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Identification of Muskmelon Viruses in Ankara Province
Giirsel ERDILLER and Filiz ERTUNC

Department of Plant Protection, Faculty of Agrniculture
Ankara University, 06110 Ankara, Turkey

ABSTRACT

Virus infected plants were collected from the muskmelon fields of
Ankara province between 1981-1984. The viruses were identified on the
basis of differential host range, serology, physical properties and elec-
tron microscopy. Two strains of cucumber mosaic virus (CMV strain
no.5 and strain no.6), watermelon mosaic virus-1 and watermelon mo-
saic virus-2 (WMV: and WMV:) were found with WMV as the prevalent
virus in muskmelon. It was followed by CMV. WMV had minor impor-
tance. This is the first report dealing with the frequent presence of
WMV, in Turkey.

INTRODUCTION

Muskmelon, (Cucumis melo L.) is one of the major crops of Central
Anatolia region of Turkey. Recently, great decline in quality and
quantity of production due to virus infections has besn noticed by
melon growers. In some areas, infected plants were extremely stun-
ted, leaves were mottled and the fruits were deformed and unmarke-
table. In the other areas, only severs leaf symptoms but no stunting
was detected.

Among ft;hé% cucurbit viruses, cucumber mosaic virus (CMV) is one
of the most, widespread vegetable viruses in Turkey. It has been isola-
ted from different vegetable varieties. Recently, besides CMV infection,
watermelon mosaic virus-2 (WMV:) was reported by Nogay and Yor-
gancl (1984) as one cof the mest prevalent and destructive virus diseases
of cucurbit plants of Marmara, region.

This paper reports the occurence in Ankara of CMV, WMV. and
also watermelon mosaic virus-1 (WMV:), which was recently called
watermelon strain of papaya ringspot virus by Purcifull et al. (1948 a),
as well as comparative study of CMV strains.

MATERIALS AND METHODS

Leaf samples of muskmelon (Cucumis melo L.) showing mosaic
were collected from different parts of Ankara city during 1981-1984.
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MUSKMELON VIRUSES

Samples were placed plastic bags and brought to the laboratory in an
ice-box. The specimens were precessed immediately or stored at —25°C
until use.

36 plant species belonging to 5 different plant families were used
in order to differentiate the causal viruses and strains. Seedy of C. melo
B-633-3, Citrullus vulgaris Schrad. «C. grey», 2 lines of C.melo (Can-
talop PMR-45), Cucurbita pepo «Early Prolific Straight Neck», Luffa
acutangula, Vigna sinensis «Black eye» and Chenopodium amaranti-
color were kindly supplied by Dr. D.E. Webb, U.SD.A. Agr. Res. Ser-
vice, Beltsville, Maryland, C. vulgaris «Mallahi» by Dr. S. Cohen, Nat.
Inst. Agr. Rchovot and C. pepo «Small sugar», Pisum sativum «Alaska»
by Dr. D.E. Purcifull, Univ. of Florida, Gaingville. All diagnostic hosts
used are listed in Table 1.

The test pants were kept in a greenhouse at 25 + 5°C and 50-60 %
RH in summer and at 20 * 5°C in winter. During winter, 4500 lux of
artificial light was given for 12 h additionally.

Samples were macerated in 0.056 M phosphate buffer pH 7.0 (1g/1
ml) and used as incculum (Tomlinson et al. 1959, Nelson et al. 1962,
Auger et al. 1974) and for serological tests. The test plants were lightly
dusted with carkorundum (500 mesh) and inoculated using glass spa-
tulas.

Diluticn end points, thermal inactivation points and their longe-
vity in vitro were determined according to Ncordam (1973). Vigna si-
nensis was used as local lesion host for CMV strains, Luffa acutangula
for WMV; and Chencpodium amaranticolor for WMVo.

Serclogical tests were performed using the antisera to Italian
WMV, WMV, ZYMV (kindly provided by Dr. V. Lisa, Instituto di Fi-
tovirclogia Applicata, Torino/ITALY), to a Moroccan isolate WMV and
a Florida isolate of WMV and WMV (kindly supplied by Dr. D.E. Pur-
cifull, University of Florida), to CMV-C, WMV, WMV, peanut stunt
virus. scybean mosaic virus, squash micsaic virus (kindly provided by
Dr. H. Scott, University of Arkansas) and to melon necrotic spot virus
(kindly provided by Dr. J. Gumph, University of Riverside). Controls
were donz with healthy muskmelon sap and with normal rakhbit anti-
serum cbtained from G.A.T.A./Ankara. The isolates identified as CMV
on the basis of host range were tested using the agar medium of Er-
diller (1982). Isolates identified as WMVi: and WMV: were tested by
immunecdiffusion with scdium dodecyl sulphate (3DS)-treatmsent, ac-
cording to Purcifull and Batchelor (1977) and Purcifull and Hisbert
(1979).
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For electron microscopic cbservations, a representative of each vi-
rus was partially purified. CMV preperations were treated with 1 %
uranyl acetate (pH: 4.5) (Francki et al. 1979), ctherwise 2 % phcspho-
tungistic acid (pH: 6.5) was used (Milne and Grcgan 1869). The grids
were examined in Jeol JEM-100 elsctron microscope of Medical Schoaol
of Ankara University.

RESULTS

During the surveys from 19891 to 1984, forty samples were collec-
ted. On the basis of host range and symptomatology, five of them
were identifisd as CMV strain no’5, cne iof them as CMV strain no.6
(vellow strain), two of them as WMV: and thirty two as WMV, (water-
melon strain of papaya ringspot virus, W-PRSV,; Cohen and Nitzany
1963, Welkb 1963, 1971, Milne et al. 1969, Smith 1972, Ebrahim-Nesbat
1972, 1974, Rahimian and Izahpanah 1978, Francki et al. 1979, Purci-
full et al. 1984 a and b). The results are summarised in Table 1.

The idolates of CMV had a widar host range than those of WMV
and WMYV.. With the excepticn of watermelon and scme melcn culti-
vars, they infected most of the diagnostic hosts used and produced
typical symptoms. CMV strain no.5 caussd systemic necrcsis and seve-
re leaf deformation on top leaves cf N. glutinosa (Fig. 1), whereas CMV
strain no.6 only caused severe systemic chlorotic mosaic on the same
hcst. CMV strain ne.5 induced ocak leaf pattern on the young leaves
of D.stramonium whereas CMV strain no.8 caused severe chlorotic
mosaic infection. Both strains produced very similar symptoms on the
cther host plants.

