0,50'2,46.8,1g

' A 1;BB3 0,60 0,684 I,74 Z,btO 9,0b' ,

0,40 1,72 9,96 '

I 1,126 0,?0 0,533 -r' 2,20' 1,860 11,99
0,15 1,?6 9,46'

0;?3s 0,60 0,272 2,16' 1,00? t2,35
r 0,25.

0,287 0,75 0,130 l,B2 0,392 1436
t,22 6,740,15

r,

l1



Tab. 4. (Fort'setzung)

pnkrautart

Trockenniasse' Stigkstoff

Pflanzenteil (%) (kg/ha) (%)

_Equisetum arvense

Galium tricorne

Matricaria inodora

lVlelampyrum arvcnse

Papaver dubiu.m

Phragmites cornmunis

Polygurum amphibium

. Polygonum persicaria

Rumex crispus

'salsola 
kali

Scandix pecten veneris

Silene conoidea

'sinapis arvensis

Sonchus arvensis

Stelleria kotschya4a

Tragopogon buphtalmoides

Vaccaria pyramidata

Vicia lutea :

Vicia tenuifolia

o

l2

oberirdisch
untgrirdisch
oberirdisch
unterirdisch'
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
un'terirdisch'
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
'unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
oberiidisch
unterirdisch
oberirdisch
unterirdisch
oberirdisch
unterirdisch
obe'iirdisch
unterirdisch
unterirdiqch

'unterirdisch

. oberirdisch
unterirdisch
oberirdisch

unterirdisch
oberirdisch

;rmterirdisch

oberirdisch
unterirdisch

48,06

--
,7,o.,

66,66

29,47

48,58

17,51

15,60

59,95

51,17

30,66

33,89

19,35

35,00

35,77
' 20,66

33,00

25,40

24,45

3g,69

37,38 '

20,+B

10,97

22,15

3l,M
. 16,03

21,00

22,22

23,77

45,7L

2tr,90

36,00 .

'26,00

60,50

80,00

:f'' 4,4!

30,00

5,01

. 65,40

6t,29
2,34

86,93

13,39

23,00

10,51

30,00
..:'

"254,00
346,36

,.t50,7L
. 3,00

34,64

2,22

14,83

o,B1

42,00

1,69

87,50

.29;92
56,1 1

1,65

" 
33,33

7,74

57,14

1,56

50,00

2,04

65,54.
2,22

. AA,JD

18,49

1,25

L,25

*,
0,80

1,39.

1,33

0,84

1,55

0,49,

2,90

1,10

,:t

].49
7',23

1,35

o;?1

0,74

0,65

0,90

0,29

2,86

i,zB
1,49

0,55

2,18

6,29

2,76

0,96

1,27

0.35

2,70

1,78

1-,20

I,72
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,(kglha) (%) (kg/ha) (%) (kg/ha)

'!

Phosphor Kali Apche

('%\

0,106

0,055' .

. ' 0;3?6

o,utu

. 0,835
.:

.1,413 :

0,?83

, 
0,?93

?8,826

.'
. 0,?06.

0,27f

' o,tao'

' L,222

. 1,468

,:
1,327

. 0,40

. 0,60.,-
0,95

0,35
0,50
:-
0,65,

0,60
' 0,35 ., 0,10

0,90
0,25

rjt
0,65

0,25
'.0,55

0,25

0,40-,

0,.35.

.0,85 .

0,30
', 1,15

0,75.

0,70
' 0,20

, 1.,15

0,25

, 0,85

a,25- 
0,85

0r30'
'0,85 

'

0,30

0,45

0,20

0,131 24;66

, 0;0?5 10,49
r'l ..-

0,618 \7,45
:12,27

'0,850 10,73

L,247 , ,1tr,91
. 10,63

1,0?1 : g,ti+,

4,36

0,523 _ 11,37

B,B1

0,792 ' 26,14 -

0;034

0,026

-..0,303

.0,*

.0,412

0,317' 
'

9,233

0,270

2,517

0,286

0,146

0,129

:

0,496

0,672,

0,649

1.94
I

2r49

' 1,10

0;86

1,?6

1,14

2,64
._. r

1,88
- 0,68

4,56

1,60

2,28

2,,561

!,46
1,06

2,00

2,22

1,86
' 0,90

'4,L4,

1,28
. 2,80.

2,24

1,36

0,90

1,BB

1,42.
0,d6

. 1,52

o:"' 
,

o\225

0,875

1,897.

2,3M

1,098

.0,791

0,969

0,M4

1,390 r

. 9,53

11,72

21,01
, 6,79
20,08

19,60

9;77 .

4,41

1?,00

10,62

15,99 i

8,04
' '22,34

13,29

19,96' 8,66

7,83r,

' '3,31

r1,47
1418
8,99 ',

11,52

1,?0

1;80

1,q6

1,30

?;0

2,360

a

0,988

0,731

1,386

0,694

1,690

0,301

' 0,490.

' 
0,431

0,299

0,406
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DIE UNKRAUTDICHTE IM GETREIDEANBAU

mit Kulturpflanzen vergleicht wird,
erscheinen interessante Ergebnisse.
Tab. 5 zeigt, dass die Trockensubs-
ta.nz der analysierten 11 Kulturpflan-
zen durchschnittlich 3,7L'7o Stickstoff
0,29 70 Phosphor und 1,91 /s Kali ent-
haelt (Kacar, 1972; Klingman et al.,
19?5). Doch enthalten krauser Amp-
fgr und Sternkraut doppelt'soviel
Stickstoff; zuriickgekriimmter Ama-
rant, Ackersenf und Sternkraut cir-ei.
mal soviel Phosphor; italienische
Ochsenzunge, .weisser Gaensefuss,
Tataren .- Melde (Atriplex tartarica
L.), Saltwort und Sternkraut dreimal

soviel Kali, wie die erwaehnten Mih
telwerte der 11 Kulturpflanzen. Da-
gegen enthalten einige Unkraeuter
i.B. Rohrschilf und feinblatterige
Wicke (Vicia. tenuifolia Roth) weni-
ger Naehrstoffe als die Kulturpftan-
zen.

Die Naehsstoffaufnahme der Un-
kraeuter aus.dem Boden, die sich in
Getreideanlage in der Umgebung von
Erzurum befinden, wurde theoretisch
umgerechnet. Die Ergebnisse sintl. in
Tab. 6 zusammengestellt. Die Naehr-
stoffmengen der Unkraeuter haengen
von den Arten und der'Dichte ab. Bei

Tab. 5. Gehalt einiger Kulturpflanzen an Stickstoff, Phosphor und Kali
(Zusammengestellt nach Angaben von Korsmo, 1g30 und Klingman et'al,
1975).

