ISSN 0378 - 8024

THE JOURNAL OF TURKISH
PHYTOPATHOLOGY

PUBLISHED BY THE TURKiISH PHYTOPATHOLOGICAL SOCIETY

Volume: 21 Number: 2-3 May-Sept. 1992




TURKISH PHYTOPATHOLOGICAL SOCIETY

President : Dog. Dr. Hikmet SAYGILI 1
Vice- President : Dr. Ayse UCKAN

General Secretary : Dr. Emin ONAN

Treasurer : Dr. Ulkii FIDAN

Chief of Editorial Board : Dr. K.Necdet ONGEN

The Journal of Turkish Phytopathology is published by Turkish
Phytopathological Society and issued twice or three times a year to from
volume. The subscripton rate per volume is $ 21.00

Dogruluk Matbaacilik San. ve Tic. Ltd. Sti. 1310 Sokak No: 35
Cankaya - IZMIR - 1991 Tel: 83 69 56 Fax: 84 31 30



15 JOURNAL OF TURKISH
PHYTOPATHOLOGY

‘% TURKISH PHYTOPATHOLOGICAL SOCIETY
VOL. 21 MAY- SEP. NO.2-3
CONTENTS

Detarmination of Resistance of Chickpea Cultivars to
Ascochyta rabiei (Pass.) Labr. in Turkiye.
F.S.DOLAR and A.GURCAN 55

Pathogenic Variability and Race Apperance of
Ascochyta rabiei (Pass) Labr. in Tarkiye.
F.S.DOLAR and A.GURCAN 61

The Determination of Weeds In The Cereal Fields
Around Cildir Lake in Turkiye
Y.PARLAK and Y.ALTAN i 67

The First Studies On The Detection of Beet Necrotic
Yellow Vein Virus in Sugar Beet in Turkiye.
F.B.VARDAR and S.ERKAN 71

Detection of Natural Transmission of Spiroplasma citri
by ELISA in |zmir.
T.AZERI 77

Do Viruses and Mycoplasmas Cause to Small Sized
Apple Fruit in Isparta?
S.CALI 87

Fungal Diseases of Sunflower in Aegean Region of
Tarkiye.
E.ONAN, M. GIMEN and A.KARCILIOGLU 101




J.Turk. Phytopath., Vol. 21, No.2-3, 55-60,1992 ISSN 0378 - 8024

Determination Of Resistance Of Chickpea Cultivars To
Ascochyta rabiei (Pass.) Labr. in Tiirkiye.

F. Sara DOLAR Abdullah GURCAN
Ankara University, Faculty of Agriculture,
Department of Plant Protection, 06110 - Ankara / Tiirkiye

ABSTRACT
Reactions of seven chickpea cultivars against three races (racel, 4 and 6) of As-
cochyta rabiei, known to be existent in Tiirkiye, were determined. ILC 195 was
Jound highly resistant to all three races, whereas ILC 629, 19/1-5 and one cultivar from
Jarmer populations, named Spanish were susceptible to all three races. ILC 482 and
65C830 were revealed as resistant to race 1 and 4 but susceptible to race 6. The hybrid
cultivar 65C830xICP114 was resistant to race 1 and susceptible to the other two races.

INTRODUCTION

Chickpea (Cicer arietinum L.) is an important legume crop in several parts
of the world, such as West Asia, North Africa, Central and South America (Nene, 1982;
Singh and Reddy, 1990). However chickpea is the second in production and acerage
among the food legumes in Tiirkiye after lentil (Eser et al., 1991). Of a variety of dis-
eases that affect the crop, the most important one is Ascochyta blight caused by As-
cochyta rabiei (Pass.) Labr. This fungus, which is known to be seedborne, causes
brownish lesions on the stems, leaves and pods of the host, and severe infections can
kill the plant (Maden et al., 1975; Morrall and McKenzie, 1974). Singh and Reddy
(1990) have demostrated, that A. rabiei can cause 100 % crop loss when conditions
are favourable to the development of the disease. In Tiirkiye, there are not any informa-
tion about crop losses caused by chickpea blight.

Late- sown chickpeas can escape the disease but the drop in yield due to late sow-
ing does not make this procedure very acceptable. The most effective ways to control
this disease is through the use of resistant cultivars and certificated seeds. But breeding
resistant varieties have become more difficult because there are many physiological races
of A. rabiei (Katiyar and Sood, 1985; Singh et al., 1981; Singh and Reddy, 1989).
Bedi and Aujla (1969) reported eleven races, whereas Vir and Grewal (1974) reported two
races (race 1 and 2) and one biotype of race 2. Recently six physiological races of
A.rabiei have been reported by Reddy and Kabbabeh (1985).
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RESISTANCE OF CHICKPEA CULTIVARS TO ASCOCHYTA BLIGHT

The purpose of this study was to determine the resistance of some of chickpea
cultivars to three races (race 1, 4 and 6) of Ascochyta rabiei in Tiirkiye. So far,
some workers have tried to determined resistant varieties to Ascochyta blight in
Tiirkiye, but none of them have taken into consideration of races of A.rabiei in their
studies. In our study, for the first time, the races of A.rabiei were used for the first
time, the races of A.rabiei were used for determination of resistant cultivars to Ascochy-
ta blight in Tiirkiye.

MATERIALS and METHODS

1. Plant Material:

Seven chickpea cultivars (65C830, 19/1-5, ILC 482, ILC 629, ILC 195,
65C830XICP114 and one cultivar from farmer populations, named as Spanish) were
used for determination of resistance to 3 races of Ascochyta rabiei. Chickpea culti-
vars were obtained from different Research Centers in Tiirkiye; two registered chickpea
cultivars (65C830 and 19/1-5) from Central Anatolia Research Institute, other two culti-
vars (ILC 629, 65C830XICP114) from Eskisehir Agricultural Res. Ins. and cultivar
ILC 195 (proregistered) from Menemen Agricultural Res. Ins. and cultivar ILC 482
from Diyarbakir Agricultural Res. Ins. In addition, one cultivar, a large seeded that ori-
ginated from Spain was collected from farmer populations.

Seeds of each cultivar were surface - sterilized with sodium hypochloride (1%) for
5 min. and washed 3 times with sterile distilled water. Eight seeds were sown in 15 cm
earthen pots containing sterilized Pro-Mix. Bx. After germination, five plants per pot
were allowed to grow for 15 days. Plants were grown in growth chambers regulated at
22+1°C and relative humidity of 25-50 %. Plant were illuminated for 12 hour per day
with a white fluoresecent light (light intensity of 14 850 iux.).

2. Fungal Material:

Utilized in this study, the three races (1, 4 and 6) of A.rabiei were determined
from different isolates of A.rabiei collected from different locations in Tiirkiye (Dolar,
unpublished). Origins of isolates of A. rabiei used in this experiment are given in
Table 1. Cultures of the pathogen were maintained on CSMDA (Chickpea- Seed Meal
Dextrose Agar). Petri plates were incubated for 14 days at 20+1°C with an illumination
of 12 hours per day. Spore suspensions of 1.2x10° spores per ml were prepared using
sterile distilled water.
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Table 1. Origins of race 1, 4 and 6 of Ascochyta rabiei.

Race Isolate Name Locality Country
1 Cr. 1 Corum Tiirkiye
4 Nv. 1 Nevsehir Tiirkiye
6 Ank. 4 Ankara Tiirkiye

3. Inoculation of Plants:

Fifteen days old plants for each cultivar were inoculated with the three races of
A.rabiei by employing five pots of five plants for each race. Spore suspensions were
prepared as above and sprayed onto the plants (to run-off) using a pressure sprayer. After
spraying, the plants were covered with transparent polyethylene bags for six days to
maintain leaf wetess and incubated in a growth chamber a 12 hour photoperiod (light
intensity of 14 850 lux.) and day and night temperatures of approximately 20°C and
18°C respectively.

4. Disease Assessment:

Twenty one day after inoculation, plants were rated on a scale of 1 to 9 where 1:
no visible lesions on any plants; 3: lesions visible on less than 10 % of the plants, no
stem girdling; 5: lesions visible on up to 25 % of the plants, stem girdling on less than
10 % of the plants but little damage; 7: lesions on most plants, stem girdling on less
than 50 % of the plants resulting in the death of a few plants; 9: lesions profuse on all
plants, stem girdling on more than 50 % of the plants and death of most plants (Singh
et al., 1981). Those plants rated from 1 to 5 were considered resistant and those rated
from 5.1 to 9.0 were considered susceptible.

RESULTS and DISCUSSION

Use of resistant cultivars have been recommended for control of this disease in all
of the world because other control methods, such as fungicide sprays, disease-free seed,
mixed cropping and destruction of infected plant debris have proven to be unreliable and
uneconomical (Singh et al., 1981; Bashir et al., 1986).

As results of this research, the cultivar ILC 629, 19/1-5 and Spanish as a repre-
sentative cultivar of farmer populations were found susceptible to all three races tested.
On the other hand, ILC 195 was resistant to the three races. The cultivar
65C830xICP114 was resistant to race 1 but susceptible to races 4 and 6. Two cultivars,
namely 65C830 and ILC 482 were resistant to races 1 and 4, but susceptible to race 6

57
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(Table 2). The cultivar ILC 195 could be recommended to farmers for control of chick-
pea blight because of its resistance to all three races of A.rabiei. But farmers might
not prefer the this cultivar because of its small seeds.

