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ABSTRACT 

Faruk, M. I., Islam, M. M., Elahi, F. and Khatun, F. 2018. Yield loss assessment of onion due to root-knot nematode 

meloidogyne incognita. Bangladesh J. Plant Pathol. 34 (1&2): 39-42 

A study on assessment of yield loss of onion due to 

root knot nematode caused by Meloidogyne incognita 

was undertaken in the pot-house. Onion var. BARI 

piaz-4 seedlings were inoculated with heavily M. 

incognita infected chopped roots of tomato @2, 4, 6, 

8, 10 g root/kg soil in the pot experiment during 2012-

13, 2013-14 and 2014-15 cropping years. Data on gall 

index and bulb yield were collected at harvest. Onion 

bulb yield was reduced with the increasing root knot 

disease severity i.e. initial inoculum levels of M. 

incognita with the few exception.  The reduction of 

onion bulb yield was 3.43% to 30.25% when 

seedlings of onion were inoculated with 2 to 10 g root 

knot nematode, M. incognita, infested chopped gall 

roots of tomato /kg of soil. The maximum reduction 

in bulb weight was 30.25% at inoculums level 8 gm 

of chopped gall root/kg soil.  
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INTRODUCTION 1 

 

Onion (Allium cepa L.) belongs to the family 

Alliaceae is one of the most important and familiar 

crop specially bulb onion through the world. It is also 

used as popular vegetable in many countries of Asia 

and most popular spice in Bangladesh. It ranks first in 

the area (459000 acres) and production (1867000 MT) 

(BBS 2017). It covers almost 45% of the total areas 

under spices (BBS 2017). The national average yield 

is only 4.07 t/ha which are quite low compared to 

world average of 17.27 t/ha (FAO 1998). Onion crops 

are affected by a number of soil borne and foliar 

diseases (Munoz et al. 1984, Ahmed and Hossain 

1985, Meah and Khan 1987). Common soil-borne 

diseases of onion are damping-off, pink root and 

Fusarium basal rot and root knot nematode. Recently, 

root knot nematode of onion is become destructive 

and most prevalent where temperatures are 18 to 

27°C, except for Meloidogyne hapla, which is adapted 

to lower temperatures. A number of phytonematodes 

are associated with onion roots and soil of onion 

fields in onion growing countries. The well 

documented species are Aglenchus siddiqii (Khan et 

al. 1992), Ditylenchus dipsaci, Helicotylenchus 

indicus (Khan et al. 1985), Meloidogyne incognita 

(Khan and Omiyi 1985, Doucet et al. 1994), M. hepla 

(Romney et al. 1974), M. chiwoodi  (Westerdahi et al. 

1993), M. arenaria (Babu and Vadivelu 1989), M. 

graminicola (Monterio et al. 1988), M. javanica, M. 

thamesi, Pratylenchus brachyurus (Lordello et al. 

1971). Among them M. incognita and M. graminicola 
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are known as onion root knot nematode, which are the 

common pest of the crop. Meloidogyne spp. have a 

wide host range belonging to many plant species but 

onion is the most suitable host among them (Doucet et 

al. 1994). In Bangladesh, information is not available 

about yield loss of onion due to infection of root-knot 

nematode. So, the present work has been carried out 

to determine the yield loss of onion by root-knot 

nematode. 

 

MATERIALS AND METHODS 

 

The pot experiment was conducted during 2012-13, 

2013-14 and 2014-15 cropping seasons in the pot 

house of Plant Pathology Division, BARI, Joydebpur, 

Gazipur. Sterilized soil (5 kg) was used in each pot. 

Five different level of preplant root knot nematode 

inoculums density were used which considered as 

treatment viz. i) Control (no nematode inoculums), ii) 

Inoculum density 2 g/kg soil, iii) Inoculum density 4 

g/kg soil, iv) Inoculum density 6 g/kg soil, v) 

Inoculum density 8 g/kg soil, vi) Inoculum density 10 

g/kg soil. The root knot nematode M. incognita 

infested chopped galled roots of tomato was used as a 

pre-plant nematode inoculums for each treatment.  

The experiment was laid out in a completely 

randomized design (CRD) with 5 replications. Forty-

five days old onion seedlings, BARI piraz-4 grown on 

sterilized soils and five seedlings were transplanted on 

each pot. All intercultural operations such as 

fertilizers application, weeding and irrigation were 

done as per standard recommendation (Azad et al. 