Kulturpflanzen
Gehalt der Trockensubstanz an
Stickstoff Phosphor

Naehrstoffen (%)
' Kali

Gerste
Weizen
Hafer
Mais
Bone
l$icke
Mtihre
Baumwolle
Zuckerriiben
Kartoffei
Klee

a

2,00

5,90

1,20

5,10

5,00

3,76

3,00
---:

3,7L

0,44

0,24

0,23

0,21

0,37

0,36

, 0,26 
-

0,32

0,16

0,25

0,35

4,29

0,92

3,40

1,15

1,19

2,0q

1,13

3,50

2,95

1,00

1,91

L4



A. GUNCAN

diesem Versuch wurde festgesteilt,
dass.die Unkraeuter in Getreideanla-
ge in diesem Gebiet ca..56,6 kg/ha
Stickstoff; ca. 22;2 kg/ha Phosphor
und ca. is,+ kglha Kaii entziehen.
Diese Rechnung'wurde nach den obe-
rirdischen und unterirdischen Teiien
der Unkraeuter gemacht. Es soll je-
doch in $echnung gestellt werden,
dass die unterirdischen Teilen der
Unkraeuter im Boden bleiben und
eine kleine Menge der entzogenen
Naehrstoffe in den Boden nochmal
zuriickgehen. Andererseits fixieren
die Htilsenfriichteunkiaeuter aus der
Luft den Stickstoff. Doch nehmen
die Unkraeuter die grossdn Mengen
Naehrstoffe aus dem Boden auf. We-
niger (1973) zit."Wrangel hat ebenso
mitgeteilt, dass die Getreidearten in
der I{ijhe von 49 kg/ha Stickstoff, 9,6

kg/ha Phosphor und 39,1 kglha Kali
entziehen (Tab.7). Das bedeutet, dass

die Unkraeuter il der Getreideanlage
in der Umgebung'von Erzurum ca.

mehr als einmal soviel Stickstoff,
mehr als zweimal soviel Phosphor
und,doppelt soviel Kali wie Getreide-
pflanzen entzogen haben.

Aus diesen Versuchen geht klar
hervor, dass durch die Unkraeutbr
den Nutzpflanzen ein grosser Teil der
Naehrstoffe entzogen wird, die dem
Boden durbh Diingung zugefiihft
'wurden. Ausserdem sollte man im
Getieideanbau in der Umgebung von
Erzurum Unkrautbekaempfung un-
bedingt durchg.efiihrt werden, um die
Naehrstoffe im Boden zu haiten.

Dank
Herrn Dog. Dr. Turgut SaSIam

und dem Laborant Miimtaz $engiil
bedanke ich mich fiir die Untersttit-
zung bei der Untersuchungen tiber
die chemischen,Analyse der Ur{kraeu
ter im Soil-Laboratorium.
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Tab. 6. Wertstoffgehalt einiger Unkraeuter, die sich im Getreideanbau
in der tlmgebung von Erzurum befinden,.in 7o und kg/hd

s Anzahl Trock.subs. Stickstoff
Unkrautarten (Pflanz./m2) (ke/ha) (ke/ha)

Convolvulus arvensis 8,3?5 204,501 2,404
, Galium tricorne 7,120 31,397 0,392

Chenopodium album 5,120 56,5?0 1,V51

Cirsium arvense
Avena fatua
Sinapis arvensis
Stelleria kotschyana
Sonchus arvensis

Cephalaria' syriaca
Anchusa italica
Centaurea cyanris

Matricaria inodora
Came,lina hispida

Rumex crispus
Chondrilla juncea

Silene conoidea
Papaver dubium

' Cephalaria aristata

4,586 400,873 5,164
4,410 45,868 0,631
4,092 178,762 5,000
2,829 163,396 ' 3,754
2,036 239,055 2,ggg

0,486 15,132 0;191
0,454 126,009 2,572
0,446 25,527 0,316

0,207 7,254 0,078
0,191 7,074 0,0g1

0,072 43,046 2,067
0,060 .6,885 0,113

0,029 0,436 0,004 .0,016 1,072 0,013
0,004 0,213 0,002

Cardaria draba 1,482 125,786 1,792
Tragopogon buphthlmoides 1,398 56,593 1,382
Polygonum persicaria 1,363 40,875 1,06?
Amaranthus retroflexus 1,012 1?,708 . 0,466
Equisetum arvense 0940 7,973 0,100
Vaccaria pyramidata 0,582 34,146 0:425

Polygonum amphibium 0,410 L3,753 0,321
Melampyrum arvense 0,315 20,581 0,212

Scandix pecten veneris 0,124 4,552 0,034

. Phragmites communis 0,036 3,601 0,051 .

Gesamt 44,064 1878,568 33,367

Umgewandelt(l) (zu L00%) 74,72t 3185,503 bO,5B1

1) Zu den auf je mt durchschnittlich gesamten Unkraeutern wurden
umgewandelt.
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l: 
t" ..i.:

Phopphgr
(ke/h?)

Kali Asche
(kelha) (kglha)

1,099
:0,185.'

0,389

2,4M
0,366

.4029
1,836

1,368
.0,563,

0,42L
.0,368 -

0,201
, 0,032 .

. 0,238

0,110

0,692 ,

0,197

0,096

o'10B

0,063
.0,051

0,018

0,181

0,041

0,011 .

0,004

0,007 ''

0,00i '

3,283
0,534

2,616

8,529

.0,873
3,seo
Ii,631
3,862

. 2,530,

1,529
1,079

0,627

0,123

0,460

0,189

4,877'
0,429 '

0,215

0,268

0,128

0,112

0,096

0,511

0,120

0,038
i 0;006

. 0,020

0,003.

23,738
"3,356

14;398

46,392
6,701

29,948
36,0?5

33,382
. L4,740

10,121

101685

4,8L4.

1,966
' 2,633' 7,L77

26,834,

2,286
1,453

2,208
1,2L2
0,961

0,9i3
4,646
0,631

0;288
,0,042

0,121

0,014

13,103 ,43,?68 '281,?30

22,219 ?3,371 477,n0
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DrE uNKuurbrcurd rM' cETRETDEANBAU

Tab. 7., Naehrstoffentzug in kglha dureh, Kulturpflanilbn. (Weniger,
7973 zir. Wrangel)

Kulturpflanzen
. Naehrstoffentzug in kglha \

Stickstpff Phosphor Kali

Getreide
Griinmais '

Kartoffel
Zuckerriiben
Erbse I

Klee
Wiesen-Kopfklee
Raps

o

49

102

80

120

-90
208

100

L22
108,9

r 9'6
18,3

r4,0'
2r,g
10,9

24,4

13,1

28,4

17,6

39,1
'14,2

123,3

145,g

.26,7 '

100,0

50,0

62,5

70,2

lJznt t.