Singh and Reddy (1990) determined that the cultivar ILC 482 was resistant to
race 1 but susceptible to races 4 and 6. Whereas ILC 482 was resistant to races 1 and 4
in our study. The reason of this difference between the two studies could be the repeated
inoculations at two stages (vegetative and podding stage) by Singh and Reddy.

Table 2. Reaction of seven chickpea cultivars to three races of Ascochyta
rabiei three weeks after inoculation

Disease Rating'

Cultivars

Races ILC629 19/1-5 Spanish 65C830 65C830 ILC482 ILC195

X
ICP114
1 7.0 6.5 7.0 4.0 3.5 3.0 3.0
4 755 8.5 8.0 6.0 | 3.0 35 35
6 9.0 8.5 8.5 8.0 6.5 5.5 4.5
1 0-5.0=Resistant 5.1 - 9.0 = Susceptible

Singh et al. (1984), reported that the cultivar ILC 195 had showed resistant reac-
tion in six of eleven countries (Algeria, India, Greece, Jordan, Lebanon, Morocco, Paki-
stan, Spain, Syria, Tunisia and Tiirkiye). However A¢ikgoz and Demir (1988) reported
that ILC 195 had been resistant to 25 isolates of A.rabiei in their experiment. Further-
more, ILC 195 was also found to be resistant by some workers while 65C830 was tol-
erant cultivar and 19/1-5 was susceptible cultivar to A.rabiei (Dalkiran et al., 1988).
All the above mentioned researchers utilized a population of A.rabiei for determination
of resistant cultivars and, in their studies, it is not clear which races of A. rabiei they
used.
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OZET
TURKIYE'DE Ascochyta rabiei (Pass.) Labr.'YE DAYANIKLI NOHUT
CESITLERININ TESBITI

A.rabiei 'nin Tiirkiye'de var oldugu bilinen ii¢ irkina (irk 1, 4 ve 6) karg1 yedi
nohut gegidinin dayaniklilik durumu bu ¢aligmada saptanmigtir. Bu denemenin sonucun-
da ILC 195 ii¢ irka da dayanikl bulunurken ILC 629, 19/1-5 ve yetistirici populasyonu-
nu temsil eden ve Ispanyol olarak adlandirilan gesitin ii¢ 1rka da duyarli oldugu tespit
edilmigtir. ILC 482 ve 65C830 1k 1 ve 4'e dayanikli, ik 6'ya duyarli, 65C830xICP114
ise rk 1'e dayanikhi diger iki 1rka kars1 duyarli reaksiyon gostermistir.
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Pathogenic Variability and Race Apperance of Ascochyta rabiei (Pass.)
Labr. in Tiirkiye

F. Sara DOLAR Abdullah GURCAN
Ankara University, Faculty of Agriculture,
Department of Plant Protection, 06110 - Ankara / Tiirkiye

ABSTRACT

In this study, twenty isolates of Ascochyta rabiei (Pass.) Labr. were isolated
from disease leaves, stems and pods of chickpea collected from 11 diffrent locations in
Tiirkiye. Morphological and cultural characters of the isolates were studied on CSMDA.
On the basis of growth rate, colony color, sporulation, size of pycnidia and pycnidios-
pores, the twenty isolates were divided into 8 groups. One isolate was selected as repre-
sentative for each group for race determination. A set of six different chickpea cultivars
(ILC 1929, F-8, ICC 1903, ILC 249, ILC 3279, ICC 3996) was used to identify patho-
genic variability in A. rabiei. According to this experiment races of A.rabiei 1, 4
and 6 were identified in Tiirkiye.

INTRODUCTION

Chickpea (Cicer arietinum L.) is an important legume crop in Tiirkiye. Of
the several diseases recorded on chickpea, ascochyta blight caused by Ascochyta ra-
biei (Pass.) Labr. (teliomorph Mycosphaerella rabiei Kov.) is the most damaging
disease of chickpea. In the favourable environment, vield losses due to the disease can
reach 100 %.

Presently, the best method of controlling the disease is through the use of resist-
ant cultivars. Because other control methods have proven to be unreliable and uneco-
nomical (Singh et. al., 1981; Singh and Reddy, 1989). The production of resistant culti-
vars have become more difficult because of resistant cultivars have become susceptible
by the time. Loss of resistance or tolerance to the pathogen may be due to differences in
the pathogenic behaviour of Ascochyta rabiei isolates, as reported by several work-
ers (Kaiser, 1973; Qureshi and Alam, 1984). Several workers reported many physiologi-
cal races of Ascochyta rabiei using local chickpea cultivars (Bedi and Aujla, 1969;
Vir and Grewal, 1974; Reddy and Kabbabeh, 1985). This research project on existing
pathogenic variability in A.rabiei in Tiirkiye.
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MATERIALS and METHODS

Twenty isolates of A.rabiei isolated from disease leaves, stems and pods of
chickpea collected from 11 diffrent locations (Ankara, Afyon, Usak, Tokat, Kahraman-
marag, Nevsehir, Mardin, Malatya, Diyarbakir, Yozgat and Corum) in Tiirkiye were
used in this study. Single spore isolations of the cultures were obtained and maintained
on slants of PDA. Morphological and cultural characters of the isolates were studied on
CSMDA (Chickpea Seed- Meal Dextrose Agar). Plates were incubated at 20+ 2°C under
12 hours dark and 12 hours UV light. To measure growth rate, 5 mm discs from the
peripheries of 10 days old cultures were transferred to CSMDA plates (3 plates per iso-
late) and colony diameter measured at weekly intervals for three weeks durations. One
hundred fifty pycnidia and pycnidiospores were measured for each isolates. On the basis
of growth rate, colony color, sporulation, size of pycnidia and pycnidiospores, the twen-
ty isolates were divided into 8 groups. The data were subjected to statistical analysis u-
sing Duncan Multiple test.

One isolate was selected as representative from each group for race determination.
A set of six different chickpea cultivars (ILC 1929, F- 8, ICC 1903, ILC 249, IL.C
3279, ICC 3996) was used to identify pathogenic variability in A.rabiei (Reddy and
Kabbabeh, 1985). Utilized in this study, chickpea cultivars obtained from the germ-
plasm collection of the ICRISAT and ICARDA. Seeds of each cultivar were treated with
a mix of Benomyl and Thiram (2.5 and 2 g respectively per kg of seed). Chickpea plants
of 6 cultivars were grown in 15 cm earthen pots filled with sterilized Pro- Mix Bx. Af-
ter germination, five plants per pot were allowed to grow for 15 days. The plants were
wateder'daily and fertilized twice a week with a dilute solution of 20- 20- 20 (N- P- K).
Plants were grown in growth chambers regulated at 22 + 1°C and re-lative humidity of
25- 50 %. Plants were illuminated for 12 hours per day with a white fluorescent light
(light intensity of 14 850 lux). Fifteen days old seedlings for each cultivar were inocu-
lated with the 8 isolates of A. rabiei, with 5 replications. Seedling were sprayed until
run off with spore suspensions (1.2x 10° spores ml!) from 14 days- old cultures propa-
gated on CSMDA (Reddy and Kabbabeh 1985). After spraying, seedlings were covered
with transparent polyethylene bags for six days to maintain leaf wetness and incubated
in growth chamber with a 12 hour photoperiod (light intensity of 14 850 lux) and day
and night temperatures of approximately 20°C and 18°C respectively. Twenty- one days
after the inoculation, disease severity was recorded on a 1- 9 rating scale (Singh et al.,
1981). Cultivars rated 1 to 5 were considered resistand and those ra-ted 5.1t0 9.0 were
considered susceptible.

1- 9 Rating scale (Singh et al., 1981)

1= No visible lesions on any plants;
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3= Lesions visible on less than 10% of the plants, no stem girdling;

5= Lesion visible on up to 25% of the plants, stem girdling on less than 10%
of the plants but little damage;

7= Lesions on most plants, stem girdling on less than 50% of the plants result-
ing in the death of a few plants;

O= Lesions profuse on all plants, stem girdling on more than 50% of the plants
and death of most plants;

RESULTS and DISCUSSION

On the basis of cultural and morphological characters 20 isolates were categorised
into eight groups. Observation on cultural and morphological characters of 8 groups are
presented in Table 1. Each group showed some differences in colony color, rate of
growth, sporulation, size of pycnidia and pycnidiospores. Group 3 was the fastest grow-
ing, group 2 had the most pycnidial formation. Colony color on CSMDA was changing
between pink- orange and brown. But group 2 had green- brown color that was different
than other group. Several workers (Kaiser, 1973; Vir and Grewal, 1974; Grewal, 1981;
Qureshi and Alam, 1984) have reported differences in the cultural and morphological
characters of A.rabiei.

