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Recovering of Virus Free Grapeftuits by Shoot-Tip Grafting and
Thermotherapy at Two Temperature Regimes

Elen DEMiRER Ahmet QINAR Savaq KORKMAZ
Subtropical Fruits Research and Experimental Centre

Qukurova University, 01 330, AdanaIIURKiyE

ABSTRACT
Seven grapefruit varietes found to be infected with stubborn, exocortis, psorosis

and cachexia as determined by biological indexing andlor Elisa were teated by two dif-
ferent techniques to eliminate virus and virus-like diseases. One group was handled
with thermotherapy at 40"c and shoot-Tip Grafting (srG) and. the second group with
thermatherapy set at 25-35oC plus STG.

stubborn and exocortis were eliminated by thermotherapy at 40"c plus srG by
100Vo, but the psorosis group was eliminated by only 62Vo. Lower temperature during
thermotherapy had no influence on the elimination of stubborn and exocortis but delimi-
nation rate of psorosis decrased to only 48Vo.

INTRODUCTION
Citrus virus and virus-like diseases cause very important production losses in all

Turkish citrus growing areas (Qnu et at., 1993). They cause decline loss of vigour, low
yield and quality as well as a short commercial life of trees. In Tiakiye, they are the
main limitations for the development of ttre citrus industry.

To improve productivity and to control diseases it is necessary to provide and to
use healthy and high quality trees in new plantations. The production of such trees re-
quires at least a sanitation prognm but works only properly ifalso a quarantine and cer-
tification program is included.

Objective of a sanitation program is to recover healthy plants from selected local
or imported cultivars. Pathogen free tested plants can be obained by STG in vitro with
or without thermottrerapy. STG is effective for elimination of all virus and virus-like pa-
fhogens and produce true type plants without juvenile characters (Navarro et al., 1975,
Navarro, 1988). There are many factors that influence the recovery of healthy plants by
STG, especially shoot tip size and temperature (Navarro et at.,1976:Navarro, 19gl).

In this paper we present the recovery of healthy grapefruit cultivars by STG and
different temperature regimes during thermotherapy.
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MATERIALS AND METHODS
In this study seven different grapefruit cultivars were used: Budwood of Duncan,

Marsh Seedless, Star Ruby, Ruby Red and Henderson were collccted from the citrus

germplasm collection at the Qukurova University, and Rio Red and Rey Ruby from

commercial orchards in Abdioflu near Adana.

Collected budwood were propagated on ten, one year old sour orange seedlings

for each variety. Each sour orange was planted in a three liter container filled with a
mixture of sand, peat and pumice (1: 1: 1:). Propagations were kept in a partly shaded

greenhouse cooled by evaporation coolers at25-28"C temperature.

Virus and virus-like diseases in the source plant were diagnosed by biological in-

dexing according to Roistacher (1991) and Elisa for Stubborn disease following the

protocol of Saillard and Bove (1983). Antisera for the detection of Spiroplasma citri
was prepared and provided by Dr. J.M. Bove, INRA BORDEAUX. At least four indica-

tor plants were inoculated for each disease and source tree and one healthy control and

one positive control, if available, were added. Test trees were indexed for citrus tristeza

virus (CTV) on Mexican lime. To detect and identify psorosis groupe, Madame Vinous

indicator plants were used. After inoculation all indicator plants were grown under cool

temperature (25oC maximum day and 20"C minimum night). The ciuus exocortis viroid
(CEVd) was identified on EEog ciron (Arizona 861 S-1) and citrus cachexia viroid
(Ca) on Parson's Special mandarin kept under warm conditions (35oC day and27"C

night).
The success of two temperatues regimes in combination with STG was tested on

all varieties. For this puqpose, each of ten propagated plants were divided into two
goups. One group was pre-featedat25-35"C,60Vo relatwe humidity and 16 hours arti-
ficial light (10.000 Lux) in climatic chamber for 8 weels. After this period, thermother-

apy was at 40oC at a day time (16 hours) and 30'C during night time for another 8

weeks in the same climatic chamber (CALAVAN et. a1.,1972). The second grcup were

placed in greenhouse, adjusted lo 25-35"C, 60Vo relattve humidity for 16 weeks.

Following these thermotherapy treatments all plants were defoliated to force

growth of new shoots. New shoots were used in viro STG following the method of Mu-
rashige et al. (1972), and Navarro et aI. (1975).3-6 weeks after STG the young shoots

were directly grafted onto well established rough lemon seedlings according to De

Lange (1978) and kept at 25-22"C (d/n) temperature in a greenhouse for 3-4 months.

Three plants from each variety were selected and reindexed as describe above.
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RESULTS AND DISCUSSION
No field s)rmptoms attributable to virus and viruslike diseases were observed on

ttre 7 selected grapefruit varieties. However, according to biological indexing and Elisa

the trees were infected with several diseases Clable 1).

Table 1. The presence of virus and viruslike diseases in seven selected grapefruit

varieties as diagnosed by biological indexing and Elisa.

According to the reindexing results, there was no effect of different temperature

regimes during thermotherapy on recovery of stubborn and exocortis free plants. All
plants on which thermotherapy and STG were applied, were found free exocortis and

stubborn. In opposite, different rates of elimination of the psorosis group were obtained
using two different temperatures regimes.

Psorosis was eliminated in l3l2l plants (62Vo) if warmer temperature was ap-
plied during thermotherapy and in 10/21 plants (48Eo) if kept at cooler temperature
(Table 2). No cachexia symptom was observed on Parson's Special in reindexing after
eight months. To detect mild cachexia symptom, the plans will be diagnosed again af-
t€r 18 moths. The results of this indexing are forthcoming.

Table 2. Eliminating rates of plants from virus and virus-like diseases

by two temperature regimes and STG.

Rates of Eliminatinq (%)

Cooler temp. + STG Warmertemo. + STG

Psorosis

Exocortis

Stubborn

47.61

100

100

61.90

100

100

Psorosis Exocortis

+

Cachexia

+

+

Tristeza Stubborn

Duncan

Marsh Seedless

Star Ruby

Ruby Red

Rio Red

Henderson

Rey Ruby

+

+

+

+
+

+

+

+

+

+

t) healthy, (+) infected
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Already Navarro et al. (1980) studied the influence of temperature on elimination
of Psorosis-like pathogens (PLP). They obtained only 7-l0vo PLP free planrs if the
source plants for STG were kept at 18-25'C. However, this percentage increased up to
697a when source plants were held at 27-32"C. The elimination of exocortis xyloporo-
sis-cachexia, tristeza were not affected by this temperature. Using the routine procedure
of the Citrus variety improvemelt Program in Spain Q.{avarro, 1993) more thang}vo of
plants recovered by STG were free of virus and virus-like pathogens including those
tlrat are difficult to eliminate Q.{avarro et al,1988).

Navarro et al. (1976) proved fhat increasing shoot tip size resulted in high inci-
dence of succesful grafts but also lower number of healthy plants recovered. The rela-
tively low number of virus free plants obtained from thermotherapy at wilm tempera-
ture and srG in our experiments may be due to the use of too large shoot tips.
However, if source plants of shoot tip grafting were defoliated and kept at warm tem-
perature, the number of recovery of healthy plants would be considerably higher com-
pared to those plants held at relatively cool lemperature.

6znr
SURGUN ucu agrLAMA vE ixl nanrlr TERMOTERAPI rsr

UYGULAMASI ILE VIRUSTEN ARI GREYFURT ELDE EDILMESI
Bu gahgmada farkh yedi altrntop gegidinde (Marsh seedless, Duncan, siar Ruby,

Ruby Red, Rio Red, Rey Ruby ve Henderson) bulunan viriis ve virtis benzeri hastahk
etmenlerinin, termoterapi ve in vitro Siirgiin Ucu A,grlama (SUA) ydntemlerinin kom-
bine edilerek uygulanmast ile anndrrma oranlanmn saptanmasr amaglanmrgtr. Aylca
termoterapi olarak adlandnlan stcakLk uygulamasrnda bitkiler SUA'ya ahnmadan 6nce,
iki farkh srcakhk uygulanmrg ve bu srcakhklann anndrrmaya olan etkisi de
kargrlagturlmrgtlr.