ERZURI]M YORESINDE HIJBI]BAT TARI]ALARINDA BULUNAN
, YABANCI OTLARIN YOGI]NLUGU Vg BUNLARDAN BAZILARININ

TOPRAKTAN KALDIRDIKLARI BiTKi BESIN ELEMENTLERi

Erzururn y6resinde hububat tar- lar igerisiride en fazla N ve P kaldr-
lalarrnda o-utunan yabancr otlardan ranlar R.umex crispus L., Anchusa
56'smm tiir, l8'inin cins tanrsr yap- italica Rgt?., chondrilla juncea L. ve
trnlmq, l8'inin ise heniiz tanrsr yap- sonchus arvensis L.'dir. K'u en fazla
trnlamamrgtrr. Biilgede hububatta kaldrran yabahcr otlar ise R. crispus
m2 ye ortalamd ?5 adet yabancr ot ' ve A. italica yanmda Salsola kali L.
bitkisi di.iqmektedir. Sayrsal olarak en ve stelleri kotschyana Fenzl.'dir. Er-
yo!'un convolvulus arvensis L; (m2 zurum yriresinde hububatta yabancr
de ortalama 8,4 adet), Galium tricor- otlar yaklagik ortalama s6,o k!/ha N;
ne Withering (?,1), Chenopodium al- 22,2kg/ha p ve ?8,4 kglha K katdrr-
bum L. (5,1), cirsium arvense scop. makta, bu ise hububatrn kaldrrdr!.r
(4,6), Avena fatuia L. (4,4) ve sinapis N'un yaklaqrk bir katrndan, p'un ise
arvensis L. (4,1) ' tulunmaktadrr. iki katrndan fazla, K'un'ise takriben
Kimyasal analizi yaprlan yabancr ot- iki katrdrr.
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lnclusion Bodie$ Prudueed by Bem lellow llosoic yirus hololes in

Brood Beon Plonl'

Mchnrct Asil YILMAZz and plrlllp JONEST

ABSTRACT

. cytological investigation of rurkish Bean yellow Mosaic Virus under
electron microscope showed laminar, granurar, mernbraneous and r"*rrou.
type of inelusion in the mesophyl cells of eytoplasma in broad bean .leaves.

INTROI'UCTION

Many viruses produce intracellu,
lar structures in the cytoplasm and.
organelles of the host plant as a re-
sult of infection. The characteristic
morphology of this inclusion may be
determined by the host (Esau and
Hoffert 19?1 a, b). I{owever, in other
cases, it is the virus which determi_
nes the size and shape of the inclusion '

(Edwardson , 7974).

Bean Yellow Mosaic Virus (By
MV), a virus of the potyvirus group,
produces inclusions.in the cytoplasm,
nucleus and nucleolus of Vicia faba
L. leaf cells, We have examined the
inclusion bodieis producqd by three
serologically identical strains of By
MV isolated from broacl bean plants.
in Turkey, as a means of distinguish-
ing between the isolates.

1' This work was supported by The Turkish Scidntific and Technological Research Council.
2. Department of Prant protection, Faiurty cif Agricurture, Qukurova university, Adana, Turkey.
3 Department of Prant pathorogy, Rothamsted Experimentar station. Harpenden, Herts, England.
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"BEAN YELLOW MOSAIC VIRUS

MATERIALS /IND METHODS

Flant Material: The research was

undeq taken at The Rothamsted Ex-
perimental Station' Field bean and

french plants. werq grov/t'r in 4t/z'i

pots in a glasshouse an'd'inoculated
with the virus at the cotyledon stage.

Samples were taken for electron mic-
roscopy when sYmPtoms aPPeared
(usually 2 weeks after inoculation)..

:Virus Material: Three isolates of
BYMV 'were. extracted from Vicia
iaba of Sakrz, from the Qukurova
region.

Electron MicroscoPY : Pieces of
ledf tissue 1x 2 nm fixed in a mix-
ture of 2.5 % glutaraldehyde in 0'05

M. Cacodylate buffer PH ?.2 for' 5

hours. They weye then rinsed tvirice-

toi lqmin'in 0.05 M cacodylate buf- 
.

fer and post fixed in 2 Vo osmium tet-
roxide in 0.05 M cacodYlate buffer
overnight. The next morning the
samples'were rinsed for 15 min in the
buffer and then dehYdrated in a

grided.acetone series and embedded

in Spurr's Low viscosity embedding
resin (Spurr, 1969). Ultrathin section

were cut an a Reichert OMU - 4 Ult-
racut ultramicrotone, stained in the' 

'grid with urairyl abetate (20 min) '

and lead citrate (10 min) (Reynolds,

1963) and then examined in a Philips
201 electronmicroscoPe.

RESULTS

All the isolatds Produced inciu-
sions of a laminar, granular type, in.
the cytoplasm of mesophyll cells of

the broad bean"plant (Figs 1-4). Iso"

late 1 aISo produce'd membraneous

inclusion in these cells (Fig 1). Iso-

late 2 produced the longest laminar
inclusions (3.600 nm) of all isolates
(Fig 2), while isolate 3 induced

flexous inclusions'(Fig' 3).

DISCUSSION

Ultrastructur4l investigations of
Turkish Bean Yellow Mosaic Virus
infected br,oad bean plants reacted
granular, laminar, membraneons and

flexuous types of inclusion in the cy-

,c)

toplasm of the mesophyll cells, these

incluslons are characteristic for BY
MV infection (Christie and Edward-
son,1977).



M.A, YILMAZ ard p. TONES

BYM\I can also induce inclusions
in the nucleous, nucleolus (Mchorter
1941; 196b, 1965: Bos, 1970: Christie
and Edwardson, 1977). We did not
observe any nuclear or nucleplus inc-
lusions. in any of our sectiond.

The Mqrphology of the inclusion
bddies may be different in serologi_
cally distinct viru,ses (pratt, tgd).

' However, differences between induc_
ed inclusions in serologically identi_
cal viruses, have not been reported.
Thi three isolates reported here are
serologically identical, and all induee
two basic types of inclusion, the la_
minar and the granular. Differens in
the size of the laminar inclusion oc_
cur in one isblates. Isolates 1 and J
induce small laminar inclusion, while
isolate 2 ihduces the longest (8.600
nm) laminar inclusions.

Membraneous type inclusion has
been reported for a number of host_
virus infections. Isolates 1 induced
memblaneous .inclusions in broad
bean leaf mesophSill cells, rather of
the other isolates did. Flexous inclu_

sions (not pinwheel) ,were evident in
section ofleaf infection of leafinfecL
ed fith isolate 3. pinwheel of the
types described by Edwardson (lg?4),
were not seen in any of our sections
although they are a common feature
same virus infection by potyviruses.

The cell organelles remained re_
merkably normal. Bos (1g69) repor_
ted that nuclear abnormalities were
common in broad bean plants infec_
ted with his strain of ByMV, an MuL
ler and Koentg (1g6-b) observed that
nucleolui inclusions could be used to
distinquish different st_rains of By
MV. We have seen no abnormalities
nuclei of inclusions of nuclei or inclu_
sions of nucleoli .ihduced by orri
strains of ByMV.

chroroprast Kev to 
|sut3tMitochandrion M

Membraneous fnclusion Body ,Body Me'Nucleous N
Flexuous Inclusion Body F
Laminar Inclusion Body L
Granular Inclusion Body a""ow

. 6zET

EASULYA SARIL'K MOZAYiK ViRUSUNUN BAKLA EitXiSiYAPRAKLARINDA OLUSTURDUdU TTUCNN CiiirWCirLERi
I

Fasulye sarrhk Mozayrk viri.isil mesinde bu virrisiin revha, graniil, za:ile bulagrk bakla bitkisi vaprakla'nrn 
"rrrr., 

.r" #i ;r;; de hiicre cisim-elektron mikroskop altrnda inceren-'cikrerini oristu"drrg" saptanmrgtrr.
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Fig 1. Broad bean plants infected

Bar inclicates 0.5 nm-

by Bean Yellow Mosaic Virus isolate i.

