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parasitica (Murrill)
Anderson and AndersonJ

Ned3 DELEN

Department ot Phytop$thologv and Agrrcultural Botenv, universrty of Dge, rzmir, ttxRrfuy

AtsSTNACl

During the survey for determining the preverence of pathogen it wasfound that the mean number of infected trees in Marmara Region is B2.B+
4.9 %. rn taxonomic studies, the structure of the organism shlwed trre arr
characteristics of the species. Ascospores are wind.-borne, pycnidiospores
are carried by rain drops, insects and birds. The pathogen'can only bL pe-

'etrate through wounds. It was determined that, in;ubation perioil is
varied between 9?.6 T 40.00 days to 2g.r T 1.06 days. All tannin concen-
trations which was determined on the bark of 1l chestnut varieities are
stimulate the growth of organism.

Distribution and the Biology of chestnut Blight

II TRODUSTION

IEtr dothia

Castanae varieties are high alti-
tude, cool and rainy climate trees.
They have great adaptation capacity
and grow naturally all around the
world. Well known species are: Euro-
pean Chestnut (Castanea vesca Gart-
ner), American Chestnut [C. dentata
(Marsh.) Borkhl, Japanese Chestnut

(C. crenata Borkh. and C. japonica),
Chinese Chestnut (C. mollissima).
Besides these species, C. henryi, C.
pumila, C. sequinii are also present
(Graves, 1950; Gravatt, 1g51; Anony-
mus, 1956; Diller, 1965).

European chestnut which is a
native species of Turkey, grows wi-
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dely on costal ranges of Black Sea
Region, around Marmara Sea, Wes-
tern Anatolia Region until Antalya
territory in south (Erdem, 1951; Von
Regel,1963).

From very ancient times, it is
known that chestnut has been worth-
while tree by its tirnber, bark, leaves,
flowers and being a source of char-
coal with its branches (Boyce, 1948;

Erdem, 1951).
From an economic point of view

however, the most important part,of
chestnut is its fruit.

'Fruits as appetizers or sweets
made out of them always have a good
market (Erdem, 1951). According to
the 1970 statistics, there are 2.41?.000

chestnut trees in Turkey. Annual
fruit harvest is approximately 48.000

tons (Anonymus, 1971 a), and earned
exchange value of the crop was over

3.392.000 TL. (Anonymus, 1971b).
Chestnuts whose importance was

mentioned above, has a blight Prob'
lem in Marmara Region which is
caused by the pathogen Endothia pa'
rasitica (Murrill) Anderson and An-
derson. Since there is no definite
method of preventing the disease be-
sides plant quarantine methods, the
disease creates an important danger
for Turkey's chestnut production. E.
parasitica also infects oak varieties
(Quercus spp.) somak (Rhus tyhina).
caria (Caryq ovata) qui-te efficieatly
(Anderdon and Rankin, 1914; Heald,
1933; May and Davidson, 1960; Bat-
son and Witcher, 1968; Karaca, 1968;

P'babher, 1969; Stipes and Phinps,
1971). For this reason it is a great
danger for our oak forests which co-

ver a wide acreage in Turkey (Figufe
1).

MATERLdLend M'IIIODS

1. Material
This study consists of Marmara

Region, with Istanbul, Kocaeli, Sa-
karya, Bursa, Bolu counties. All sur-
veys consist of these 5 counties and
13 districts. The host species used
was European chestnut (C. vesca).

In order to investigate the effect
of tannin on pathogen, izmitli, Okiiz-
giizii, Gavur Kestanesi, Valige, Hacr
Omer, Kara Mehmet, Sarr Kestane,
Acr ibiq, Kuyruklu, Fordola and a
wild variety (Deli) which are groil'n
in Tepekiiy discrict of Kocaeii
County were used.

9+

Laboratory studies were carried
out by using single pycnidium isolate
of E. parasitica.

2. Method

Sampling for the studies to detec
the infected areas of Marmara Reg-
ion were made according to grouPed
random sempling method (Lazarov,

Grigovov, 1961). Because of the
greatness of population, it was neces-

sary to decrease the number of samp-
les in 1:10 ratio. The districts with
less than 50 samples were not inclu-
ded in our studies. The districts co-



vered in our survey and the number
of samples e8amined were listed on
Table-1.

Every part of the trees above
soil were examined and classified as
infected and uninfected.

The Cook solution and2/6p.D.A.
were' used to dxamine pathogen's
mycellium (Shear et al., 191?).

. Mycellium studies on living texture
were done on samples taken from
infected trees.

Pycnidia and pycniospores
were cultured and studied on 2 7o
P.D.A. Perithecia were obtained in
artificial media by the method of
Baldacci and Orsenigo (1952).

Fruitingbodies of the fungus on
the plants were studied by exami-
ning sections of diseased tissue. In
these studies, the sections were
stained with Bismarc-brown (Shear
et al., 1917; Johansen, 1g40).

Laboratory experiments were
carried out on two parallel lines in
order to determine the effect of tan-
nin concentrations of some important
chestnut varieties on the activity of
pathogen.

In the first part of the studies,
eleven different varieties of chestnut
were sampled and collected bark
species were examined for the deve-
lopment of the pathogen.

N. DE[.E[iT

In the second part of the inves-
.tigations, pure tannin (Ridel) was
added to PDA in equal concentra-
tions as its found in each chestnut
varieties and the size of the colonies
were measured on 6'o, 6trt and 10e day
of inoculation. Differences of fungal
growth were specially studied on Ha-
cr Omer and Fordola varieties since
there two have quite different tan-
nin concentrations.

On biological experimentations,
the following methods were chosen:

-The effect of wind on transport-
ing the pahogen was studied by han-
ging slides covered with vaselin, hol-
ding petri plates with PDA against
the wind for 2 or 3 minutes and ma-
king wounds on the healthy trees and
covering them with screen.

-The effect of rain on transpor-
tation of the pathogen was also
studied by atomizing water on the
infected bark samples, in the labora-
tory conditions.

-Effect of insects and birds on
transportation was studied with the
following method: The insects and
birds were caught and shot, then
identified* and put into sterilized be-
her-glasses.

Each beher-glass contained b0 cc.
of sterilized water. Spores were dif-
fused by stirring into the water. Then

') systernatic nornenculature of biards were d.one u" r. ILffi
Institute of Er€nk6y-liEmAiNlBrtr,. Nbmenculatur€ of insects were macle by Dr, F. owDnR-or.
s' rgsMAu Aegean univ. Agnicultural Fac. Dept. cf Enthomorogy. Also s. rrHllDtR a.nd t.
lxflrER' from Reg. AEf,. Res. lnstitute of Erenkby-isTArvBul anct Dr. s. ziiuamoGlu from
&es. Acr' Res' trnsbitute of Bornova-riz$fifa have partnered on these nagring.
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five, five-fold diluted of this solution
were made. Each dilution was inocu-
lated on PDA and incubated and

checked with 24-hour intervals.

ln order to examine pathogen's
penetration period, incubation period
and infection rates, wounds were
made on different parts of young
plants (Batson and Witcher, 1968).
Pycnidiospores and mycelia were
etched from diseased tissue and ino-
culated to these wounds (Batson and
Witcher, 1968). Some seedlings more

than 1 cm diameter were inoculated
without making a wound. In order to
observed the frutingbodies of the
fungus, samples were taken from the
plants at different times and sec-

tioned by the freezing microtome.
The sections were stained with Bis-
marc brown prior to examinations
(Shear et al., 1971, Johnsen, 1940;

Jensen, 1962).

Wintering of the pathogen was

investigated by examination of the
samples collected during summer and

winter months.

N,ESI'LTS

1. Area of Infection:

Survey of E. parasitica was made
in Marmara region in 1970 and the
results are shown on Table 1.