Qahgmamn ana kayna$rm olu$turan materyallere, uyguranan biyolojik indeks-
leme ve seroldik tanr metodu (Elisa) ile stubborn, psorosis, exocortis ve cachexia et-
menleri tesbit edilmiqtir. Bu patojenlerin anndrnlmasrna yonelik olarak yaprlan
qal$mada termoterapi ve srcak kabin + in vitro suA y6ntemleri uygulanmr$tu. Elde
edilen bitkilerde anndrma oranlannr saptamak amacryla, tekrar biyolojik indeksleme ve
Elisa yaprlm4tr. Exocortis ve stubborn, termoterapi veya32"C srcakltk uygulamasr ile
in vitro SUA'run kombine edilmesi sonucu 7o100 oranrnda anndrnluken psorosis ter-
moterapi + in vitro suA ile vo62 orannda,32 oc'lik srcaklk uygulamasr + in vitro
SUA ile Vo48 orannda anndurlmrgtr.
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Virus Diseases of Vegetables in Greenhouses in
izmir and Mugla

Uni riolN
Plant Protection Research Institute Bomova, Izmir-Tilrkiye

ABSTRACT
According to the survey results, it was found that the rate of existence of rnosaic

virus was 7.3 % on tomato,2.4 % on pepper, 3,6 7o on cucufttber qnd 03 Eo on eggplant
and their widespread area was 30.7-100 Vo,70.5 - 100Vo, 37,7-50Vo and l0a7o respec-

tively in greenhouses in Izmir and Mu[la.
During the surveys in lzmir in 1992, in Mugla in 193 and 194, the leaf samples

were collectedfromvegetables showing virusJike sryptoms in the period of flowering
andfruiting. The leaf samples were investigated by elisa test, the samples giving posi-
tive results by elisa test then were subjected to mechanical irnculation.

As a result of mechanical inoculation tests, tobacco tnosaic virus, tomato mosaic
virus + potato x virus on tomatoes; tobacco mosaic virus on pepper and cucumber
mosaic virus on cucumbers have beenfound in lzmir.

As a result of Elisa test, tomato spotted wilt virus, tontoto ring spot virus and
tomnto black ring virus on tomatoes; tomato ring spot virus on peppers; tom.ato ring spot

virus and tontato black ring virus on cucumbers and tomdto black ring virus on egg-
plants have beenfound in Mu{la. Tomato ring spot virus and tomato black ring virus
are new records for Tiirkiye.

INTRODUCTION
The Marmara, Aegean with Meditenanean coats are the most important green-

house areas of Ttirkiye and there is about 85.331 da of the greenhouse area in these
regions and the production of ttrese regions reached about 750 tons in 1990. Production
of vegetables in the greenhouses is about tomato 85 7o, cucumber 27 Vo, pepper 80 Vo

and eggplant 5 Vo (Ytice 1990).

The greenhouses have mainly been established in lzmir and Mu$a provinces of
Aegean Region. Vegetables in the greenhouses are infected with the most virus dise-
ases. Tomato greenhouses have been infected with TMV in Antalya (Demir and Erdiller
1980). Tekinel et al (1969) have been found tomato mosaic virus and cucumber
mosaig virus on tomdtoes and potato x virus on pepper in lgel. As a result of study done

by GUllUr and Qah (1991), bbacco mosaic virus and cucumber mosaic virus on toma-
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toes, peppers and cucumbers, tomato mosaic virus + potato x virus on tomatoes; egg-
plant mosaic virus on eggplant were found in ttre greenhouses of Adana.

The present study has been carried out in order to find out the virus diseases
affecting tomato, pepper, cucumbcr and eggplant in the grcenhouses in Izmh (1992) and.

Mu$la (1993-1994).

MATERIALS and METHODS

. Leaves of tomato, pepper, cucumber and eggplant showing virus like symptoms
were collected from greenhouses in lzmir and Mu$la (Table 1). In February and May
at least 169 samples were collected in 1992,1993 and 1994. The total samples included
136 from tomato, 15 from pepper, 10 from cucumber,8 from eggplant diseased leaves
were homogenized in a mortar with addirion of a little (Vv:1/10) 0,01 M phosphate

buffer (pH. 7.0) than small amount of 500 mesh carborandum powder was added to the
inocula as an abrasive before inoculation of test plants (Chenopodium amaranticol-
or, C. quinoa, Nicotiana glutinosa, N. clevelandii, N. tabacum "White Burley"
Datura stramonium, Gomphrena globosa). The test plants were observed after in-
oculation for symptom development. Methods of surveys and determination of disease
ratio were carried out according to Bora and Karaca (1970).

All plants were tested serologically for the presence of tomato mosaic virus,
tomato black ring virus, tomato ring spot virus and tomato spotted wilt virus by Elisa,
using a polyclonal antibody with detection kits of Loewe firm. The results were evalu-
ated' at 405 nm, absorbance values over 0.10 were considered positive (clark 198 l).

Reagents
Coating reagent: Dilution of the anti, TBRV, TRSV and ToMV-IgG with

coating buffer 1/200 and TSWV 1/500 (v/v).
Antibody-AP. Conjugate reagent: Dilution of the antibody-Ap-conjugate

with sample buffer TSWV 1/500 ottrers 11200 (v/v).
substrate reagent: Dilution of 4-nitrophenylphosphate with sample buffer

1/1000 (Vv).

RESULTS and DISCUSSION
According to the survey results, it was found that the rate of existence of mosaic

virus was 7.3vo on tomato, 2,4vo on pepper, 3.6vo on cucumber ando.3vo on eggplant
and their widespread area was 30.7-100vo,70.5-1Wvo,37.7 -50vo and l00vo respective-
ly in greenhouses in lzmir and Mufla (Table l).
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Mechanical inoculations were applied to the test plants and 24 virus isolates were
identified from 34 samples (tomato, pepper and cucumber) in lzmir (Table 2). l1 tobac-
co mosaic virus and 3 tomato mosaic virus + potato x virus were found from 19 tomato
samples. According to the survey results, one of the most important virus diseases is
tomato mosaic virus + Potato x virus on tomato for greenhouses in lzmir. Same virus
disease was identified on tomatoes, peppers and cucumbers in Ttirkiye by Heper, (1970;
Yorgancr (1975), Erkan and Yorgancr (1983),Gtillii and Qah, (1991), Nogay and yor-
gancr (1984), Tekinel et al, (1969), Yrlmaz and Davis, (1985).

117 tomato, 7 pepper, 3 cucumber and 8 eggplant. samples collected from green-
houses in Mu$la were made by Elisa tests; Tomato mosaic virus; tomato black ring vi-
rus and tomato ring spot virus antisera were used Clable 3).

Tomato mosaic virus were obtained from 16 tomato and 2 pepper samples on
Elisa test. Same samples have been made mechanical inoculation tests. Tomato mosaic
virus produced necrotic local lesions on C. amaranticolor and systemic mosaic
on c. quinoa, N. glutinosa and N. tabacum u'!vBu. These results have also been
corfirmed by literature (Hollings and Hutringa,1976).

Tomato black ring virus were obtained from 40 tomato, 1 pepper and 1 cucumber
samples by Elisa test, mechanical inoculation tests have been applied to s:rme samples.
Tomato black ring virus produced chlorotic local lesion on C. quinoa and necrotic lo-
cal lesion and systemic mosaic on N. clevelandii and N. tabacum "wB". These
symptoms were similar to that of previous report (Muant,1970).

Tomato ring spot virus were found from 28 lomato, 2 pepper,l cucumber and I
egglant samples by Elisa test. The results of the mechanical inoculation tests, tomato
ring spot virus produced cholorotic local lesion on c. amaranticolor and c. quinoa,
systemic mosaic on N. tabacum "'wB". These results were agreement with those in
literature (Stace-Smith, I97 0).

Elisa tests were made on 28 tomato samples collected daily from Fethiye by
using antiserum of tomato spotted wilt virus. Tomato spotted wilt virus was obtained
from 2I tomato samples.