Fig 2. Broad bean plants infected by Bean yelrow Mosaic Virus isolate 2.

Bar indicates 0.5 nn.

25



infected by Bean Yellov'Mosaic Virus isolate 3'

Fig 4. Broad bean Plants infected

Bar indicates 05 nm.
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II. Appearance PossibilitY of

ApPiications of Effeclive
the Pathogen In Vitro

Resistance After Continious

Systemic Fungicides Against

Chestnut blight [Enilothia Para'
sitica (Murr.) A. and A'l 'was found'

to be'wide sPread in Marmara and

Black Sea Regions of Turkey (1,10,11''

18). In the earlier study, performed

in vitro and greenhoule conditions'

studles 0rr the contrul possibitjties 0l Gheslnlll Blishl [End0lhi0

00t0silico (llulr) l. ond A.l in lulltel(')

Natlz DELEN(2) ' '

ABSTR'ACT

Astheresu}tofinvitrotrainings.itwasddterminedthatchestntrt
blight fungus pnaotfrit parasitica-(Mutr') f' and 1:1,""t 

acquire resis-

tance against gentate. ga"i'ti"'and Enovit Super which are the effective

systemic fungicides ;;,h" pathogen. This aoquired resistance is persistent

andthereiscross.resistance"*,,gtheisolatesbuttheseisolateswhieh
acquired'.theresista,,c""g"i"'ttheBenlateandEnovitSuperishoweda
weakerdevelopmentonBavistincontbiningmedia.Allthreeisolates
showed.arapiddevelopmentonEnovit.Supercontainingmedia;contrarily
the media .orrt"irri,tg';ih"' 'y't"*ic 

fungicides' 
.

TNTRODUCTION

1) Supported by the Faculty of Agriculture' University of Ege'

;; ;;r;"", of phytopalhology and Agricultural Botany, Faculty ot Ag{iculture, universitv of Ege,

Izmir, TURKEY
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CONTROL;POSSIBILITIES OF CHESTNUT BLIGHT

on the control possibilities of the pa_
thogen by the systemic fungicidesl it
was found that Enovit Sufer (thio_
phanate-methyl) ,was the most effec_
tive chemical, and 'the effectiveness

$ lhls fungicide was foltowed by
Bavistin (carbendazim) and Bentate
(benomyl) respectively e\t.

This study wbs performed in .

vitro conditions iegarding the appea_
rance possibility of resiitant isolates,
of E. parasitica after the con{inious
applications of the fungicides, the
cross resistarice.among the resistant
isol4tes and persistance of the ac-
quired resistance.

MATERIALS AND METHODS

aterials
t The fungicides included in the

experiments, which were founcl to be
active by Delen (12) are: Enovit Su_
per [?0 '/o., 

_thiophanate_methyl (Si;.
cam s.p.A)1, Bavistin lS0 To, carben_
dazim - MBC (BASF a.C.)t 

"naBqnlate 15.0,fo, benomyl.(E.f. au pont
de Nernaurs and Co. Inc.)l t"om Uen_
zimidazole group.

Only in one test, European Chest_
nut (Castanea sativa Mill. _ C.vesea

. Geartn.) seedlings were used. . 
---

The studies were performed with
the single spor culture of E.parasitica
used by Delgn (I0,i2) and were not
earller treated with any chemicals.

Methods .

' 
Resistance acquiring possibility. of the pathogen to the sysiemic che-

micals were studiea by ihe training
method (2,6). For this purpose, thf

'28

pathogen was trained.iix times on the
fungibide mixed,p.D.A. -"aiu iiiarranging at the twenty concentra_

l:nr.from 0,2 ppm levei to 4.0;;;.
The inoculations were done Uy tfr"
discs of E. parasitica. After the iwen.:
ty days period of the incubation ttre
inoculum were takes from the high-
est concentrations b.y the needh f,e_
cause of the weak.growth of the'fun_
gus, and were inoc.ulated again to the
sam,e concentrations of the fungicides
containing media. After fi..t triirrirrg,
the evaluations rivere done on the ba-
sis of number of petri dishes with
fungal growth for each fungicide ss_
ries.

To show the importance of theour trained isolates in practice. a
.study were done by the .method. of
Delen (12). For this study,,;;il;-";
of the siTth training, every isolate
was incubated for six weeks'period
on the media which was containing
highest concentration of the chemica'i



N. DELEN

causing the'resistance.. AJter'fhis pe.

riod, an inoculum containing I x 105

picnidiospor/ml for every isolate was

pr.epared. These inocula were applied .

to the chestnut stem samples'taken
from the, different heights of the

plants drenched. ten rveeks before

with Enovit Super, Bavistin and Ben-

late.

To investigate Persistance of the

acquired resistance, the method of

Fuchs and Viets-Verwers (15) was

applied. Every resistant isolate was

, transfered to the cheimical free media '

and with the'interval of twenty days

these transfers were repeated six
times which were equale to the num-

ber of the tiainings. After the sixth
transfer, the discs of the every isolate

were inoculated to the media con-

taining different.levels of thb fun-
gicide causing the resistance.

For evaluating the occurance of

cross - resistance among the isolates,

two tests were done accopding to the

methods of Littrell (19), Polach and

Moline (?3). In the first test, everY

resistant isolate was inoculated to the

different levels of three fungicides

begining from 0,2 PPm uP to the re-

sistance level of the every isolate;

In the second exireriment, the discs

of the every isolate rveie taken from
the highest conientration of the re-

sistance caused fungicide.' Then the

discs were transfered to , 
the media

containing 1.0 - 4.0 ppm. concentra-

tions of the chemicals. That concen-

trations 'were arranged according ti)

the resistance level of every isolate'
After the cross-inoculation tests,

every isoiate was trained eight times

totally. For exhibiting the resistance

levels of the isolates and the persis-

tance of the resistance, the logarith-
mic curves 'were prepared for every
isolate. For drowing these curves,'the
Iogarithms. of the half diarneters,

' found out in the last measurement of

the ,every test were used.

In all the tests no fungicide aPP-

lied original isolate of E. farasitica
were useil as a control. The tests were

co4ducted at randomized plot design

. with eight rePlications.

RESI LIS

The result of the first training are

given in Table t.
Abcording to.the Table,1, colonial

glowth of .the fungus was inhibited
by Bavistin at- 0.4 ppm', Benlate and

Enovit Super .at 0'6 PPm.