Table 1. Ascochyta rabiei isolates grouped on the basis of morphological

and cultural characters®
Group  Colony Colony? Pycnidial ® Sizes of Sizes of No. of
diameter color formation pycnidia pycnidiospores Isolates
(om) ® ®
1 b 85%0.40 PI13-F6 c¢ ++ a 227+2.0x233+2.8 a 5.0+0.5x11.7+1.5 2
2 b 8610.40 PI115-C5 a ++++ b 202+2.7x210+3.9 b 4.6+0.4x10.4+0.8 3
3 a 88+0.26 PI113-F7 ¢ ++ b 203+1.6x214+2.6 a 4.7+0.5x11.9+0.7 2
4 d 75%0.50 PI113-F6 c ++ a 225+6.4x242+4.3 a 55+0.4x11.8+0.3 3
5 d 75t1.0 PLI3-F7 ¢ ++ a 231+55x255+5.8 b 4.140.2x10.9+1.1 2
6 c 80x1.0 P113-F7 b +++ a 222+2.3x241+2.2 b 4.5+0.2x11.0+0.7 4
7 d 75£0.98 PI13-F6 b +++ a 210+6.5x220+7.4 a 5.5+0.4x12.0+0.7 1
8 d 74t1.41 PII13-F7 b +++ b 200+5.1x21146.0  a 4.8+0.3x11.7+0.3 3

a Colony colors were determined according to "Dictionary of Color Card"

b ++ = Fair, +++ = Good, ++++ = Abundant

¢ Means within each column value followed by the same letter are not significantly different
(p=0.01) according to Duncan multiple test.
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The cultivars of chickpea released earlier as resistant to blight became susceptible
in subsequent years probably due to the existence of A.rabiei races (Qureshi and
Alam, 1984; Bashir and Haware, 1986). In this study one isolates was selected as repre-
sentative from each group for race determination. Based on disease reaction of six diffe-
rentials, the 8 groups were classified into three races (Table 2). The results of this expe-
riment showed that three races of A. rabiei, 1,4 and 6 were identified first time in
Tiirkiye but other three races (race 2, 3 and 5) were not found. Race 4 and 6 were deter-
mined more common than race 1 in Tiirkiye (Table 2). Bedi and Aujla (1969) reported
eleven races whereas Vir and Grewal (1974) and Grewal (1981) found two races (race 1
and 2) and 1 biotype of race 2. Six physiological races of A.rabiei has been reported
by Reddy and Kabbabeh (1985). However Singh et al. (1988) have asserted twelve phys-
iological races of A.rabiei. This study showed that existence of pathogenic variability
in A. rabiei in Tiirkiye.

Table 2. Pathogenic variability in Ascochyta rabiei in Tiirkiye.

Rie b m e o s = D OF GHISKPC WO vlRAIE 77 FISHS No. of isolates
ILC1929 F8 ICC1903 ILC249 ILC3279 ICC 3996 representing
the race
1 S R R R R R 4
2 S S R R R R not found
3 S S S R R R not found
4 S S S S R R 9
5 S S S S S R not found
6 S S S S S S 7

S= Susceptible
R= Resistant

The existence of physiologic races emphasizes the need for further research on
sources and inheritance of resistance and breeding strategies for the development of culti-
vars with stable resistance.
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OZET
TURKIYE'DE Ascochyta rabiei (Pass.) Labr. 'IN PATOJENIK
DEGISKENLIGI VE IRKLARI
Tiirkiye'de 11 farkli ilden toplanan hastalikli nohut yaprak, govde ve

kapsiillerinden 20 Ascochyta rabiei (Pass.) Labr. izolat1 elde edilmigtir. Izolatlarn
morfolojik ve kiiltiirel karakterlerini tespit amaciyla CSMDA ortam: kullanilmistir.
Morfolojik ve kiiltiirel karakterlerinden gelisme hizi, koloni rengi, sporulasyon, piknit
ve pikniospor biiyiikliikleri esas almarak 20 izolat 8 grupta toplanmigtir. Irk tespit
¢alismas igin her bir gruptan 1 izolat tesadiifi olarak se¢ilmistir. Izolatlar 6 nohut hatt1
(ILC 1929, F-8, ILC 249, ICC 1903, ILC 3279 ve ICC 3996) ile reaksiyon deneme-
sine alinarak ik tespit caligmasi yapilmistir. Bu ¢aligmanin sonucunda Tiirkiye'de A.
rabiei'nin 1, 4 ve 6 nolu wrklarinin mevcut oldugu saptanmigtir,

10.
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ABSTRACT
In this study, weed species were determined in the cereal fields. Sinapis arven-
sis L. was densely and widespread in the fields. The conversion of the pastures into the
fields, plawing the fields imporperly and no application of any herbicide against the
weeds are the reasons for the dense weed growth. It is necessary to modernize the agri-
cultural techniques and to prevent the plowing of the pastures for good production and
stock- breeding in this area.

INTRODUCTION

The elevation of Cildir Lake is rather high, over 1950 m. Surroundings of Cildir
lake is suitable for pastures. However, the plowing of the pastures and the using of
these lands as cereal fields in the last years caused to decline of stock- breeding and de-
crease of the cereal yields. Essentially, the area is not suitable for crop production be-
cause of very cool and short summer season. Generally, the pastures have been changed
into barley and wheat fields. But, the fields have not been plowed sufficiently and the
herbicides have not been applied against the weeds in this area. For this reason, the yield
decreases and the weeds increase more in fields. We have not encountered any published
research work an this topic in our literature survey. The problem of the weed invasion
had not been known in the area. This study was carried out to establish the weeds and
their density in the fields in this area.

MATERIALS and METHODS
The area was visited for the purpose of examination twice in 1988, namely du-
ring june 24- 30 th and september 17- 23 rd; and twice in 1989, that is during July 8-
14 th and October 1- 6 th. 3 wheat and 2 barley fields were chosen from every village
around the lake as being representative of these villages. During surveys, the wheat and
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barley plants were either at tillering and stem extension, or ripening stages. The weed
samples were taken from these fields and brought to the laborayory. Meanwhile, we
tried to establish the species of weeds which seem widespread and densely. They were
identified according to Davis (1965- 1985).

RESULTS
A In this study, 53 species of weed were established in the wheat and barley fields
in this area. These species have been shown in Table 1. These weeds are seen almost in
every field. Especially, Sinapis arvensis L. was found every field densly and cause
great yield losses.

Table 1. The weed species which were established in the wheat and barley fields

around Cildir Lake.
Familia Species .
Apiacea Chaerophyllum bulbosum L.

Falcaria falcarioides (Bornm. et Wolff) Wolff
Ferula orientalis L.

Asteraceae Achillea millefolium L. subsp. millefolium
Bidens tripartia L.
Centaurea triumfettii All.
Cirsium arvense (L.) Scop. subsp.vestitum (Wimmer et Grab)
Petrak
Crepis foetida L. subsp. commutata (Spreng.) Babcock
Inula oculus - christi L.
Lactuca serriola L.
Scozonera cana (C.A. Meyer) Hoffm.
Taraxacum bellidiorme Van Soets
Tragopogon aureus Boiss.
Tripleurospermum callosum (Boiss. et Heldr.) E.Hossain
Tripleurospermum oreades (Boiss.) Rech fil.
Tripleurospermum caucasicum (Willd.) Hayek
Arctium minus (Hill.) Bernh.
Boraginaceae Anchusa azurea Miller
Brunnera orientalis (Schenk) Johnston
Echium vulgare L.
Brassicaceae Descurainia sophia (L.) Webb ex Prantl.
Hesperis matronalis L.

68



Campanulaceae
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Chenopodiacea
Convolvulaceae

Fabaceae

Iridaceae

Lamiaceae

Plantaginiaceae

Poaceae

Polygonaceae

Scrophulariaceae
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Thlaspi huetii Boiss.
Sinapis arvensis L.

Asyneuma limonifolium (L.) Janchen
Gypsophila elagans Bieb.

Silene sp.

Silene dichotoma Ehrh.
Chenopodium album L

Convolvulus arvensis L.

Lathyrus tuberosus L.

Trifolium ambiguum Bieb.

Trifolium pratense L.

Trigonella sp.

Vicia cracca L. supsp. tenuifolia (Roth) Gaudin

Gladiolus atroviolaceus Boiss.

Lallemontia peltata (L.) Fish et Mey.
Leonurus glaucescens Bunge

Salvia verticillata L. subsp. amasiaca (Freyn et Bomm.) Bornm
Stachys cretica L.

Plantago major L.

Avena sativa L.

Bromus japonicus Thunb.

Cynodon dactylon (L.) Pers.

Lolium persicum Boiss. et Hohen. ex Boiss.
Lolium rigidum Gaudin

Phleum pratense L.

Polygonum alpinum All.
Polygonum lapathifolium L.
Rumex angustifolius Campd.

Rhinanthus angustifolius C. Emelin subsp. grandiforus (Wallr.) D.A.
Webb
Linaria kurdica Boiss. et Hohen subsp. kurdica
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DISCUSSION
The conversion of the pastures into the wheat and barley fields, plowing the
fields improperly and no application of any herbicide againts the weeds are the reasons
for the fields having so much weeds. In addition, the cereal production and stock - breed-
ing decreases. In this respect, the conversion of the pastures must be forbidden, the
fields should be plowed using modern techniques and the herbicides should be applied
against the weeds in the wheat and barley fields.