By this study it has ben determined that tomato ring spot virus and tomato black
ring virus on tomatoes, tomato ring spot virus on peppers, tomato ring spot virus and
tomato black ring virus on cucumbers and tomato black ring virus on eggplants have
been present. These diseases are new records for Tiirkiye.
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OZE^T

Izuln vp vruGu. It lEnlNnBrl snnnuRDA YETI$TIRILEN
SEBZELERDE SAPTANI.N VINUS HASTALIKLARI

Izmir ve Mu$a ilinde; domates, biber, hryar ve pathcan seralannda survey

gahgmalan yaprlmrEtrr. Mozayrk belirtisi gdsteren virus hastalftlannln, hastahk oranlart

domate slerde Vo7 .3, blber de Vo2.4, hryarda Vo3 .6 v e pathc anda 7o0.3, y ay gnlk oranlan

ise; domateste Vo30.7-100 arasrnda, biberde Vo70.5'l00,hryarda Vo37.7-50 ve pathcanda

7o100 olarak belirlenmiqtir. Izmir ilinde toplanan drneklerde yaprlan mekanik inokulas-

yonlar sonucunda; domateslerde tiittin mozayrk virusu (tobacco mosaic virus), gift vi-
ruslu gizgi hastaftgr (tomato mosaic virus + potato x virus), biberlerde tiitiin mozayft vi-
rusu, hryarlarda hryar mozayrk virusu (cucumber mosaic virus) saptanmrqtri. Mu$a
ilinde yaprlan surveylerden ahnan Omeklere yaprlan Elisa testi sonucunda; domateslerde

domates lekeli solgunluk virusu (tomato spotted wilt virus), domates mozayrk virusu
(tomato mosaic virus), domates siyah halka virusu (tomato black ring virus) ve domates

halka leke virusu (tomato ring spot virus) saptanml$rtr. Biber ve htyar 0rneklerinde

domates halka leke virusu ve domates siyah halka virusu, pathcanda ise domates siyah

halka virusu tesbit edilmigtir. Domates halka leke virusu ve domates siyah halka virusu
Tiirkiye igin ilk kayrttrr
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ABSTRACT
Reactions of six chickpea cultivars against three races (race 1,4 and 6) ofAsco-

chyta rabiei (Puss.) Labr. and nvo Fusarium species (Fusarium oxysporurn and
Fusarium solani) were determined. The cultivar ILC 195 and ILC 482 were found re-
sistant to race I and 4 of A. rabiei but tolerant to race 6. The cultivar Can$ez 87 and
one local cultivar, named Spanish were susceptible to all three races of A. rabiei. The
hybrid cultivar 65CB30uICP 114 was resistant to race I and susceptible to the other two
races. Eser 87 was revealed cs resistant to race I and 4 but susceptible to race 6. Att of
the six chickpea cultivars were found highly susceptibte to F. solani and F. oxyspor-
um. But plant mortality in the cultivar ILC 482 inoculated with F. oxysporum com-
pared with other f;.ve chickpea cultivars was lower (607o).

INTRODUCTION
chickpea (cicer arietinum L.) is the second most important pulse crop of rur-

key after lentil. In 1989, it was sown in 818.000 ha and 796.000 tons were harvested.
Despite the importance of chickpea, however, the national average is only g5g kg/ha
(Anonymous,1992). chickpea is attacked by several serious pathogens. Among these,
blight caused by Ascochyta rabiei (Pass.) Labr. is the most important in Turkey. Be-
sides this, wilt and black root rot caused by Fusarium oxysporum and Fusarium
solani are very serious diseases. soran (1975) found out that Fusarium acumina-
tum Ell. and Fusarium oxysporum were the most important root rot agents under
field conditions. Maden (1987) derermined that A. rabiei (56.42vo), F. oxysporum
(50vo) and F. solani (r4.2s;qd were present on the chickpea seed samples brought
from the important chickpea producing area of Turkey. Fusarium wilt caused by
F. oxysporum schlechtend.: Fr. f. sp. ciceris @adwick) Matuo & K. sato and Asco-
chyta blight are major constraints to chickpea production in the Mediterranean region
and Indian s ubconrinent (Jim6nez - Diaz et al., 1991). Ascochyta blight is a factor
limiting chickpea production in Turkey. However, precise information on yield losses
and varietial resistance to these pathogens are lacking.
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EVALUATION OF SOME CHICKPEA CULTIVARS FOR RESISTANCE TO ASCOCHYTA RABIEI
(PASS,) LABR., FUSARIUM OXYSPORUM AND FTJSARIUM SOLANI

Nene (1988) has emphasized the need to develop chickpea cultivars witl com-

bined resistance to several of the important diseases. Varieties possesing combined re-

sistance/tolerance to these diseases will be very useful in minimizing the losses caused
by them.

Dolar and Gtircan (1992) demonstrated t}te existence of three races of A. rabiei
in Turkey. The same researchers determined the resistance of seven chickpea cultivars
to three races (race 1,4 and 6) of A. rabiei (Dolar and Giircan 1992).In this work the

same six chickpea cultivars were considered but evaluation of resistance was based on a

different disease score than used by the previous workers. Besides, tle resistance of ttre
cultivars to Fusarium wilt and root rot (F. oxysporum and F. solani) was determined.

MATERIALS andMETHODS
1) Plant Material:
Six chickpea cultivars; three registered @ser ST,Canrtez 87, ILC 482), one pro-

registered (ILC 1995), one hybrid 65C830 x ICPl14 and one local cultivar (named as

Spanish) were used for determination of resistance to three races of A. rabiei and two
Fusarium species (Fusarium oxysporum and F. solani). Chickpea cultivars were
obtained from different Research Centers in Turkey, one cultivar (ILC 482) from Diyar-
bakr Agricultural Research Institute, three cultivars @ser 87, Cantez 87, 65C830 x
ICP114) fr,gp Eskigehir Agricultural Research Institute and cultivar ILC 195 from
Menemen Agricultural Research Institute. In addition, one local cultivar, beige colored
and large seeded that originated from Spain was collected from farmer populations in
Qorum.

Seeds of each cultivar were surface-sterilized with sodium hypochloride (lVo) for
3 min and washed 3 times with sterile distilled water. Eight seeds were sown in 15 cm
diameter pots containing sterilized soil, river-bed sand, peat moss (1:1:1, v/v). Plants
were grcwn in growth room at 25 + 2"C with a relative humidity of 25-50Vo and illumi-
nated for 12 h per day wittr white fluorescent light (light intensity 11.000 lux).

2. Fungal Material:
The three races (1,4 and 6) of A. rabiei reported from Turkey (Dolar and

Giilcan, 1992) and two Fusarium species (F. oxysporum and F. solani) were used in
present study. Isolates of A. rabiei were maintained on CSMDA (Chickpea - Seed
Meal Dextrose Agar). Petri plates were incubared for 14 days at 20t1.C wittr l2h pho-
toperiod of near w light. Spore suspensions of r.2xl06 spores/ml were prepared using
sterile distilled water.

Isolates of F. oxysporum and F. solani were obtained from wilted plants of
chickpea collected from chickpea growing areas in Ankara province. Single spore isola-
tions of the cultures were obtained and identified according to Booth (1971) using slide
culture method (Booth, 1977).\\e pathogenicity of isolates of F. oxysporum and F.

l
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solani were tested using susceptible cultivar AUG 424 obtained from NIAB (Nuclear
Institute for Agriculture and Biology, Faisalabad, Pakistan).

One of the most virulent isolates of each Fusarium species was selected for this
experiment and maintained on PDA (Potato Dextrose Agar). Petri plates were incubated
under the same conditions as A. rabiei for 7 days.

3. Inoculation of Plants:
Fifteen days old plans for each cultivar were inoculated with the three races of

A. rabiei by employing five pots of eight plants for each race. All areial parts of the
plants were sprayed uniformly with spore suspensions (1.2x106 spores/ml) of A. ra-
biei. Control plants were sprayed with sterile distilled water. After spraying, ttre plants
were covered with transparent polyethylene bags for 4 days to maintain leaf wetness
and incubated in a growth room ar 23!2"C with a 12 h photoperiod (11.000 lux.)

To produce the inoculum of F. oxysporum and F. solani, 100 g. of sand:
chickpea meal (90 g sand + 10 g chickpea flour + 20 to25 ml disrilled warer) in 250 ml
erlenmeyer flasks was sterilized and inoculated with a I cm diameter plug from the
margin of actively growing 7 day-old fungus on PDA. Flasks were incubated for 14

days at 25 + 2"C with an illumination of 12 h per day. The inoculum of each flasks was
mixed with the 2 kg sterile soil in each pot. The soil in the pots was lightly warered after
the inoculum was incoporated. Sowing was done 4 days later, to allow establishment of
the fungi. Eight seeds of each cultivar were sown in inoculated soil in the plastic pots.
Control plants were grown in a comparable mixture of noninfested sand + chickpea
flour (90 + 10 g) and autoclaved soil (Reddy et al., 1988; Kunwar et al., 1989; Ha-
ware et al.r 1992). Plants were grown in a growth room at 25 + 2c with a 12 h photo-
period of fluorescent light at approximately 11.000 lux. Each rreatment was replicated 4
times, a 15 cm plastic pot with eight seedlings forming a replication.