The results are dePicted in Table

2, which show the number of Petri
dishes with f.tt gal gr6wth from 1st

to 6th training at different concent-

rations of three fungicides used.
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coNrRoL posslrnnrES o!. cHEsrNUr BLTGHT

\

Table 1, Fungal grouith of E. parasitiss in. the first training

Fungicide's
Measurement of colonial half diameter (mm.)
days after application

Trade Name ConcentraJion
(ppm.,a.i)

2nd.day 4th day 6th day Bth day

Benlate -

Bavistin

'

- Enovit Super

-Control

3.93

1.59

0.00

0.2

0.4

0.6

0.2

0.4

0.2

0.4

0.6

0.16

0.00

0.00

0.09

0.00

7.02

0.00

0.00

7,32

7.44

0,01

0.00

0.32

0.00

8.38

0.06

0.00

9.93

2.58

0.22
.0.00

1.12

0.00

16.02

0.24

0.00

25.03

1.70

0.00

22.9.7

0.89

0'90

38.50

As it is sho:wn in Table 2, after
6th trainingi pathogen acquired re-
sistance to 2,4 ppm Enovit Super, 4.0
ppm Bavistin and 8.0 ppm Benlate
concentrations.

After the sixth training, each re- !

sistant isolate and the original.isolate
was inoculated on the l0 weeks be_
fore drenched chestnut stem samples.
and were put in the petri disles.

Density of the fungal growth be_
tween tlie resistant isolates and the
original one are given in the Table B.

According to Table B, the growth
of the resistant isolate,s were more
profuse than the original isolate on
the chestnut seedling samples dren_
ched with fungicides ten weeks be_
fore (Fig. 1,2and B).
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CONTROL POSSIBILITIES OF CHESTNUT BLIGHT

The results of the first cross-re-
sistance test among the isolates are

summerized in the Table 4.

Table 4. In the first cross-resistance test, measured colonial half diameters
of Benlate, Bavistin and Enovit Super resistant isolates.

Applied fungicide's Measurement of colonial half diameter

Concentration (mm) days after application

the resistance Trade name (ppm., a.i) 2nd

Benlate Benlate

Trade name
of the fun-

gicide, causing

Benlate

Benlate

Bavistin

Bavistin

Enovit Super

Bavistin

6th4th

0.2

0.4

0.6

0.8

1.0

3.0

0.2

0.4

0.6

0.8

1.0

4.0

0.2

0.4

0.6

0.8

1.0

2.4

0.2

0.4

0,6

0.8

1.0

4.0

0.28

0.12

0.06

0.03

0.01

0.00

0.26

0.10

0.00

0.00

0.00

0.00

1.15

1.02

0.99

0.84

0.41

0.2r

t.23
0.13

0.09

0.06

0.01

0.00

0.90

0.34

0.23

0.20

0.18

0.00

0.65

0.40

0.15

0.10

0.03

0.04

4.01

0.35

0.25

0.2L

0.12

0.10

1.93

0.89

0.49

0.46

0.43

0.06

0.76

0.56

0.45

0.32

0.14

0.10

7.90

6.2t
6.18

5.25

3.70

1.04

5.15

T.2L

0.65

0.56

0.51

0.2L

t.49
0.70

0.70

0.56

0.20

0.21

9.96

8.84
7.59

7.00

5.31

1.35

6.40

3.65

7.46

1.77

0.93

0.34

3.57

2.20

1.50

0.93

0.75

0.28

5.30

4.32

4.18

3.41

2.75

0.59
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Table 4. (Continueniqs). In Jlre first cross resiptance test, measured colonial
' half diameters of Benlatb, Bavistin and EnoVit supqr resistant isolates l

Bavistin

Bavistin

,:

,I
o.

Enbvit Super

Enovit'Super

,: '

Enovit Super

t.

't

Control :

Enovit Super 0.2

0.4

0.6

0.8

1.0'

2',.4

Enovit Super . 0.2

0:4

0.6
' 0.8

1.0' 
2.4

Benlate 0.2'
. 0.4

, 0.6

, 0.8

1.0

3.0

Benlate

Bavistin

0.2

0.4
0.6

0.8

1.0

3.0 ,

1.16

0.71

0.24

, 4.07 .

0.01

0.00

1.35

0.60
' 1.27

1,17

0.74

0.74

2.48

,2.40
1.28

1.03
1.02

0.62

0.29

0.01

0.01

0.00

0.00

0.00

0.03,1

0.q0

0.00
. 0.00

0.00

0.00
1.35

5,40

4.18

1.85

1.34

0.31 ,

. 4..00

19.65

9,62.

8.68,
. 5.95

5.95

5.90

16.30

?.81

6.65

6.46
4.A,5

2.70

1.96
' 0.60'

0.24

0.18

0.20

0.00

0.37
' 0.31

0.15

0.72

0.0p
0.03

20.64

7.34
' 5.40

3.28
'2.78

' o.gg
0.01

30.50
lt.72
10.03' 
?.05

7.37

6.90

25.90

. 10.43

7.5?

7.56
5.53
3.2t

, 3.71

1.04.

. 0,42

9'?a
0.2L

- 0.00

o.53
. 0.34
. 0.23

.0.L4

0.04
0.04

38.41.

37.

4.4A

3.32

0.96

0.52

0.10

b.oo

8.39

5.92

5.09

4.5!
3.40\ 2.04

9.28

7.59.
7.66

4.96
q.sq

,4.49

0.2

0.4

0.6

0.8 e

i.o
4.0

0.85

0.20

0.09
0.0?

0.03

0.00

'b.re

0.06

0.04.

0.04

0.00
0.00

1{.32



CONTROL POSSIBILITIES OF CHESTNUT BUGHT

According to Table 4, although
the resistant isolates grew rapidly on

the media containing Enovit SuPer,

they showed a weaker develoPment
on the rr,redia containing Bavistin.

- More over, Bavistin resistant isolate

'was the rrtost-rapid growing one. On
the basis of statistical analyses; iso-

lates, fungicides, concentrations, iso:'

lates x chemicals and isolates x con-

cdntrations were found out to be

significantly important (P<0,001).

The results of the second cross-

resistance test performed at 1.0 ppm
to 4.0 ppm concentrations is shown in
Table 5.

Table 5. Colonial growth of Benlate, Bavistin and Enovit Super resistant
isolates in the second cross-iesistairce test.

Trade name
of the fun- Applied fungicide's

Measurement of colonial.half diameter
(mm) days after application

gicide, causing
the resistaRce

Concentration 2nd

Trade name (ppm., a.i)
8th6th4th

Benlate

Benlate

Benlate

Bavistin

Beniate

Bavistin

Enovit Super ' 1.0
' 2.4

3.0

, 4.0

1.0

2.4

3.0

4,0

1.0

2.4

3.0 .