Severe blistering and mosaic of young leaves were the main
symptoms cf WMVi-infected plants under field conditions (Fig. 2).
Fruits of infected plants were small and deformed. WMV isolates pro-
duced local lesions on melon, squash and watermelon varieties besides
L. acutangula but failed to infect Leguminosae, Sclanaceae, Chenopo-
diaceae spp.
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MUSKMELON VIRUSES

Table 1. Reactions of diagnostic plants to Turkish isolates of CMV,
WMYV: and WMV,

CMV WMV, WMV:

Test plant strno:5 strno:6 (W-PRSV)
Cucumis melo L. «Yuva» S S Lis1) S
C. melo var. «Cantalopensis» S S IS S
C. melo «Hasanbey» S S s S
C. melo «(B-633-3» — — L2) S
C. melo «Can. Imp. PMR-45» -— — LS S
C. melo «Can. PMR-45» — —_ LS S
C. melo «(Honey dew» S S S S
C. sativus L. «Dere» S S — S
Cucurbita maxima — — — —
C. pepo «Shi Lavan» S S L S
C. pepo Black Jackn S S —_ S
C. pepo «E.P.S.N.» S S L S
C. pepo «Small sugar pumpkiny S S L S
C. pepo «Sakiz» S S L S
Citrullus vulgaris «C. grey» — — LS S
C. vulgaris «Sugar Baby» — — L S
C. vulgaris «Mallahi» — — LS S
Ecbalium spp. — == = ==
Luffa acutangula — — L3 S
Pisum sativum «Alaska» — —_— — L4)
Vigna sinensis «Black eye» LS L — —
Lupinus sativus L L — S
Capsicum annuum S S — =
Datura stramonium Lis8) LS — —
Lycopersicon esculentum S S — ==
Nicotiana glutinosa S7 S — —
N. tabacum L. var.

«Samsun Maden 2421» S S — —
N. tabacum var.

«Samsun Canik 190/5» S S — —
N. tabacum «White Burley» S S — =
N. tabacum «Xanthi» S s — .
Petunia spp. S8) S — —
Amaranthus caudatus LS LS — —
Beta vulgaris S S — —
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Table 1 (continued)

Chenopodium amaranticolor L9 L — L10)
C. quinoa L L — S11)
C. murale 2 L L 2 iz

L) local infection ; S) systemic infection ; 1) blisters on young leaves ;
2) gray local lesions on cotyledons and top necrosis ; 3) necrotic local
lesion on cotyledons at 1 mm diameter ; 4) necrotic local lesion at 1
mim diameter and top necrosis ; 5) necrotic local lesion at 1 mm diame-
ter, surrounded with a red halo; 6) chlorotic local lesion at 1 mm
liamete rand oak leaf pattern type systemic infection ; 7) systemic nec-
rosis ; 8) vein necrosis on inoculated leaf ; 9) chlorotic local lesion at
1 mm diameter ; 10) chlorotic local lesion at 2-3 mm diameter; 11)
sytemic chlorotic lesion at 2-3 mm diameter ; —) no infection.

WMV: was rarely found and could easily be distinguished by the
symptoms produced on diagnostic host plants. WMV:-isolates induced
systemic infection on cucurbiteceaous plants and formed local lesions
on C.amaranticolor and P. sativum «Alaska». C. quinoa has also been
infected by our WMV: isolates and showed systemic chlorotic local reac-
tion as responce to infection (Fig.3).

The physical properties of the viruses in crude sap are shown in
Table 2.

Table 2. Physical properties of the isolated viruses

Thermal inacti- Dilution end Longevity
Viruses vation point point in vitro
°C (days)
CMYV str. no.5 T0—"175 10-6—10-7 4
CMV str. no.6 75—80 10-6—10-7 4
WMV 65—"170 10-3—10-4 3—4
WMV, 65—1T0 10-5—10-6 30—32

The CMV isolates reacted cnly with CMV-C antiserum in ouchter-
lony agar-gel double diffusion tests. In microprecipitation tests, preci-
pitates were formed at dilution up to 1/8 of crude saps of both CMV
strains and up to 1/32 of antiserum.

The WMV isolates reacted with WMV, and WMV: antisera from
Arkansas and ZYMV, WMVi, WMV: antisera from Torino, but the
strongest reactions were obtained with WMV; antiserum from Arkan-
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sas. In microprecipitation tests, precipitates were formed up to dilu--
tions of crude saps containing WMV isclates and up to 1/32 of WMVy
antiserum. No reaction was olbserved in SDS-immunodiffusion tests
using any one of the antisera tested.

WMV isolates reacted only with WMYV: antiserum frcm Arkansas
and Florida, the reactions cbtained with antiserum from Florida were
stronger than those with antiserum from Arkansas. The dilution end
points using antiserum from Florida were 1/256 for the plant sap and
1/64 for the antiserum. SDS-treated WMYV:-containing saps showed
better reactions in the agar medium of Erdiller (1982) than in SDS-
immuncdiffusion tests according to Purcifull and Hiebert (1979).

The icolates identified as CMV had polihedral particles of 28-30
nm in diameter, the particles of WMV and WMV: werd flexible threads
about 750 nm long.

DISCUSSION

Virus infsctions producing mosaic symptoms in muskmelon were
frequent in fields of Ankara province. There was a great d=cline in
quantity and quality of production due to the infections.- Lovisolo
(1980) listed 18 viruses which naturally infect muskmelon and seven
of them cause severe systemic mosaic which can not be differentiated
visually. The viruses present in the abcve named area were CMV, WMV1
and WMV, identified on the basis of the symptoms produced on the
test plants. WMV: was widespread and damaging, CMV and WMV:
were of minor importance.

The CMYV isclates were easily identified by host range, symptoms
produced on diagnostic hosts, serology and morphology (Milne et al.
1969, Izgi 1972, Tomlinsen et al. 1973, Smith 1972, Francki et al. 1979).
Two different CMV strains (strain no.5 and strain no.6) were found
according to the symptoms produced on tests plants. The physical pro-
perties cf the CMV strains were similar to those reported by Izgi (1972),
Nogay and Yorganci (1984) but slightly higher than the data of some
other investigators (Bhargava 1951, Cchen and Nitzany 1963, Tlomlin-
son et al. 1973, Francki et al. 1979). These differences may result from
the use of different strains. '

Our WMV, isclates had a rather restricted hcst range and were
able to infect cucurbitaceous plants only. Although longevity in vitro
and dilution end peoints of our isolates were in the range described by
Webb and Scott (1965), Diaz (1972) and Purcifull et al. (1984 a); the
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thermal inactivation point was more than the results of those rese-
archers. In microprecipitation tests, our WMV isolates reacted with
both WMV: and WMV: antisera, whereas WMV: isolates only reacted -
with WMV;, these features WMV also reported by Webb et al. (1965).

The WMV: isolates had wider host range and were identificd by
their ability to induce local lesion on C.amaranticolor and P. sativum
«Alaska» (Webb and Scott 1965, Demski 1968, Wekb 1971, Ebrahim-
Nesbat 1974, Purcifull and Hiebert 1979). They also induced systemic
chlorotic spotting on C. quinoa similar to Iranian isclates (Rahimian
and Izahpanah 1978). The longevity in vitro of cur WMV: isolates
was in the same order as described by Van Regenmortel et al. (1961),
Van Regenmortel (1971), Purcifull et al. (1984 b); thermal inactiva-
tion and dilution end points of our WMYV: isolates were similar to the
results of Nogay and Yorgancr (1984), but higher than the results of
Fischer and Lockhart (1974), Auger et al. (1974), Edwardson (1974)
and Bhargava (1977). There was a serological relationship between cur
WMYV: isolates and the isolates from Arkansas and Florida.