OZET
CILDIR GOLU ETRAFINDAKI TAHIL TARLALARINDA GORULEN
YABANCI OTLARIN TESPIiTi

Bu ¢aligmada yorede 53 yabanci ot tiirii bulunmustur. Bunlardan en yaygin ve
yogun bulunani Sinapis arvensis L.dir. Meralarin sokiilerek tarla haline cevrilmesi,
tarlalarm teknie uygun olarak iglenmemesi ve yabanci otlara kargt tarimsal savasin uy-
gulanmamasi yabanci ot tiirlerinin ¢ok ve yogun olmasima neden olmustur. Bolgede
daha iyi hayvancilik ve tahil iiretimi igin meralarin sokiimiinii 5nlemek ve teknigine uy-
gun tarim yapmak gereklidir.

LITERATURE CITED
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ABSTRACT

In the present study performed in Inst. f. Phytopathologie (Giessen- Germany)
and our laboratory the presence of BNYVV (beet necrotic yellow vein) in sugar beet
samples from Tiirkiye and some countries was investigated with Elisa. The findings
showed that the commercial detection kits can be used for determining the virus in rou-
tine testing and Elisa test method was well suited to the situations where many plant
samples had to be processed rapidly. The data from assays showed that some of the sam-
ples from Tiirkiye and France was infected by the virus and there was no virus in the
most of the samples from Germany. Moreover, it is necessary to perform the detailed
studies in the samples to be collected from the major sugar beet plantations in order to
bring up definitely the state of mentioned virus in Tiirkiye.

INTRODUCTION

Rhizomania (or root madness) is an important disease of sugar beet caused by
beet necrotic yellow vein virus (BNYVV). It is reported that yield losses can be consid-
erable levels, up to 80% in severe cases (7.10). Since it was first detected in Italy in the
mid of 1950s (Canova) the disease has been described in most sugar beet growing areas
of Europe, Asia and the USA (6, 9, 10, 11), Rhizoinania of sugar beet appears now to
be distributed in many countries such as Greece, France, Germany, Yugoslavia, Austria,
Romania, Czechoslovakia, Switzerland, Netherlands, Bulgaria, Sweeden, England, Po-
land in Europe, Japan, The People's Republic of China and the U.S.S.R. in Asia and
various locatious in the U.S.A. (7,9).

In the course of the surveys in the growing seasons 1990 and 1991 it was ob-
served that a causal like virus agent became a serious problem in some sugar beet pro-
ducing areas, in our country, too. The agent caused the symptoms of wilting and yel-
lowing areas along the veins. However, it was seen that these symptoms appeared only
occasionally in infected plants. But, since these kinds of symptoms cannot be considered
as a general diagnostic tool and they are often attributed to other causes it is necessary to
use the reliable and sensitive methods to detect this agent. So, we tried to detect the
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agent involved in the beet samples by Elisa which has been presently the best method
used for routine diagnosis of plant viruses in this study.

MATERIALS and METHODS

In the present study conducted in Institut fur Phytopathologie und Angew, Zoo-
logie (Giessen- Germany) and our laboratory beet rootlet samples coming from various
locations of Tiirkiye and some countries (France and Germany) were tested for the pres-
ence of Rhizomania.

First, rootlets from each sample were washed to remove soil debris and dried
shortly in air. Then 0,02 g. pieces of air dried rootlets were homogenized in 2 ml. sam-
ple- buffer (w/v: 1/10) by Homex 5 extractor and the obtained sap was filtered through a
textile tissue. In the assays the test kit (globulin and conjugate) from Boehringer com-
pany (Germany) was used. The assays were performed according to the methods used
previously by certain researchers (1, 2, 3, 4, 5, 6).

Buffers

@) Coating buffer: 1,59 g Na,CO, 2,93 g NaHCO;, 0,20 g NaNj, filled
up with distilled, water to 1 1t (pH = 9,6)

b) Washing buffer: 8,0 g NaCl, 2,9 ¢ Na,HPO,.12H,0, 0,2 g KCL, 0,2
g NaNj, 0,5 ml Tween 20, filled up with distilled, water to 1 It (pH =7,
2-7,4)

©) Sample buffer: 20 g Polyvinglpyrrolidon, 2 g Bovine serum albumin, 1 It
washing buffer

d Substrate buffer:97,0ml Diethanolamin, 0,2 g MgCl,.6H,0, 0,2 g NaNj,
filled up with distilled, water to 1 It (pH= 9,8)

Reagents
Coating reagent: Dilution of the anti BNYVV - IgG with coating buffer
1/100 (v/v)
Antibody- AP- conjugate reagent: Dilution of the antibody- AP- conju-
gate with sample buffer 1/1000 (v/v)
Substrate reagent: Dilution of 4- nitrophenylphosphate with sample buffer
1/1000 (w/v)
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Test Procedure:

1. Coating of the plate (wells), Incubation at 37 °C for 4 h, Washing

2. Addition of test sample, Incubation at 4- 10 °C for 10- 20 h, Wasning

3. Addition of the antibody-AP-conjugate, Incubation at 37°C for 4h, Washing

4. Addition of substrate Incubation at room temperature for 1- 3 h, Stopping of
reaction with 3 M NaOH

During the application of assays the plates were washed three times with a bottle
and removed washing buffer on dry cloth and after the introduction of substrate reagent
the extinction values of samples in the plates were recorded with a Titertek Multiskan
MKII photometer (Flow) at 405 nm.

RESULTS and DISCUSSION

As the result of the assays it was observed that the test kit can be used for the de-
tection of the virus in sugar beet samples. The suggested dilution ratios of reagents and
the incubation periods were found to be convenient for the diagnose of the virus in sam-
ples. So, some of researchers (4, 6, 7, 10) stated that the detection of this virus in sam-
ples with Elisa kit was suitable. Because the mentioned virus did not exhibited clear and
easily- defined symptoms and can be mechanically inoculated to only a few of the test
plants (6,7).

The existence of the virus in sugar beet samples in our work was given in Table 1.

Table 1. Mean Absorbance Values Recorded in Sugar Beet Samples Checked for

the Presence of BNYVYV with Elisa

Sample Nos. Collecting Area Infectivity Level (x)

1 Tiirkiye + + +
2 & + + +
3 " + + +
4 F 0

5 " + +
6 " 0

7 " 0

8 " 0

9 " 0
10 " 0
1 " + + +
12 & + + +
13 + + +
14 ¥ + + +
15 " + + +
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(Continuous of Table 1.)

Sample Nos. Collecting Area Infectivity Level (x)
16 Germany 0
17 ¥ +
18 " 0
19 " 0
20 d + +
2 i +
2 " 0
3 b +
2% 2 0
pal F ¥
2 o 0
2z G +
2 g 0
29 5 0
30 4 +
31 & 0
32 4 0
3 France + +
34 8 + o+
35 A + +
36 - + o+
37 " + +
38 4 + +
K " + +
Healty: 0,038 (+): 0.980 - 1.100 (-): 0.021- 0.037
x 0,001-0,100 - 0
0,101 - 0,200 : +
0,201 - 1,500 : + +
>+1,501 T+ o+ o+

As seen in Table 1, it can be observed that some of the samples obtained from
Tiirkiye was infected by the mentioned virus. It is possible to say the same situation
also for the presence of virus in the samples from France. In contrast to this, it has been
seen that most of the samples from Germany were not infected by this virus.

The data from the experiment shows that Rhizomania can be existed in our coun-
try, too. However, in order to bring up this situation definitely more detailed works
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should be conducted by more samples getting from the major sugar beet plantations of
our country. On the other hand, in our opinion it is necessary to perform the further ex-
periments about the concentration of the virus in host plants, the host range and the -
vector of the virus which is a Plasmodiophoromycetes fungus; Polymyxa betae. In
previous researches (10), it has been pointed out that the virus has the ability of infec-
tion inside the fungus Polymyxa betae and air- dried soil for about 15 years and can
also be transmitted by the zoospores of the fungus (2, 6, 10).

Recent studies are focused on the matters of the temperature and certain properties
of soil, the level of inoculum and the control of the disease. Control of Rhizomania dis-
ease is now based on the host- plant resistance because chemical control seems to be
very expensive (7,8).