4.0

1:0

2.4

3.0

4.0

0.95

0.77

0.54

0.27

1.13

0.78

0.68

0.60

t.24
0.74

0.74

0.67

.1.34

0.92

0.88

0.40

5.85

3.57

2.68

2.28

6.59

3.67

2.85

1.37

6.87

5.60

4.20

4.18

8.84

6.03

3.81

2.57

10.12

5.02

3.?3

3.15

10.68,

5.07
' 3.15

1.63

9.78

8.14

6.24

5.65

16.65

9,18

6.03

3.65

13.65

7.32

4.43

3.66

14.03

6.96

1.2L

2.15

13.57

9.?9

7.82

7.21

21.81

11.53

7.3L

5,49

,)

38
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Table 5. (Continuening). Colonial
Super resistant iSolates in

growth of Benlate, Bavistin "ni nrrblrit
the, second cross-resistance test

Bavistin

Bavistin

Enovit Super

Benlate

Enovit Super

13.S?

7.70 .

4,77

.4.65

10.65

9.23

7.90

7.84

?.9$
5.84

5.49

.4.:4'

5.98
g.0z

. 0.48

0.00

7.43

0.00 :

0.00

0.00

22.A5

Enovit Super Benlate

Enovit Super Bavistin"

Control

Enovit Super 1.0

2.4

- 3.0
' 4.0

1.0

2.4

3.0

4.0

1.0

2.4

. 3:0

4.0

1.0

2.4

3.0

4.0

1.0

2.4
3.0

4.0

1.14

1.04

0.96

0.95

I.45'
1.43

1.01
0.95

0.93
0.92

&st
0.49

1:17

0.6?

0.21

0.00

036
0.00

0.00

0.00

1.40

,1?.90

lOJB
6.35

6.10
:

16.55

12.31

10.59

1o.se

*46
?.68

638
5.46

7.73

3.87

0.73

0.56

9.90

0.00

0.00

0.00

39.53

8,40

5:70

3.:87'

4.81

'7.81

6.34

6,09

5.82

5.28'
3.?1

3.43

3.28

4,21

1.48

0.31

0.00

5.37
0.00

0.00

0.00

1200

. Accortling to the Table 5, all the
resistant isolates gre'w. most rapidty
on. Eriovit Super containing media,
Enovit Super resiStant isolate grew
mor,e slowl5r than the other.ttvo re-
siStant isolates. On t'he basis of the

statistical analysis; fungicides, con-
centrations, fungicides x concentra-
tions were .found out to be. signi-
ficantly important €<0.001):

For obtaining the persistance of
the acquired resistance, firstly resis-
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\
tant isolates were transftred to the
fungicide free media equal to the
training numbers. After these trans-
fers, each isolate was inoculated. to
the media which 'were coptaining

fungicide wilich gaused resistance.
Growth of the isolates on the fungi-

. cide containing media are giv5n in
the "Iable 6.

Table 6; After six training on the fungicide free media, $rowth of the
resistant isolates on. the media, containing fungicides ,

whicir baused resistance I

Tradg name
of the fun:.

gicide, causing
the resistance

Applidd .fungicide's

Measurement of col-onial half diameter
(mm) dayq after application

Copcentratibn.
-Trade name (ppm., a.i) 2nd

)l

4th 6th Bth

Benlate

Bavistin

Enovit Sirper

Control

Benlate'

Bavistin

Enovit Super

0.2

0.4

0;6

0.8

1.0

3.0

0.2

0.4

0.6

0.8

1.0

4.0

0.2

0.4

0.6

0.8

1.0

2.4

0.56

ci.so 
-

0.53

0.51

0.48

0.09

1.31

0.93

0.5?

0.56

0.51

0.00

0.84

0.78

0.67

0.54

0,52

0.28

1.10

5.46

4.21

3.64

" 2.1.3

1.15

0.00

8.54

p.00

7.14

5.25

5.15

0.96

7.03
. 5.01 .

4.50
3.96

3.&9

3:68

9.47

11.31

8.39

6.51

5.24

3.81

0.t2

17.31

15.93

I4.78
13.56

11.93

2.5Q

13.92

8.42

7.00

6:9?
q.85

.6.33

20.43

.15.78

L2.iS

9.09
, 6.40

'5.79

0.20

.28.34

25.68-'

24.9t
2L.5L '

19.63

4.71

25.90

15.16

11.50

10.38

9.48

B.B?

34.60
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I According to the table, every iso-
late persisted their resistance level.
Bavistin resistant isolate grew more
rapidly on the Bavistin containing
media, but Benlate resistant isolate
grew more slowly on the Benlate
containing media thgn the other two
isolates. On the basis of the statistical

analysis; fungiqides, concentratipns,
fungicides x concentration found out
to be. significantly. impbrtant (P(
0.001).

. Acquirance .and' the' persistance
of the resistance for every isolate
werq shown as a logarithmic curves
in the Figures 4,5 and 6.

orscussroirr

As a result of this study it was
determined that, the pathogen can.
aoquire resistance' again.st Fnovit Su-
per, Bavistin and Benlate which had
been found out as effective systemic
fungicides by Delen (i?). Dekker (6,

7) and Fehrmann (13) stated that,'
the fungi can acquire resistance as a

' iesult oi th" .orr1irrior.r, applications
of the systemic fungicides from ben-
zimidazole group. Appearance dt ttre
tesistant isolates of A fungus in vitro
did not indicate that the resistance
'will also appear in the nature (B).
But, resistance is rhore easily acquir-
ed in the laboratory conditions (1.6),

and because thb resistance can be
acquired very slowly in the nature

. and the appeatance time of the re-
sistant isolates can not be determined
(22), so'iaboratoqy tests can give us
knowledge dn the appearance possi-
bitly. of the resistince (16). Redis"
tance acquiring abitiiy of E.parasitica
in vitrr do indicate that, the resistant

isolates of the pathogen can also ap-
pear in the natur'e, in a short period,
after,the coritinious applications of
the m6ntioned fungicides.

' The study which was performed
to obtain the importance of the re-
sistant isolates for controliirg purpose
of .the pathoggn, all the growth of the
iesistant isolates were more profuse
than the original isolate on the chebt-
.nut stem samples. The similar results
were also taken from the resistant
isolates of Erysipha graminis, and ten
times higher fungicide concentration
were needed than the suscebtible
isolate for controlling the resistant
isolates (31.32). Our result and the
mentioned. literatures are-: showing
the importance of the possible occur-
ance of the resistant isolates of E.
parasitica in nature,

. Carben'dazim which is the degra-
dation'product of Enovit Super and
Benlate, and the active ingradient. of
Bavistin cause resistance in the fungi
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because of its mutagenic effect (5,14,'

24,25,26). Persistancy of ,the resis-
tance in our trained isolates may be

. also the resistance of E. parasitica
due to mutalions. Similar results

' were also.obtained from the benomyl
resistant Fusarium oxyspotum and
Botrytis cineteg isolates (21).