According to the table 1 the ave-
rage infections were found as 33,4 /o,
27,7 7o,27,0 70, Ll,3 70 and 53,1 %o rn
istanbul, Kocaeli, Sakarya, Bursa
and Rolu provinces respectively. No
disease was found in Hendek distric
of Sakarya province. The average of
infected trees was 32,3 T 4,9 percent
in Marmara Region.

2. Taxonomy of Endothia parasitica

2.1. Structure of mycellium

Mycellium, under bark and cam-
bium, have a definite spreading form
(tr'igure2). Under microscope, hyphae
show a monopodial branching and
sectioned. appereance. 100 cells of
hyphae were measured and mean
dimensions of. 20,75 T 0,BO x 4,9L T

96

0,01 microns were found least and
most 55,89 - 6,21 x t4,94 - 1,66 mic-
rons). Their protoplasm has no ho-

mogenity but granulated structure.

The Myceiial growth starts on
PDA media four days after inocula-
tion. Owing to pigmentation, hyphae
get a yellow collor after six or eight
days. Inspections has been done and

anastomosis has not been observed
between the mycelliurn.

2.2. Pycnidia and PYcnidiosPores:

Matured pycnidia appear in the
stromas, which were found in living
tissues of host. Young pycnidia
mostly have round or conic forma-
tions while matured forms comple-
tely labyrithiform.

Inner surface of pycnidia are co-
vered with conidiophores whose in-
terior are full with a floody-liquid
that consist of pycnidiospores(Figure
3).



N. Ill[,EIif

Table l. Dlstricts of surveyed area, number of infected and un-infected
trees and percentages of infected trees

Countles Distrlcts

Number Percen-
of tages of

Samples infected lnfected
controled tree trees

Number
of tree

lstanbul Beykoz
Yalova

Total
Mean

5.500
I8.000
23.500

r24
1.332
1.456

62,0
30,7

33,4

77

410
487

Kocael i Merkez
('olcuk
Karam ilrsel

6.500
28.600
17.000

52.100

79
1.550

549

2.178

25 31,6
336 2t,.6
24+ 44,.4

605

27,7

Total
Mean

Sakarya Hendek
Karasu
Sapanca

10.000
100.000

B.BOO

l18.000

0,0
27,1
56,4

27,0

Tatal
Mean

800
8.070 2.t94

62 35
8.2t2 2.229

Bu rsa Merkez
lneg<il

Orhangazi
Total
Mean

66.000
64.000
6.400

136.400

2.970
2.790

280
6.040

321 l0,g
233 8,3
130 46,4
684

I 1,3

Bolu Akgakoca
Diizce

100.000
l6 000

116.000

8.290
22t

8.501

4.475
46

4.52t

53,9
2l,B

53,1

Total
Mean

Total of the region
Mean of the region 32,3T4,9

446.800 8.526
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The average size of pycnidial
stromota on living tissue was found
as 365,55 + 14,25 x 183,43 :[ 9,62 mic-
rons (100 stromota were measured).

The dimensions of pycnidial
stromata in P.D.A. media are 123,80:[
11,40 x t17,67 T 5;10 microns (least
and most 323,70 - 20,75 x 290,50 - 24,90

microns).

Pycnidiospores are formed on
the conidiophores which covered
the inner surface of the pycnidia
(Figure 3). The shape of picnidio-
spores varies between oblong to
cylindric with round end, hyalin and
no septum is present. The dimensions
of pycnidiospores obtained out of li-
ving tissue average 2,BB F 0,009 x
1,11 T 0,0007 microns (least and most
3,78 -2,14x 2,16 - 0,54 microns). When
the organism was growr on PDA,
the avarage of 100 spores measur-
ments were 4,05 T 0,001 x 2,02 +
0,002 microns (least and most 5,79 -
2,89 x 2,27 - 1,65 microns).

2.3. Perithecia and Ascospores

Perithecia appear as small dark
colored protuberences over the bark
of the host plant. They usually have
a long and cylindirical neck. They,
grow up to the bottom of the stro-
mata which are like pycnidial stro-
mata.

The dimension of 100 perithecia
which were isolated from the living
tissues of the host plant were found
380,70 T 10,1 microns (lest and most
250,00-445,00 microns). The samples

cultured on artificial medium, were
6?8,62T56, 10 x 693,27f 47,42 microns /
100 samplest (least and most 3?66,50-

243,00 x 2430,00 - 296,60 microns).
Their interiors were found emPtY.

The side of perithecia which
were formed in living tissues were
full of, tube-like asci. Each ascus

has eight ascospores. The dimensions
of asci in 100 measurments were
found 50.10 T 2,01 x 8,70 + 0,01 mic-
rons (least and most 60,00 - 30,00 x
9,00 - 7,10 microns).

Ascospores have two cells and
vary in shape from oblong to spheri
cal with round or peaked ends. Their
protoplasms have no homogenity.
Dimensions of 100 samples were 10,00

T 0,10 x 3,70 T 0,05 microns (least

and. most 11,00 - 7,90 x 4,10 - 3,00 mic-
rons).

2.4. Systematic Nomenculature of
E. parasitica

There are still some problems
in the sisternatic nomenculature of
Endothia parasitica (Murr.) A. and
A. In our research we prefered the
nomenculature of C.J. Alexopoulos
(Alexopoulos, 1966; Alexopoulos and
Beneke, 1968; Karaca, 1968; Kobaya-
shi, 1970).

3. Biology of E. parasitica:

3.1. Inoculation

Some methods were applied in
order to find the effect of the wind
on inoculation of spores. Applying
these methods great nunobers af
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spores those were carried by wind,
were found on the vaselined glasses
and lams. Adaquate numbers of pa-
thogen's colony were found in the
petricups those were wind-breaked.
The healty trees which were woun-
ded were greatly infected by wind-
carried spores. They showed typicat
symptoms of cancer.

In order to investigate the effect
of the rain on inoculation spores
which are on the water atomized or
partly jetted over the infected barks
or tissue were observed.

The insects and birds determin-
ed as carriers of E. parasitica spores

were shown in table 2 and 3.

Table 2. The list of trapped insects and their evaluation as spore carriers.

Name of insect Spore isolations

Location where

it was trapped Note

Aphrophoila alni
Dolichosoma lineare
Labidostomia prepenqua

Melasoma populi

Henicopus pilosus

Coenoympha sp.

Leptura sp.

Leptura fulva
Aemaedera dermestoides

Messor barbarus

Judolia erratica

Labidura riiaria
Trichodes' bn gustifrons

Graphosoma italicum

Apis mellifica

Valgus hemipterus

Phinocoris punctiveutris

Boletophagus sp.

+
+

Beykoz
Beykoz

Beykoz

Beykoz

Beykoz

Beykoz

Beykoz

Karamiirsel

Karamtirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel

Karamiirsel
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Tab1e 2. (continued) The list of trapped insects and their evaluation as

spore carriers.

Conopia sp.

Buprestidae't +
Ostomidae* +
Chrysomelidae*

Karamiirsel Larva
Karami.irsel Larva
Karamiirsel Larva
Karamiirsel

Blattidae* Karamtirsel
Alleculidaelr - Karamiirsel

f Pathogen's spores were isolated

- Pathogen's spores were not isolated* Classification could only be carried out until family level.

It can be seen from Table 2. that found as disease carriers. Large
Messor barbarus, Judolia erratica, amount of pycnidiospores were found
larva of conopia sp., larva of Bupres- in the suspentions of these insects.
tidae and Ostornidae families were

Table 3. Effect of birds on transportation of the pathogen

Location
Name of the blrd Spore lsolatlons where it was shot Note

Lanius colleria
Parus caeruleus
Parus caeruleus

Sitta europea
Musicapa parva +
Musicapa sp.

Phylloscopus collybita
Hippolais sp. +
Turdus merula
Erithacus rubecole
Erithacus rubecole
Carpodacus er5rtrinus

Beykoz

Karamtirsel I
Karamiirsel' d
Karamiirsel
Karamiirsel
Karamtirsel
Karamiirsel
Karamtirsel
Karamiirsel I
Karamtirsel d
Karamiirsel ?
Karamiirsel d

* Species from which spores of pathoge4 isglated,

- Species spores non - isolated,
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It can be seen from Table B. that,
Musicapa parva and Hippolais varie-
ties were important as spore carriers.
Large numbers of pycnidiospores
were obtained out of washing of
these birds.