2017). After 120 days of transplanting, all plants from 

each pot were uprooted carefully without damaging 

Vol. 34, No. 1 & 2, 2018 39 



the root system and cleaned the root system with tap 

water. Root knot disease severity was recorded as gall 

index following 0-10 scale of Zeck (1971) and weight 

of bulbs was recorded. 

 

RESULTS AND DISCUSSION 
 

Results of the present study are presented in table 1, 2 

and 3. During 2012-13 cropping year results indicated 

that onion bulb yield was decreased with the increase 

of nematode population except inoculum density 4 

g/kg soil where more reduction of bulb yield was 

observed (Table 1). In this cropping year bulb weight 

was reduced by 4.74 to 11.71% when plants were 

inoculated with 2 to 10 g/kg soil of root knot 

nematode infested chopped gall roots of tomato. The 

maximum yield reduction 11.71% was observed when 

the highest initial nematode inoculums density (10 

g/kg soil) was used followed by the intermediate level 

of pre-plant nematode inoculums density 4 g/kg, 8 

g/kg and 6 g/kg of soil of chopped gall roots of 

tomato, respectively were used. The minimum yield 

reduction 4.74% was recorded when 2 g/kg inoculums 

of soil of chopped gall roots of tomato were used. 

Regarding root knot nematode disease severity, the 

maximum gall index value 2.30 was observed when 

the highest pre-plant nematode inoculums (10 g/kg of 

soil of chopped gall roots of tomato) was used 

followed by the preplant nematode inoculums density 

4 g/kg, 8 g/kg and 6 g/kg of soil of chopped gall roots 

of tomato with gall index value 2.25, 2.20 and 1.75, 

respectively.  
 

Table 1. In-vitro assessment of yield losses of onion 

due to the infestation of root knot nematode, 

Meloidogyne incognita during 2012-13 

cropping season 

Treatments Gall index          

(0-10 

scale) 

Average 

yield     (g 

bulb-1) 

Yield 

reduction 

over control  

(%) 

Control 0.00 43.50 - 

Inoculum density (2 

g/kg soil) 

1.50 41.53 04.74 

Inoculum density (4 

g/kg soil) 

2.25 39.13 11.17 

Inoculum density (6 

g/kg soil) 

1.75 39.38 10.46 

Inoculum density (8 

g/kg soil) 

2.20 39.25 10.83 

Inoculum density (10 

g/kg soil) 

2.30 37.25 11.71 

 

During 2013-14 cropping season the onion bulb yield 

is decreased as the increased of pre plant nematode 

inoculums density  except inoculums density 6 g/kg 

and 10 g/kg soil where less yield reduction of bulb 

was observed (Table 2). Bulb weight was reduced by 

20.02% to 30.35% when soils were inoculated with 2 

to 10 g/kg soil of root knot nematode infested 

chopped gall roots of tomato. The maximum yield 

reduction 30.35% was observed when initial 

nematode inoculums density 8 g/kg soil was used 

followed by pre-plant nematode inoculums density 4 

g/kg, 10 g/kg and 2 g/kg of soil of chopped gall roots 

of tomato with the reduction of bulb is 28.94%, 

25.24% and 25.08%, respectively. The minimum 

yield reduction 20.02% was recorded when 6 g/kg 

inoculums of soil of chopped gall roots of tomato 

were used. Regarding the root knot disease severity, 

the maximum gall index value 2.88 was recorded in 

inoculums density 8 g/kg soil followed by 6 g/kg soil 

and 10 g/kg soil where the gall index value was 2.48 

and 2.16, respectively. The minimum gall index value 

1.28 was observed by the inoculums density 2 g/kg of 

soil followed by the inoculums density 4 g/kg of soil. 
 

Table 2. In-vitro assessment of yield losses of onion 

due to the infestation of root knot nematode, 

Meloidogyne incognita during 2013-14 

cropping season 

Treatments Gall 

index          

(0-10 

scale) 

Average 

yield (g 

bulb-1) 

Yield 

reduction 

over control 

(%) 

Control 0.00 49.76 - 

Inoculum density 

(2 g/kg soil) 

1.28 37.28 25.08 

Inoculum density 

(4 g/kg soil) 

1.32 35.36 28.94 

Inoculum density 

(6 g/kg soil) 

2.48 39.80 20.02 

Inoculum density 

(8 g/kg soil) 

2.88 34.68 30.35 

Inoculum density 

(10 g/kg soil) 

2.16 37.20 25.24 

 

During 2014-15 cropping year results indicated that 

onion bulb yield is decreased as the increased of 

nematode population except inoculums density 6   

gkg-1 and 10 gkg-1 soil where less yield reduction of 

bulb was observed (Table 3). Bulb weight was 

reduced by 3.43 to 27.58% when soils were 

inoculated with 2 to 10 gkg-1 soil of root knot 

nematode infested chopped gall roots of tomato. The 

maximum yield reduction 27.58% was observed when 

initial nematode inoculums density 8 gkg-1 soils was 

used followed by pre-plant nematode inoculums 

density 4 gkg-1, 10 gkg-1 and 6 gkg-1 of soil of 

chopped gall roots of tomato, respectively were used. 