The'result of the .cross-resistance
tests showed that, these exists cross-
resistance among the thrEe resistant
isolates. But, Benlate and Enovit Su-
per resistant isolates showed a weak-
er development on the Savistiri con-
taining media. All three isolates de-
veloped rapidly on Enovit Super con-
taining 'media. Georgopoqlos (16)

stated that, there is cross-resistance'
among tlle analog compounds. Cross-

' 'resistance 
amorig the benzimidazole

derivatives rirere also confirmed by
Gealgopoulos and Dovas (17), Bollen
and Van Zaayen (4). But, some diffe-
rences ,were"obtained. between "the 

l

be,nzimidazole group fungicides from
the respect,of cross- resistance (3,27).
Although rapid development of the-
Bavistin and Benlate resistant iso-

'IateS of E. parasitica on the thiOpha-
nate - rirethyl containing media and
weaker development on the Benlatd
'containing media arri be.ing confirrr.r-
ed by the-results of the above men-
tioned studies, however the diffe-
rences are between the development
speed of resistant isolates on the Eno-
vit Super containing media and on

the Benomyl containihg media (3).
The reasons of these differences lie
in the genetical aspects of the resis-,
tant isolates. of E. parasitica as Van
Tuyl et at (30) and Van Tuyt (2B,29)

have found out for sbme other fungi.
According to the results of this'

study, due to continious applications
of Enovit Super which was the most
effective fungicide against E. parasi-
tica (12), the pathogen, can acquire
resistance. Some authors,suggesled
that, for preventing the re'sistance,
the high doses must be selected in-
stead of the lowers, the'number of
the applications gaust be decreaied,
the effective systemic fupgicides
which have different mode of actions
must be used in rotation, and the
resistance must be obtained in the
earliest time by the continious ob-
servations and tests (8,9,20). To cont-
rol the chestnut blight, some of the
above .mentioned measures can'be
applied . for preventing the appear-
ance of the r'-esistant isolates to the
effective fungicides. But for praitical
control of the ilisease another active
chemibals from the different groups
must be found out for:using iri rota-
tion .with Enovit Super, and the prob-
lems put forth by. the author in arr
earlier study (12) should also be ta-
ken' into consideration.

This is the first report on the re-.
sistance.of E. parasitica' against the
systemic fungicides.
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OzET

KESTANE KANSERI [Endothia parasitica (Murr.) A' and A'] iLE
sAvA$ oLANAKLARI UZ'ERIUOE ARA$TIRMALAR \

II: Pathogen'e Kargt Etkili Sistemik Fungisidlerin Siirekli
Kullanrlmast Sonucu In Vitro'da Da5ranrkhhlrn Ortaya

Qrkabilme Olasrhsr

Ki.iltilr koqullarrnda yaprlan araq-

trrmalar'Sonucu, kestane kanseri has-

talt!rnr tjnlemede etkili bulunmug
olan Enovit Super, Bavistin ve Ben-

'late'e etm'eirin dayanrkhhk kazanabi-
leceli saptanmtgtrr. Kazantlari bu da-

yanikhhk hastalikla sava$ agtsrndaii
da iinemli olup, adt ,gegen fungisid-'
lerle ilziglanmrg kestane'fidanlarrn-

. dan ahnan giivde pargalartnda, pato-
jeni4 orijinal izolatrna oranla daya-
ntkhhk kazanmtq izolatlart, dayanrk-

hilk kazandrklan fungisidlerden
.ha az etkiienmiglerdir.
' Ayrrca, kazanrlan dayanrkirhk ka-

hcr blup, izolatlar arastnda gapraz da-
yanrkhhk da bulunmaktadrr. Ancak,
Benlate ve Enovit Super'e diyanrkh-
hk kazanan izolatlar, Bavistin igeren
besiyerinde daha zayrf geligme giis-

termiqierdir. Enovit Super igeren be'
siyerinde ise, her iig izolatta, di$er
sistemikleri igeren besiyederinin ak-
sine, en hrzh bigimde geligmiglerdir.

dai
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I }|ew floot und tool-Bol Disemq oI tlelons (PhlloRhlholg

0n Cotnlnon lilelon CulliYlls in lhh Begion

Sallh MADEN Osman KARAHAN

Regional Plant Protection Reseai'ch Institute, Ankara, TURKEY'

. /. .AB9TnAcr

Rricently, an intensive foot and root-rbt of melons hal bedn observed

at. Ktztltrmak, Qankrrt, at the places where widespread melon cultivation

is made. By this work, Phytophthora dfechsleri Tuckgr was found to cause

the, disease. Five melon cultivars grown extensively in Central Anatolia,

were tested against this disease and found very susceptible.
l

Phytophthora species have been

gaining importance in rec,ent years

in Central Anatolia. So far, P.capsici
Leon. on peppers (Karahan atrd Ma-
den 19?4) and P. parasitica Dast. on

tomatoes (iren et al. 10?8) have been

reported in this region. Besides, iren
and Maden (1976) mentioned that P.
capsici caused disease on' squash,

water-melon and cucumbers in addi--
tion to peppers. However, Fhytoph-

dleohsleli luclru) iri Cenlrnl Anulolh oltd il$ PolhogeniciU

INTRODUCTION

thora spp. have not be-en reported on

melons in Turkey so far.
. In'for,eign literature, , P. capsici,
P. drechsleri an'd P. nicotiana var.
parasitica have been recorded on me-
lons. Clerjeau (1973), in France, rs-
ported that melons grown in conta-
minated fields with P. eapsici and P.
nicotiana var. parasitica showed dis-
ease'by these causal agents. Ershad
(19?1), in Iran found out that P.

+9



PHYTOPHTORA DRECHSLERI

drechsleri causbd intensive root,rot
and wilting on 

'mqlons 
in' irrigated

areas. He also stated that P. drechs-
leri killed cucumber, watbr-melon,
sugar.be,et, sunflower, chich-pea and
safflower in ad.dition io melon..In the
U.S.A., it 'was reported to be'very.
harmful to safJlower (Duniway 1g?5
a and b).

\

In some of the melon fields in
Krzrlrrmak, Qankrp, intensive root -
rot of.melons has been observed. Spe-
cially under irrigated conditions, da-
mage reached nearly to 100 ljercent.
By taking into consideration of the
.importance and possibility of spreid
of thd disease, this work was carried
out. 

\

MATERIALS AND METHODS

Development of the disease was
investigated by.showing clean seedi
to the infested soil, prought from
contaminated field. Symptoms of
dead seedlings #ere 'examined and
the fungal agent was isolated in p.C.
N.B.-Grated Carrot Agar (25 g. thin
grated carrot, 10 g ,agar, 1000 ml dis-
tilled water and 100 rng Pentaehloro;
nitrobenzene a.i) "(PCNB- GCA). For
this purpose, cliseased.seedlings were
Washed- off througtily, a small piece
from newly .killed hypocothyl were
cut and hried between bloiter papers
and plated in this mediurn.

' Colony characteristics and myce-
lial growth of the fungus were de-
scribed by culturing the fungus in
Carrot Extract . Agar, (CEA) (200 g
thin grated carrot were boiled an
hour in 500 ml distilled water, passed

through muslin, completed to 1000

ml g agar was added and sterilized).