3.2. Penetration
The symptoms of cancer were

obtained on wounded trees but not
unwounded.

For penetration of the pathogen,
the age of the host tissues was also
important. Pathogen could not pe-
netrate on the living (green) tissues
and branches smaller then 0,8 cm in
diameter.

3.3. Incubation
Incubation period of the patho-

gen was 9?,6 + 40 days of the tempe-
rature of 1B,5oC, 28,1 T 1,06 days at
26oC and 39,6 T 3,4 days at 28,8oC.
There was no incubtion period at
15,0"C.

3.4. Infection
After penetration, mycellium of

pathogen starts to spread under the
bark of the tree. The results of
the studies have shown that, the
symptoms created by the patho-
gen varies greatly. For instance
some craks and bumps (Figure
4) were observed on surface at 18,5o
C and 78,7 70 relative humidity and
also at 20'C with 73,1 70 relative hu-
midity. However, only slight symp-
toms were observed on the bark at
26,2oe temperature with a relative
humidity of.54,6/e and at 28,8oC with
relative humidity ot 67,5 /e,

As mycellium continue to expand
under the bark (Figure 5). Pycnidia
start to develope on the outside sur-
face (Figure 6). These pycnidia are
observed as red dots at the beginning
later they form protuberences.

When the pycnidia spread its spo-

res, perithecia usually starts to deve-
loped at the edge of stroma(Fig.7,8,9).

Perithecia have become mature at
1B,5oC and 78,1 /s relative humidity
in 107,0 T 10,1 days. Perithecia were
not occur at 22,9o C and 70,8/6 relative
humidity and 28,8oC and 6?,5 Vo re-
lative humidity.

. 3.5. Wintering

The quantity of perithecia were
found more in autumn and winter
than in surnmer or in dry seasons.Ho-

wever there were not found any im-
portant differences on pycnidium
and pycnidiospores variations.

4. The Effect of Tannin Concen-
tration of Some Important Chest-
nut Varieties on Development

' of Pathogen.

Table 4 gives tannin concentra-
tions of some important chestnut va-
rieties and time requirements for
first mycelium and pycnidium appe-
rence on inoculated bark pieces. It
also gives the amount of bark area
covered with mycelium and pycnidia
t3 days after inoculation.
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Table 4. Tannin concentrations of various chestnut varieties, time re-' quiremehts for the first mycellium and pynidium appereance after
inoculation and mycellial and pycnidial growth iate

Varlety

Tannln
concent-
ration

(%\

Average
time .

requ lred
for

mycellium

fonmatlon

Avarage
time

reguiren for
pycnidium

formation

Exposlon ln l3 days

Mycellal Pycnld ial

Sarr kestane

Yabani (Deli)

Kuyruklu
,i

Oktiz cozii

Gavur Kestanesi

Izmitli

Valice

Acr iUig :

Kara Mehmet

Hacr Omer
:

Fordola

3,5

5,6

t:,
. ,6,1 .

' 
6,2

6,7

6,8

' '6,8

7r3

9,9

L7,2

3,75

4,00

4,50

4,00

4,75

4,75

1,00

4,00

4,25'

3,75

4,25

4,00.

4,00

5,50

5,00

5,75.

5,00

4,50

4,50

5,25

4,25

4,50

1,49

3,15

3,24

4r24

6,95

.4,26

7,78

3,50

5,80

. 4,15

' 
,6,40'

7,48

5,2:2

20,26:

8114

8,76

11,50

g,77

4,48

'8,4L

g,2g

11'8?

- It can be seen from Table 4 that,
tannin concentrations were found
to be 3;5 7o to 77,2 7o, mycellium ap-
perence 3,75 to 4,75 days, the deve-
lopment of pycnidium is 4,00:to 5,75
days; area covered with mycellium
was 4,28-20,26 mm2. There was some

I02

variations beiween bll tLe numerical
results.

, ,Par4lfqd ptudies wgpe carried ogt
using dilpte.solution of pure tannin.
.The results of these studies are
shown in Table 5. ,



Table 5. The diameters of colonies on 66, 8th, 10", days after inoculations.
Ag" '

of iolony
(in days)

Tannin

concentrdtion
(%')

Tannin
present

Avariag6. colony radlus (nim)

Tahnin
absent

10

0,0

315

5,6

5,7

6,1

6,2

6,7

6rg

7,3

9,9

L7,2

0,0

3,5

5,6

5,7

6,1

6,2

6,7

6,9

7,3

9,9

L7,2

0,0

3,5

5,6

5,7'

6,1

6,2

6,7

6,8

7,3

9,9

L7,2

812

9,0

L4,2

9,6

LL,7

14,3

7r8
9,2

8,2

15,9

L2,3

9,7

17,5

13,3

11,6

19,0

16,0

t2,2
12,6

24,0

11,5

L2,3

2L,L

20,8

25,6

25,2

15,8

2l,L
15,3

32,7

5,5

8,1

L2,5

.7,7

9,6

9,?

10,4

6,3

6,3
5,3

11,1

9,7

11,5

11,5

10,6

tL,2
15,0

L2,5

6,8

8,2

8,8

14,8

t2,0
7,7

13,0

14,1

12,9

18,7

15,0

6,6

9,0

9,7

20,0

From table 5 it can be seen that the tannin concentration, affected on
the degree of increase of infestation and some variatiqns were found in
fungal activities.
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In order to investigate whether
some variations are subject in bet-
ween 9,8 and 17,2 /o concenttations.
Some experiments were carried out

in 9,8, 12,0, 16,0, and 17,2 /s concen-
trations respectively. Results of this
study is shown in Table 6.

Table 6. The diameters of colonies between g,g to 77,2 Vo concentrations,
on 6'0, Bth, 10th days after inoculation.

Ate

of colony
(in days)

Tannin

concentrat i ons
(%)

Average col;ny radius (mm)

Tannin
presen t

Tannin
absent

10

9,9

12,0

14,0

16,0

L7,2

9,9

L2,0

14,0

16,0

17,2

9,8

L2,0

14,0

16,0

t7,2

20,6

22,0

2L,6

22,0

27,A

30,4

31,3

32,0

32,6

30.7

40,9
40,5

40,6

41,6

41,7

18,6

20,6

17,7

20,0

19,8

27,6

30,7

28,5

30,5

29.6

37,5

39,2

40,0

39,0

3g;7

From Table 6 it can be seen that,
all eoncentrations effected on the
rate of infestation directly, variati-

ons were found very low and peak
was around at 17,2 7o of tannin con-
centrations.

DISCUSSION

Disseminations : -Results of our
survey showed that,32,B ! 4,9 /s of.
Marmara Region were infected by
the pathogen. As Karaca (1968) men-
tioned, pathogen was introduced
to our country trom Caucasus. Bursa

104'

Region is the end of the chestnut ho-
rizon on the Black Sea Cost. Bursa
and inegiil were infected in the rate
of 10,8 70 and 8,3 /o respectively.
There were the lowest disseminated
areas, Hendek region which is far
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from the shore - line found unin-
fected.

Taxonomic study of the patho-
gen: - Results of our taxonomic study
very nearly to Heald (1913, 1933).
Shear and Stevens (1913), Anderson
(1914), Anderson and Rankin (1914),

Shear et al. (1917) and Kobayashi
(1970)'s conclusions.

Biology of the pathogen : -It has
been found that, pathogenfs ascospor-
es were carried by wind and pycnidi-
ospores by rain - water, insects and
birds. This resr-llts supports concluti-
ons of former researcers.