As it has been observed in this study, in both determining the lines resistant to
the disease and testing for the presence of virus in soil, sensitive and rapid detection
methods like Elisa could be suggested to use. Since BNYVV is now investigated in
many countries in details, the necessary knowledge on its viral replication, inheritance
and plant resistance and the control of its fungal vector will rapidly increase in the short-
est time.
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TURKIYE'DE SEKER PANCARI BITKILERINDE SEKER PANCARI
NEKROTIK SARI DAMAR VIRUSUNUN
TANILANMASI KONUSUNDA ON CALISMALAR

Bu calismada Tiirkiye ve difer bazi iilkelerden elde edilen seker pancar
omeklerinde geker pancar1 nekrotik sar1 damar virusunun bulunma durumu Elisa
yontemi araciligi ile aragtirilmigtir. Denemelerden elde edilen bulgular, bu virusa ait ti-
cari kitin rutin testlemelerde giivenle kullanilabilecegini ve ¢ok sayida bitki 6regi ile
caligilmasi halinde virusun teghisinde Elisa yonteminden yararlanilabilecegini ortaya
koymugtur. Deneme sonuglar1 Tiirkiye'den ve Fransa'dan saglanan orneklerin bir
kisminda bu virusun bulundufunu gostermistir. Buna kargin Almanya'dan alinan
orneklerin ¢ogunda virusun olmadif: goézlenmistir. Ancak bu virusun iilkemizdeki duru-
munu daha net olarak ortaya koyabilmek i¢in seker pancar iiretiminin yogun olarak
yapildi81 iiretim alanlarindan daha fazla sayida 6mek toplanmasi ve virus teshisi, virus-
vektor iligkileri, virus konukgular1 ve bunun gibi konularda detayli c¢aligmalarin
yapilmas: gerekmektedir.
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ABSTRACT

In this study, biological indexing and serological test (ELISA) have been used for
detection of the natural field transmission and spreading of S. citri Saglio et al.
Which has became the second serious disease of Citrus after tristeza virus in Izmir prov-
ince. As a natural herbaceous host, periwinkle plants (Vinca rosea L.) were used in
the natural transmission test displayed chlorotic leaves wilting, severe water stress and
stunting. Wilted plants have borne few irregularly shaped flowers of smaller size. Citrus
indicator seedlings of Madam vinous sw. or., pineapple Sw. Or., Duncan and March
grapefruit developed leaf mottling, tip yellowing, small cupped and yellow mottled
leaves after the natural field infections by leafhoppers. The ELISA results indicated that
S.citri is naturally widespreaded in the most Citrus orchards in Izmir.

INTRODUCTION

Citrus Stubborn disease has caused widespread damage to orange, grapefruit,
mandarin and tangelo trees in arid Citrus growing areas of the world. It has been present
in California since 1915. It was first thought that, Stubborn was caused by a virus.
Close relation of mycoplasma like bodies and Stubborn was first described by Igwegbe
and Calavan in 1970. Then, Saglio et al. (1973) was characterized and named the dis-
ease as Spiroplasma citri. Natural transmission of S.citri was first described by
Calavan and Carpenter (1965) in California. Also, the same outhors have reported that,
more then 50 percent of the trees in many plantings were affected and worthless because
of S. citri. It has been reported to be transmitted by leathopper vectors to Citrus trees
and wide range of herbacous plants by several researchers (Calavan, 1968; Oldfield et
al. 1976; Rana et. al. (1975); Anonymous, 1985; Bové 1986; Azeri, 1986; Kersting
et al. (1991). Natural incidence of infection by S. citri in sweet orange seedlings
was reported 90 percent in Morena location of California containing several hundred nat-
urally infected trees that are surrounded the young planted citrus seedlings (Calavan,
1976). Also, the widespread occurrence of S. citri has been reported in Israel by Klein
et al., In Syria and Jordan (Anonymous, 1984). It has previously been reported that
(Azeri, 1986), the efficient vector of S. citri, Neoaliturus haematoceps is a wide
spreaded species on the numerous host plants in Tiirkiye, and according to the indexing
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tests Satsuma trees surrounded the infected sweet orange trees were also found affected
by S. citri.

MATERIAL AND METHODS

The Citrus indicator plants Madam vinous, Pineaple sweet orange (Citrus si-
nensis L. Osb.) and Duncan. March grapefruit (Citrus paradisi Macf.) seedlings
and Vinca rosea L., periwinkle plants were used as indicators in natural leathopper
transmission experiments in Satsuma plantations.

Natural transmission trial:

Natural field transmission tests have been carried out between 1986- 1991 in 5
Satsuma orchards located in different areas and contain S. citri infected Satsuma, cle-
mantine, sweet orange and lemon trees. Periwinkle plants, "Duncan" and "Marsh" grape-
fruit, Madam vinous and Pineapple Sw. Or. seedlings were grown in 30 x 30 cm. clay
pots and plastic bags in the greenhouse. Totaly 25 S. citri infected citrus trees in 5
Satsuma orchards were chosen as S. citri infection sources for natural transmission by
leafhopper vectors. 3 plants from each indicators were used in each test. Indicator plants
were kept under the crown branches of the infected trees from April till late November.
The typical simptoms of S. citri described by the several researchers (Calavan and
Carpenter 1964; Calavan, 1968; Calavan et al. 1976; Granett et al, 1976) have been
periodically observed on the indicator plans.

ELISA: ELISA tests were carried out for detection of the natural transmission
and spreading of S. citri in the Satsuma orchards. The young leaves and the shoot
samples were colleced in spring (in March and April, 1992) from the several Citrus or-
chards and S. citri affected indicator plants. Leaves and shoot samples taken from 4 or
5 trees were collected together in the same plastic bag and accepted one sample. Totally
137 samples were collected from 548 Citrus trees in the 32 Satsuma orchards and 31
samples from the Citrus indicators as shown in table 1 and table 2. The leaf samples
were homogenized in PBS- Tween- PVP- extraction buffer at a dilution of 1/10 (W/V)
pH 7,4. The buffer was freshly prepared and fresh egg white was added in it just before
used. I ml of freez- dried antibodies and alkaline phosphatase conjugated antibodies (Pro-
duced by Sanofi- phyto- Diagnostigs- France, and provided from Antalya Citrus Res. In-
stitute) were reconstituted by adding 1 ml of distilled water before used.

ELISA test procedure was carried out with polystyrene microtitre plates in accor-
dance with the ELISA procedure outlined by Clark and Adams (1977), and recommenda-
tion by Sanofi phyto- Diagnesties (France). Optical density (A 405 nm) was measured
in an Multiskan plus MK II. ELISA reader. Positive control and extraction buffer con-

trols used in the tests were as shown in table 1 and 2. Absorbance values in the table 1
and 2 (at a wavelenght of 405 nm) over 0,1 were considered positive.
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Table 2. ELISA test results of Citrus indicators, S. citri transmitted
by leathopper vectors in the Citrus Orchards.

Indicators Symptoms of S.citri Infectivity

@ Name No. on the indicators Level ©
Ma. Gr. 30 - 0 @@
Dun. Gr. 31 - o @
Ma. Gr. 1 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
M. V. Sw. Or. 2 In. V. Mot+ Tip. Yel. + S. Cap. L. +
Dun. Gr. 3 In. V. Mot+ Tip. Yel. + S. Cap. L. +
M.V. Sw. Or. 4 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Dun. Gr. 5 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
Dun. Gr. 6 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Dun. Gr. 7 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Ma. Gr. 8 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Ma. Gr. 9 In. V. Mot+ Tip. Yel. + S. Cap. L. +
P. Sw. Or. 10 In. V. Mot+ Tip. Yel. +++
P. Sw. Or. 11 In. V. Mot+ Tip. Yel. ++
P. Sw. Or. 12 In. V. Mot+ Tip. Yel. +
Ma. Gr. 13 - 0 (0.098)
Dun. Gr. 15 In. V. Mot+ Tip. Yel. + S. Cap. L. +
Ma. Gr. 17 In. V. Mot+ Tip. Yel. ++
Ma. Gr. 18 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
Dun. gr. 19 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
P. Sw. or. 21 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Dun. Gr. 22 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
P. Sw. Or. 23 In. V. Mot+ Tip. Yel. + S. Cap. L. ++
Dun. Gr. 26 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
Pin. Sw. Or. 27 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
Dun. Gr. 28 In. V. Mot+ Tip. Yel. + S. Cap. L. +++
P. Sw. Or. 29 In. V. Mot+ Tip. Yel. + S. Cap. L. ++

© Ex. buf. Control In. V. Mot+ Tip. Yel. +S. Cap. L. 0

(a): Ma. Gr.= March grapefruit; Dun. Gr.= Duncan grapefruit;
M.V. Sw. Or.= Madam Vinous sweet Orange;P. Sw. Or.=Pineapple Sweet Orange.
(b): In. V. Mot= Interveinal mottle; Tip. Yel.= Tip yellowing;
S. Cap. L.= Small Capped leaf and yellow mottling.
(c): 0.001 -0.100 =0 (d): Healty control (0.002 - 0.004)
0.100 - 0.200 = + (e): Extration buf. Control (0.004 - 0.030)
0.200 - 0.300 = ++
0.300 - 0.600 = +++
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Fig.1. Typical leaf symptoms of Spiroplasma citri on

o

periwinkle (Vinca

rosea (L.)) plants infected by leeathopper vector in the field.

81

Fig. 2. Leaf symptoms of
S. citri on grapefruit
leaves, naturally infected
by leaf hoppers
in the field. Leaf at upper Left
belongs to healthy seedling.
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RESULTS

Natural transmission tests:

Periwinkle plants used in the natural transmission tests showed yellowing and
chlorosis that was appeared and progressed from leaf margins toward the midribs. The
leaf midribs of the yellow leaves were generally green as showen in fig. 1. Some sever-
ly affected plants developed brown lesions on the stem and at the margins of some
leaves. 2 or 3 months after the infections new bloomed flowers were much smaller,
broken and irregular in color. In the latter stages, infected periwinkle plants showed
some slow dieback, stunting, severe chlorosis yellowing and bunching in apearance.