The minimum yield reduction 3.43% was recorded 

when 2 gkg-1 inoculums of soil of chopped gall roots 

of tomato were used. The maximum gall index value 
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3.02 was recorded in 8 gkg-1 soils treatment followed 

by 10 g kg-1 and 6 g kg-1 of soil treatments. 
  

Table 3. In-vitro assessment of yield losses of onion 

due to the infestation of root knot nematode, 

Meloidogyne incognita during 2014-15 

cropping season 

Treatments Gall 

index          

(0-10 

scale) 

Average 

yield (g 

bulb-1) 

Yield 

reduction 

over control 

(%) 

Control 0.00 48.33 - 

Inoculum density 

(2 g/kg soil) 

1.58 46.67 03.43 

Inoculum density 

(4 g/kg soil) 

1.71 36.67 24.13 

Inoculum density 

(6 g/kg soil) 

2.58 37.50 22.41 

Inoculum density 

(8 g/kg soil) 

3.02 35.00 27.58 

Inoculum density 

(10 g/kg soil) 

2.87 36.67 24.13 

 

The present study showed that root knot nematode M. 

incognita casing yield loss of onion. This is in 

agreement with previous findings of Khan (2003) who 

reported that M. incognita causing damage to onion 

production. From the present study it was observed 

that onion bulb yield is related to the root knot 

nematode disease severity which indicated that 

increased the root knot disease severity resulted 

decreased the bulb yield as a results increased the 

yield reduction of onion. Similar findings have been 

reported by many other researchers. Some of them 

reported that marketable yields of onion were reduced 

by 31%, 72%, and 64%, respectively at 2, 6, and 18 

root knot nematode M. hapla J2/cm3 soil (Olthof and 

Potter 1972a and 1972b; Merrifield 1999). Reduction 

in the bulb yield up to 70% was observed in heavily 

infested commercial fields in New York (Widmer et 

al. 1999). Pang et al. (2009) reported that 

Meloidogyne hapla and M. incognita both cause 

severe damage in onion production and the initial 

inoculums density of  M. hapla and and M. incognita 

are co-related with yield loss of onion. Corgan et al. 

(1985) and Babu and Sivagami (1989) also reported 

that Meloidogyne incognita population densities 

greater than 1 egg and juvenile/cm3 soil can cause 

significant yield loss of onion in sandy loam soil.  

From the study it may be concluded that root knot 

nematode infestation causes yield loss of onion and 

the higher the root knot disease severity resulted 

increased the reduction of onion yield as a results 

increased yield losses of onion. 

 

ACKNOWLEDGEMENT 

 

This research was supported by Bangladesh 

Agricultural Research Institute, Gazipur. Special 

thanks to Chief Scientific Officer and Head, Plant 

Pathology Division, BARI for his valuable 

suggestion. Thanks to Mr.  Md. Abdur Razzak and 

Mr. Zamil Akter (Scientific Assistant) for their 

assistance in this research work. 

 

LITERATURE CITED 

 

Ahmed, H. U. and Hossain, M. M. 1985. Final report 

of project crop disease survey and 

establishment of a herbarium at BARI, Plant 

Path. Div. BARI, Joydebpur, pp 1670. 

Azad, A. K., Goswami, B. K., Rahman, M. L., 

Malakar, P. K., Hasan, M. S. and Rahman, 

M. H. H. 2017. Edited: Krishi Projukti 

Hatboi (Handbook on Agro-technology), 7th 

edition, Bangladesh Agricultural Research 

Intitute, Gazipur-1701, Bangladesh: pp276-

277 

Babu, R. S., and Sivagami, V. 1989. Pathogenicity of 

root-knot nematode on onion. International 

Nematology Network Newsletter 6:11-13. 