4. Disease Assessment:
Disease assessment for A. rabiei: Twenty one days after inoculation, plants

were rated on a scale of 1 to 9 where 1: no visible lesions on any plants; 3: lesions visi-
ble on less than l07o of the plants, no stem girdling; 5: lesions visible on up to 25vo of
the plants, stem girdling on less than rlvo of the plants but little damage; 7: lesions on
most plants, stem girdling on less than 50Vo of the plants resulting in the death of a few
plantsi 9: lesions profuse on all plants, stem girdling on more than 50vo of the plants
and death of mosr plants (Singh et at., 1981). Those plants rated from I to 4, from 4.1
to 5.5, from 5.6 to 9 were considered resistant, tolerant and susceptible, respectively (Ja-
mil et al., 1993).

Disease assessment for Fusarium species: The observations on morlality because
of wilt and root rot were recorded at 15 days intervals up to 45 days. Disease reactions
were glassified according to the percentage of dead plant (Haware and Nene, 19g2) as
resistant (0-207o), moderarely resisranr (2r-50vo) and susceprible (51-r0ovo) (Jrm6nez-
Dlaz et al., 1991).
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EVALUATION OF SOME CIIICKPEA CULTIVARS FOR RESISTANCE TO ASCOCHYTA RABIEI
(PASS.) LABR., FUSARIUM OXYSPORUM AND FUSARIUM SOLANI

RESULTS and DISCUSSION
Six chickpea cultivars in Turkey were evaluated for resistance to Fusarium wilt

and Ascochyta blight under controlled conditions. Disease reactions of these cultivars to

races 1, 4 and 6 of A. rabiei are given in Table 1.

Cultivars Canrtez 87 (19/1-5) and local cultivar were categorized as susceptible

to three races (1,4 and 6) of A. rabiei. The hybrid cultivar 65C830xICP114 was re-
sist"ant to race 1 but susceptible to racc 4 and 6. Three cultivars, namely Eser 87
(65C830), [,C 482 and ILC 195 were resistant to races I and 4. The cultivar Eser 87

was susceptible to race 6 whereas o*rer two cultivar (il-C 482 and ILC 195) were toler-
ant, to race 6. Large differences occurred in the reactions of the six selected chickpea
cultivars to infection by races of A. rabiei. None of the cultivars was rated as immune.

Singh and Reddy (1990) determined that the cultivar n-C 482 was resistant to
race 1 but susceptible to races 4 and6. This cultivar was found susceptible (disease rat-
ing 6, on 1-9 scale) to 4 isolates of A. rabiei by some workers (Hussain and Malik,
1991). On the other hand, in another work it was moderately resistant (disease rating 4,
on 1-9 scale) to an isolates of the pathogen (Reddy and Singh, 1993). But they did not
report which race of A. rabiei were used in their study. In this paper, ILC 482 was
found resistant to races 1 and 4 and tolerant to race 6. The reasons of these differences
among lhe results of the studies mentioned before could be varying factors such as plant
age, inoculum concentration, isolates or races of A. rabiei.

Table L: Reaction of six chickpea cultivars to three races of
Ascochyta rabiei 21 days after inoculation.

Disease Ratingl

Cultivars Name

Races Canrtez 87 Local
Cultivar

6sc830
X

lcP114

Eser 87 lLc 482 llc 19s

1

5
(6.5)

S
(7.5)

R
(4.0)

R
(3.5)

R
(3.1)

R
(3.0)

4
5

(8.s)
S

(8.5)
s

(6.5)
R

(3.0)
R

(3.s)
R

(3.s)

6
5

(8.7)

a

(8.s)
S

(8.0)
s

(6.0)
T

(s.5)
T

(4.5)

1R
T
s

(Resistant) = 1.0
(Tolerant) = 4.1
(Susceptible) = 5.6

- 4.0

- 5.5

- 9.0
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The cultivar ILC 195 was found resistant to race 1, 4 and tolerant to race 6 of A.
rabiei in this study. Singh et al. (1984) reported that the cultivar ILC 195 had showed

resistant reaction in six of eleven countries (Algeria, India, Greece, Jordan, Lebanon,

Morocco, Pakistan, Spain, Syria, Tunisia and Turkey). However Agftgoz and Demir
(1988) reported that ILC 195 had been resistant to all of the 25 isolates of A. rabiei
used in their experimen| Furthermore, ILC 195 was also found to be resistant, by some

workers while Eser 87 was tolerant cultivar and Carutez 87 was susceptible cultivar to
A. rabiei (Dallcran et al., 1988). All the above mentioned researchers utilized a pop-

ulation of A. rabiei for determination of resistant cultivars and, in their studies, it is
not clear which races of A. rabiei ttrey used.

All of the six chickpea cultivars were found susceptible to F. solani and F. ox-
ysporum in this study (Table 2).

Table 2: Reaction of six chickpea cultivars to Fusarium oxysporum
and Fusarium solani 45 days after inoculation.

F. oxysporum F. solani

Cultivars
Name

Percentl

Mortality

Reaction2

Class

Percent

Mortality

Reaction

Class

Canrtez 87 100.00 S 100.00 S

Local

Cultivar 91.66 S 100.00 S

65C830

X

lcP114

100.00 s
100.00 s

Eser 87 9s.83 S 100.00 s

lLc 482 60.00 s 100.00 s

llc 19s 80.00 s '100.00 s

1

2

Average of four replications (8 plants replication-1)

R = Resistant (0-20% mortality)
MR = Moderately Resistant (21 -50% mortality)
S = (Susceptible) (51-100% mortality)
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EVALUATION OF SOME CHICKPEA CUL'ITVARS FORRESISTANCE TO ASCOCHYTA RABIEI
(PASS.) LABR,, FUSARIUM OXYSPORT]M AND FUSARIUM SOLANI

These chickpea cultivars showed highly susceptible reaction (l00%o mortality) to
F. solani. Small differences were observed in the disease reaction of six chickpea cul-
tivars !o F. oxysporum. The cultivar Canrtez 87, 65C830 x ICPl14, Eser 87 and local
cultivar were found highly susceptible to F. oxysporum. Plant mortality in ILC 195
(807o) and n-C 482 (607o) was lower tlan in the other chickpea cultivars. Especially,
disease reaction of ILC 482 compared with other five chickpea cultivars was lower.
None of the cultivars were resis[ant or moderately resistant to F. solani and F. oxy-
sporum.

Many workers have studied on sources of resistance to wilt (Ahmad and Sharma,
1990; Reddy et al., 1990; Jrmdnez - Dlaz et al., (1991) determined thar one Spanish
kabuli lapdrace (PV 60) wirh large, white seeds was highly susceprible ro Fusarium
wilt. In this study, local cultivar, named as Spanish was found highly susceptible to F.
oxysporum and F. solani.

