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AtsSTRACT

Leaf Twister Disease (Ll'D) ('Koti kat' in Tamil) appears to be acomplex probiem and a major rimitation in the cultivation of onion inthe Batticaroa district. It was observed that LTD symptoms usuailyappear under rainy weather ceindition and up to r00% yierd rosses were

::f T:ill li: pjjllh 
::fore, rhi s stucly was 

"ono 
u"tdJ to iJ""iirr,r,,rJ LUVpnmary cause ofLTD. sii infested fierds in three major oniorrg.o*ing

villages namely Karuthavarai, chettiparayam and Thettatheevu were

:j:"j*j::11']"llr. !re13a soilsamptes with damaged onion prantPr4rrrmaterials were colrected at four different rocations ,.unio*if i, 
"u.r,field and examined precisely. Two hundred rnounted srides of nematodes

were prepared and examined to identi$z the nematodes based on theirmorphological characteristics. A nurnbe. of different t"y., ."r"r""*collections' taxonomic catalogues and many descriptions *"r" ur"a inthe identification.

A nematode species Apherenchus avenae was identified from the soirsanrples and damaged onion prant materi ars. Apherenchus ovenae is acosmopolitan ubiquitous a1d fungivorour r,r*utod" 
";;r;;i","' *odecaying plant tissues.
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INTRODUCTION

Il.* t"jgl onion growing areas in the Batticaroa district include thevillages wz. Kaluthavalai, chett iparay amand rhettatheevu. In recentpast due to the wide spread orteaitwister Disease (LTD), it t u, ui.,
3:::i:y: 

pT:91:* gong.erned with profitable onion proau"tion inBatticaloa district. Earlier it was reported from Trincomalee area in sri

*$: that this damage *u, .uur"d by onion bulb and leaf nematode(Ditylenchus dipsaci) (Lamberti et al., l9g0).Laterit *u, ."port"Opathogenic onion nematodes were not found in the leaver,'UuiU,
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soil (Ekanayake, 1988), However the LI'D of onion has been reported
from different parts r:f the wolii.l. 'fhis disease rvas first ."poit.d in
1924 inthe Eastern part of the Pureto Rico (chawcla and Rajasb, 1gg5).
In srilanka LTD has been first observecl in early 19g0,s in shallot
cultivation in Kolona area and since then, this disease has gradually
spreaded and caused by Fusariunx oxysparum and co/lelotricltum
gloeosporioiries (Rajapakse et at.,2001 ).

Recentll, severe attack in onion rvith tire LTD rvas {bund in major onion
growing area in the Ratticaloa district. It r,',,as noted that symptonrs of
LTD initiated under rainy weafher conclitions" syllptoms were observed
in most of the farmers'fields with difTerent severity levels. 'rhe main
symptoms observed in the aff'ected plants were poor plant gro*.tli with
distortions, twisting of stems and discoloration of leaf terminal portions
and finally br.rlb rot (Figs.land 2). It rvas'observed that syrnptoms of
the affected plants resembled the LTD of onion in some countries in the
world (Ghawda ancl Rasab, 1992; pedro Boff,1996; Sinha and singh,
1994; Suhardi, 1993). However any records on nematodes in the
Batticaloa district are not available and the identification of the
nematodes associated with infected onion with the symptorns of LTD
has not been performed.

Figure Affected field f igure 2: LTD in onion plant

In addition with the view of the serious nature of LTD and the farmers,
inability to cultivate onion, this investigation has been conducted to
find out the basic cause ofthe clisease ancl identifu the causal agents,
primarily focusing on the nematodes in the disease environment (diseased
onion plants and the soil)
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MATf,RIALS AI{D II,{ETHODS

Isalation of nemafodes
LTD affected onion plants and soil were collected from farmer,s fields
in Kalluthavalai, Chettipalayam and Thettatheevu areas (Fig.l). Four
samples were collected f,rorn each field randomly and composited.
Nematodes were isolated fiom bulbs and leaves of lfD affected plant
by maceration technique and fiorn soil b1,'rnodified sieve method. Tliis
rvas perfornted for each field separately.

Maceration technique
The affbcted plant materials including roots were collected fiom eaclr
infested field and then it was cut into Scm pieces and blended by using
motor and pistil. The 15Opnn of micro sieve was placed in the petri dish
and transfen"ed blendbd plant material into the micro sieve rvith saturated
amount of Distilled water and covered. Then it was left for six hours.
Thereafter, Petri dish with water was observed under the microscope
to observe the presence of nematodes as well as identify the species of
nematodes.