BBS. 2017. Statistical Year Book Bangladesh, 

Bangladesh Bureau of Statistics, Statistics 

Information Division, Ministry of Planning, 

Government of the People’s Republic of 

Bangladesh, Dhaka, Bangladesh. pp142 

Corgan, J. N., Lindsey, D. L. and Delgado, R. 1985. 

Influence of root-knot nematode on onion. 

Hort- Science 20:134-135. 

Doucet, M. E., De-Ponce, E. L., Dapoto, G., Junyent, 

R. G. and Giganti, H. 1994. Association of 

Meloidogyne incognita and onion in the 

valley of Rio Negro and Neuquen, 

Argentina, Nematological Abstracts 063-

01483. 

FAO. 1998. FAO Yearbook, Production 1998. Food 

and Agriculture Organization of United 

Nations, Rome, Italy. 51:135-136.  

Khan, A., Khan, H. A. and Bilqees, F. M. 1992. 

Aglenchus siddiqii a new nematode species 

from Karachi, Pakistan Nematological 

Abstracts 062-01078. 

Khan, A., Saeed, M. and Rajput, T. 1985. Pathogenic 

effect of various population levels of 

Helicotylenchus indicus on tomato and onion 

seedlings. Helminthological Abstracts Series 

B. 057-00602. 

Khan, F. A.  and Omoyi, P. I. 1985. Reaction of 

selected cultivars of onion to root-knot 

nematode in Northern Nigeria. Plant 

Breeding Abstracts 056-09974. 

Vol. 34, No. 1 & 2, 2018 41 



Khan, M. R. 2003. Effect of different inoculum levels 

of root-knot nematodes, Meloidogyne 

incognita race 2 on onion (Allium cepa L.). 

Indian Journal of Nematology 33:61-88. 

Lordello, L. G. E., Mello-Filho, A. De. T. and De-

Toledo. M.F. 1971. Occurrence of 

nematodes under onion, Soils and Fertilizers. 

036-00882. 

Meah, B. and Khan, A. A. 1987. Checklist of 

vegetables and fruit diseases in Bangladesh. 

Dept. of Plant Path. Bangladesh Agril. Univ., 

Mymensingh. 22pp. 

Merrifield, K. 1999. Biology, host ranges, and 

damage levels of root-parasitic nematodes on 

selected central Oregon crops. Oregon State 

University Nematode Testing Lab. 

http://mgd.nacse.org/hyperSQL/squiggles/ot

her/ CentralORVegDamage3.html Accessed 

on 23 July 2009. 

Monteiro, A., Barbosa-Ferroz, R. and Ferraz, I. C. C. 

1988. First record and preliminary 

information on the host range of 

Meloidogyne graminicola in Brazil. 

Helminthological Abstracts Series B. 058-

00667. 

Munoz, D. C. I., Martinez, J. J. P. and Perez, A. P. 

1984. Onion seed production under tropical 

conditions. Humbalst Inst. Fund. Res. Trop. 

Agric. Acad. Sci. 10(2): 42-45. 

Olthof, T. H. A. and Potter, J. W. 1972a. Relationship 

between population densities of Meloidogyne 

hapla and crop losses in summer maturing 

vegetables in Ontario. Phytopathology 

62:981-986. 

Olthof, T. H. A. and Potter, J. W. 1972b. Relating 

nematode populations to crop losses. Canada 

Agriculture 17:18-22. 

Pang, W., Hafez, S. L. and Sundararaj, P. 2009. 

Pathogenicity of Meloidogyne hapla on 

onion. Nematropica 39:225-233. 

Romney, R. K., Andersona, J. L. and Griffin, G. D. 

1974. Effectos of DCPA on seedlings 

infection by root-knot nematode. 

Helminthological Abstracts-Series-B-1975-

044-00856. 

Westerdhal, B. B., Anderson, C. E., Noffsinger, E. 

M., Carlson, H. L., Roberts, P. A. and 

Weiner, A. 1993. Pathogenicity of the 

Columbia root-knot nematode to onions. 

Plant Dis. 77(8): 847. 

Widmer, T. L., Ludwig, J. W. and Abawi, G. S. 1999. 

The northern root-knot nematode on carrot, 

lettuce, and onion in New York. New York’s 

Food and Life Sciences Bulletin. Department 

of Plant Pathology, Cornell University, New 

York State Agricultural Experiment Station, 

Geneva, NY 14456.  

Zeck, M. W. 1971. A rating scheme for field 

evaluation of root knot nematode infestation. 

Planzenschuta-Nacht, 24: 141-144. 

42   Bangladesh J. Plant Pathol. 

http://mgd.nacse.org/