Fusarium wilt and Ascochyta blight are important diseases of chickpea produc-
ing countries in the world. For this reason, researchers have tired to develop chickpea
cultivars with combined resistance to these important diseases. Unfortunately registered
and proregistered cultivars in Turkey did not show a combined resistance against two of
the diseases, specially the resistant cultivars ILC 195 and ILC 482 to most of the races
of A. rabiei. However, this conclusion was based one isolate of both F. oxysporum
and F. solani whereas F. oxysporum f. sp. ciceri has 6 races @hillips, lggg). For
the pathogens having races, such as F. oxysporum f.sp. ciceri, the reactions of the
cultivars should be assesed against the known races too.
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6zsr
TURKIYE'DEKI BAZI NOHUT CESITLERfMN Ascochyta rabiei (pass.)
Labr., Fusarium oxysporurn ve Fusarium solani,ye DAYANIKLILIGININ

SAPTANMASI
Ascochyta rabiei @ass.) Labr.'nin iig rkrna (rk 1, 4 ve 6) ve iki Fusarium

tlirtine (Fusarium oxysporum ve Fusariun solani) kargr altr nohut gegidinin
gdsterdifi reaksiyon bu gahgmada sapranm$hr. ILc 195 ve ILC 492 L.rabiei'nin 1 ve
4 nolu rkrna dayamkh, 6 nolu rkrna ise tolerant bulunmugtur. Camtez 87 ve Ispanyol
olarak isimlendirilen lokal gegit iig rka da duyarh olarak tespit edilmigtir. Hibrit gegit
olan 65C830 x ICPll4 rk I'e dayamkh diger iki uka duyarh reaksiyon gOstermiqtir.
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Eser 87 rk 1 ve 4'e dayanrkh, rk 6'ya duyarh bulunmugtur. Denemede kullamlan altr
nohut ge$idinin hepsinin F. solani ve F. oiysporum'ye yiiksek derecede duyadr
oldu$u saptanmr$trr. Fakat ILC 482'deki bil.ki 0liimti difer beg nohut gegidi ile
lcyaslandrlrnda diigtik (7o60) bulunmugtur.
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ABSTRACT
In this study, the most popular 17 carnation cultivars grown inTtirkiye were test-

ed against Uromyces caryophyllinus (Schr.) Wint.

As a result of these observations; Nibbio, Desio, Gallimuraylia, Kortina and Isac

cultivars showed resistance to rust (< 20Vo); Indios, Calypso, Astor, Gastellero Nobbi,

Fanbio and Kontinent cultivars showed moderate susceptible cultivars (20-50Va); White

Sim, White Calypso, Raggio di Sole, Bianco New Nobbi,Irene and Aurigo cultivars
wer e sus c eptible ( > 5 OVo ).

INTRODUCTION
One of the most popular cutting flower is carnation which takes places 50Vo of

cutting flower produce in Tiirkiye(Hatipo$lu, 1982).

The most important fungal pathogen of carnation is carnation rust (U. caryo-
phyllinus). This pathogen is especially common in glasshouse and causes big damage

@irone, 1970; Fletcher, 1984; Sezgin and Esentepe, 1986).

Fungicides are used for control of U. caryophyllinus. But. these fungicides
cause a decrease of natural characteristic of ornamentals and cause environmental pollu-
tion. On the other hand, these chemicals don't absolutely inhibit the progress of this dis-
ease. It was not, obtained any successful control of this rust by using Verticillium le-
cani and Darluca filum. Thus, improvement of a resistant variety is important
against this patlogen.

The aim of this project is to determine the reactions of commonly grown carna-

tion cultivars against U. caryophyllinus in Ttirkiye.
According to disease reactions cultivars were grouped in different categories. For

example, Pape (1964) classified the cultivars as resistant and susceptible. According to

This work was supported by Research foundation of Ankara University.
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Pavel et al (1977) disease rates above 207o werc classified as susceptible, on the oiller
hand, disease rates below 20Vo were classified as resistant. According to Semina and

Shestachenco (1981) there are four groups (immune, resistant, moderately susceptible,

highly susceptible). Sezgin and Esentepe (1986) recognized three groups (less than 207o

resistant, 207o - 50Vo moderate, more than 507o susceptible). But while some cultivars
were determined as susceptible in one experiment, the same cultivar was determined as

resistant in another study. For example, while White Sim cultivar was determined resist-
ant according to Pape (L9&), the same cultivar was determined susceptible according to
Pavel et al (1977).

In Tiirkiye, there is one study which investigated six camation cultivrs in this
respect (Sezgin and Esentepe 1986). It was determined Astor, Floriana and Lena culti-
vars as susceptible and Alicetta and Ernesta as modcrate susceptible cultivars and Mini-
rosa cultivar as resistant cultivar,

MATERIALS and METHODS
Seventeen carnation cultivars were obtained from Atatiirk Horticultural Research

Institute and Yalova Flower Growing and Marketing Co-operative.
The inocrtlum material is consisted of rust uredospores which were collected

from greenhouses located at Turkish Grand National Assembly and President's Palace.
Single spore isolations were made to obtain uniformity of inoculum. Uredos-

pores were collected with a brush from diseased leaves and were incubated at 20oC for
72 h in a moist chamber. After that, spores and talc powder (twice of spore amount)
were added to steril water. Whole part of Astor plant u,,hich is known as susceptible was
inoculated with this suspension by brush and incubated in a moisture chamber for 48 h.
Then, this pot which contained plant were taken to greenhouse with a 18-20oC and 80-
907o relattve humudity. After 15-20 days inoculation, a single big pustule is selected
from Astor plant and monospore isolation was made. This uredospores can be accepta-
ble as enough purity which is used reaction experiments. These uredospores were multi-
plied and were put. deep-freeze at glass tube, until use.

After 5-7 days of planting carnation, these plants inoculated with rust uredos-
pores.

The inoculum was sprayed by a small glass sprayer until whole plant soaked.
Five ml suspension was sprayed to each pot and then these pots were remained in a
growth chamb,er 48 h which contained 1007o humidity. Spor suspension was prepared
(density 1x105 spor/ml) according !o Spencer (1931). For this pu{pose, 12 mg uredos-
pores was mixed with 24 mg talc and 100 ml steril water. Control group was sprayed
with a mixture which did not concain uredospor. Then plants stayed in the greenhouse
on80-907o relative humudity and25 + 5oC.

Result was evaluated according to the 0-4 scale of Semina and Shestachenko
(1e81).
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0. immune planf no necrotic spot,

1. high resistance: The l1Vo of leaves and stem covered by waxy and necrotic

spots,
2. less resistance: The 25Vo of leaves and stem covered by pustule

3. moderately susceptible: The 50Vo of leaves and stem covered by rust spores

and pustule at the yellowish leaves

4. susceptible: The 507o of leaves and stem damaged by rust and died.

Observation was made after 50 days inoculation and this result was evaluated.

Scale value was transformed to Vo disease severity for statistical analysis (Toros and

Maden 1991). Analysis of variance was performed according to randomized block de-

sign and different goups were determined using Duncan's tsst (Diizguneg et al. 1983).

RESULTS and DISCUSSION
Carnation cultivars have shown different reactions against the rust isolate in our

experiment. First pustules sfified 15-20 days after inoculation and the number of pus-

tules increased steadily. More pustules were observed on young leaves @gure l).

After 50 days of inoculation, disease severity in carnation cuhivars, were pre-
sented in Table 1.

Figure 1. Pustules on young leaves ofcarnation plant.
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Table 1: After 50 days ofinoculation, disease severity in carnation cultivars,
inoculatcd with U. caryophyllinus uredospores.

Cultivars

White Sim

White Calypso

Raggio di Sole

Bianco New Nobbi

Aurigo

lrene

lndios

Calypso

Astor

Gastellero Nobbi

Fanbio

Kontinent

Nibbio

Desio

Gallimuraylia

Kortina

lsac

Disease

severity (%)

92.50 A a*

73.75 AB ab

72.50 AB abc

57.50 BC abcd

52.60 BCD bcde

52.50 BCD bcde

50.00 BCD bcde

48.75 BCD bcde

38.7s BCDE bcdef

38.75 BCDE bcdef

27.50 CDEF cdefg

21.25 _DEF defg

20.00 EF defg

18.75 EF efg

12.s0 F fg

5.00 F g

s.00 F g

* Figures followed by different capital letters differ significantly at p<0.05 and small letters differ
significantly at p<0.01

After 50 days of inoculation, alttrough l7o difference among white Sim, Raggio
di Sole, White Calypso and Bianco New Nobbi was not significant, tlis ratio was
significant in comparison to the other cultivars. Therefore, this formed as a susceptible
group.

As seen in table 1, result of statistic analysis, it may possible to classified to ttre
specices it will be artifical. Because of the wide varyate it is difficult to mathc with
standart scale.

For this reason, it is possible that one cultivar that could be classified as moder-
ate susceptible in our classification, could be classified as susceptible or resistant in an-
other experiment. For example, white sim cultivar is resisiant according to pape
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(L964); however, the same cultivar was listed as susceptible by Pavel (1977) and Spenc-

er (1983). A similar situation was observcd using Astor cultivar. In their study Sezgin

and Esentepe (1936) classified ttre Astor cultivar as susceptiblc, on the other hand, the

same cultivar was found as moderate susceptible in our study (Table 1). The variation in

the experimental conditions and the differences in evaluation of the results by research-

ers can be counted for these differences.