WMV; and WMV: were detected as long and, flexikle rcds as repor-
ted by Van Regenmortel (1971) and Purcifull et ai. (1984 a and b). -

OZET

ANKARA ILI CEVRESINDEKI KAVUN VIRUSLARININ TESBITI
Ankara ili cevresindeki kavun ekim alanlarindan, 1981-1984 yil-
lar1 arasinda, virusla bulagik kavun yaprak oérnekleri toplanmistir. Top-
lam adedi 40 olan bu érneklerdeki viruslar, farkl kenukeu bitki serisine
sahip olmalari, serolojik reaksiyonlari, fiziksel ozzllikleri ve elektron
mikroskop incelemeleri esasina dayanilarak teghis edilmiglerdir. Yap-
lan calismalar sonucunda, arastirma bolgesinde, hiyar moczayik vi-
rusunun iki farklh irki (Cucumber mosaic virus-CMV 1rk no.5 ve irk
no.6), karpuz mozayik virusu-1 (Watermelon mosaic virus-1, WMV:)
ve karpuz mozayik virusu-2 (WMVz)’nin mevcut oldugu ve bunlar icin-

de de en yaygin enfeksiyonun ise WMVi'na ait oldugu saptanmigtir.

Bu c¢aligma, WMV, enfeksiyonunun Tiirkiye'deki varligi tizerinde
ilk arastirmadir.
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Fig.2. A leaf of local «Yulay culti-
systemic necrosis and severe defor- var of muskmelon showing
mation on young leaves 27 days blisters caused by WMV, in.
after inoculation with CMV isolate fection.

no:21.

Fig.1l. Nicotiana glutinosa. plant showing

Fig.3. Leaves of C.quinoa showing systemic chlorotic spotting 27 days after
inoculation with WMV, isolates.
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Untersuchungen Uber den Weichfaeule erzeugenden
Erregerkomplex an Zuckerruben

Ulkiit YORGANCI und Giilay TURHAN

Abteilung fiir Pflanzenschutz Landwirtschaftliche Fakiiltaet
der Ege Universitaet, Bornova/IZMIR TURKEI

ZUSAMMENFASSUNG

1983 wurden Zuckerriibenproben aus der Umgsbung der Alpullu
Zuckerfabrik mit dem Verdacht auf Rizomania an unser Institut ge-
schickt. Im September 1984 und 1985 wurden die Stellen, an denen
die Syptome auftraten, kontrolliert. Nach unseren Becbachtungen; ver-
liert erst die Schwanzspitze an Turgeszens und die Gefaessbiindel wer-
den verfaerbt, das filhrt dann zum Erschlaffen und Vertrocknen der
Primaerblaetter. Die neu gebildeten Sekundaerblaetter sind Kklein,
schmal und langgestielt. Einige der befallenen Riiben sterben ab und
der Riibenkorper vermorscht. Die extreme Bildung von Seitenwurzeln
die als Baertigkeit bezeicnet wird, konnte nicht beobachtet werden.

Aus den Wurzeln der kranken Rilben wurden Pythium, Phoma betae,
Fusarium sp., Macrophomina phaseolina und eine Art von Myxomyce-
tes isoliert. Nach den Pathogenitaztstests waren Pythium, Phoma betae
und eine Art von Myxomycetes deutlich pathogen. Durch mechanische
Ubertragung von Wurzelsaeften auf die Indikatorpflanzen konnte keine
Infektion nachgewiesen werden. Die Ergebnisse der ELISA Tests waren
im ersten Jahr schwach positiv und im zweiten Jahr negativ.

Nach unseren Meinungen, spielen die bodenbiirtigen Pilze eine gros-
se Rolle bei diesem Krankheitsbild.

EINLEITUNG

Anfang der 50 er Jahren wurde zuerst in Oberitalien und danach
in einigen europaeischen Laendern cine Krankheit an Zuckerriiben
beobachtet und als Rizomania bezeichnet (1, 3, 4, 16). Gleichzeitig
wurde Uber das Auftreten einer achnlichen Krankheit in Japan be-
richtet (15, 20). In spaeteren Jahren wurde das Vorkommen dieser
Krankheit in vielen anderen curopacischen Lasndern u.a. in Griechen-
land nachgewiesen (11, 12, 17).

Die typischen Symptome von Rizomania konnen folgendermassen
beschrieben werden: Die Blactter sind von hellgriiner Farbe, welken
schnell bei trockener Witterung und bleiben im Wachstum zuriick.



WEICHFAEULE AN ZUCKERRUBEN

Trotz ausreichender Bodenfeuchtigkeit erschlaffen sie. Besonders
augenfaellig werden die Symptome erst bei der Ernte, so tritt eine
deutliche Baertigkeit in Erscheinung, die durch extrem starke Bildung
von Seitenwurzeln hervorgerufen wird. Haeufig ist die Pfahlwurzel
abgestorben und vermorscht. Die Blaetter zeigen ausserdem stets ein
Mosaik und eine Verschmaelerung der Blattspreite.

Diese Krankheit wird durch das Beet Necrotic Yellow Vein Virus
verursacht, das durch die Zoosporen von Polymyxa betae tbertragen
wird. Rizomania ist fiir betraechtliche Ertragsverluste, sowie fiir ernied-
rigten Zuckergehalt bei Zuckerriiben verantworlich (6, 8, 9, 12, 17,
18, 19). 1983 wurden Zuckerriibenproben aus der Umgebung der Al-
pullu Zuckerfabrik mit dem Verdacht auf Rizomania an unser Institut
geschickt. In September 1984 und 1985 wurden die Stellen an denen
die Symptome vorkommen von uns kontrolliert.

Nach unseren Beobachtungen; verliert zunaechst die Schwanzspit-
ze an Turgeszens und die Gefaessbiindel verfaerben sich, was wiederum
zum Erschlaffen und Vertrocknen der Primaerblaetter fiihrt.

Die neu gebildeten Sekundaerblaetter sind klein, schmall und lang
gestielt. Einige der befallenen Riiben sterben ab und der Riibenkorper.
b.z.w. die Wurzelspitze ist vermorscht. (Abbildung 1, 2). Die extreme
Bildung von Seitenwurzeln, die als Baertigkeit bezeicnet wird, wurde
nicht beobachtet.

MATERIAL und METHODE

Die untersuchten Pflanzen und Bodenproben wurden in Septem-
ber 1984 und 1985 aus der Umgebung von Alpullu vion uns entnommen.
Die kranken Rliibenpflanzen wurden mikroskdpisch untersucht. Die
Wurzelstiicke der kranken Pflanzen wurden auf PDA ausgelegt und die
wachsenden Pilze in Reinkultur geziichtet. Die Vermehrung der Pilze
erfolgte auf PDA Medien oder in Sand-Maismehlkultur. Die Sandkul-
turen der zu untersuchungen Pilze wurden im Verhaeltnis 1/20 mit
steriler Erde gemischt. Die Pathogenitactstests wurden mit dieser Erde
in 7-facher Wiederholung in Topfen mit 14 cm Durchmesser in einem
Klimaraum angelegt. 7 Tage spaeter wurden die Riibensamen ausge-
saet. Die Bonitierung der Pathcgenitaet erfolgte erst nach 6 Wochen
und daflir wurden die mit gewachsenen Riibenpflanzen bedeckten
Flaeche beriicksichtigt.