E. parasitica could not penetrate
on the green branches and branches
less than 0,30 cm in diameter. Ander-
son and Babcock (1913) could obtain
penetration on one year old branc-
hes artificially, Batson and Witcher
(1968) concluded that, pathogen can
not penetrate on green branches less
than 0,50 cm in diameter. This is due
to inability of the pathogen to deve-
lop on the living tissue and its need
to grow on dead tissue before it can
move to the living parts (Shear et aI.,
1e17).

In our studies, incubation periods
showed variations between 9?,6+40,C
to 28,1 + 1,06 days. Anderson and
Babcock (1913), Rankin (1913), Heald
(1913), Boyce (1948), Stevens (1954),
May and Davidson (1960), Viennot-
Bourgin (1967) concluded that, due
to climatic conditions, incubation
periods range between 2 to 6 weeks.

. The most effective factor on the
perithecia fomation was the humi-
dity as mentioned by Anderson (1914)

Anderson and Rankin (1914), Karaca
(1961), Viennot-Bourgin (1967).

The results of our studies on
overwintering of the pathogen were
the same as Anderson and Rankin
(1914), Heald (1913; 1933), Viennot-
Bourgin (1967).

Tannin concentrations of some
important chestnut varieties and
their effect on the pathogen: - It is
belived that tannin is a carbon source
for the pathogen. Cook and Wilson
(1915) mention that pure tannin inc-
reases the rate of vegetatif growth
of the organizm

Nienstaedt (1953) worked with
barks of Chinese, Japanese and Ame-
rican chestnuts. He found that, fun-
gal growth has no direct relation
with the exterior tannin concentrati-
on of the bark, at least some other
factors such as type of tannin in the

tissues, the form its present in the
tissue and some compounds besides
tannins are also important. Foster
(1952) mentoned that, sugar concen-
tration and its percentage is much
more important than the tannin con-
centration of the tissues. For this
reason, after the 9,8 /o concentration
of tannin affect on growth the patho-
gen. That is the main reason why
<Valiga> and <cAcr ibip varieties in
an equal tannin concentrations have
different effect on fungal growth.
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KESTANE KANSERI IENDOTHTA PARASTTTCA (Murr.) A. AND A.]
HASTALTGTNTN yAyrl,ril vE Biyol,oJisi

Marmara Bdlgesi'nde patogenin
yayrhg alanrnr saptamak amacryla ya-
prlan stirveyde, otalama bulagrk afag
yiizdeleri, istanbul ilinde 33,4, Ko-
caeli ilinde 27,7, Sakarya ilinde 2?,0,
Bursa ilinde 11,3, Bolu ilinde 53,1 dir.
Bu verilere giire, Marmara Riilgesin-
deki bulagrk a$ag oram /o 32,3 + 4,9
dur.

Organizmin taksonomik incelen-
mesinde verilerin tiirtin tiim karak-
teristifini tagrdr$r ortaya konmugtur.

Etmenin biyolojisi konusunda ya-
prlan gahgmalarda, askosporlarrn
rtizgArlarla, piknosporlarrn ise yaS-
murlar, bcicekler ve kuglarla tagrndr-
!T saptanmrgtrr.

Etmen fungus ancak yaralardan
penetre edebilmekte, yegil ve gapr 30

cm. den ince krsrmlara penetrasyon
olmamaktadrr.

inkubasyon periyodu srcakhkla
iligkili olarak de$igim gdstermekte;
15,0'C ta etmen hig bir simptomunu
olugturamarnaktadrr. Odemlerin olu-
gabilmesi yiiksek nemle balrntrhdrr.

Bazr iinemli kestane gegitlerimi-
zin tannin konsantrasyonlarlnrn pa-
togene etkilerine iligkin gahgmada, /o
3,5 - 7o 17,2 oranrndaki tannin yogun-
luklarr etmeni arttrrrcr etkide olmug-
tur.
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Figurc 1,. Tlre inf€cteal oak brirnch€s by E. parasitica

Figure 2. The appeanance of the mycellial mass(M) on the cross section from the tissu€ (x 465)
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tr'igure 3, The coniclibphores on the picnirlium wall (x 465)
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Figure 4. Early stage of th€ bump iormation on the ba,rk (x 115)
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Figure 5. rD.eep im,pro\.iem€nt of the myceli,al mass in the tissue (x 465)

f,ir*:;r

!"igure O. Begining of the pycnidia,l formation (x 1,18)
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Figure ?. Begining of the perithecial formation at the deep of the empty pycnidial stroma (xllts)
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Figure B. The modei of a perithecium (x 1115)
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Figune 9. Eegining formAtion of a negk on a modci perithecium (x 115)
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Use of Trifluralin and Benefin on Onions

Grown from Onion Sets for Weed Control *

Ylikgel Klzrm ORrAN

Regionel {Plant Protectlon R€search Institute, Bornova, lzmir, TIIRIKDY.

ABSTRACT

Six replicated experiments and eight large - scale demonstration trials
were established in Turkey on bulb onion with Trifiuralin and Benefin. It
has been demonstrated both in research trials and in large scale demonst-
ration trials that Trifluralin when applied at 0,96 kg ailha (2.0 L.FP/ha)
prelant incorporated in bulb onions gave very good (85-95 7o), to excellent
control of annual gtass weeds and susceptible bradleaf weeds.

r!f,IRIODIIC.IION

Trifluralin and Benefin are two
important members, with dinitroani-
line composition, of the selective pre-
emergence herbicides which have
started a new era in chemical weed
control. It was previously known that
dinitroanilines could be obtained as a
by-product in dye production. we see
that the phytotoxicity trials with di-
nitroanilines were carried out on
beans for the first time in 1955. The
use of this group as herbicides is

more recent. ALDER et al., showed
that 2,d-dinitroaniline showed more.
herbicidal properties than2,4 and 2,3-
dinitroanilines as a result of their
trials (PROBST and TEPE, 1969).

Trifluralin and amino derivative
of trifluralin were isolated and iden-
tified from feces. Three urinary me-
tabolites were isolated and identified
as dealkylated product, the diamine,
and the reduced monodealkylated de-
rivative (PROBST and TEPE, 1969).

') This paper has b€€n gtv€n at First Turkish Phybp€,thological Eongress, tzmir, October 2G

%, tgl6..
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Photodecomposition is particu-
larly important, therefore, incorpo-
ration with suitable equipment is a
definite, time after the application of
the chemicals onto the soil surface.

Trifluralin and Benefin show
their herbicidal effect by inhibiting
root and shoot growth and develop-
ment. The morphological and histo-
Iogical findings proved that Triflu-
ralin appered to inhibit cell division
in meristematic root tissues .

SCHULTZ (1968), searched for the
effects of Trifliuralin on the synthe- -

sis of nucleic acid and the proteins
in..corn roots and found that nucleic
acid and proteins decreased in the
treated roots. A significant increase
was detected in the prophase stage of
the division in susceptible llants and
this resulted in multi-nucleicells.
(HACSKAYLO and AMATO, 196?),
upon their examination of the treat-
ed roots, showed that the number of
nuclei reached five in some cells and,
thus, a normal mitosis division could
not be achieved.

Nowadays, Trifluralin is safely

used for the weed control on many
plant species and varietes, the em-
phasis being on cotton and the soy-
beans, Since the plant species and
the varieties grown are not the same
in all countries, then, the fact that
planting/sowing techniques will be
different, too, is self - evident. These
differences result in new application
areas as regards the herbicides. In
fact, we did not known the effects of
Trifluralin and Benefin on onion sets
until we started this trial Besides,
weeds have very significant effects
on onion yield. For example, in oni-
ons, leaving 15 j6 weed stand for the
first six weeks before removal redu-
ced onion bulb weight by 86 %.Fifty
percent weed stand reduced it by 91

% (KLINGMAN, 1963). The rapid
increases in labor wages in the racent
years make it necessary to reduce the
labor share in agriculture in Turkey.
Besides, we felt it necessary to con-
duct trials to search the possibilities
of using Trifluralin and Benefin on
onions which have a total population
of 65.000 - 80.000 hectares per year.

