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the Management of Stem Bulb Nematode (Ditylenchus dipsaci)

and Bulb Mite (Rhizoglyphus Sp.) Affecting Small Onion
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Abstract: Small onion is an important cash crop in Sri Lanka and is mostly cultivated by farmers in Northern
Province because it gives high profit despitethe damage caused by the pests and diseases in its cultivation.
Among the key pests of onion, stem bulb nematode, Ditylenchus dipsaci and onion mite, Rhizoglyphus are
damaging the small onion severely and theirmanagement is so far solely depending on spraying of inorganic
pesticides injudiciously. To protect the environment from dumping of inorganic chemicals and to help the onion
farmers to use alternate methods for managing these pests, this research was carried outto understand the
potential ofgreen leaves from underutilized plants growing naturally in this region as mulch cum manureto
reduce the population of D. dipsaci and Rhizoglyphus in onion. A nematode infected farmer field was selected
and onion bulbs were planted. Different green leaf manures such as Gliricidia maculata, Calotropis gigantia,
Glycosmis  pentaphylla, Thespesia  populnea and Azadiractaindica were used to evaluate the population of
D. dipsaci and Rhizoglyphus at the field. Onion bulb samples were collected weeklyand analyzed the nematode
and mite population. The results showed that Gliricidia treated plot had the lowest nematode population
(Number of nematode/bulb: 0.00, 1.50, 2.75, 3.50 and 1.50) and lowest mite population (Number of mite/bulb: 0.25,
1.75, 5.50, 11.50 and 4.00) from second to sixth week in the onion bulbs and therefore Gliricidia reduced the
nematode and mite population significantly. Calotropis, Thespesia and Azadiracta showed considerable
reduction in nematode and mite population. Further we need to investigate compounds which are present in
these leaves having the nematicidal and acaricidal properties.
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INTRODUCTION for management of nematodes has been emphasized to

Onion (Allium cepa L.), is one of the important cash environment [9]. Application of organic amendments in
crops grown in Sri Lanka that gives greatest income to the soil is not only beneficial to nematode management
farmers. Several constraints prevent farmers in Sri Lanka but also improving the plant growth and productivity [10].
from obtaining high onion yields. Pest and diseases are
the major threat in onion cultivation to the farmers. Major MATERIALS AND METHODS
onion pests are Stem bulb nematode [1], Onion maggot
[2], Onion thrips [3] and Onion bulb mite [4]. The stem and A study was conducted to evaluate the efficacy of
bulb nematode, Ditylenchus dipsaci, belongs to the major different green leaf manures on the management of stem
pests of several vegetable crops. Considerable losses are bulb nematode in an infected onion field in Puttur, Jaffna.
repeatedly reported from cultures  of  garlic,  onion  [5], By using randomized complete block design (RCBD), well
carrot [6], field bean [7] and chicory [8]. prepared land was divided into four blocks of even size

Bulb mites of the genus Rhizoglyphus (Acari: and further divided into six plots (1m*1m). Each plot was
Acaridae) have been identified as pests of many crops. treated with different types of green leaf manure such as
The most important hosts are species in the family Thespesia populnea, Gliricidia maculate, Calotropis
Liliaceae (e.g. Allium spp.) Inventing alternative strategies gigantia, Azadiracta indica and Glycosmis pentaphylla

researchers, farmers and scientists that do not pollute the
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and allowed for fifteen days for complete decomposition. Symptoms expressed by the plants due to nematode
Control plot was allowed without any treatment. Then infection were scored using a scale described by Insunza
onion bulbs were planted. and Valenzuela [11]. Plants treated with Gliricidia and

Onion bulb samples were taken weekly (one Thespesia were observed without any symptoms in the
bulb/plot). Nematode and mite  population  in  the  roots field due to low numbers of nematode in the bulbs.
of bulb was analyzed by examining the bulbs in the Azadiracta and Calotropis treated plants appeared with
laboratory under stereomicroscope. It was done by low symptoms. They had second lowest nematode
manual counting of nematode and mite present in bulb by population.
dissection under stereo microscope. Data were Plants treated with Glycosmis showed no visual
statistically analyzed by using SAS package and the symptoms until fourth week. After fifth week reduced
significance among the treatments was determined growth  and    slight     necrosis     was    observed.  Finally
according to LSD mean separation test  at  95%
confidence interval. Expression of symptoms was
determined weekly based on the visual observation of
symptoms in the field using a scale described by Insunza
and Valenzuela [11].