We can divide, the reactions to three group with respect to the disease severity of
the carnation cultivars, the group with above of 50Vo disease were susceptible, and 20-

50Vo werc moderately susceptible, and below of.207o were resistant.

As a result of our observations; ttre groups were defined as fallow.

Susceptible cultivars; White Sim, White Calypsb, Raggio di Sole, Bianco New

Nobbi, Aurigo, Irene cultivars.
Moderately susceptible cultivars; Indios, Calypso, Astor, Gastellero Nobbi, Fan-

bio, Kontinent cultivars.
Resistant cultivars; Nibbio, Desio, Gallimuraylia, Kortina, Isac cultivars.
Even though, we have tfuee groups based on disease reactions, for the reasons

explained above, cultivars can deviate from these Stoups.

6zsr
BAZI KARANFIL QE$ITLERIMN KARANFIL PASI

(Uromyces caryophyllinus (Schr.) Wint'NA KARSI
REAKSIYONLARININ

SAPTANMASI
Ulkemizde en gok yetiqtirilen 17 karanfil gegitinin karanfilin en yaygrn hastah[r

olan karanfil pasr Uromyces caryophyllinus (Schr.) Wint'e karqt reaksiyonlart

aragunlm4tr.
Bu gdzlemler sonucunda; Nibbio, Desio, Gallimuraylia, Kortina ve Isac aegitleri

dayanrkh Eeqitler olarak (<Vo20),Indios, Calypso, Astor, Gastellero Nobbi, Fanbio ve

Kontinent gegitleri orta hassas gegitler olarak (Vo20-50), White Sim, White Calypso,
Raggio di Sole, Bianco New Nobbi, Aurigo and Irene gegitleri hassas gegit olarak
gdzlenmigtir.
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ABSTRACT
In a survey on plant parasitic nematodes in the East Mediterranean region of

Turkey, 16 nematode species were found associated with citrus. Out of these, only four
species, Helicotylenchus pseudorobustus (Steiner) Golden, Rotylenchulus ma-
crodoratus Dasgupta, Raski et Sher, Tylenchorhynchus goffarti Sturhan, and
Tylenchulus semipenetrans Cobb are able to infect citrus. About 90Vo of the or-
chards sampled were infected with the citrus nematode, T. semipenetrans. The infes-

tation rate was considerably high as 62.5Vo of the examined orchards revealed popula-
tion densities above the economic treshold. T. semipenetrans infestation level was
very low in citrw nurseries or in young orchards but stongly increased with the age of
the citrus plants.

INTRODUCTION
Yield losses in cirus production caused by nematodes estimated 8.7-l4.2%o on

world basis (Cohn, 1972; Sasser, 1987). The citrus nematode, Tylenchulus semi-
penetrans Cobb is one of the most harmful nematodes of citrus. It inhabits in all coun-
tries of the world where citrus is grown. T. semipenetrans is considered as the causa-

tive agent of the slow decline in citrus (Decker, 1969; Tarjan & O'Bannon, 1984;

Duncan&Cohn, 1990).

Besides T. semipenetrans, citrus is attacked by several other nematode spe-

cies, e.g., Belonolaimus longicaudatus Rau, Pratylenchus brachyurus (God-
frey) Filipjev& Schuurmans Stekhoven, P. coffeae (Zimmerman) Filipjev & Schruur-
mans Stekhoven, P. vulnus Allen & Jensen, Radopholus citrophilus Heuttel,
Dickson & Kaplan @uncan & Cohn, 1990).

There is few knowledge about plant parasitic nematodes associated with citrus in
the East Mediterranean region as well as in other citrus production areas of Tiirkiye.
Kuay (1963), Ytiksel (1966) and Ozkut (1970) reported on the occurrence of ttre citrus
nematode. ElekEio$u (1992), Elekgiollu & Uygun (1994) and Elekgio$u et al. (1994)
gave some information on occurence and disribution of nematodes in cirus of this re-
gron.

The aim of this study was to determine the imporance, distribution and the pop-
ulation densities of nematodes associated with citrus in the East Mediterranean region.
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MATERIALS AND METHODS
In a survey on plant parasitic nematodes soil and root, samples were collected

from 110 orchards in the entire citrus growing area in the East Mcditerranean region
since 1989. The dominant structure of nematode species found in 110 cirus orchards
and the population densities of the citrus nematode in 40 selected orchards that differ in
age were determined between 1992-1994. Soil samples were collected by mixing at
least 25 (for large orchards 30-40) individual core-samples by following a W-shaped
path. Root samples were collected usually from 8-10 tress of each orchard. Vermiform
ncmatodes were obtained from soil and roots by using a modified Baermann-funnel
technique (Hooper, 1986a, 1986b). To extract sedcntary females roots were stained with
acid fuchsin-lactogl ycerol:

l0 ml acid fuchsin (lVo) + 90 ml lactoglycerol (1750 ml lactic acid +
126 ml glycerol + 124 ml water).
Stained semiendoparasitic femalcs of citrus nematode were counted directly

from roots. The population densities of nematodes were measured from 100 g soil and
L g roots. Nematodcs were mounted in glycerol and identified to species and family
levels.

RESULTS AND DISCUSSION
During this survey, 16 nematode species were identified in citrus orchards. Fur-

thermore, some undetermined species belonging to the genera Helicotylenchus,
Heterodera, Paratylenchus, Pratylenchoides, Trophurus, and Tylenchus and
some species of the families Dorylaimidae and Mononchidae were found in citrus or-
chards in the East Mediterranean region since 1989 (Table l).

From these species, only four have been reported from citrus: Helicotylenchus
pseudorobustus (Steiner) Golden in California, kan and Nigeria @ortuner, 1985);
Rotylenchulus macrodoratus Dasgupta, Raski et Sher in the Mediterranean coun-
ries (Lamberti, 1981) and in Florida Clarjan & O'Bannon, 1984); Tylenchorhynchus
goffarti sturhan in Libya (siddiqui et al., 1987) and r. semipenetrans in all citrus
growing countries (Decker, I969;Tuian & O'Bannon, 1984; Duncan & Cohn, 1990).
The impact on citrus is known only for T. semipenetrans, whereas for other the three
above mentioned species the importance as citrus parasite has not been determined yet.
In spite of, that large population densities of H. pseudorobustus were found in some
orchards in Erdemli in the soil of sour oranges, damage on roots could not be observed.
The population densities of all other species listed in Table I were low. It is not clear
whether they are parasircs of citrus or not.

The citrus nematode was found an important parasite of citrus in this region and
widely distributed throughout the region wherever citrus was grown (Frg. l). 90 of 110
citrus orchards investigated were infested with this parasite (Tab. 1). Population densi-
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ties ranged 0-1212 females/g root mass and 0-39000 juveniles + males / 100 g soil. Tree
age geatly affected the population size of T. semipenetrans (Fig. 2). Most of the
trees in citrus nurseries appeared to be less or not infected. However, in orchards elder
than 2 years the infestation rates increased dramadcally up to 12600 juveniles and
males/100 g soil. Also the number of females/g root mass was considerably low in nur-
series but reached on average 720 females/g roo[ mass in orchards elder than 15 years.
This is in coincidence wittr findings of Decker (1969), who stated ttrat infestation is not
apparent in young citrus seedlings and the degree of infestation increases with orchard
age.

In those 40 orchards which were studied bore in detail, only 37.57o revealed, in-
festation rates below the economic threshold of 1600 juveniles + males / 100 g soil @g.
3). Thus, about2R of all citrus orchards may respond economically lo nematicide treat-
ment or in other words may increase yield considerable according to an estimation by
Garabedian et al. (1984). The density of females was low in 47.5Vo of rhe orchards,
moderate in 25Vo and high in 27 .5Vo of all orchards.

The population density of T. semipenetrans in orchards may differ from tree
to tree, e.g., in a 17 years old and furrow inigated orchard, 50Vo of trees were investigpt-
ed. Nearly 98Vo of trees were infected by the cirus nematode, but its population densi-
ties were not uniform on all trees @lekqio$u, unpublished data).