MA,TFjRIAIL and METIIODS

Fourteen'trials were conducted
in Karacabey (Bursa) dnd Turgutlu
(Manisa) In 1972 and 1973. Six of
them were made, each with four rep-
Iications, according to the replicated
random block design and eight were
large scale demonstrations (treated

116

and control). Trifluralin (Treflan 48

EC) was applied at 0.72,0.96, 1.20 and
1.92 kg ai/ha, Benefin (Balan 18 EC)
atl.l7 and 1.53 kg ailha rates in the'
replicated trials. In large scale de-
monstrations, only Trifluralin was.-
used at 0.96 kg ailha rate. The loca-
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tion and the design of the trials, piot
sizes, soil types and the incorporation
equipments are presented in Table 1.

Hudson pulverizers having four
teejet-80015 type nozzles were used
in the trials, chemicals were sprayed
onto the soil with 400 liters of water
per hectare afer the last plowing and
incorporated 0 - 4 hours later to a
depth of 6-14 cm. with one of the fol-
lowing equipment; rotary hoe, dis-
charrow and ordinary rake. When
the former two are used, one incor-
poration was made. fn case of using
rake, two incorporations were neces-
sary. For the trials in Karacabey,
local onion species which are resis-
tant to winter and thoroughly plan-
ted in the territory were planted. Set

onions were planted within 1-10 days
foilowing the application, first and
the second weed counts were made
30-42 and 70-99 days after the appli-
cation, respectively. The weed speci-
es present in the four rows at the
centre of each plot were counted one
by one;

To determine the susceptibility
of onions planted from onion sets
(bulbs)to the chemicals, onion plants
appearing above the ground were
counted one by one, bulb sizes were
recorded and the yield was found by
weighing in each plot. The evaluati-
ons with the bulb sizes were based on
hundred onions randomly picked up
from each plot during harvest.

n'tStt[,Ts and DISCUSTSION

No statistical differences were tistically. Benefin was seen to be less
recorded between Trifluralin's 0.72 effective than Trifluralin. The results
kg ai/h-a and the higher rates accor- of the six trials showed that Triflu-
ding to the results of the first weed ralin's 0.96 kg ailha rate provided
conutings. However, the second weed sufficient weed control for the weeds
counts showed some difference bet- susceptible to the chemical from
ween the efficacy of the 0.72 and the planting to harvest. The weeds can
higher rates. 0.96 kg ailha rate did be grouped into four against Triflu-
not deviate from the other rates, sta- ralin's 0.96 kg ai/ha rate.

1. Weeds that are controlled best (95-1007o weed control): Amaranthus

ret roflexus, A. albus, Chenopodium album, Cerastium vulgatum,
Echinochloa crus-galli, Phalaris minor, Poa annua, Polygonum avi-
culare, Setaria verticillale, S. viridis, Stellaria media.

2. Good control (85-95 7o weed control): Papaver rhoeas, Urtica urens.

IL7
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3. Erratic control (more that 80% control in some trials, less than 50%

control in some others):

Avena fatua, Solanum nigrum.
4. Unacceptable control: Aethusa cynapium, Anthemis tinctoria, Con-

volvulus arvenis, Datura stramonium, Sinapis arvensis, Xanthium
spinusum.

Weed control counting in large
scale demonstrations were made for
annual grasses, broadleaves and the
total flora.

As seen in Table 2 the efficacy is
72-94 % for the annual grasses, 40-83

7o for broadleaves and 68 - BG 7o for
the whole flora. As regards the sus-
ceptibility of onion to Trifluralin and
Benefin, data obtained indicates that
it tolerant the highest rates. fn fact,
as seen in Tabie 3, all rates of the
chemicals did not show any negative
effects on the crop stand of onions.
If one considers the size of the bulbs,
the ones in the treated plots have
always grown better than the ones
in the control plot.

As far as yield is concerned, the
replicated trials showed that the

yield in the treated plots was superi-
or than the yield in the conrol plots
(Table 4).

Much bigger differences in yield
was recorded between treated and
the untreated plots in the large scale

demonstrative trials (Figure 1).

According to the average of the
B trials, the yield per 100 sqm. was
164 kg in the unweeded control, 19L

kg. in the handweeded control and
234 kg in the treated plot. These fi-
gures clearly indicate the effect of
weeds on yield.

The fact that Trifluralin and Be-
nefin are not phytotoxic to onions
ufien planted from onion sets in spite
of the phytotoxicity observed on oni-
ons sown from seed may be due to
the physiological resistance gained

by the onion sets. According to
PROBST and TEPE (1969), the se-

lective herbicidal properties of the
chemicals with dinitroaniline com-
pounds is closely related to the phy-
siological resistance coupled with the
seeds having well deveoped embryos,

figur€ tr. Ttre yieltls in treatetl (with Trtflur,alin).

hanrlweecled antl unalw'€edetl plots accoraling to t}Ie

ayerages of €ig:ht larg:e scale clernonstrations
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rapid sprouting and getting away
from the treated zone quickly gives
way to the growth of the roots and
the shuts.

As a result, Trifluralin at 0.9b
kg ailha (200 cc formulated product

per 1000 m'?) rate proved to be a re-
liabel herbicide for weed control in
onion fields planted by onion sets.
The cost of Benefin per unit area is
higher, therefore, it is not acceptable
in onions fields for the present.

6znr

ARPACTKTAN SOGAN yETiSTlRtr,nW YERLERDE TRIFLURALIN
VE BENEFIN'IN YABANCI OTLARA KAR$I KI]LLANILMASI

Arpacrktan so!'an yetigtirilen
yerlerde Trifluralin ve Benefin'in ya-
bancr of kontrolii ve so$anlara etkile-
rini ortaya koymak igin altrsr tesadtif
bloklarr desenine gtire, sekiz tanesi
de geniq u;rgulama denemesi qekiinde
14 deneme Bursa-Karacabey ve Ma-
nisa-Turgutlu'da agrlmrgtrr. -Teker-

riirli.i ve genig uygulama denemeleri-
ne gdre, Trifluralin hektara 0.96 kg
aktif dozunda (diintime 200 cc prepa-
rat) uygulandr!'rnda duyarh ozgi-
menler ve genig yaprakir otlar iize-
rinde gok iyi /o 95-100) ve yeterli (o7i

B5-95) diizeylerde kontrol sa!'lamrg-
trr. Trifluralin ve Benefin'in yiiksek
dozlan (Trifluralin hektara 1.92 kg
aktif, Benefin hektara 1.52 kg aktif)
dahi yumru irili!'ine kumlu-trnh, kil-
li-trnh ve trnh topraklardaki sonug-
lara gcire olumsuz bir etkide bulun-
mamrglardrr. Tekerriirlti ve tekerriir-
siiz denemelerin sonuglanna gtire,
Trifluralin hektara 0.96 kg aktif do-
zunda uygulandrSrnda verimde tjnem
li artrglar sa$lamrgtrr. Bu artrg 6zel-
likle genig uygulama denemelerinde
daha belirgin olarak ortaya grkmrqtrr.

LITXR.ATI'R.E CI:IED

I{ACSKi.YLO,J. and V.A. AMATO, 196?. Effects

of Trifluralln on roots of corn, cotton.

Weetl science,

f(IJ,NCiIvnAlV, c./c. 1963. We€d Control: As a

science. New York, Lontton, John Wiley

ano ,Son Inc,

HR/OBSIT, G.$. antl J.B. TEPts, 1969. Triflu-
ralin and Relatetl compounds. Degnatlati-

on of Herbicirles, Eclitetl by P.C. Iiearney

and D.D l(aufman, Ma.rcel Dekker Inc.

SmlLTZ, D.P. lO08 Effect of Tri,fluralin on

gtrov/th, morphology anrl nuclelc aclcl

synth€Sis. Pl4nt Plysiol. | 43t 285-273,
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Table 2. Percent

( Large Scale

Y. !I. GAN

Weed Control 40-55 Days after Treatment

Demonstrations; Dosage: 0.96 kg. ai/ha)

Percent Weed Control

Experi ment
No. Annual Grass Broad leaf Total

Total Weed
Number

in one sqm.