0.0 :Plants without symptoms
0.5 :No visual symptoms but nematode was detected
1.0 :Reduced growth/slight necrosis on the bulbs, small

bulbs
2.0 :Symptoms on the top, distortion, swellings of false

stem and leaves, leaf growth
 "fan- like", bulbs apparently not infected

3.0 :Bulbs/roots rotted or necrotic but no visual
symptoms in the plant tops

4.0 :Death of plant at the end of the experiment, stunting
of stem base, being separated 
from the bulb, bulb base necrotic or rotted.

5.0 :Death of young plants within 4-5 weeks after
planting

RESULTS AND DISCUSSION

Giliricidia had the lowest nematode population.
Among the green leaf manure tested Gliricidia best
suppressed the nematode population followed by
Azadiracta and Calotropis.

Azadiracta and Gliricidia leaf extract had the
nematicidal properties such as inhibition of egg hatching
and increasing larval mortality up to 80% at various
concentrations [12]. But Gliricidia has high potassium
(2.8%), which is responsible for production of healthy
root system. When the plant is healthy, nematode
infection is low [13].

Green leaf manures suppress nematode reproduction
by addition of substances that attracted the soil
antagonistic microbes such as Pseudomonas florescence
and Trichoderma sp, kill the nematodes [14] or altering
soil physical and chemical properties specially soil pH
that may not conducive for nematode development [15].

Table 1: Effect of green leaf manure on nematode population
Treatment 2  week 3  week 4  week 5  week 6  weeknd rd th th th

Gliricidia 0.00 1.50 2.75 3.50 1.50d e d d d

Calotropis 0.75 3.50 4.25 7.75 2.00c c c c c

Glycosmis 1.75 7.75 14.0 8.50 5.00b b b b a

Thespesia 0.00 2.25 3.50 7.25 2.25d e d c c

Azadiracta 0.25 2.5 3.5c, 7.25 3.00d d d c b

Control 4.25 9.75 19.25 16.00 ---a a a a

Same alphabet in a column indicate the values are not significantly different
according to the LSD mean separation at 95% confidence interval.

Table 2: Visual score on the development of symptom on onion in different
treatments in the field

Treatments 2  week 3  week 4  week 5  week 6  week 7  weeknd rd th th th th

Gliricidia 0 0.125 0.125 0.1875 0.25 0.25
Calotropis 0.25 0.25 0.25 0.5 0.5 0.75
Glycosmis 0.375 0.75 1 1.5 1.75 2
Thespesia 0 0.1875 0.25 0.25 0.25 0.375
Azadiracta 0.125 0.25 0.25 0.375 0.375 0.5
Control 1.75 2 2.5 3.5 4 4

Table 3: Effect of green leaf manure on mite population
Treatment 2  week 3  week 4  week 5  week 6  weeknd rd th th th

Gliricidia 0.25 1.75 5.50 11.50 4.00c d e e e

Calotropis 0.50 4.25 13.25 15.75 8.75c c c c b

Glycosmis 3.25 9.50 20.50 21.75 17.25b b b b a

Thespesia 0.50 2.25 11.50 12.5 7.50c d d d c

Azadiracta 0.50 2.25 12.25 13.00 6.75c d d d d

Control 13.25 24.50 26.50 31.75 ---a a a a

Same alphabet in a column indicate the values are not significantly different
according to the LSD mean separation at 95% confidence interval.

symptoms on the top, distortion, swellings of false stem
and leaves and “fan-like” leaf growth were observed in
the plants due to considerable amount of nematodes were
found in the bulbs.

In control treatment second week symptoms on the
top, distortion, swellings of false stem and leaves and
“fan-like” leaf growth were observed in the plants. During
fourth and fifth week bulb or root rot was observed in the
bulbs. Finally plants in control treatment were died at the
end of the experiment.
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Gliricidia reduced the mite population significantly. 6. Greco, N., A. Brandonisio and P. Boncoraglio, 2002
Thespesia, Azadiracta and Calotropis also reduced the Investigations on Ditylenchus dipsaci damaging
mite population considerably. carrot in  Italy.   Nematology  Mediterranea  (Italy),