Citrus indicator plants Madam Vinous, Pineapple Sw. Or., Duncan and Marsh
grapefruit seedlings showed typical leaf symptoms of S. citri 5 or 6 months after the
field natural infections. These indicators showed tip yellowing, interveinal mottle on the
new developed leaves. 6 months later from the first field infection by leafhoppers, many
Citrus indicator plants showed small cupped leaf and yellow mottling symptoms as
showen in fig. 2. Control indicator plants grown in the greenhouse conditions were in
the healthy apparence.

Serological test (ELISA):

The results of ELISA detection concerning with the Satsuma and some other Cit-
rus trees in the orchards were given in Table 1. All samples gave the positive reaction
only one exception test no. 28/5 (0,077).

Samples collected from the Citrus indicator seedlings gave the positive (+) reac-
tions only 2 exceptions belong to the helthy control plants (as showen in table 2) gave
the negative (-) results.

DISCUSSION

According to the obtained results, in the Satsuma orchards where the sweet or-
ange trees present as the S. citri source, natural infections continously occured and
were seriously overspreaded in the places, Leaf symptoms developed on the naturally in-
fected indicator plants were similar as described by Calavan (1968), Calavan (1969), Ol-
son (1969), Calavan et al. (1976). Kaloostian (1975, 1976), and Granett et al, (1976).
Mottled- leaf, yellowing cupped leaf and "Zn" deficiency like symptoms were efficiently
characteristic symptoms cn the Citrus indicator plants as reported by the above authors.
It is known that, the efficient leafhopper vector Circilifer tenellus, Scaphytopi-
us nitridus, Neoaliturus haematoceps and recently reported Circulifer opaci-
pennis (lethierry) are present in The Mediterranean regions and also in Tiirkiye (Azeri,
1986; Anonymous, 1990; Kersting et al. 1991). It was previously reported that, many
weed species were the host of S. citri and regular infection sources of it in Tiirkiye
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(Uygur et al. 1991). During the survey and the observations in the Satsuma orchards,
we noticed that, many weed host plants including Malva silvestris L. were showing
chlorosis, yellowing, yellow mosaic like symptoms suspected by S. citri. Leafhop-
pers were perpetually present.

As showen in table 1., samples collected from the weed host Malva silvestris
L. which were showing vein mosaic and yellowing symptoms gave positive ELISA re-
sult (test No: 28/5). ELISA results belong to the Satsuma and the other Citrus were
positive as showen in table 1. These results indicated that, natural transmission of S.
citri has been occured in many Satsuma orchards. S. citri affected Satsuma trees were
found seriously damaged in Izmir as previously reported by Azeri (1986). Since then,
natural transmission and disease damages have been increased in many orchards.

OZET
Spiroplasma citri'NIN IZMIR'DEKI YAYILISININ
ELISA TESTI ILE SAPTANMASI

Bu ¢aligmada, Izmir ilindeki Satsuma mandarini plantasyonlarinda S. citri 'nin
yaprak piresi vektorleri ile dogal yayilis1 belirlenmistir. Dogal tasinma testlerinde endi-
kator bitki olarak Cezayir meneksesi (Vinca rosea L.) bitkisi ile Turunggil cinsi Ma-
dam vinous ve Pineapple portakali ile "Duncan” ve "Marsh" altntop ¢ogiirleri kul-
lanilmugtir. 1986- 1991 yillar1 Nisan- Kasim aylan arasinda Satsuma bahgelerinde peri-
yodik olarak birakilan endikatorler iizerinde S. citri'nin tipik belirtileri olugmustur. In-
fekteli endikatorlerin siirgiinleri ile, bolgedeki 31 Satsuma mandarini bahgesindeki top-
lam 546 agacin siirgiinleri ile Enstitii bahgesindeki 2 Mexican, Lime ¢ogiiriinden alman
yaprak Ornekleri ile ELISA testi uygulanmigtir. Uygulanan her iki test sonucu, S. ci-
tri'nin {zmir ili Satsuma bahgelerinde tehlikeli boyutlarda dogal bulagmalarin olugtugu
saptanmugtur.
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Do Viruses and Mycoplasmas Cause to Small Sized Apple
Fruit in Isparta?

Salih CALI
Plant Protection Research Institute Adana/ Tiirkiye

ABSTRACT

The trouble of small sized apple fruit was investigated in regard to infection of
virus (green crinkle, stem pitting) and mycoplasma (Chat fruit, proliferation) by using
single and double budding with apple cultivars of Lord Lambourne, Golden Delicious,
Virginia Crab and Spy 227 as indicators through field indexing between 1987 and 1992.
Visual observations and fruit sizes in different combinations made with indicators and
ultrathin sectioning and EM examining revealed that virus and mycoplasma do not cause
to small sized fruit in apple trees showing this symptom and the possible agent is not
bud (graft) transmissible.

INTRODUCTION

Tiirkiye is a very well known country with its production of different crops.
Among these crops, apple is one of the major friuts with more than 30 million trees
yielding 1.900.000 ton and Isparta province apple production is about 1/8 of the total
amount (Anonymous, 1992).

In recent years, some Starkrimson apple trees have been producing small fruits in
Isparta region and the farmers claimed to take precautions against this trouble. Observa-
tions done by some experts have reported that the possible reasons could be viruses or
false growing applications by farmers, and suggested that the trouble be investigated in
regard to virus diseases.

In early reports given 5y Smith (1957), Klinkowski (1958), Mc Grum et al.
(1960), Canova et al. (1964), and Posnette (1963) apple virus and virus-like diseases
were causing to crop loss in apple orchards. Nemeth (1986) pointed out 43 virus and vi-
rus-like diseases of apples and discussed in details.

Some viruse (green crinkle, stem pitting) and mycoplasma (chat fruit, prolifera-
tion) diseases showing symtoms of small fruits and bushy shoots in apples (Cenova,
1964; Nicolas and Wagnon, 1962; Posnette et al., 1965; Cropley et al., 1968; Anony-
mous, 1981; Nemeth, 1986) similar to the symptoms in Isparta apple orchards. Apple
mosaic virus caused 55% crop loss (Mc Crum et al., 1960) while green crinckle caused

22% small sized fruit (Fridlund and Drake, 1987) and apple rubbery wood 3% crop loss
in apple orchards (Zawadska, 1985).
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The only study about virus diseases of apples in Tiirkiye was made by Kur¢gman
and Ozkan (1976). In this article, it was reported that the symptoms of apple green
crinkle and proliferation have been observed, but not small sized fruits, in some prov-
inces of Central Anatolia.

MATERIALS and METHODS

Normal and small- sized fruit producing Starkrimson apple trees in Egirdir (Ispar-
ta) were used as inoculum sources. The scionwoods with buds of Lord Lambourne (LL),
Golden Delicious (GD), Spy 227 (Spy) and Virginia Crab (VC) kept in screenhouse at
Atatiirk Horticultural Research Institute (Yalova) were used as indicators and the nursery
plants of GD, Starking (ST) and the seedlings grown in Atatiirk Forest Farm (Ankara)
were used as rootstocks.

GD, St and apple seedlings (totaly 135 nursery plants) obtained from AFF were
planted in the nursery plants of Egirdir Nursery Station in April, 1987. The buds be-
longing to the inoculum sources were inserted in the rootstocks 10-20 ¢cm above the
ground level and indicator buds were inserted 10- 20 cm above the former buddings in
what is known as double budding in August, 1988. In order to make controls, some of
the buds of inoculum sources and indicators were left with single budding and some of
the rootstocks were not budded.

The buds of inoculum were dulled in March, 1989 and all the test plants pruned
to induce early fruiting in the following years. The test plants were grown in usual
ways and inspected for any virus and virus- like disease symptoms during each growing
season. By 1990, some of the test plants were bearing several fruits and in 1991 and in
1992 mean fruit size (MFS: width (diameter) measured from the equatorial region/
height measured from sepal end to pedicel end) was measured by compass for at least 25
fruits per tree. MFS of the trees used as inoculum sources (Normal sized fruit producing
tree (NSFPT) and small sized fruit producing tree (SSFPT) was also calculated for 25
fruits of the each three tree. Knives and other tools used for budding, pruning etc. were
disinfected with 10% hypochloride solution just before use.

Leaf samples taken from NSFPT and SSFPT were cut into small pieces (1-2
mm long), and put in plastic tubes containing 4% glutaraldehyde solution and sent Prof,
G.P. Martelli (Bari Univ., Italy) to examine by ultra thin sectioning and electron micro-

scope.
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RESULTS

Visual observations made at least twice a year showed that virus and virus-like
disease symptoms did not occur in any part of the trees (twigs, branches, leaves, fruit).
Combinations done with seadlings, GD, St and indicators' buds grew well but 10 seed-
lings (left as controls) and 26 budded seedlings did not produce fruit by 23 Sept., 1992.