73- 7

73- B

73- I
73-10
73-tt
73-r2
73-t3
73-r+

B7

93

82

86

94

B9

B9

72

6B

40

7B

62

75

BO

BO

B3

76

6B

BO

74

B1

BI

B6

76

120

227

103

97

t43

r85

327

65

Table 3. Summary of Crop Stand Rating from Experlments

Treatment

Dosage
kg

ai/ha
73-3

rl
73-4

tl
73-5

tl
73-6

rl
Trif luralin

))

))

>

Benefi n

>

Handweeded control

Unweeded control

482 aa 447 aa

435 aa 448 aa

462'aa 456 aa

459 aa 473 aa

461 aa 464 az

443 aa 480 aa

473 aa 436 aa

456 aa 445 aa

0.72

0.96

r.20

1.92

r.l7
1.52

256 aa

255 aa

256 aa

259 aa

257 aa

253 aa

255 aa

253 aa

255 bb

253 bb

258 ab

255 bb

260 ab

269 aa

259 ab

255 bb

I / Average'plants of four replications.
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Bestimmung der Keimpotenz von C"phalaria
syriaca und Boreave orientalis

mit der TTC - Methode

znUt 6z'ln
Lehrstuhl lllr Fhlatrzensohutz, Landwtrtsshaftliche Fokulta,et der AtatUrk lJniversitaet

Etzurum, ftrruOi.

ZUSAMII4ENTASSUNG

Hier wurde mit retrazoliummethode (TTC) die Keimpotenz von
cephalaria syriaca und Boreave orientalis- samen bestimmt, und die
\rersuchsmethode erkldrt. Mit dieser Methode besteht die Miiglichkeit die
Keimpotenz, unter Ausschaltung der Dormarrz-FSktoren, mit einer Genau-
rgkeit von 100 % festzustellen.

E.INI. TTUNG

Durch keimversuche kann man
bei Unkrautsamen nicht genau fest-
stellen, ob die Samen lebendig oder
tot sind. Da Unkrduter nah mit Wild-
pflanzen verwandt sind, wirken die
inneren Dormanzfaktoren mehr und
stirker. Durch die von Lakon im
jahre 1942 dene TTC-Methode kann
man durch die Keimpotenz den ge-
nauen Zustand der Samen feststel-
len.

TTC (2,3,5-Triphenyl - tetrazoli-
umchlorid) ist ein weiBes pulvriges
Salz, in Wasser leicht l6slich. Wenn

man die Samen mit TTC behandelt,
reduzieren die Dehydrogenase Fer-
mente das stark karminrote Forma-
zan und die lebenden Zellen werden
sichtbar. Bei den Dehydrogenase
Fermenten sind die wichtigsten Di.
phosphopyridinnucleotid oder Tri
phosphopyridinnucleotid. Diese Nuc-
leotide bilden Redoxsysteme. In to-
ten Zellen kann solch ein Redox sys-
tem sich nich bilden.

Bei der topografischen Auswer-
tung bedeutet der rote Teil bei den
Sarnen lebend, der weipe Teil tot.

t23



CEPIIALI\EIA SYRIACA UND BOR.EAVE CRIENTAI.TS

Uber die in der Praxis benutzten Sa-
men wurden iiber die Familien und
Gattungen von Lakon und Bulat
gearbeitet (Mand arbeitete bei den
Unkrautsamen mit der TTC-Methode
(Lakon 1949; Lakon und Bulat 1951;
Bulat 1961; Rieder 1966).

Da die Samenschale abhiingig
von der Pflanzenart die TTC-L6'sung
meist nich eindringen ldBt, miissen
die Samen so behandelt werden, daB

das TTC einfach und homogen in den

Embryo und das Endosperma eindrin
gen kann. Deshalb muB bei so hart-
schaligen Samen wie Leguminosen

die Schale gegeni.iber dem Embryo

eingeritzt werden. Von Compositen

Samen der die Kotyledonen enthal-
tene Teil geritzt werden, falls die
Samenschale wasserdurchldssig ist,
ist keine Prlparation vor der TTC-
Behandlung niitig.

M.AEERIA;L und MEI1HIODEN

Hier wurde iiber 2 Arten gear-
beitet : Cephalaria syriaca und Bo-
reave orientalis.

1. Cephalaria syriaca

Damit die TTC-Liisung homogen
und einfach eindringen kann, wurde
der die Kotyledonen enthaltene Teil
eingeritzt. Der Samen wurde bei
Zimmertemperatur 4 - 5 Stunden.im
Wasser liegen gelassen, danach
wurde die Schaie abgeschiit. Die ab-
geschdlten Samen wurden in der
vorbereiteten I /6 igen TTC-Liisung
2 Stunden bei 25"C gelassen. Danach
wurclen die Samen aus der Liisung
gencmmen und mit Wasser gut ge-
waschen. Die Samen wurclen bei 15'

TRGENI]BSE und

Von jeder Art wurde die Topo-
grafie-I(arte in Zeichnung 1 und 2
gezeigt. Die mit Positiv (1) bezeich-
neten Samen besitzen Keimpotenz,
dagegen haben die negativ (-) be-

I2+

C (optimale Keimtemperatur) in
Petrischalen auf Filterpapier zum
Keimen ausgelegt. Davor wurden die
Samen mit ihren gefiirbten und nicht
geflrbten Teilen genau gezeichnet.
Fiir jede Zeichnung wurden zur
Uberpriifung mindestens 40 Samen
zum Keimen gebrcht und danach die
topografische Karte gemacht.

2. Boreave orientalis

Bei den zu Cephalaria syriaca
unterschiedlichen Samen von Borea-
ve orientalis wurde die Schale mit
c'ler Pinzette abgetrennt und die Sa-
men 2 Stunden in Wasser gelassen.
Die weiteren Behandlungen sind
gleich wie bei 1.

DISK'SSIoN

zeichneten keine Keimpotenz. Bei
beiden Arten ist die Keimpotenz vom
toten Teil der Kotyledonen wenig
abhiingig. Im Embryo muB die Radi
kula und Primula lebend sein und



Z:,.JZEB,

mit dem Kotyledonenteil in Verbin-
dung stehen. Bei beiden Sarnen war
die Keimtemperatur niedrig (lb'C).

Wenn man mit dieser Methode
die Keimpotenz bestimmen will, soll
man die Samen priiparieren, die
Schalen ritzen oder abschneiden oder
unbehandelt lassen, danach im Dun-
kel bei 30'C in I/oiger TTC-Liisung
eine Zeit liegen lassen. (Die Zeit ist
abhbngig von der Pflanzenart). Die
aus der TTC-Liisung genommenen
Samen werden danach iifters mit
Wasser gespiilt. Dann wird dee Sa-
menschale abgeschiilt und unter dem
Binokular oder der Lupe der Flr-
bungszustand festgestelit. Der Fir-
bungszustand festgestellt. Der Fdr-
bungszustand wird mit fertigen topo-
grafischen Zeichnungen verglichen

und festgestellt, ob die Samen Keim-
potenz besitzen.

Mit Keimversuchen kann man
nur die ungefiihre Keimfdhigkeit von
Samen feststellen. Man ninmt nur
die gekeimten Samen als lebend, die
ungekeimten als tot an. Hier besteht
ein Fehler, weil man manche Dor-
manzfaktoren nicht beriicksichtigen
kann und somit die unter Dormanz-
faktoren befindlichen Samen als tot
bezeichnet. Mit dieser Methode kann
man die wahre Keimfiihigkeit(Keim-
potenz) feststellen. So kann man bei
unter Dormanzie befindlichen Samen

auch den Zustand feststellen. Es ist
interes:ant zu wissen, wenn man den
Dormanz - Faktor aufhebt, wieviele
Samen noch keimen.