Beute and Benson [16] have suggested that soil 30: 139-146.
microfauna (Nematode) can contribute to the induction of 7. Kornobis, S., 1994. The development of Populations
root diseases by mites due to creating ports of entry for of stem nematode (Ditylenchus dipsaci (Kühn))
the pathogen and altering disease susceptibility of the isolated from Vicia faba ssp. minor . Roczniki
host. Gliricidia showed best suppressive effect against rolnicznich nauk, Seria E, 24(1-2): 53-55.
nematodes. It might be the reason for the plants treated 8. Urek, G. and S. Lapagne, 2000. Stem nematode
with Gliricidia showed lowest mites in the bulb. Ditylenchus dipsaci (Kühn, 1857) Filipjev, 1936 - a

Plants treated with Thespesia, Azadiracta and dangerous parasite of salad crops in Primorska.
Calotropis showed suppressive effect against Sodobno- Kmetijstvo., 33(6): 251-254. (Online)
nematodes. So it might be the reason for low mite <http://web5.silverplatter.com/webspirs/start.s.?
population in the plants treated with these three leaves. c29094 customer => (April 12, 2015)

CONCLUSION Comparision of the efficacy of ground wild cucumber

Potential of green leaf manures in the management of Meloidogyne  incognita  in tomato, Phytopathology,
nematode onion stem bulb nematode and bulb mite was 156:264-267.
explored. Among the green leaf manures, Gliricidia 10. Agyarko, K. and J.S. Asante, 2005. Nematodes
reduced the populations of nematodes and mites in the dynamics in soil and amended with neem leaves and
onion bulb significantly. Thespesia, Azadiracta and Poultry  manure,   Asian   Journal  of Plant  Science,
Calotropis also reduced the nematode and mite 4: 428-428.
population considerably. 11. Insunza, B.V. and A.A. Valenzuela, 1995. Control of

REFERENCES extracts of medicinal plants from Chile. Nematropica,

1. Yuksel, H.S., 1960. Observations on the life cycle of 12. Nazli, R., M. Ahfter, S. Ambreen, A.H. Solangi and N.
Ditylenchus dipsaci on onion seedlings. Sultana, 2008. Insecticidal, Nematicidal and
Nematologica, 54(4): 289-296. Antibacterial Activities of Gliricidia sepium, Pakistan

2. Poprawski, T.J., P.H. Robert and N.K. Maniania, 1985. Journal of Botany, 40(6): 2625-2629.
Susceptibility of the onion maggot Delia antique 13. Wachira,  P.M.,   J.W.  Kimenju,  S.A.  Okoth  and
(Diptera:Anthomyiidae), to the mycotoxin destruxin R.K. Mibey, 2009. Stimulation of Nematode-
E. The Canadian Entamologist, 117(06): 801-802. Destroying Fungi by Organic Amendments Applied

3. Lesly, W.D., M.A.P.W.K., Malviarachchi, S.W. in Management of Plant Parasitic Nematode, Asian
Jeyawardena and M.J.M.P. Kumararathne, 2002. Journal of Plant Sciences, 8(2): 153-159.
Farmer management practices on the productivity of 14. Fravel, D., 2000. Commercial biocontrol products for
big onion cultivation in the dry zone of Sri lanka. use against soil borne crop diseases. USDA ARS
Annals of the Sri Lanka Department of Agriculture, Biocontrol of plant disease laboratory: commercial
4: 385-392. biocontrol product list (online). <http://

4. Diaz, A., K. Okabe, C.J. Eckenrode, M.G. Villani and www.barc.usda.gov/ psi/ bpdl/ bpdlprod/
B.M. Oconnor, 2000. Biology, ecology and bioprod.html,updated> (19 may 2015). 
management of the bulb mites of the genus 15. Wang, Y. and C.C. Chao, 1995. The Effect of organic
Rhizoglypus (Acari:Acaridae). Experimental and farming practices on the chemical, physical and
Applied Acarology, 24(2): 85-113. biological properties of soil in Taiwan. FFTC book

5. Aftalion, B. and E. Cohn, 1990 Characterization of Series, 46: 33-39.
two races of the stem and bulb nematode 16. Beute, M.K. and D.M. Benson, 1979. Relation of
(Ditylenchus dipsaci) in Israel. Phytoparasitica (UK), small soil fauna to plant disease. Annual Review of
18: 229-232. Phytopathology, 17(1): 485-502.

9. Mashela, P.W., H.A. Shimelis and F.N. Mudau, 2008.

fruits, aldicarb and fenamiphos on suppression of

Ditylenchus dipsaci on garlic (Allium sativum) with

25(1): 35-41.