Die feinen Wurzeln der Rilbenpflanzen wurden ausgewaschen und
wurde von diesen mit Hilfe von 0,01 M Phosphat Puffer pH 7,0 Saft
gewonnen. Mit diesem Wurzelextrakt wurden unter Zusatz von Celite
die Testpflanzen Chenopodium amaranticolor, C. quinoa und Gomphre-

s 58



U. YORGANCI und G. TURHAN

na globosa mechanisch inckuliert (10, 13, 14). A

Aus der Naehe von kranken Riibenpflanzen wurden Bodenproben
entnommen. Nach der Fangpflanzenmethode: wurden die T6pfe mit
diesen Bodenproken gefiillt und die Rilbenkeimlinge in diese Topfe
gepflanzt bzw. die Rilbensamen ausgesact. Die Wurzel der aufgewachse-
nen Riibenpflanzen wurden dann fiir den ELISA-Test nach Westdeut-
schland (Institut fiir Phytopathologie und Angewandte Entomologie,
Giessen) geschickt, ausserdem wurden auf ihren Pilz-und Bakterien-
befall hin, Isolationen durchgefiihrt. Die Bodenproken wurden auch
auf den Verdacht hin, auf Nematodenbefall untersucht.

ERGEBNISSE und DISKUSSION

Im ersten Jahr wurden aus den Wurzeln der kranken Riibenpflan-
zen Fusarium sp., Macrophomina phaseolina, Phoma betae und eine
Art von Myxomycetes isoliert. Obwchl die Gefaessbiindel der Riiben-
pflanzen braeunlich verfaerbt waren, konnte man in den Gefaessbiin-
deln kein Pilzmyzel becbachten.

Die Ergebnisse der Path0lg-eni-t;azetfs‘teest‘s des ersten Jahres bzw. von
1984 werden in der Takelle 1 aufgezeigt. Wie aus Tabelle 1 zu ersehen
ist, war Phoma betae der Wirksamste unter den getesteten Pilzen.
Obwohl eine Art ven Myxomycetes in dem ersten Versuch am
wirksamsten war, zeigte er in dem zweiten Versuch nicht die selbe
Pathogenitaet. Nach Cornocldi soll ein bestimmter Zusammenhang
zwischen Rizomania, Weichfaeule und den Bodenpilzen bestehen, die
unbedingt naeher untersucht werden sollte (2). Unter tiirkischen Be-
dingungen sollte man Macrophomina phaseolina fiir wichtig erachten.
Obwohl dieser Pilz unter Klimaraumbedingungen nicht besonders
wirksam erschien, diirfte er unter Feldbedingungen und besonders an
nicht regelmaessig bewaesserten Standorten eine wichtigere Rolle bei
diesem Krankheitsbild spielen.

Um die Untersuchungen noch zu erweitern, wurden Felder, auf
denen die Krantheitssymptome sehr stark und augenfaellig auftraten
in 1985 kontrelliert und es wurden Bodenproben entncmmen. In die
Topfe, die mit diesen Bodenproben gefiillt worden waren, waren Rii-
bensamen ausgesaet. Die Wurzeln von jungen Riibenpflanzen wurden
auf PDA ausgelegt und Pilzisolate gewonnen.
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Tabelle 1: Ergebnisse der Pathogenitaetstests mit isolierten Pilzen

(1984).

Gesamt mit Riibenpflanzen Als Prozentsatz
Fungus bedeckte Flaeche (cm2) der Gesamtflaeche

Erster Zweiter  Erster Zweiter

Versuch Versuch  Versuch  Versuch
Phomabetae 683 385 63.35 35.7
Myxomycetes 526 963 48.8 89.3
Maprguesiity 950 898 88.1 83.3

phaseolina

Fusarium 884 10178 82.0 100
Kontrolle 1078 962.5 100 89.3

Tabelle 2 : Die Ergzbnisse von Isolaticnen aus Wurzeln von Keimlingen
aus verseuchten Bodenprcben (1985).

Wiederholungen

1 2 3 4

Fus., Phoma, Fus., Pythium,
Uzunkopri Fus., Pythium Bak., Pythium Fus., Pythium Bak.
Das Dorf Fus., Pythium Fus., Pythium, Fus., Pythium, Fus., Pythium,
Tiirkmen (1) Bak, Bak. Phoma Bak.
Das Dorf Fus., Pythium Pythium, Fus, Bakterium Torn
Tiirkmen (2) Alternaria
Kesan/ Pythium, Mucorales, Fus., Pythium, Fus., Pythium,
Zentrum: Fus., Bak. Fus., Botrytis Botrytis+Bak. Bak,
Karapinar/ Pythium Bakterium, Bakterium, =
Uzunkoprii Penicillium Fusarium
Boztepe/ Pythium Pythium Fusarium, Fusarium,
Kegan Botrytis Bakterium
Babaeski/ Fusarium, Fusarium, Fusarium, Fusarium,
Minnetler Bakterium Bakterium Bakterium Bakterium

Im zweiten jahr wurden Sandkulturen von Fusarium sp., Pythium,
Macrophomina phaseplina und Phoma betae hergestellt und Pathoge-
nitaetstests durchgetiihrt. Die Bonitierung erfolgte nach 6 Wochen und
es konnte folgende Ergebnisse festgestellt werden.
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Tabelle 3: Die Ergebnisse der Pathogenitaetstests mit im zweiten
Jahr isolierten Pilze.

Gesemt mit Rilbenpflanzen Als Prozentsatz

Fungus bedeckte Flaeche (cms?) der Gesamtflasche
Pythium 385 4

Phoma betae 4179 44
Macrophomina 873 . 81
phaseolina o

Fusarium 937 87
Kontrolle 1078 100

Wie aus der, Tabelle 3 zu ersehen, ist Pythium der wirksamste Pilz
in Bezug auf «Fehlstellen». Phoma betae zeigte ungefaehr dasselbe Er-
gebnis wie im ersten Jahr (Akbildung 3). In den Kontrollparzellen bzw.
Topfen zeigten die Riibenpflanzen ein basseres Wachstum, die Blaetter
von jungen Rilbenpflanzen waren grosser und griuner als in den mit
Fusarium und Macrophomina phaseolina inokulierten Topfen. Beson-
ders zu erwachnenswert ist, dass cbwchl in den mit Fusarium ver-
seuchten Topfen viele Riibenpflanzen vorhanden waren, hatten diese
zum Teil nekrotisierte schwache Haarwurzel die sich spacter leicht
erkranken konnten. Die Bodenproben wurden mit dem Verdacht auf
Heterodera schachtii im nematclogischem Labor des Forschungsinsti-
tut fir Pflanzenschutz in Borncva untersucht. Es konnte keine Nema-
todenbefall festgestellt werden. Nach dem in diese Bodenproben Rii-
bensamen ausgesaeet und die Haarwurzel von jungen Riibenpflanzen
auf PDA ausgelegt wurden, entwickelten sich neben den verschizdenen
Pilzkolonien auch Bakterienkclonien. Fiir nashere Untersuchungen
wurden diese Wurzel an Dr. Saygili weiter gegeben. Nach dem Tabak-
test waren die Ergebnisse negativ, es gab also keine 'pathogene Bak-
terien. Das augenfaelligste Symptom von Rizomania, die extreme Bil-
dung von Seitenwurzeln, die als Baertigkeit bezeichnet wird, wurde
nicht beobachtet. Um die Rolle von Viren bzw, beet necrotic yellow
vein virus festzustellen wurden mechanische Inokulationen durchge-
fihrt.