.50

For sporangia and zoospore deve-
lopment a small piece of .young cul:
ture about 1 s,q cm in CEA was taken
arid immersed in Petri's Mineral So-

.lution (0,4 g Ca(NOr)r, 0.'15 g MgSOa
7 WO,0.15 g KH,PO4, 0.06 g KCI and
1000 ml distilled. 'watet'). arrd then
kept under dayJight or without light
in the laboratory.

In order to find out the pathoge-
nicity of the fungus and reactions of
5 melon crrltivars to it, clean sound
seeds of Mihalhgcrk, Krrka$ag, KqS-
gular, Sandilim and Yuva melon cul-
tivars were selected, disinfected in 1'% Na OCI for 5 min. and sown in
pastorized'pots (18 cm diameter) 15
seeds each.

At 2-41eaf stage in every pot 10
seedlings were left and this was done
with three replicates. At this stage,
artificial inoculum was given. The
inocr4lum'was prepared as foliowilng:
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, Seven full:grown cultures of the
fungus in petri plates (9 cm diame-
ter) in GCA medium were blended
'with a blender and all the culture
mixed with'3 lt of water. 200 mI from
thjs suspension was given to every
pot. OnIy top water were given to un.

inoculated ones. One day after inocu-
lation all the pots were watered once
more and .then they were rvatered
when they required. Perbentages of
dead plants were calculated 5,12 and
40 days after inoiulation.

RESULTS AND DIscUs$oN

Melon seeds which were sown in
the infested soil with. P. drechsleri
germinated without showing disease
sympthoms. But ater emeqgence in
some of' the seedlings, the disease
started with collar rot and planis
were dropped 'off, wilted and killed
from this place (Fig.1 b and d). These
syppthoms were identical with the
ones mentioned in ,the literature
(Ershad 19?1). The disease dissemin-
ated quickly and in 20 days nearly
all the plants in the plots were killed.

P. drechsleri showed a rapid
growth in CEA medium. Central
parts of the colony was thick and
fluffy because' of aerial mycelium,
while the margin was depressed and
thin (Fig, 2 a). The appearence in
general was lobed and radiated but
not very prominent. Mycelium was
coosisted of non septate and thick
hyphae and branching tvith right
angles very often (Fig. 2 b). All these
aspects of the fungus except bolony
appearence were in agreement with

Ershad (1971)'s, findings; But he re-
ported that isolates of P. drechrleri
from Cucurbitaceae had an even
glowth in CdA rnedium. In this work
colonies of the fungus showed sligh-
'tly tobed. growth which could be af-
fected by small differences' in the
lmedium prepared in the laboratory.

P. drechsleri did not produced
sporangia in solid media (GCA,CEA)
but rireiy in the places ofthe culture
where bacterial contamination ociuf:
ed, d few sporangia were observed.
This situation was noted by Ershad
(19?1) too. When a piece of mycelial
growth from CEA medium was taken
and floated iir Petris mineral solutiop
under day light tubes, fot' 4-5 hours
a lot of sporangium were produced.
When that piece was keft in the sq-
lution f.or 18-24 hours no appafent
sporangia were seen. 'It has-been
concluded'that in the' longer incuba-
tion period sporangi4 were produced
but broken after zoospore flischarge
and never'produced again. In the
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same . conditions, no sporangia were
sden under laboratory conditions,
without artificial }ight. For sporan-
gial production light was necessary
and 

-this 
was rnentioned in the lite-

rature too (Ershad.1971).
Sporangia were obpyriform to

long pyriform; sometimes elliptic,
egg form. .Some of them had thin
cressent'shaped papillae (Fig. 2 c),
some were without papillae (Fig. 2
d). Average sizes of the sporangia
were 50.8 x 30.8 micron, maximum
and minimum 35.8 -,66.6 x 15.6 - 39.2
micron, length/width ratio is 1.64/1.
Ershad (19?1) stated that average

' , t 
,_

sizes of sprongia of different isolates
from different hosts varied very
mueh but r.neasures of this isolate re-
mained in the ranges of various iso-
lates. The form qf'the sporangia were
identical with the ones described in
the literature. ' ..,

Differentiation. of zoospores ge.
nerally took place out of the brokeh
sporangia and soon after they ger-
mi.nated (Fig. 2 e).

Hyphal swellings were also ob-
served in,the old cultures-(Fig. 2 f).

Susceptibility of some melon cul-
tivars,to P. drechsleri is ilhistrated
in table 1. \

1

,jl

1

Table 1. Percentage mortality of 5 melon cultivars after 5,12 and 40 days
from inoculation with Phytophthora dfech.sleri

Melorl cultivars 5.day 12.day 40.day

KrrkaSag
Kuggular
Mihalhggrk
Sarrdilim
Yuva
Control

66

96

70

76

66

0

60

?i
56

4S

60

0

96

roo
100

96

90'
0

:1

As it can be seen in the-table 1,

aII melon cultivars.tested were very
susceptible to P. drechsleri. The pa-
thogen killed more tha5r 50. percent
of the plants 5 days after inoculation

tro
.rz.

(Fig. 1 b). The percentage mortali.ty
increased in correlation with time
and it reached nearly 100 percent on
40. day. There was. not any difference
in susceptiliility between the melon



cultivars. The difference observed in'
the field may be due to uneven dist. '

rib_ution of the inoculum in the soil
an'd varying soil,characteristics,

, It has been reporte'd that P.
drechpleri kills melon at all the grow-

KARAIIAN

ing staggs and besides melon it is,

harmful to sunflower, safflower, cu-
cumber (Duni'way 1975 a and b; Er-
shad 1971). For this reaso4 this, pa-
thogen can cause. economically irn-
portant damage in our country too.

S. MADEN, O.

6ztr

ORTA ANADOLU BOLGESiNDE KAVUNLARDA {NNI BiR KOK.VE
KOK BoGAZI QURUKLUGU HASTALI,GI (Phytophthora drechsleri

Tucker)'NIN TANIMI VE BAZI'KAVUN gE$iTLERiNiN
: BU ETMENE KAR$I REAKSIYONLARI

Qankirr ili,Krzrltrmak bucaSrnda
yaygm olarak kavun'yetiqtiricili[i
yaprlan bazr'yerlerde kavunlarda gid-
detli kijk.ve kiik bo!'azr gi.iri.iklii$i.i gci-

.; , .,rtilmtigti.ir. Bu kcjk giiriiklti$ti sonucu
bitkilerde ani. solgunluk olmugtur.

Bu h,astah$a Phytophthora drechsleri
Tucker'in 4eden oldu!'u saptanmqtrr.
Orta Anadolu. Btilgesinde yaygrn ola.
rak ekilen 5 kavun gegidi bu hastahk
etmenine .karqr gok duyarh bulun-
muqtur,
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Fig. 1. Damage of Phytophthora drechslerl on young melon

;l(lc

a and c) Healthy b and d) diseased seedlings

plants.
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Fig. 2. Various aspects of Phytophthora drechsleri. a) Growth in CEA

b) hvphae (x190) c and d) sporangia (x190 andx300) e) germi-

natecl zoospores (x190) f) hyphal swellings (x800)
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