OZDT

CEPHALARIA SYRIACA ve BOREAVE ORIENTALIS TOHUMLARI-
NrN qIMLENME POTANSIYELLERINiN TESBITI UZnnilrOn

BiR gALr$MA

Cephalaria syriaca ve Boreave
orientalis tohumlarrnrn gimlenme
potensiyallerini tesbit maksadryla
Tetrazolium metodunun (TTC) kul-
ianrhgr izah dildi. Bu metodia dor-

mant tohum numunelerinin gimlen-
me potansiyallerini biiyiik bir kesin-
likle bulmanrn imkan dahilinde oldu-
$u belirtilmigtir.
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CIFEALAiIA SYnIACA U!@.!OBEAVE CBTNDAILII

M

ITAIKON, G., 1O{O. Ctrglnelvorschrift vur t'€sts- Blt&fff, fi., I9g1t n€duktionsvorgiinge tn le-
tellung der K€imfiih{gkeit von Getreide benalem Gewebe, fi'orrmzane. Tetrazolium-
untl Ofi8ts nach dem topograftsclren Tetre- salze untt i,hre Bedeutung ald Redoxindt-
zoliumver{ahren. - In: Egg€brecht (1g4g), katoreu im ruhenrlen Ssten.- proc, Iut.
g? 98. d rest. A"ss. 26, m6 _ 690. - ;

rrarloN, G. und rr. Bt r,l\T, rlgdl. .rxe Fests- RTEDER, c., 1966. rler Einflup des Schwemrnts-
:

teUung tl€f, X(etmfehigkett tler Kruziferen- tes auf die Unkretverbreitung und dte.An-

samen nach dem Topogiraflschen Tetraao- wertdung d€r Tetrazollumrnetloat€ bei Un-

llumverfahren.. chateiutw, 3: 184-106. knautsamen.- Diss. trrohenhein.
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IJntersuehungen iiber die besten Infektions-

methoden an Erdbeerpflanzen mit Verschiedenen

Phytophthora cactorum (Leb. et Cohn)
Schroet - Herkiinften *

Etsoytn A,I(TA9

Fottschungs Instittlt fUr Fflonzenschutz, Ankara. TijmlfEt.

ZIISALIIIIENE'ASSI'NG

um die beste Infektionsmethode an Erdbeerpflanzen mit verschiedenen
Phytophthora cactorum (Leb. et cohn) schroet Isolaten herauszufinden,
wurde diese Untersuchung im Institut fiir Obsthrankheiten der Biologisch-
en Bundesanstalt fiir Land- und Fortwirtschaft in Deutschland durchge-
fiihrt. Im rnstitut gab es 23 verschiedene. P. cactorum - Herktinfte (rsolatio-
nen von Apfel, Erdbeerrhizom und Erdbeerfriichten). Zunaechst wurden
23 verschiedene P. cactorum- Herktinfte fiir virulenz gepriift. Anschlies-
send wurden vier verschiedene virulente P. cactorum Isolaten ausgewaehlt
und mit denen wurden Labor- Versuche dieser Arbeit durchgefiihrt.

EINI"ETTUNG

denen virulenten p. cactorum _ Her_
kiinften bei abgeschnittenen Erdbeer-
pflanzen impfen? Die hunzugezoge-
nen P. cactorum - Herkiinfte werden
mit der Nr. 3,4,17 und 18 gekenn-
zeichnet.

Zu dieser Arbeit wurden vier
verschiedene virulenten P. cactorum-
Herkiinfte und Erdbeerpflanzen he-
rangezogen. Den inhalt dieser Arbeit
kann man kurz so fomilieren : Mit
welcher Infektionsmethode kann
man am besten unter vier verschie-

r) Dies€ Untersucbung wurde im EEA Instltut ftlr Obstls,nadkh€itren in lUeitl€lberg tlurchgeftihrt. .
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PfiYfODETOft,A CACtoftuM (l.r1R. tr"I coxrN) sol}o@fr

MATERIAL und I!@I'EIOIDE

Material: Die Erdbeersorte <<Re-

gina>> wurde vorher um die Anfael-
ligkeit gegen Gorella geprtift.

Pilzmaterial : 2 Staemme von
Apfel Nr. 3 und 4, 2 Staemme von
Erdbeerrhizom Nr. 1? und 18.

Methode : Erdbeere herausneh-
men, Wurzeln und Beaetter abschnei-
den, sauber waschen (unter fliessen-
der Wasser, etwa 2 Stunden) .In E %
iger Chlorlauge (Na-Hypochlorit-
NaOCI) 5 Minuten oberflaechlich
sterilisieren und danach mit Dest.
Wasser nachspiilen. Impfstiick wird
auf die Wurzeln und auf die abgesch-
nittenen Blattstiele aufgebracht. Ge-

nauso kann man vom Rhizom
(stiicke) abschneiden (Verletztes
Rhizom) und darauf Mycelstiick Ie-
gen oder das Impfstiick wirt seitlich
auf das Rhizom (unverletztes Rhi-
zom) gelegt. fn einer Feuchtkammer
werden die geimpften Stiicke in
Gruppen mit 5 Pflanzen aufgestellt.

Vorher wurde die Petrischalen
2 Stunden lang bei 160"C in Ther-
mostaten sterilisiert. Alle Versuchs-
glieder wurden in der Feuchtkam-
mer im Labor untergebracht. Vor
den Versuchen wurde der Pilz auf
dem Kultursubstrak der Kartoffel-
saft-Agar gewachsen.

DnGEBNnSSE untl DI,SKI'ISSION

Im ersten Versuch wurden die
P. cactorum - Herkiinfte mit den
Nummem 3.b,17 und 18 am 2.5.1972
in Kultur genom'men. Am 8.5.1972
hatten sie einen Durchmesser von ca.
30 - 40 mm.In zweiten Versuch wur-
den sie am 17.5.1972 in Kultur ge-
nommen und am 25.5.7971 hatten
diese Kulturen einen Durchmesser
von ca. 70 mm. Zum Beimpfen der
Rhizome wurden jeweils ein o g mm.
grosses impfstiick mit dem Kork-
bohrer vom Rande der Kultur ent-
nommen.

Die Erdbeerpflanzen wurden fiir
erste Versuch am 8.5.1972 auch fiir
den zweiten Versuch am 25.5.19?2 aus
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dem Freiland entnommen und mit
den Isolaten infiziert. Fiir den ersten
Versuch wurden die Rhizome in
einer 5 /o igen Chlorlauge (5 min.)
nud fiir den zweiten Versuch mit 0,1

% HgCLz- liisung (2 min.) sterilisiert.
Erster Versuch wurde am 12.5.

1972 bonitiert. In allen Versuchsglie-
dern war Fremdbefall. wir hatten den
Eindruc, dass der Pilz in 4 Tagen
nicht Lange genug einwirken konnte
und deshalb die Symtome nicht deut-
lich ausgepraegt waren. Der zweite
Versuch wurde am 5.6. 1972 wie der
erste Versuch ausgewertet. Die Ste-
rilisation mit HgCl2 Liisung scheint
wesentlich besser zu sein. Nur hatten



a

E. A[<tAs

eine Pflanze - fremdbefall. Fast wa-
ren alle Rhizome auch in der kontrol-
le stark gebraeunt. Die meisten Rhi-
zome waren zunaechst ausgetrieben
aber nachtraeglich getrocknet, so

dass die Schadsymtome sehr undeut-
lich waren, und man konnte durch
natiirlich und kiinstliche Infektionen
Abgestorbenen Schlecht unterschei-
den.

Fiir die Braeunung der Rhizome
Kaemen folgende Ursachen in Frage

1. Die Ausvertung war zu spaet

oder.

