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ABSTRACT 
A survey of nematodes associated with papaya in Hyderabad and Karachi district, Sindh, Pakistan was conducted 
during September - October, 2005. Eighty samples of rhizosphere soil were collected from ten localities. Seven 
stylet bearing nematode genera and six species were recorded. The population density was measured and the highest 
density was that of Aphelenchus avenae (100/200 cm3) followed by Pratylenchus zeae (65/200 cm3 soil) and 
Helicotylenchus indicus (40/200 cm3 soil). A cluster analysis of nematode data of localities was performed. Two 
main groups can be recognized: group I and group II which comprise of seven and three localities respectively. In 
group I species namely Meloidogyne incognita, Tylenchus larvae and Helicotylenchus indicus are common. On the 
other hand, group II comprises of localities in which species like Aphelenchus avenae, Hoplolaimus indicus and 
Pratylenchus zeae are abundant. 
 
INTRODUCTION 
Papaya (Carica papaya L.) is believed to be a 
native of America, probably southern Mexico and 
neighbouring Central America (Mortan, 1987). It 
is generally grown from seed and needs sufficient 
rainfall or irrigation with good drainage. There are 
appreciable quantities of vitamins A and C in fresh 
fruit, alongwith protein dissolving enzymes which 
indicates its commercial potential (Purseglove, 
1977). Due to the high demand for fresh fruit in 
urban centres, a number of farmers have grown 
orchards to meet this need, and thus papaya is 
extensively cultivated in lower Sindh. 
 
Papaya suffers from many pests including plant 
parasitic nematodes and often crop losses may be 
substantial. Root-knot nematodes are one of the 
most important nematodes associated with papaya 
(Caveness, 1967). These nematodes are principally 
spread through cultivation and surface runoff or 
irrigation. In a previous study some nematodes 
affecting papaya in Sindh are listed (Maqbool and 
Fayaz, 2001). 
 
In the present studies nematodes associated with 
papaya at different localities of Hyderabad and 
Karachi district are reported. 

 
MATERIALS AND METHODS 
Surveys were conducted in papaya growing 
localities of Karachi and Hyderabad districts of 
Sindh (Pakistan) during September and October 
2005. Localities included Malir Bangla, Memon 
Goth, Haji Wali Mohd Goth, Manghupir, Kisano 

Mori, Mir farm (Tandojam), Darya Khan 
Nahyoon, Tando Soomro, Pallijani and Khaibar. 
Eighty soil and root samples were collected at ten 
random sites within each field from the 
rhizosphere of trees at selected localities at a depth 
of 5-30 cm using a soil corer and a shovel. Soil 
samples, (c. 200g) from around the rhizosphere at 
each locality were collected in polythene bags that 
were sealed and kept at 10-15°C. The soil samples 
were pooled to obtain a composite sample. 
Nematodes were extracted from the samples using 
Baermann funnel technique (Southey, 1970). 
Root-knot nematode females were extracted from 
the galls present on the roots and species 
identification was based on morphology of 
perineal pattern (Eisenback et al. 1981). Other 
nematodes present in the sample were also 
identified and their numbers recorded using a 
binocular microscope (15 x). A cluster analysis of 
various localities was performed using sum of 
squares clustering algorithm (Orloci, 1978). 
 
RESULTS AND DISCUSSION 
Nematodes found in the rhizosphere of papaya are 
summarized in Table I. Seven stylet bearing 
nematode genera isolated included Aphelenchus, 
Tylenchus, Hoplolaimus, Meloidogyne, 
Tylenchorhynchus, Pratylenchus and 
Helicotylenchus. 
 
The dominant nematodes were Aphelenchus 
avenae (mean = 100/200 cm3 soil), Pratylenchus 
zeae (65/200 cm3 soil) and Helicotylenchus 
indicus (40/200 cm3 soil). Two main groups can 
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be recognized: group I and group II which 
comprise of seven and three localities respectively 
(Fig. 1). In group I species namely Meloidogyne 
incognita, Tylenchus larvae and Helicotylenchus 
indicus are common. Conversely, group II 
comprises of localities in which species like 
Aphelenchus avenae, Hoplolaimus indicus, 
Helicotylenchus indicus and Pratylenchus zeae are 
abundant. 
 
Of the several nematodes associated with papaya, 
root-knot nematodes appear to be economically 
significant in papaya cultivation and enjoys 
worldwide distribution. Morton (1987) and 
Babatola (1985) reported that papaya may suffer 
retarded growth, low fruit yield and shorter 
lifespan when severely infected with Meloidogyne 
incognita. Recommended control measures call for 
use of resistant cultivars, cultural practices and 
application of nematicides. Control through the 
use of resistant cultivars is cheap and effective but 
such cultivars are not readily available. Use of 
chemicals as pre-planting soil fumigation is 

effective (Ahmad and Sultana, 1981) but recent 
concerns about their indiscriminate use warrants a 
careful approach. These were also known to affect 
beneficial microflora and thus disturb the 
ecological balance. 
Control of nematodes associated with papaya 
using plant material is suggested which increases 
soil fertility (Muller and Gooch, 1982) as well as 
causing considerable deleterious effect on plant 
nematode populations. 
 
CONCLUSION 
Since plant materials are environment friendly and 
much cheaper than chemical nematicide, they offer 
a good alternative for nematode management. 
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Fig. 1 Dendrogram derived from sum of squares clustering of the nematode communities of ten localities of 

Karachi and Hyderabad district, Sindh. (1 = Malir Bangla; 2 = Memon Goth;3 = Haji Wali Mohd 
Goth; 4 = Manghupir; 5 = Kisano Mori; 6 = Mir farm, Tandojam; 7 = Darya Khan Nahyoon; 8 = 
Tando Soomro; 9 = Pallijani; 10 = Khaibar). 
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Table I  Nematodes associated with Papaya isolated from soil around the Rhizosphere in Hyderabad 
  and Karachi districts of Sindh, Pakistan. Numbers per 200g are given in parentheses. 

 No. Locality    Nematodes 

 1. Malir Bangla   Meloidogyne incognita (3); Tylenchus larvae (10). 

2. Memon Goth   Meloidogyne incognita (2); Tylenchus  larvae (6). 

3. Haji Wali Mohd Goth  Tylenchorhynchus larvae (30). 

4. Manghupir   Meloidogyne incognita (5); Tylenchus larvae (10);  
      Pratylenchus zeae (30). 

5. Kisano Mori   Meloidogyne incognita (4); Tylenchus larvae (25);  
      Helicotylenchus multicinctus (10); Tylenchorhynchus 
      larvae (28); Aphelenchus avenae (100); Hoplolaimus 
      indicus (17); Pratylenchus zeae (191). 

6. Mir farm, Tandojam  Meloidogyne incognita (14); Tylenchus larvae (10);  
      Helicotylenchus multicinctus (3); Tylenchorhynchus  
      larvae (20); Aphelenchus avenae (130); Hoplolaimus 
      indicus (7); Helicotylenchus indicus (43). 

7. Darya Khan Nahyoon  Aphelenchus avenae (70); Pratylenchus zeae (9). 

8. Tando Soomro   Helicotylenchus indicus (36); Pratylenchus zeae (30). 

9. Pallijani    Meloidogyne incognita (22); Tylenchus larvae (11);  
      Helicotylenchus indicus (41). 

10. Khaibar    Helicotylenchus multicinctus (17); Tylenchorhynchus 
      larvae (50). 
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