Although several nursery plants of GD and St beared some fruits in 1990, it was
disregarded because of less amount of fruit. The number of the nursery plants (trees),
amount and kind of fruits and mean fruit sizes in 1991 and 1992 were given in Table 1
and classification of the trees in Table 2. The number of trees beared fruits of St, GD,
LL, VC and Spy were 10; 10; 6; 4 and 1, respectively. The lowest and the highest
MFSs (mm) were St: 54/52 and 75/67, GD: 60/55 and 70/63, LL: 56/54 and 77/63,
VC: 36/30 and 43/33, Spy: 24/22 and 24/22 (Table 2).

MFSs of NSFPT and SSPFPT were 68/62 and 35/29 mm, respectively.

Ultra thin sectioning and electron microscope examining of the leaf samples tak-
en from NSFPT and SSFPT were reported as free of virus and virus- like agents (myco-
plasma) by Prof. G.P. Martelli (Bari Uniyv. Italy).

Figures 1, 2, 3, 4, 5, and 6 show the SSFPT and the fruits of the budding com-
binations of S, /NSF, LL, VC, Spy, S, /LL+SSF, Ss/VC, S, /Spy+SSF, respectively.

DISCUSSION

Apple fruit smalling in Isparta region was first observed by the farmers, and ex-
perts in Plant Protection Department of Isparta surveyed the apple orchards and found
that 7- 66% of the Starkrimson, Starking, but not Golden Delicious trees, produced
small sized fruits in 1984. In order to, objectively, compare the sizes of the fruits
whether small or normal, width and height of the fruits were measured instead of weigh-
ing, while Posnette and Cropley (1965) and Cropley and Posnette (1968) have prefered
weighing.

The MFSs of St fruit producing nursery plants (Table 2) did not show any sig-
nificant differences between the combinations made with the NSFPT (the smallest MFS
59/53 mm for St; /NSF and the highest MFS 67/58 mm for St, /NSF) and SSFPT (the
smallest MFS 64/59 mm for St; / SSF and St, /SSF, and the highest MFS 69/58 mm
for St, /SSF) while the MFS of NSFPT and SSFPT were 68/62 mm and 35/29 mm.
This situation indicates that the possible causing agent was not transmitted to St nur-
sery plants or did not cause to make small fruits since the fruits beared in St/SSF and
SUNSF were nearly twice bigger than the fruits beared in SSFPTs. On the other hand,
MEFS of fruits belonging to S; / Spy+NSF, S, / NSF, S, / LL+ SSF, S; / SSF+NSF,
GD, /SSF and GD, / NSF changed from 54/52 to 75/67 mm which became in normal
sizes comparing to MFSs of SSFPTs (35/29 mm).
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GD is a cultured apple variety and is known as a good indicator for apple green
crinkle and proliferation diseases (Mc Grum et al., 1960; Anonymous, 1983 and Nem-
eth, 1986). The combinations made with GD did not show any symptoms of bushy
shoots, stimulation of axillary buds and leaf abnormalities which indicates that the two
inoculum sources were free of the above mentioned diseases. MFSs of GD fruits in dif-
ferent combinations changed from 60/65 mm and 70/63 mm showed that any smalling
did not occur in GD, /NSF, GD, /NSF, GD, /SSF, GD, /SSF, GD, /LL, GD, /GD,
GD, /Spy, S4 / GD+NSF and S,/ GD+SSF (Table 2) and comfirmed the absence of the
above diseases.

Chat fruit, literally, means dwarf and small sized fruits and symptom expression
is manifest in the production of small, dwarfed fruit (Mc Grum et al., 1960). Chat fruit
disease has been detected by using Lord Lambourne in some rootstock clones (Posnette
and Cropley, 1965) and the mean weight of fruit was reduced 23% in Tydeman's Early
Worcester apple trees (Cropley and Posnette, 1968). As mentioned before, the level of
the fruit size can easily and directly be experessed by length and height of the fruit in-
stead of weight. Owing to this, MFS was taken into consideration to determine the fruit
size. There was not big difference between MESs of S, /LL and GD, / LL. On the other
hand, Chat fruit causes dark green mottles (about 5 mm radius) on the small sized fruits
(Nemeth, 1986) that was not observed in related combinations of this study. Conse-
quently, It was concluded that SSFPT was not infected with Chat fruit disease.

Another virus disease of apple, Stem pitting, is affecting the developing wood
and bark tissues to make grooves in wood, yellow- red colour of leaves and small sized
fruits in some cases (Baumann and Lemmich, 1965; Anonymous, 1983; Nemeth,
1986). The indicators of stem pitting used in this study, VC and Spy produced normal
sized fruits that the MFSs changed from 36/30 mm to 40/34 for the combinations of Ss
/ VC+NSF, S5/ VC + SSF, S5/ VC, and 43/33 mm for GD1/ VC (Table 2). It is very
clear that the similar MFSs were taken for S5 / VC+NSF (36/30 mm) and for Ss/
VC+SSF (37/31 mm) in 1992. If there was stem pitting in SSFPT;, there would be
symtoms in foliage and in fruit sizes in combination made with VC and Spy buddings.
This indicates that the SSFPTs were free of stem pitting disease and the symptomless
combination of S; / Spy+SSF also produced normal sized fruits (24/22 mm) comfirmed
the absence of stem pitting.

As a result, six years of field indexing, and ultrathin sectioning and electron mic-
roscope examining of leaf samples showed that viruses and mycoplasmas do not cause
small sized apple frnit and SSFPTs are free of any bud (graft) transmissible patogen as
discussed above.

In replying the question to "What can be the reason of the trouble in SSFPTs

94



S. CALL

other than virus and mycoplasmas in Isparta apple orchards ?", some collegues and I
suggest that the problem be investigated in terms of physiological, ecological factors.

OZET

Isparta ili elma afaglarinda meyvelerin kii¢iik kalma nedenlerinin viriis (green
crinkle, Stem pitting) ve mikoplazma (Chat fruit, proliferation) yoniinden aragtirildigi
bu c¢aligmada: Lord Lambourne, Golden Delicious, Virginia Crab ve Spy 227 elma
cesitleri indikator olarak kullanilmuig, "tek goz", "¢ift goz" asilamalar ile ¢esitli kombi-
nasyonlar arazide indeksleme caligmalar1 yapilmistir. Yaklagik alti y1l siiren gozlemler
ve son iki yilda hasat edilen meyvelerin sayum, Ol¢iimlerine ait degerlendirmeler ve yap-
rak Orneklerinin ince kesit (ultra thin sectioning), elektron mikroskop incelemeleri ne-
ticesinde meyvelerin kii¢iik kalmasina ag1 ile taginan viriis ve mikoplazma ile diger et-
menlerin neden olmadig: ve konunun bitki fizyolojisi, ekoloji vb yonlerden kapsaml
olarak incelenmesinin gerekli oldugu kanisina varilmgtir.
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Figure 1. Small sized fruits
Starkrimson apple

Figure 2. Normal sized
Starking fruit
in the combination
of S, / NSF
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L

Figure 3. Normal sized apple fruits beared
in some combinations of LL, VC
and Spy indicators (from left to right).

Figure 4. Normal sized
LL fruits of combination of
S; / LL+SSF.
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Figure 5. Normal sized VC
fruits of
Combination of
Ss /VC.

Figure 6. Normal sized Spy
fruits of
Combination of
S1 /7 Spy + SSF.
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ABSTRACT
It was found that Macrophomina phaseolina, Plasmopara helianthi
and Sclerotinia sclerotiorum were potential pathogens on sunflower during the
surveys in Aegean Region in 1991.
Alternaria sp., Puccinia helianthi, Verticillium dahliae, Rhizopus
sp. and Botrytis cinerea were determined to be less important on sunflower.

INTRODUCTION

Sunflower (Helianthus annuus L.) is one of the main crops for oil seeds in
Tiirkiye. It is responsible for 45, 6% of the total oil seed production. According to the
data of 1988, total sunflower cultivation area was 750.000 ha., totol sunflower yield
was 1.150.000 tons and average yield was 153,3 kg/da (Anon., 1990).

Vniimk- 1646 and Vniimk- 8931 cultivars of sunflower have been grown for
long in Tiirkiye; however, hybride cultivars with high oil have been grown in order to
meet vegetable oil shortage since 1984. The rate of them in total sunflower cultivation
was 3%, 14% and 48% in 1984, 1985 and 1986 respectively (Akar, 1986). Recently
they have been dominant gradually in sunflower production. On the other hand, it is
known that new diseases which are not problem previously appear when hybride culti-
vars are grown in the countries growing sunflower. For example, two of these diseases
are Phomopsis helianthi and Phoma macdonaldi (Iliescu et al., 1982; Voros
et al., 1983; Cobia and Zimmer, 1985; Projetti et al., 1988). These examples may be
increased.

In 1970s, sunflower diseases were determined as Plasmopara helianthi,
Puccinia helianthi, Sclerotinia sclerotiorum, Botrytis cinerea, Alter-
naria sp., Helminthosporium sp., Rhizopus sp., and Septoria sp. in Thrace
Region while Vniimk cultivar was growing (Yiicer and Karaca, 1978). Nevertheless, it
is not known sunflower diseases in Aegean Region. As mentioned above, it is of im-
portance to determine the fungal diseases of sunflower in order that hybride cultivars
have been grown recently. Therefore, surveys were done to determine the fungal patho-
gens which can be problem, disease incidence of sunflowers and prevalence of the fungal
diseases in Aegean Region during 1991.
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MATERIALS and METHODS

Surveys covered Balikesir and Canakkale provinces. Observations were done in
these provinces and 9 districts. Fields which were observed were 100 (Table 1).