Durch mechanische Ubertragung ven Wurzelsasften auf Indika-
torpflanzen wie Chenopsdium amaranticolor, C. quinoa und Gomphrena
globosa konnte keine Virusinfcktion nachgswiesen werden. Maric et al.
in Jugocslavien hat ebenfalls negative Ergebnisse mit den Testpflanzen
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erhalten (14). In anderen Laendern, bei Arbeiten von verschiedenen
Autoren gelang jedoch die Ubertragung von beet nscrotic yellow vein
virus, der Erreger von Rizomania, auf 15 Pflanzenarten aus der Fa-
milie der Chenopodiaceae, zusaetzlich auch lkei Tetragonia expensa
und Gomphrena globosa. Jedoch ist die Zahl der positiv reagierenden
Testpflanzenarten sehr verschieden (4, 8, 13, 17, 20).

Nach der Fangpflanzenmethode wurden in den werseuchten Bo-
denproben junge Riibenpflanzen angezogen und ‘die Wurzeln disser
Pflanzen fiir den ELISA-Test nach Deutschland geschickt. Die Ergeb-
nisse dieses Tests wurden in Tabelle 4 dargsstellt.

Tabelle 4 : Ergebnisse des ELISA Test mit aus der Tiirkei geschickten

‘Wurzelproben -
Elaos Die Sporen
von

Bodenprobe 1 Stunde 2 Stunden Polymyxa betae
Uzunkiprii/Malkoc 0.017 0.061 +
Babaeski/Tilkipinar 0.065 0.190 —
Uzunkioprii/Malkoc 0.069 0.174 —
Kontrolle 0.000 0.013
Positive Kontreclle 0.500—1.500

Wie Tabelle 4 zeigt, waren die Ergebnisse sehr schwach positiv.
Sporen von Polymyxa betae, dem Vektor des Erregers von beet necrotic
yellow vein virus, war nur im einer Wurzzlprcbe vorhanden. Im zweiten
Jahr wurden sieben Proten verschickt, alle Ergebnisse waren jedoch
negativ.

Bei einem starken Auftreten von Rizomania spielen Gkclogische
Faktcren, insbesondere sehr hohe Bodenfeuchtigkeit und Bodentempe-
raturen eine grosse Rolle (7, 8, 12, 19).

Da die Krankheitssymptoms auch auf den schlecht bewaesserten
Feldern auftraten und die Baertigkeit nicht beobachtet wurde, sprach
der Verdacht gegen wirale Erreger. Die negativen Elisa-Testergebnisse
im zweiten Jahr unterstiitzten unsere Meinung.

Zwischen unseren Ergebnissen und denen von Vestberg et al. (21)
gibt es eine ausgepraegte Parallelitaet. In dieser Arfbeit wurden Pythium
debaryanum und Phoma betae als Pathogene nachgewiesen. Spaeter
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wurden auch in grosser Zahl Fusarien isoliert, die nicht pathogen
waren. Die diese Krankheit iiberwindende Keimlinge wuchsen langsa-
mer und zeigten eine verminderte Qualitaet (21).

Aufgrund unserer Ergebnisse und Becbachtungen diirften die bo-
denbiirtigen Pilze einz grosse Rolle bei diesem Krankheitsbild spielen.

Wir sind Herrn Professor Dr. E. SCHLIOSSER fiir die Durchfithrung
der ELISA-Tests, Frau Dipl. Ing. Server OZKUT (M. Sci) fiir die ne-
matologischen und Herrn Dr. H. SAYGILI fiir die bakteriellen Unter-
suchungen dankbar.

OZET

SERER PANCARLARINDA YUMUSAK CURUKLUK OLUSTURAN
ETMEN KOMPLEKSI UZERINDE ARASTIRMALAR

1983 yilinda Alpullu Seker Fabrikasi pancar yetigtirme alanlarin-
dan Rizomania siiphesiyle bdliimiimiize seker pancar1 6rnekleri gonde-
rilmigtir. 1984 ve 1985 Eyliul'iinde bu belirtilerin olustugu alanlar biz-
zat gezilmistir. Gozlemlerimize goére; once pancar kokiinin uc kismi
turgorunu kaybetmekte ve iletim demetleri esmerlesmektedir. Bunun
sonucu olarak primer yapraklar porsiimekte ve 6lmektedirler. Yeni olu-
san yapraklar kiiciik, dar ve uzun saplidir. Hastalanan pancarlarin ba-
zilar1 Olmekte ve ¢liri:mektedirler. «Sakal Kokliliik» denilen yan kok-
lerin agir1 olusumu gézlenmemistir.

Hasta pancarlarin koklerinden Pythium, Phoma betae, Fusarium
sp., Macrophomina phaseolina ve bir Myxomycetes {iyesi izole edilmis-
tir. Patojenisite testlerine gore, Pythium, Phoma betae ve Myxomyce-
tes uyesi fungus belirigin olarak patojen bulunmustur. Koklerden elde
edilen 6zsuyun indikatdr bitkilere mekanik inckulasyonu ile bir virus
enfeksiyonu kamtlanamamigtir. ELISA Testi sonuglar: birinci yil siip-
heli pozitif, ikinci y1l ise negatiftir.

Goristumiize gore, bu hastalik taklosunda toprak kidkenli fungus-
larin blytik etkileri vardir.
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Abbildung 2: Erschlaffte und zugrunde gegangene Riibenpflanze.
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Abbildung 3 : Pathogenitaetstests im zweiten Jahr.
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ABSTRACT

Epidemiology of downy mildew on muskmelon (Cucumis melo L.)
caused by Pseudoperonospora cubensis (Berk. and Curt.) Rostow. has
been investigated. Temperature above 35°C arrested infection as well
as sporulation and lesions became brown necrotic. Relative humidity
above 75 per cent was conducive to disease development. Apparent in-
fection rate (r) showed positive correlation with temperature and mois-
ture conditions.

INTRODUCTION

In pot house, muskmelon (Cucumis melo L.) was observed to suc-
cumb to downy mildew infection caused by Pseudoperonospora cuben-
sis (Berk. & Curt.) Rostow. at all the growth stages viz., cotyledonary,
true leaves-flowering, flowering-fruiting and fruiting-fruit maturity
stage contrary to usual flowering-fruiting stage under natural field
conditions. Possible correlation between main environmental factors
like temperature and humidity on the epidemiology of the disease were
therefore investigated and findings are presented in this paper.

MATERIALS AND METHODS

Cotyledonary or true leaves (intact/detached) of the same age
group and uniform size of muskmelon cv. ‘Durgapura Madhu’were
used to investigate the effect of temperature and relative humidity on
infection and sporulation of Pseudoperonospora cubensis under labo-
ratory conditions. Different relative humidity levels were obtained arti-
ficially following Buxton and Mellanby (1934). Sporulation was measu-
red with a haemocytometer as number of sporangia produced on five
leaf discs (5 mm each) after shaking them in 0.1 per cent Mercuric
Chloride (Hg Cl:) solution (1 ml per disc). Under field conditions, ap-
pearance and development of disease in relation to temperature, rela-
tive humidity and rain fall were studied on muskmelon cv. ‘Durgapura
Madhu’at Agriculture Research Station, Sriganganagar - a subtropical
belt of Rajasthan State. Downy mildew intensity was recorded at 5
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days interval and weather data were obtained from the Meteorology
laboratory located at the Research Station itself. The apparent infec-
tion rate (r) was calculated according to Van der Plank (1963) using
the formula:

2.3 X2 (1—X1)
r=—_  logi— —M——
ta—t1 X1 (1—X2)
RESULTS

Effect of temperature on infection and sporulation: It was revealed
(Table I) that 20°C was optimum for both infection and sporulation.
At 0°C there was nzither infection nor sporulation and at 30°C there
was only a meagre sporulation. At 35°C, there was scme sporulation at
9 and 4 hr of incubation after infection but no sporulation at all at
40°C and 45°C. At 40°C and 45°C with 2 hr of incubation not only the-
re was loss of sporulation completely but also the lesions soon became
brown to necrotic (Table II).