Citrus damage by nematodes will be severe, if management strategies are not
done properly; in other words if trees are under nutrition, or ofrer environmental stress.
Before planting or replanting citrus orchards the soil should be nalyzedfor citrus nem-
atodes. These analyses will provide information about the potential nematode damage.
From these data it is possible !o develop management strategies. The citrus nematode
larvae can remain viable in the soil over five years after removal of infested trees
(Decker, 1969). Baines et al. (1962) obtained living larvae from soil having no hosr
plants of T. semipenetrans for nine years; the citrus nemarode may live on the viable
roots of the removed citrus plants.

Citrus nematode migration from infected to non-infected trees rarely occurs, ex-
cept where roots overlap or the nematodes are moved by drainage or irrigation water
(Meagher, 1967). Drip irrigation may prevent nematode migration from infected trees to
non-infected trees. Cirus orchards being one, two, and four years old and established in
an area where no citrus had been grown before, were investigated for the occurrence of
T. semipenetrans in 1994. Both, the citrus nematode and other citrus parasitic nema-
todes were not observed in neither of these orchards @lekgiollu, unpublished daa).

These findings indicate that it is possible to keep an citrus orchard almost nerna-
tode free if suitable cultivation techniques and quarantine measures are applied.
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Tabte 1. Dominant strucnre of plantparasitic nematodes associated with citrus in the

East Mediterranean region of Ttirkiye in 1989- 19%.

No. of times

Nematode species Present in 110 Location
orcfiards

Aphelencholdes blcaudatus 48 widespread in whole region

Aphetencus avenae 65 widespread in whole region

Ditylenchuo mycellophagur 46 widespread in whole region

D. valveus 10 Mersin

Hellcotylenchus pseudorobustus 12 Adana, Erdemli

Hellcotylenchus sp. I Kozan

Heterodera cp. 1 Balcalt (Adana)

Merllnlur brcvldenr 15 Adana, Kozan, Mersin, Tarsus

M. mlcrodorur I Balcalt, Erdemli, D6rtyol

Paratylenchus sp. 1 Erdemli

Pleclorotytenchue strlatlceps 1 Kozan

Pratytenchoides alkanl 2 Erdemli

Pratylenchold$ sp. 1 Erdemli

Pratylenchus gcrlbnerl 12 Adana, Erdemli

P. lhornel 23 Adana, Mersin, DdrtYol

Rolylenchutus masodoratu3 15 Adana, Erdemli, Dortyol

R. parvus 14 Balcah, Kozan, Erdemli

Trophurus rp. 1 Erdemli

Tylenchorhynchuo brasstcae 6 Balcalt, Mersin

T. golfartl 10 Adana, DOrtYol

Tylenchulus cemtpenelrans 90 widespread in all cifus areas

Tylenchue sp. -t Adana, Mersin, Hatay

Dorylaimidae species - Adana, Mersin, Hatay

lr4onondridae species - Adana, Mersin, Hatay

' notdetermined
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L-2 + males / 100 g (x1000)

Females/g root mass (x100)

0

F'tg.2.

Nursery 2-5

Nursery 2-5 5-10 10-15 15-20
Age of citrus trees (years)

Population deruities of Tylenchulus senlpenetrans and females in citrus orchads in
ternrs of tsee ages in the East Mediterranean region of T{trkiy e n 1992-199,4
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Rate of inlected citrus trees (7")

Rate of infected citrus trees (%)

60

low infestation

I. H. ELEKqIO6LU

801-1600 1601-3600
Juveniles + males / 100 g soil

moderate
infestation high inlestation

0-300 301-700 701-1400 >1400
Females/g root mass

Flg. 3. Frequency of different-popllation densities of Tylenchulus semlpenetrans arracking
citrus trees in the East Mediterranean region of Tttrkiye n 1992-L994. Indicated levels o-f
economic threshold and infectation are take,n from Garabedian * al. (1984).
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OZET
DOGU AKDENIZ BOLGESI'NDE TURI.JNQGILLERDE BULUNAN

BITKI PARAZITI NEMATODLARIN SAPTATIMASI
Do[u Akdeniz Bdlgesi'nde bitki paraziti nematodlan saptamak amacryla yaprlan

s0rvey gahgmasrnda turunggillerle iligkili 16 nematod tiirii belirlenmigtir. Incelenen
drneklerin 7o90'r Turunggil nematodu, Tylenchulus semipenetrans ile bulagrk bu-
lunmuqtur. Bu nematodun yo$unlu$unun 0rneklemeye ahnan bahgelerin Vo62.5'inde
ekonomik zarar egiSinin fizerinde oldu$u tesbit edilmigtir. Fidanhklarda ve geng
bahgelerde T. semipenetrans'tn yo!"unlufunun diigiik oldu$u, yagh bahgelerde ise bit-
ki yagrna ba$r olarak ailh$ ortaya gftanlmrgtr.
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The Effects of Some Herbicides on Wild Black Cumin
(Nigella arvensis L. var. glauca Boiss.) in Wheat Fields

Solmaz SOZERI
Ankara University, Faculty of Agriculture

Departrnent of Plant protection 06110, Ankara, Tiirkiye

ABSTRACT
The application of rerbutyn + Triasulfuron at the rate of J5 + 2.4 g. (ai.)/da at

5-6leaves stage of wild black cumin and tillering stage of wheat did not control Nigel-
Ia arvensis L. var. glauca Boiss, Tribenuron-methyl 7.5 g. (a.i.)lda, Tribenuronme-
thyl+Thifunsulfuron-methyl 0.5+19 (a.i)/da and Metasulam - N + EHE 6 + 630 s @.i)t
da dosages contolled N. arvensis 59.257o,52svo and 57.svo, respectively. on the
other hand, chlorsulfuron 0.75 g. (a.i.)lda and2.4-D Isooctyl ester l0g g. (a.i.)lda gave
87 .5 7o and 9 6.7 5 Vo co ntr o I of the w ee d, re s p e c tiv e ly.

INTRODUCTION
Davis (1965) has reported that many places in Ttirkiye have wild black cumin

even in non-crop lands, steppes and agricultural fields.
Recently, it was determined by our observations that, the amount of wild black

cumin has increased in the cereal crop fields. On ttre other hand, farmers have pointed
out that some herbicides which have been used in cereal fields do not show any effect
on wild black cumin.

There is no reference related with the chemical conEol of Nigella arvensis in
literature. With ttris experiment, the effects of some herbicides used in cereal fields were
investigated.

MATERIALS AND METHODS
This research was carried out as post emergence in a farmer's field in yenikent

region of Ankara province n Lgg4.
chlorsulfuron (Glean 75 DD, Tribenuron-methyl (Granstar), Terbutryn + Tria-

sulfuron Gogran exfta64 wG), Tribenuron methyl + Thifensulfuron - methyl (Ilarmo-
ny extra), Metasulam - N + EIIE (Sansac) and 2,4 - D Isooctyl ester (Agro-D ester)
were tested at 5-6leaves stage of the weed at the following dosages shown in Table l.
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Table 1. The herbicides tested, active ingradients and percentages, and application

dosages for Nigella arvensis

Experiment was established at randomised experimental block design at 4 repli-

cates wittr 6 characters in a field of a farmer. Plot sizes were aranged as 3x2 m. Un-

treated stripes of 0.5 m among the parcels and 1 m among the blocks were left. Applica-

tion was made in a clear and windness weather. Before the application, the density of
wild black cumin in the field was determined according to percentage of covered

area.To determine the effectiveness of herbicides to wild black cumin, observations

were made in the first week and L4th,2lth and 30th days after applications. Calcula-

tions were made basicly on the last day's observation data.

RESULTS
The effect of herbicides on Nigella arvensis is shown in Table 2.