Table 1. Sunflower cultivation areas and the observed fields
during surveys in 1991.

The observed places Cultivation Number of
Area the Observed
Provinces Districts (ha) Fields
Balikesir  Central 6.197 7
Bandirma 17.213 21
Gonen 13.081 16
Manyas 11.016 13
Susurluk 9.250 11
Total 56.757 68
Canakkale Central 3.239
Biga 13.494 16
Eceabat 1.079
Ezine 2.159
Gelibolu 6.777
Total 26.748 32
General total 83.505 100

Surveys were carried out at the flowering stage in order to determine the patho-
gens found on the above ground- parts of sunflower.

At each sample unit, 100 plants from 10 ha of fields, 150 plants from 11-100 ha
of fields, 225 plants from above 100 ha of fields were observed. For this, 20 plants
from 5 different places, 15 plants from 10 different places and 15 plants from 15 differ-
ent places were sampled randomly from center and margins of each unit. They were
counted as healthy or diseased plants.

Rough identifications of the diseases were made macroscopically from the symp-
toms on the plants. Definite identifications were made microscopically after isolation
and pure culture prepations of the pathogens. For this, the diseased plant parts, except
Plasmopara and Puccinia, were placed in petri dishes containing 20 ml 2% PDA
after they were surface- sterilized, and they were incubated for 14 days in 20 C°.
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Disease incidence of sunflowers in each field and disease prevalence in the region
were determined.

RESULTS and DISCUSSION
During the surveys in Aegean Region, 8 fungal pathogen were found. The dis-
ease incidence of sunflowers and the prevalence of the diseases are given in Table 2 and
3 respectively.

Table 2. The fungi found in the surveyed area and disease incidence of
sunflowers in each sample center (%)

Fungi *
Sampling centers P1 Ma Sc Al Pu Ve Rh Bo
Balikesir Central 0 0 1,8 0 0 0 0 0
Bandirma 0 8,3 2,0 0,7 0 0 0 0
Gonen 6,7 1,7 71 0 0 0 0 0,2
Manyas 59 1;5 0,1 1,3 0 0 0,9 0
Susurluk 3,0 0,7 0,4 1,1 3,5 0 0 0
Canakkale Central 0,1 0 0,3 0 0 0 0 0
Biga 0,1 0 0,1 0 2.2 0,1 0 0
Ezine 0,1 0 0,1 0 0 1,7 0 0
Gelibolu 0 0,5 1,3 3,3 0 0 0 0

XPl: Plasmopara helianthi, Ma: Macrophomina phaseolina, Sc:
Sclerotinia sclerotiorum, Al: Alternaria sp., Pu: Puccinia helianthi, Ve:
Verticillium dahliae, Rh: Rhizopus sp., Bo: Botrytis cinerea

When considering the prevalence of the fungal pathogens, it is seen that M.
phaseolina is the first important pathogen (Table 3). It causes charcoal rot on sun-
flower. The pathogen was found on sunflowers in the USSR in the 1930s but was first
recognized in Yugoslavia after 1960 and in various Mediterranean countries after 1970
(Sackston, 1981). M. phaseolina grows best and attacks at temperatures near or
above 30 C°. Although seedlings can be killed rapidly under suitable experimental con-
ditions and in the field, the pathogen's effects are not usually evident until plants are be-
ginning to mature (Sackston, 1981; Zazzerini et al., 1985; El-din et al., 1986; Sacda-
shivaiah et al., 1986). If moisture supplies are adequate, sunflowers may not show
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symptoms of charcoal rot even if the pathogen is on and in the roots. Plants that suffer
drought stress and high temperatures may ripen prematurely, with small heads, poorly
filled seed, and much reduced yields (Sackston, 1981; Cobia and Zimmer, 1985). Except
Balikesir Central, Canakkale Central, Biga and Ezine, it was found that the pathogen
was present in the sampling centers.

Table 3. Prevalence of the fungal pathogens in the surveyed area (%)

Fungi X

Sampling centers Ma Sc Pl Al Pu Ve Rh Bo
Balikesir Central 0 14,2 0 0 0 0 0 0
Bandirma 61,9 23,8 0 955 0 0 0 0
Génen 43,7 . . 25,0 43,7 0 0 0 0 6,2
Manyas 53,8 15,3 23,0 15,3 0 0 7,6 0
Susurluk 72:7 45,4 63,6. 27,2 18,1 0 0 0
Canakkale Central 0 100 25,0 0 0 0 0 0
Biga 0 12,5 6,2 0 6,2 6,2 0 0
Ezine 0 33,3 333 0 0 33,3 0 0
Gelibolu 22,2 44,4 0 11,1 0 0 0 0

Surveyed area 37 28 20 8 3 2 1 1

X Ma: Macrophomina phaseolina, Pl: Plasmopara helianthi, Sc: Scleroti-
nia sclerotiorum, Al; Alternaria $p., Pu: Puccinia helianthi, Ve: Verticil-
lium dahliae, Rh: Rhizopus sp., Bo: Botrytis cinerea

Management measures include crop rotation and burial of crop debris. There is no
effective chemical to pathogen, so it is likely to problem for the region in the future,

M. phaseolina is followed by S. sclerotiorum. It causes root and basal
stem rot and wilt of sunflowers and head rot. This pothogen was determined in all sur-
veyed area. It was generally more severily on heavy soils. The wide host range and lack
of specialization of the pathogen make it difficult to control by crop rotation. The prob-
ability of selecting resistant strains within a host species is also reduced. Differences in
susceptibility among breeding lines have been demonstrated in France and Yugoslavia,
however, and are being exploited in breeding programs (Ljubick et al., 1983; Fomina,
1987). The possibility of biological control using hyperparasitic fungi is being investi-
gated (Zazzerini and Tosi, 1985; Zazzerini et al., 1987).
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Plasmopara helianthi was the third common and effective fungus in the
surveyed area. It causes downy mildew on sunflowers. It was described in Tiirkiye in
1958 (Karel, 1958). Its potential for destructiveness when moisture is adequate after
sowing has made downy mildew one of the major diseases of sunflowers. The pathogen
has been found in most areas where sunflowers are widely grown (Leppik, 1962). It is
seedborne, but most infection arises from soilborne inoculum (Delanoe, 1972). The fact
that the disease incidence was low in the surveyed area could be due to seed treatment.
However, its prevalence shows that the pathogen can not be neglected, so seed treatment
must be done agaist this disease.

Alternaria sp. was isolated from leaf lesions in the surveyed area. Leaf spots
were generally located on the lower leaves. Later leaf lesions may coalesce and cause
leaves to wither. Heavy leaf infection can result in defoliation (Carson, 1985). Leaf
spots of sunflower can be controlled by spraying with appropriate fungicides. The use of
this control measure will be determined more by economic consideretions than by its ef-
fectiveness. It came to a conclusion that the fungus was not any problem in the surv-
eyed area.

Puccinia helianthi Schw. (Rust) caused little injury. Fungicide control of
rust is possible but usually not economical. The only practical way to control sunflow-
er rust can be with resistant varieties. It was seen that the pathogen was not in economi-
cal level in the region.

V. dahliea Kleb. (Verticillium wilt) was determined at two districts. It is
known to be present in most major sunflower- producing areas of the world (Iliescu and
Csep, 1982; Lamarque, 1983; Bruniard et al., 1984). Growing sunflowers repeatedly or
in short rotations may increase inoculum levels markedly and may result in severe out-
breaks of Verticillium wilt, but longer rotations do not guarantee freedom from the dis-
ease (Sackston, 1981; Cobia and Zimmer, 1985). The pathogen was seen not to be in
economical level in the region.

B. cinerea and Rhizopus sp. were found only on head rots of sunflowers.
The fact that both pathogens were local might be due to climatic conditions of the re-
gion.

Consequently, it is difficult to answer whether these diseases wil become limit-
ing factors in sunflower production on a wide scale in the region. However, some im-
portant considerations are obvious. If sunflower is treated as a speculative crop, to be
grown year after year on the same fields while cash returns are good, the results almost
certainly will be disastrous. If long rotations and other sound cultural practices are fol-
lowed, the long- term prospects for the crop may be good.

105



FUNGAL DISEASES OF SUNFLOWER IN AEGEAN REGION OF TURKIYE

OZET
EGE BOLGESI AYCICEGI URETIM ALANLARINDA GORULEN
FUNGAL HASTALIKLAR

Ege Bolgesinde 1991 yilinda yapilan surveyler sirasinda, Macrophomina

phoseolina, Plasmopara helianthi ve Sclerotinia sclerotiorum'un aycicegi
icin potansiyel patojenler oldugu belirlenmistir.

Alternaria sp., Puccinia helianthi, Verticillium dahliae, Rhizopus

sp. ve Botrytis cinerea funguslarinin aycicegi iiretiminde verim kaybina neden ola-
cak diizeyde ve etkide olmadiklan goriilmiistiir.
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