2. Die Rhizome waren natiirlich
infiziert.

Obwol das Ergebnis dieses Ver-
suches etwas unklar ist, scheinen die
Infektionen tiber das verletzte Rhi-
zom und den Blattstiel nach den br-
gebnissen aus dem ersten und zwei-
ten Versuchen am sichersten zu sein.
die von Wurzel und unverletztem
Rhizom geimpten Pflanzen sind we-
niger als die Anderen krankheitsan-
faellig. Die Infektionen am verletz-
tem Rhizom und Blattstiel sind im-
mer griisser von leichtem Befall zum
starken Befall als die Infektionen am
Wurzel und unverletztem Rhizom
und genauso der Befall untereinan-

der im ersten FaIl grosser als im
zweiten FaIl. Aus diesem Grunde
wurde noch ein Versuch nur mit fn-
fektionen auf dem verletzten Rhizom
und iiber durch gefiihrt.

Zur Sicherung der Ergebnisse
wurden parallel zwei neue Versuchs-
serien angesetzt. Eine Serie im Labor
in dem Feuchtkammern und die an-
dere Gewaechshaus bei 22'C und Bb

/o Luffeu,chtigkeit vorb ereitet.

Die dritte und vierte Versuche
wurden am 12.6.1972 in Kultur von
der P. cactorum genommen. Am 21.

6.1972 hatten sie einen Durchmesser
von ca. 65-78 mm. Die gleichen Erd-
beerpflanzen wurden am 2L.6.1972

aus dem Freiland entnommen und
mit dem Isolaten infiziert. Als Me-
thodik wurden sie wie im zweiten
Versuch durchgefiihrt. -Die sterilisa-
tion des Pflanzenmaterials mit 0,L 7o

ige HgClr-Liisung scheint am geigne-
testen zu sein. In allen Versuchsglie-
dern war kein Fremdbefall.

An Dieser Steile miichte ich
meine tiefe Dankbarkeit an Herrn
Prof. Dr. A. Schmidle und P. Assadi

sowie auch Frau Thaler, die mir bei
dieser Arbeit behilflich war, ausd-

riicken.
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qE$tTLt PHYTOPHTHOnA CACTORUM (LEB. ET COHN) SCHROET-
Izor,etr,eRryLA QTLEK BlTKiLERir.tou EN iyi ENFEKSiyoN

METoDU Uznniwon ARA$TrRrvrALAR.

Qilek bitkilerinde en iyi enfeksi-
yon metodunu bulmak igin enstittide
mevcut olan 23 adet farkh virulansh
P. cactorum izolatlarrndan 4 adedi

ahndr (Nr.3,4,17 ve 18). Regina cinsi
gilekbitkisinin yaralanmrg rizom,
yaprak sap izi, kiik ve rizom krsrm-
larrna Patates-Agar besiyerinde ge-

liqtirilmig olan fungusun izolatlan
aynr anda agrlandr. Her izolat igin 5

gilek bitkisi enfekte edilerek nemlen-
dirilmig filtre ka!'rdr bulunan biiyiik
petrilere yerlegtirildi ve laboratuvar-
da oda srcakh{ma konuldu.

Inokulasyondan bir hafta sonra
deSerlendirildi. Qilek bitkisinin ya-
ralanan rizom ve yaprak sap izine
yaprlan enfeksiyonun, kiik ve rizom'a
yaprlan enfeksiyondan daha fazla ba-
garrh oldu!'u gdriildii.

tJgiincii bir aragtrrmada ise bu-
lunan enfeksiyon metodunun do!'ru-
lu!'unu giistermek amacryla a5mr izo-
latlar gilek bitkisinin yarah rizom ve
yaprak sap izleri iizerine enfekte
edildi. Neticede btittin gilek bitkileri
bu fungus tarafindan hastalandrrrldr-

!r, enfeksiyon giddetinin ise zayrf en-

feksiyona do$ru arttr$ giiriildti.
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Abbiloung ,1 : von Links Kontrolle- Elattstiel unal R.hizom. (Original)

dbbilclung 2 : Durchschnitten von Lrnks r{ontrolle(Gesund)-verletzte Rhizom
(befallen)rBlattstiel (bef allen), (Ori ginat)
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Recherehe Sur IJromyces terebinthi (DC.)

Wint (Syr. Pleolaria terebinthi Cast.)

Nccncttla ohvq 
"t 

Koron IUBAN

Institut. R6gionel ale la nechcrch€ ale le Protection des Flante!, Aalana, fiJBqltf.

Dans quelques recherches, Uro-
myces terebinthi (DC.) Wint. a 6t6
signal6 sur les pistachiers en Turquie.
BREMER et aI. (1947) et KARACA
(1965), raportent sa pr6sence sur
Pistacia terebinthus i izmir et i Ko-
zan et sur Pistacid lentiscus i Istan-
bul. Cette espdce a 6t6 aussi trouv6e
sur Pistacia terebinthus par $I$Li
(1953) aux environs d'Elazr! (Cuma-
baflarr).

C'est la premier fois qu'on signale
sa pr6sence sur les pistachier vrai
(Pistacia vera L.) en Turquie (Tar-
sus Bozyazr, Anamur, Mersin). Dans
ces r6gions cette maladie 6tait trds
peu repdndue, et on ne l'a observ6
qu'aux arbres prds de Pistacia tere-
binthus (FiS. 1).

Cette esp6ce n'a pas pu 6tre trou-
v6e i Gaziantep ori une tr6s grande
population des pistachier wai est re-
pandue et oi la chaleur 6lev6 et la
secheresse dominent. Nous croyons
que la domage caus6e par cette
rouille est i la d6pendance des con-
ditions climatique.

Au debut du mois du mai(le 8 mai
1970), nous avons observ6 les sores i
uredospores d'abord sur la face infe-
rieur, en avance, sur la face sup€ri-
eur des feuilles. Elles fient obte-
nues par $ISLI (1953) au debut du
juin i Ia rr5gion du Siirt.

Les uredospores forment les pe.
tites masses sur les feuilles. La dia-
rn6tre des uredospores varie de 19,5 i
36,34 (2?,8 moyen T 0,28). Selon $l$-
LI(1953) elles mesurent (21,6-28,8) X
(25,2 - 34,2)11

A peu pr6s 25 jours aprds d'infec-
tion, les teliospores ne se forment
plus i la face sup6rieur: les pustule
brun fonc6 i teliospores se constitu-
ent i la face inferieur de la feuille.
La teliospore i loge unique poss6de

une membrane 6pesse, brun fonc6,
verruquese et est port6e par une pe-
dicelle allong6, elle est plus large que
haute i la forme disqoide (Fig. 2,3).

Elles mesurent 32,5 - 44,34 (mo-
yen 36,6 g 0,404), selon $i$Li(1953),
(47 - 53,2) X (39,2 x 50,4)17, d'apr6s
VIENNOT-BOIIRGIN (1949) 28,35q.
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UBoMYCES TEREBTNTHI (D.C.) WINT. (PLEOLARTA TEREBINTHI

cAsr.) uznniNon BiR qALISMA

Antep Frstr$r pasr hastalt$ Tiir-
kiye'nin Giiney ve GiineydoSu 861-
gesindeki Antepfrstr$r anaglarrndan
menengigle (P. terebinthus L.) iize-
rinde zaman zaman giiri.ilmektedir.
Hastah$rn meydana geldiSi yerlerin
Tarsus, Bozyazt, Anamur, Gtilnar
(Mersin) Kozan (Adana), Zinnar

bahgeleri (Mardin) gibi nisbet€r sr-

cak sulak ve nemli yerler oldu!'u sap-
tandr. Ancak yaptr$'rmrz giizlemlerde
fistrkpasmrn Antep frstr$r(P. vera L)
iizerinde de bulundup'unu tesbit et-
tik. Bilhassa menengiglere yakrn olan
Antep fistrklarrnda giirtilmektedir.
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Fig. ilr Des f€uilles cles pistachier vrai

attaqu6 par Uromyces tercbinthi (D.C.)

Wint.
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tr'ig. 8. Une teliospore d'Uromyces terobinthi avec son

pedicelle cylintlrigue allongd et transparent (X f3b)
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