Table 2. The effectiveness of the herbicides on Nigella arvensis

' The differencgs between the values reciving the same letter are not siatistically signilicant
(P = 0.05)

Herbicides

Glean 75 DF

Granstar

Logran extra 64 WG

Harmony extra

Sansac

Agro-D ester

Active ingradient
and percentage

Chlorsulfuron, 75

Tribenuron-methyl, 75

Terbuiryn+Triasulf uron, 60+4

Tribenuron-methyl+Th if en-

sulluron-methyl, 25+50

Metasulam - N + EHE, 5 + 542.4

2,4-D lsooctyl ester, 48

Rate of application
g (a.i.)/da

0.7s

7.5

15+2.4

0.5+1

6+630

108

Herbicides

Chlorsul{uron
Tribenuron-methyl
Terbutryn+Triasulf uron
Tribenuron-methyl+
Th if ensulf u ron-methyl
Metasulam-N+EHE
2,4-D lsooctyl ester

Application
dosage

g (a.i./da

0.75
7.5
15+2.4

0.5+1
6+630
108

Etfectiveness
in replicates

(/")
I il ilt tv

Mean*
effectiveness

(Y")

87.5
59.25
15

52.5
57.5
96.75

9s 8s 89 90
50 55 45 40
1503015

45 50 55 40
50 55 45 30
98 9s 96 97

a

b
c

b
b
a
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As it can be seen in Table 2, Terbutryn + Triasulfuron did not control the wild

black cumin. On the other hand, Tribenuron - methyl, Tribenuron - methyl + Thifensul-

furon - methyl and Metasulam - N + EFIE had very little effect on the weed according to

the evaluation method in Anonymous (1981). Other than that, Chlorsulfuron 0.75 g. (a.

i.)/da and 2,4-D Isooctyl ester 108 g. (a.i.)/da dosages controlled N. arvensis in per-

centages of 87.5 and96.75, respectively. The effects of both Clorsulfuron and2,4-D

ester appliations were not statistically important (P > 0.05), Whereas the effect differ-

ences between these two herbicides and the other four were found to be significantly

important (P < 0.05).

DISCUSSION

Chemical control of Nigella arvensis L. var. glauca Boiss. by herbicides

was performed for the first time with this research.

Besides 2,4-D compounds, several newly developed herbicides have begun to be

used widely in wheat fields. However, by our research, it was determined that these new

herbicides did not effect wild black cumin sufficiently. This proved the reason of farm-

ers complaints abut these new herbicides. Because, especially Tribenuron-methyl, Ter-

bufryn + Triasulfuron, Tribenuronmethyl + Thifensulfuron - methyl and Metasulam - N

+ EIIE which are recommended for broad foliage weeds had very little effect on Nigel-

la arvensis. 2,4 - D esters showed to be the most effective on wild black cumin. On

the otler hand the effectiveness of Chlorsulfuron was within acceptable limits accord-

ing to the evaluation method in Anonymous (1981).

These data determined in our experiment are very interesting. Because, an in-

crease in N. arvensis population can happen in the case of continue to use these new

herbicides. On the other hand there is no more study carried out on the chemical control

of wild black cumin.
This weed is not very common in cereal fields in Middle Anatota region, but in-

creasing day by day. If chemical control does not start on this weed, it might be create

prcblem in the near future. For that reason more researches should be carried out on tlte

chemical control of Nigella arvensis as soon as possible.

6znr
BAZI HERBISITLERIN BUGDAY TARLALARINDAKI YABAM

QOREKOTU (Nigella arvensis L. var glauca Boiss.)'NA ETKILERI
Yabani gdrekotu (Nigella arvensis L. var glauca Boiss.'na 5-6 yapraklt

dewede ve bu$dayrn kardeglenme d0neminde uygulanan Terbutryn + Triasulfuron'un

15 + 2.4 g (a.m.)/da dozu bu yabancrotu etkilememiqtir. Tribenuron - methyl 7.5 g

(a.m.)/da, Tribenuron - methyl + Thifensulfuron - methyl0.5 + I g (a.m.)ida ve Metasu-
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lam - N + EHEin 6 + 6.630 E.@.m.)ldadozlan (Nigella arvetsis'i srasryla Vo59.25,
Vo52.5 ve Vo57.5 oramnda konrol etmigtir. Chlorsulfuron'un 0.75 g (am.)/da ve 2.4-D
Isooctyl esterln 108 g (a.m.)/da dozlanmn bu yabancrota suasryla, vo87.5 ve vo96.75
orarunOa 

;ttili 
oldulu belirlenmigtir.
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The Effects of Root Exudates of Boreava orientalis Jaub et Spach on
The Root Growth of Wheat Seedlings
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ABSTRACT
This study was carried out to determine the effect of root exudates of Boreava

orientalis Jaub et Spach onwheat seedlings under laboratory conditions.The seeds of
B. orientalis were obtained from Gdlbay district of Ankara. The seeds coats were
eliminqted and. then surface disinfection was made with hipoclorit for 2Vo. The seeds of
B. orientalis were germinated in tubes. Tubes contained water agar for IVo and one
seed of B. orientalis. The seedlings of B. orientalis were removed from agar in
tubes on 20th day after sowing and disinfected wheat seeds were sown instead of them.
Each tube contained one wheat seed. The root lenghts of wheat seedlings were meas-
ured on tenth day after sowing. The data were evsluated using t-test. The variation be-
fiveen treated and control is important at l%o level. Root exudates of B. orientalk in-
hibited root growing of wheats.

INTRODUCTION
B. orientalis is a member of Cruciferae family and common in Western Asia

and Greece (Hegi, 1918). Davis (1965) determined Iran and Tiirkiye as a motherland of
this genus.

B. orinetalis is a common weed among cereal in ttre Cenfal Anatolia (G6ksel,
1956). It is also common in the ottrer parts of Ttirkiye. Davis (1965) found out Borea-
va aptera Boiss and Heldr. in Burdur and Antalya Provinces.

6zer (1975) determined germination potential of B. orientalis seeds using
TTC-tesL Giincan (1982) determined necessity of removing of the fruit coat of seeds
and the inhibition effect of light on the seed germination. He obtained that the germina-
tion of seeds were minimum at 1-30oc, optimum at 15-25oc and maximum at 30-35'c.
These results showed that B. orientalis adapted to cool parts of Tiirkiye as Central
and Eastern provinces. Ta$tan et al (1991) determined optimum temperatures between
5-20"C.

There is not any research on the effects of root exudates of B. orientalis on
wheat in Ttirkiye and in the world.

B. orientalis seeds were obtained from Gdlbagr district of Ankara. Seeds in
fruits were seperated and surface disinfection was made with hipocloride for 2Vo and.
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rinsed 10 minutes with sterilized distilled water (Giincan, 1982).

Clean seeds were sown into tubes and these tubes contained water agar for IVo.

These tubes were kept at 10oC and dark condition in incubator (Tagtan et al., l99l).
Replication number was 23. The seedlings of B. orientalis were removed from tubes

on 20tl day after sowing and disinfected wheat seeds were sown instead of them. Each

tube contained one seed. The root lengths of wheat seedlings were measured on 10th

day after sowing, the data were evaluated using t-test.

RESULTS
The results are shown in Table 1, the variarion between treated and control is im-

portant at l%o level. Root exudates of B. orientalis inhibited root growing of wheats.
The comparison between control and treated wheat seedlings for 10 days are shown at
Figure 1.

Figure 1. Right connolJeft treated wheat seedlings for 10 days
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Root lengths of control were more than root lenghts of treated.

DISCUSSION
Fruit coats of seeds were removed like Gtincan (1982) did. Oprimum temperature

was accepted 10"C like Tagtan et al. (1991). The effecs ofroor exudares ofB. orien-
talis on the root lengths of wheat seedlings were found out importanl The root exudate
of B. orientalis inhibited root lengths of wheat seedlings. Root lengrhs differences be-
tween treated and confrol were important and significance was l%o whenstatistical anal-
ysis was made.

OZET
SARIOT (Boreava orientatis Jaub et Spach) UN KOK SALGILARININ

BUGDAY r.loelnninfN rox GELI$MESINE srrll,pnl
Bu gahgma B. orientalis'in kdk eksudatlarrnrn laboratuvar $artlarmda bugday

gimlerinin geligmesine etkilerini ara$trmak amacryla yaprlmrEtr. S anot tohumlalmn
kabufu soyularak yiizcy dezenfeksiyonu yaprlm4tr. Tiiplerdeki Vol lik su agarda sanot
tohumlan gimlendirilmig, gimler 20 giinliik iken tiiplerden ahnmrg yerine bugday to-
humlarr ekilmigtir. Her tiibe bir tohum konularak 23 tektarh Eahgrlmrgtn. Bulday
gimleri 10 giinliik iken kcik uzunluklan dlgtilmiigtiir. Veriler t-testi ile kargilagtrnlmrgtl.
Muameleli ve control arasrndaki varyasyon 7o1 seviyesinde tinemli bulunmuqtur.
sanotun kd,k eksudatlan buEday fidelerinin k6k uzunluklanm engellemigtir.
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