About 25Ogm of each infested soilwas taken into a l500ml plastic bowl,
Then 500m1 of water was added into it, and mixed thoroughly with
hand. This mixture rvas filtered by 7lOpm sieve and then filtrate was
collected in another plastic bowl. The large debris collected on the sieve
were discarded. The nematodes were present in the filtrate which was
used to analyze. Filtrate was again filtered by anotirer sieve l50trrm and
collected in a beaker with the help of water dropping bottle. A paper
towel (tissue) was placed in the micro sieve and tiren tire micro sieve
was placed in a petridish containing 30 ml distilled water and after that
tl-re collected water contained nematodes was poured into the rnicro
sieve. It was allowed for six to eight hours and during this period the
nematodes were moved from the micro sieve to Petri dish"

Identification
The collected nematodes were placed in a watch glass with the minimal
amount of water and placed in an oven at 500 C until the heat-relax
stage was formed. After that the watch glass was filled by TAF fixati
containing 7ml ca4AYo formaldehyde,Zml Triethanolamine and 91ml
distilled water and covered. After one week nematodes were mounted
on the cavity slide with glycerin and these slides were used
identification. A number of keys (Bastian, 1865, and Mathur, 1990
Hooper 1986) were used in the identification of nematodes.

Modified sieve rnethod
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RESTiLTS AND DISCUSSION

Adults and different stages fiuveniles) of nematodes were isolated from
affected plants and soil. These nematodes isolates were mainly found
from bulbs, root and root zone of onion. l'here were 200 mounted slides
of nematodes from each field examined for the identification. Tlie
following characteristics rvere recorded based on the identification
catalogues and descripter (Hooper, 1986, Bastian, t 865).

Body of the nema{ocle liras generally snrall vennilorm about lmm
long, and body tapering anteriorly, female rvith relatively short blunt tail
(figure 3)

Figure 3: Body of nematode

Figure 5: of Head of nematode
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F'igure 7: Schematic
diagrarn of Median bulb of
nernatode

Procorpus

Figure 4: Ilead of nematode

6: Median bulb
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I{ead had no papillae, slightly off,set and slightly thickening at the base.

l,ip region low rounded to flattened arteriorly. (Figure 4)

Osophagus consisted of a narrow procorpus, a prorninent oval rnedian
bqlb which often occupied most of the body diameter (Figure 6).

Oesorrhageal qlands that overlaped the intestine mainly dorsally and
laterally (Figure 8).

Figure 8: Oesophageal glands of Nenratode

Esophageal glrmd

Figure 9: Schematic diagram of Osophageal glands of
Nematode

F"ig.11: Schematic diagram of
Stylet

.Nonnaliy niale with elongated sptqqlgg(Figure 12) and distinct'V'
gubernaculum with prorninent brtlsa(Figure l3 ) that enveloped and
supported by bursal rib which was oecupied just below the tail.

Fig.10: Stylet of Nematode
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(lu bi:rnacri lurrr
'i rvith Fiursa

- --- Spic ulc

Figure 12: Spicuie of nelnatrrde F-ignl'*t3: V Shrrpeci gnbernacu
-ium n,itlr hui"sa

Figure 14: Schernatic tiiagnarn oll Guhernacuiums, Spicule and
Bursa of nernatos.le

Based on the observed characteristics tile nema"tocle has been identified
as the fungivorous nernatode species Apltelertcltus Av?":rcGe u'hich was

associated with infested onion in tlie field of Batticaioa rlislrict. It is

normally attracied b1, various fungi probabl3, causing I-l'D in cnion plant
inthe field. Aplrclencht{s uvenut prefcrs to f-eed on tire r.;rvr-,e iium of the
fungi, penetrates into the plant materiais through the pores airerady

created by fungi ancj feeels lhe inyceliun: -nd ririring this process the
plant cells decay causing damage tr: onicn plants ;urci yielci ioss occuls.

The farmers Lise to apply carhoflran to corrtroi the nematccies aird ilct
applying any fungicides to control the fungi causing III'I).

Itisassumed that trjllD is caused by some fungi aird the decay of roois
and death of onion may be iJur: tc tl"le clamagc catised try both fiingi ancl

nematode. It secms that it is a complex clise:rse protilem. It rna5' be

presumed that if tire fungal attack is arrested the dama:qe caused by
nematode may be prevenled as the ncmatode is a funp;al fbeeier (Giannalii

md Sanders, 1989. Mankau aird N,'lankau. tr963), and rhis neniat,:cie is

known to feed on higher plants (I{esiinu, 197i)"
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CONCLUSIONS

The Aphylenchus wenec is a fangivourous nematode feeds on avariety
of fungi but is not known to feed on higher plants. Aphylenchus cNenea I

which is not a causal agent of t,TD in the Batticaloa district, it is caused

by some fungi which could be fed by the nematode Apltylenchus avenea, .

and in this process the damage is increased due to the decay of roots

and bulbs of onion plants. The specific fungi causing LTD will be

identified and suitable treattnent rvill be found in our future study.
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