Effect of relative humidity on infection and sporulation: High re-
lative humidity above 75 per cent was cbserved conducive to both
infection as well as sporulation (Table III). At 25 per cent relative
humidity there was neither infection nor sporulation. Low humidity
regime followed by high humidity resulted in 708.86 sporangia per mm?
in comparison to only 167.08 sporangia per mm? in reverse situation
(Table IV).

Environement in relation to downy mildew appearance and deve-
lopment under field conditions: During 1981, the muskmelon was sown
on 20.7.1981 as an off-season crop and prior to first appearance of
downy mildew 11.9.1981, there cccurred a light shower of rain fall
(1.1 mm) on 8.9.1981. Similarly in 1982, when the muskmelon was
sown on 24.2.1982 as a main season crcp, there were again rains on
26.4.1982 (6.8 mm) and 28.4.1982 (1.7 mm) bringing down the tempe-
rature and increasing relative humidity before appearance of the di-
sease on 29.4.1982. During both these years downy mildew developed
rapidly and registered per cent disease indices cf 71.50 and 67.00 res-
pectively. In 1982, further rains on 7.5.1882 (45 mm) and 12.5.1982
(56.00 mm) inspite of prevailing high temperature around 40°C helped
the increase in relative humidity and consequently also the disease. In
1985, downy mildew appeared on 7.5.1985 and there occurred no rains
prior to it. However, it is assumed that disease initiation perhaps had
some bearing with regular irrigations given at 7-10 days interval, the-
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reby altering the microclimate of the crep in favour of the pathogen.
Downy mildew development during this period was also slow and the
maximum per cent disease index was only 37.00. Thus, the apparent
infection rate (r) during 1981 and 1982 was comparatively more than
1985 (Table V). The temperature in 1985 reached as high as 46.1°C
coupled with very low relative humidity and it was only 1.6.1985 onward
that the relative humidity increased because of intermittant rains with
some consequent decrease in temperature making further development
of the disease possible.

DISCUSSION

Heavy rains, high relative humidity and dew have been observed
as conclusively deciding factors for not only onset but also progress of
downy mildew on cucurbits (Weber, 1923; Hiura, 1929). In Israel, Duv-
devani et al. (1946) also have shown that in the absence of rain pre-
vention of dew largely precluded downy mildew development on cu-
cumber under conditions in which, exposure of the leaves to dew resul-
ted in severe downy mildew incidence. Boelema (1967) observed that
a serious outbreak of downy mildew on Gem squashes occurred in the
Transwal, South Africa following high rain fall. Likewise, in Florida
(U.S.A.). Blazques (1975) also observed that low rain fall arrested de-
velopment of downy mildew on watermelon even under favourable
temperatures. Thomas (1977) reported that epiphytotics of downy
mildew on cantaloupes in Southern Texas (U.S.A.) did not occur until
new periods were at least of 5-6 hr duration even though the inoculum
was present and temperatures were favourable. Under present study
also thus not only the initiation but further progress of the disease
tended to be mainly dependent on prevailing moisture conditions, tem-
perature being secondary in importance affecting the infectivity of air
borne sporangia negatively in agreement to Cchen and Rotem (1971).
Moisture seemingly not only helped dissemination but also germina-
tion of zoospores of P. cubensis. In Punjab (India) which closely appro-
aches Sriganganagar conditions environmentally, Bains and Jhooty
(1978) have also accounted mainly occasional rainfalls to explain the
behaviour of P. cubensis on muskmelon.
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OZET

KAVUN BIiTKiSINDE Pseudoperonospora cubensis (Berk. and Curt.)
Rostow.”IN NEDEN OLDUGU MILDiv® HASTALIGININ
EPIDEMIYOLOJISI

Bu calijmada kavun (Cucumis melo L.) bitkisinde Pseudoperonos-
pora cubensis (Berk. and Curt.) Rostow’in meydana getirdigi mildiyo
hastalifinin epidemiyolojisi incelenmistir. 35°C’nin tzerindeki sicaklik
derecelerinin infeksiyon ile sporulasyonu durdurucu yonde etki yap-
tiklar1 ve lezyonlarin ise nekrotik olmalarina yol agtiklarl saptanmis-
tir. % 75’in lizerindeki orantili nem basamaklarinin hastalik geligimi-
ne olumlu yonde etkide bulundugu gérilmiistiir. Gorilebilir infeksi-
yon miktarimn (r) sicaklik ve nem kogullari ile pozitif iligki i¢cinde ol-
dugu da bulunmustur.
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Investigations on the Reactions of some Triticale And Wheat
Varieties against Wheat Bunt Disease (Tilletia foetida
«Wall.» Liro.) in Cukurova Region
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Research Plant Protection Institute, Adana, TURKEY

ABSTRACT

39 triticale and 7 commercial wheat varieties were tested against
to wheat bunt disease populations in Cukurova region. It was deter-
mined that all triticale varieties tested were immun and all wheat
varieties tested were sensitive against to the disease.

INTRODUCTION

Triticale is a cereal variety dbtained by crossing the wheat and
rye. Triticale is more resistant to cold and dry conditions and to cereal
diseases that wheat. It is also more precductive in acidic and sandy
soils. Triticale is a precocious cereal than barley. On the other hand,
some triticale varieties are more productive than bread wheats, and
durum wheats of 6-44 %, and 5-71 %, respectively (Demir, 1983).

Recently, many breeding studies have been made for developing
triticale lines in the world. Some triticale lines developed in India
(TL 238,257,319,419) were found to be 15-200 % more productive than
wheat varieties in 1968. It had also been found that these triticale lines
were more resistant against to some cereal diseases such as stripe rust
(Puccinia striiformis), powdery mildew (Erysiphe graminis), lcose
Smut (Ustilago nuda tritici) and karnal bunt (Tilletia indicd) Gill et
al,, 1981). One of the triticale lines, Towan, had been found to be re-
sistant line against to Urocystis agropyri, E. graminis, Tilletia caries,
Puccinia graminis, Puccinia recondita and Septoria tritici and semire-
sistant line against to Heterodera avenae in Australia in 1977 (Brauwer
and Castleman 1981). Anocther line, Carman, had been found as resis-
tant against to the strains of P. graminis, P. recondita, T. caries, and
U. nuda tritici in Manitoba and Saskatchzwan (Gustaison et al., 1982).
Singh et al. (1976) found that the commercial wheat varieties, Girija,
Shailja, and Sonalika, were sensitive and 18 triticale varieties were
resistant against to T. caries and T. foetida. In the studies made in
India, it was found that while 15 of 150 wheat varieties tested were
immun and 2 of them were resistant, 121 triticale lines were immun
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against to T. caries. (Singh et al. 1979). In the studies made in Rus-
sian, it was indicated that 7 triticale lines were resistant against to
powdery mildew, loose smut, common bunt and leaf rust dissases
(Shulyndin, 1978).

This study was carried out to determine the reactions of some
triticale varieties to wheat bunt disease.

MATERIALS AND METHODS

Triticale varieties used had keen cbtained from Agronomy De-
partment of Agriculture Faculty of Cukurova University. Spore popu-
lations of common bunt disease of wheat used had besn dbtained our
laboratuvory stocks, and identified as T. foetida, but determination stu-
dies at strain level had not been madse.

6 triticale varieties and 1 wheat variety in 1983, and 39 triticale
varieties and 7 wheat varieties in 1985 were used in the studies. The
triticale and wheat seeds were artificially contamined by rinsing them
with T. foetida spores at the ratio-of 0.3 % in 250 ml erlenmayers for
five minutes, and sowzd as 40 g seeds per plot, each of 2 m2. Sowings
were made in December 15, 1983 and November 20, 1985. ‘All spikes
were examined as healty and diseased in full ripeness stage, and. dise-
ased spike ratios were determined.

Both the two experiments were conducted according to randomi-
zed block design with three replicates, and the countings were made
in the replicates, containing highest disease spikes. It was evaluated
that the varieties containing no diseased spike as immun (I), the
ones containing between 1 % and 10 % diseased spikes as rzsistant
(R), and. the ones containing diseased spikes more than 10 % as sen-
sitive (S) (Sing et al. 1979).

RESULTS AND DISCUSSION

The results of the studies made in 1983-1984, and in 1985-1986
growing seasons have been given in Table 1 and 2. '
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Table 1. The reactions of some triticale and wheat varieties in

1983-1984 growing season.

Ratio of Type of
Variety Species  bunted reaction

spike (%)
Bulk 181 Triticale 0.00 I
Bacum/ » 0.00 I
Beagle » 0.00 I
Mapache » 0.00 I
Siskiyou » 0.00 I
Bakircay (x) » 0.00 I
Cumhuriyet 75 Wheat 34.22 S

(x) This variety had been used as registirated in Turkey.

Table 2. The reactions of some triticale and wheat varieties in

1985-1986 growing season.

Ratio of Type of
Variety Species bunted reaction
spike (%)
Beagle Triticale 0.00 I
B-226 » 0.00 I
B-059 » 0.060 I
Palouse » 0.60 I
B-2217 » 0.00 I
A-313 » 0.00 I
B-461 » 0.00 I
A-204 » 0.00 I
Mapache » 0.60 I
B-247 » 0.00 I
A-419 = » 0.00 I
Bacum' » 0.00 I
B-858 » 0.00 I
A-225/21 » 0.00 I
A-5T71 » 0.00 I
Siskiyou » 0.00 I
A-708 » 0.00 I
Bulk 181 » 0.00 I
Bakircay » 0.00 1
H-507.71A/Bg/2Cumh.75A-1112-0AP4 » 0.00 I
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Table 2. (Continued)

Ratio of Type of

Variety Species bunted reaction
' sipike (%)
Delfin 205 » 0.060 I
Drira Out CrossX21295-0AP 9 » 0.00 I
H-507.71A/2Bg/Cumh.75A.1112-0AP5 » 0.00 I
Drira/M2AX-15893-0AP » 0.00 I
Delfin 76 » 0.60 I
M4 ,/FS17951/Bg /78" X29755-B-CGAP » 0.00 I
IRA/Bg/X25570-0AP3 » 0.00 I
Bgl/M2A X 15671-0AP2 » 0.00 I
Juanillo 98 X 21295-0AP » 0.00 I
Pulbcy/Bg/B-38-0AP2 » 0.00 I
Drira Out Cross X 21295-0AP13 » 0.00 I
IRA/Bg/X15570-0AP2 » 0.00 I
Drira Out Cross X 21295-0AP6 » 0.00 I
Drira Out Cross X 21295-0AP8 » 0.00 I
IRA/Bg/R Tcbact-0AP » 0.00 I
Drira Out Cross X 21295-0AP10 » 0.00 I
Selfert/Cineum/ /Bg/B-52-0AP2 » 0.00 I
Selfert/Cineum/ /Bg/B-52-0AP3 » 0.00 I
Ram’S’ X 12257-0AP2 » 0.00 I
Cumhuriyet 75 Wheat 76.34 S
Orso » 56.46 S
Lachish-Line » 39.50 S
Panda 2R » 44 .30 S
Creso » 30.63 S
Gemini » 35.92 S
Manital » 39.82 S

As shown in Table 1 and 2, diseased spikes in various ratios were
seen in wheat varieties while no diseased spike was seen in triticale
varieties.

According to the studies made in two growing seasons, it was de-
vtermined that all triticale varieties tested showed resistance in immu-
nite degree against to T. foetida while all wheat varieties tested showed
susceptibility. The results obtained from these studies have agreed with
the studies made in various countries (Singh et al. 1979, Gill et al.
1981, Brauwer and Castleman 1981, Gustafscn et al. 1982).
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Regarding these results and other studies, it can be suggested that
the triticale varieties having good properties, such as much more pro-
ductive and resistance to the disease, could be cultivated instead of
rye, wheat and barley in the regions, that have problems in growing
of latter cereal species.
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OZET

CUKUROVA’DA BAZI TRITICALE VE BUGDAY CESITLERININ
BUGDAY SURME HASTALIGI (Tilletia foetida «Wall » Liro)’NA
KARSI REAKSIYONLARI UZERINDE ARASTIRMALAR

Cukurcva’da bugday siirme hastalig1 etmeni Tilletia foetida popu-
lasyonuna Kkars: testlenan 39 triticale ve 7 ticari bugday cesidinden tri-
ticale cegitlerinin tamami immiinite derecesinde dayanikli, 7 ticari
bugday cesidi de duyarli reaksiyon gostermislerdir.
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ABSTRACT

In this study, effects of exhaust gas on sced ~gemmnat10rn and seed-
ling growth of cucumber (Cucumis sativus cv. Beite Alpha) and wheat
(Triticum aestivum suksp. vulgare cv. Cumhuriyet 75) were investiga-
ted. An inhibition and delay in germination of seeds fumigated with
exhaust gas was determined. In C. sativus, while the percentage of the
control group was 94 %, at the end of fumigation period it went down
to 81 % in 0,264 m3 exhaust gas application for 3 days, and 60 % in
1,052 m3 exhaust gas application for 3 days as 3 hours per day. In
T. aestivum germination was 98 % in the control series 93 % and 83 %
respectively in the other two experimental series. At the same time an
inhibition in the length of the radicle as well as the hypocotyl was
observed. In T. aestivum the number of lateral roots too sufferesd an
inhibition.

INTRODUCTION

The effeets of automaobil exhaust gas on the plants as pollutants
is a well known fact now. Although the studies on the effects of NO,
SO: and O3 have been attracting the attention of investigators more
(Hill and Bennett, 1970; Runeckles, 1982; Lane and Bell, 1984) but
some work has besn done on the effects of exhaust gas on the plants
too (Kammerbauer et al., 1985).

The aim of the presennt work is to enlighten the effects of exhaust
gas on the seed germination and seedling growth of some economically
1mportant plants.

MATERIALS and METHOD

“The materials uscd were cucumber (Cucumis sativus L. cv. Beité
Alpha) and Wheat (Triticum aestivum L. subsp. vulgare cv. Cumhuri-
yet 75). The effects of exhaust gas were studied by the method cutlined
in detail by Tiirkan (1988). The appearence of radicle was accepted as
the criterion for germination.

— 81—
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The seeds of cucumber and wheat were separated in to lots of 100.
The dishes with seeds were treated with exhaust gas for 3 days,; as 10
minutes per day with 0,264 m3 and as 3 hours per day with 1,052 m?.
These were placed in pethidishes containing a layer of filter paper. 7
ml of water was added at the beginning and during the treatment.
The same amount was added after two days. All experiments were con-
ducted in replicates.

RESULTS and DISCUSSION

The results showing the percentage germination of the seeds are
given in table 1 and fig. 1.

Table 1. Percentage germination of the seeds at the end of
fumigation (3 days). (Mean of 3/100 seeds)

Total

Species Series Germination (%)
a 94
C. sativus b 81
c 60
98
T. aestivum b 93
c 83

a: Control b: 0,264 m3 exhaust gas
application for 3 days, as 10 minutes
per day. c: 1,052 m3 exhaust gas
application for 3 days as 3 hours per day.

As it is clear from the table 1 and fig. 1, exhaust gas results in an
inhibition as well as a decrease in the germination. In C. sativus, while
the percentage germination of the control group is 94 %, at the end
of fumigation period it goes down to 81 % and 60 % respectively in
the other two experimental series. The germination percentage in T.
aestivum is 98 % in the control series and 93 % and 83 % in the series
subjected to exhaust gas treatments. These results show that C. sativus
seeds are more sensitive to the exhaust gas than T. aestivum.
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An inhibition in the length of the radicle as well as the hypocotyl
was observed at the end of 4 days in both the species (Table 2, Fig. 2,
3). The length of radicle and hypocotyl in C. sativus in the series fu-
migated with 0,264 m? was 4,80 and, 2.63; and in the series famigated
with 1,052 m3 it was 1,96 and 1,34 cm; whereas the control seedlings
showed these lengths around 6,41 and 2,98 cm respectively. Similar
results were obtained in the case of T. aestivum.

@ c. sativus Control 3
8 C.sativus fumigated with 0.264m’ exhaust gas
B C.sativus fumigated with 1.052m exhaust gas
T. gestivum Control
A T.aestivum fumigated with 0.264m exhaust gas
T.aestivum fumigated with 1.052 n? exhaust gas
100+
A
904 Z
z
z
zZa
80- zZ=
Z=
Z=
701 Z=
(=
z=
Z Z=
60 z zZ=
= Z Z=s
> Z: Z=
& ‘R Z=
<) ZERS Z=
o= A ] -
Pl ’: )-': ‘:
o 404 ZZRga zZ=
.':-. zZ= 4 ’=
' Z=he zZ=
E Z=hy zZ=
o 301 z= M zZ=
o 1Z= B Z=
20 Z= Hb ZZ
Z= Z=
ZzE B Z=
10+ z= i Z=
ZZ & Z=
z= & zZ=
Z= | zZ=
0 A8 72

Fumigation duration (hours)

Fig. 1: The germination percentage of the seeds in relation to the fumigation
time and amount of exhaust gas.
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Table 2. Seedling growth in control and fumigated series
s (Mean of 50 seedling).

) Mean length of ecan length of Awverage number
Species Series radicle per hypocotyl per, of lateral roots
plant (cm) plant (cm) per, plant

a 6.41 =+ 0,239 2,98 = 0,221 =

C. sativus b 480 += 0435 2,63 = 0,175 —
C 1,96 = 0,183 1,34 = 0,090 —
+

6,36 * 0,299 4,38 0,230 3,86 + 0,200

a
C.aestivum b 518 + 0,367 3,67 + 0,290 3,58 + 0,260

W H

o

2,87 + 0,163 2,83 0,090 2,64 = 0,260

In T. aestivum the number of lateral roots tco suffered an inhibi-
tion, being 3,58 and 2,64 respectively for 0,264 m3 and 1,052 m3 fumi-
gations, as compared to 3,86 in control series. The cotyledons of C. sati-
vus showed white flecks at first which turn in to light brown necrotic
areas with time (Fig. 4).

The effect of exhaust gas on the seed germination has not been
investigated before, however, some work has been reported on the ef-
fects of heavy metals such as Pb, Zn, Cd, Ni, on the sced germination
and growth of plants, mentioning. that, these play an inhibitive role
(Paivike, 1979; Malone et al., 1978). Since these heavy metals are
existing in the exhaust gas emmissions too together with CO and NOx,
it is apparent that, it also causes an inhibition. The studies on the
roadside plants of Brassica chinensis and B. parachinensis by Wong
et al., (1984) reveal that, seed germination and root growth is inhibi-
ted in these plants due to the heavy metals in the dust of traffic origin.

From the results given above it can be concluded that, the exhaust
gas fumigation results in an inhibition in the growth of seedlings as
well as seed germination of the two economically important cultivated
plants. However, further detailed studies are needed in this direction
in order to enlighten these effects fully.

OZET
EGZOZ GAZININ SALATALIK (Cucumis sativus L.) VE BUGDAY

(Triticum aestivum L. subsp. vulgare) TOHUMLARININ CIMLENME
VE FIDE GELISIMINE ETKILERI

Bu calismada, egzoz gazinin salatalik (Cucumis sativis cv. Beite
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Alpha) ve bugday (Triticum aestivum subsp. vulgare cv. Cumhuriyet
75) tohumlarimin ¢imlenme ve fide gelisimi iizerindeki etkisi arastiril-
di. Egzoz gazina maruz birakilan tohumlarda cimlenmenin engellen-
digi ve geciktirildigi saptandi. Fumigasyon bitiminde kontrol C. sativus
tohumlarinin ¢imlenme oranmi % 94 iken, 3 giin, giinde 10 dk 0,264 m3
gaza maruz birakilanlarda % 81, 3 giin, giinde 3’er saat 1,052 m3 gaz
uygulananlarda % 60’a diismiistiir. T. aestivum’da ise kontrolde % 98
olan ¢imlenme orani 0,264 m? ve 1,052 m3 ga zuygulananlarda sirasiyla
7 93 ve % 83 olmustur. Ayn1 zamanda T. aestivum’da radikula, hipo-
kotil ve ek kok gelisiminin de engellendigi saptanmugtir.
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Fig. 2: Growth of radicle and hypocotyl in 6 days old C. sativus seedlings at the
end of fumigation. (1: Control, 2: 0,264 m3 gas application, 3: 1,052 m3
gas application).

Fig. 3: Growth radicle and hypocotyl in 6 days old T. aestivum seedlings at the
end of fumigation. (1: Control, 2: 0,264 m3 gas application, 3: 1,052 ms3
gas application).
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Fig. 4: A view of the C. sativus ctyledons exposed to exhaust gas.
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