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Abstract : The paddy root nematode, Hirschmanniella oryzae (Van Brcda de Haan) 
Luc et Goodey, is an important pest of rice, which causes root rot  and gradual retar 
dation of plant growth. I t  was first recorded in Sri Lanka in 1962.~ Paddy is grown 
in all the districts of Sri Lanka, occupying 758,940 hectares of land (1985-1986). 
The occurrence and dispibution of H, oryzae was investigated by  collecting samples 
of paddy roots from 52 locations in 22 districts. Results of this study. indicate an 
islandwide distribution of the nematode. High populations were observed in many 
locations in the wet zone p the r  than in the dry zone. Some paddy growing areasbere 
still free of H. oryzae and consequently it is very important to prevent it's spread from 
infested areas Because of the serious damage i t  can cause to paddy.' 

1. Introduction 

Hirschmanniella oryzae is an important pest and is widely distributed in all 
rice growing areas in the world. It  was originally reported from 1ndonesia.l 
Hi~schmanniella species are long slender nematodes, which enter roots of 
healthy plants, feed on parenchyma cells and multiply inside tissues. Heavily 
attacked roots become dark brown or black and eventually rot. Except a 
gradual retardation of plant growth, no  specific symptoms of the disease 
can be seen on the aerial parts of the plant. Damage roots with brown lesions 

I are visible symptoms on the root systems. The first record of the nematode 
I in Sri Lanka was in 1962 .~  

The effect of H. oryzae on the growth and yield of rice was observed 
by many authors. A yield of 24%, 32%, 36% and 25% in various treatments 
controlling the nematode was observed in  haila and^ Studies in Japan 
showed that the height, tillerin ability and weight of foliage and roots of 
infested plants were r e d ~ c e d . ~  1'95 l 6  9 7  Information on the distribution of 
H. o y zae  in most rice growing countries in the world is very little. Damaged 
roots with brown lesions were observed on paddy roots collected from 
various parts of Sri Lanka. They were h e a d y  infested with this nema- 
tode. Extensive and intensive paddy cultivation in the country with the 

I irrigation projects could facilitate rapid multiplication of this nematode in 
paddy growing soils. Research on development of practical and profitable 
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method of controlling this nematode will be essential to increase yields. 
 eref fore, this survey was carried out .to provide a firm foundation for 
future studies. 

2. Materials and Methods 

Rice root samples from 52 locations in 22 districts of the country wefe 
collected. Each sample consisted _of 10 plants per location. The sampling i n s  
carried out when seedlings we'e 45 days and 3 months old. One hundred 
grammes of washed roots selected randomly from 10 plants were stained 
with acid fucshin and lactoglycerol solution and %ept in plastic vials until. 
examination was possible. The stained roots were dissected under a mioros- 
cope and the number of nematodes were counted. 

3. Results and Discussion 

The occurrence and distribution of H. oryzae determined in this study is 
indicated in Figure 1. Samples were examined from 52 locations in 22 
districts. Table 1 indicates the districts, locations, paddy varieties and the 
number of nematodes observed in 100 grn of roots of 45 days and 3 months 
of age. Considering the number of nematodes 'found in these varieties there 
was no correlation between the degree of infestation and the varieties. 

All  the locations in Kegalle, Matale, Matara, Colombo and Kandy 
districts; Madhu in Mannar; Kalladi in Puttalam; Dummalasooriya in Kurune- 
gala; Chenkaladi in Batticaloa; Iranamadu in Jaffna; Mirigama in Gampaha; 

, Puliyankuliun in Vavuniya; Malvattai, Karativu and Amparai in Amparai; 
Kirinda in Hamwto ta ;  and 'Bentota in Galle district have high counts 
(< 100 nematodes per 100 gm of roots). Of these locations 13 were situated 
in wet zone and 10 were in the dry and intermediate zones. Root systems 
of plants examined in these areas were found damaged with brown lesions. 

Low populations of the nematode were observed in samples examined 
from Batapola in Galle; Ratnapura, Pothupitiya, Thiruwanketiya and Kuru- 
wita in Ratnapura; Paranthan, Kilinochchi, Vellankulam and Mankulam 
in Jaffna; Madukanda in Vavuniya; Inginiyagala in Hambantota; Matugama 
in Kalutara; Hingurakgoda in Polonnaruwa; Mahailluppallama in Anuradha- 
pura and Bibile in Moneragala districts. Of these locations 15 sites were 
located in the dry and intermediate zones and only six were located in wet 
zone. 

In soine areas the very low degree of infestation indicates that infec- 1 

tion is in it's early stages. Certain places are still free from infestation. 
Ahungalle in Galle; Pelrnadulla in Ratnapura; Mullaittivu in Mullaittivu; 
Vavuniya and Omantai in Vavuniya; Nilaveli in Trincomdee and Bandara- v 

gama and Panadura in Kalutara districts are the places, which were free from 
infestation. 
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Figure 1 : Occurrence and distribution of Hirschmanniella oryzae in Sri Lanka. 
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Table 1: Distribution of Hirscbrnanniella oyzae and it's degree of infestation with 
regard to locations and paddy varieties. 

DISTRICTS LOCATION VARIETY NEMATODE NUMBER IN .100gm 
OF ROOTS 

At 45 days At 3 months 

Kegalle Mawanella Bg 94-1 2 261 
Aranayake Bg 94-1 42. 250 
Rarnbukkana Bg 400-1 11 3 04 
Polgahawela Bg 11-11 8 266 

Kandy Kadugannawa Bg 400-1 6 248 
. Teldeniya . Bg 94-1 2 1 321 

Gampola Bg 34-8 28 311 

G d e  Batapola Bg 34-6 0 ' 30 
Ahungalle . . Bg 400-1 0 0 .  
~ e n t o t a  Bw 267-3 2 128 

, . . . 
Matale . Naula Bg 11-11 1 0  258 

Ukuwela Bg 400-1 2 121 

Ratnapura Ratnapura Bg 400-1 0 36 
Pothupitiya Bg 94-6 0 2 8 
Pelmadulla Bg 400-1 0 0 
Thiriwanketiya Bg 400- 1 0 12  
Kuruwita Bg 379-2 0 10 

Jaffna Paranthan Bg 34-6 1 3 5 
Kilinochchi Bg 34-6 0 10 
Mankularn Bg 400-1 0 8 
Iranamadu Bg 34-6 3 108 
Vellankulam Bg 34-8 2 68 

Mullaittivu Mullaittivu Bg 11-11 0 0 

Vavuniya Vavuniya Bg 94-1 1 0 
Madu kanda Bg .400- 1 6 81  
Puliyankularn Bg 11 - 11 8 101 
Omanthai Bg 400-1 3 0 

Amparai Arnparai B~ 94-1 4 258 
Malwattai Bg 94-1 8 2 76 
Karativu Bg 94-1 6 . 266 
Inginiyagala Bg 94-1 5 38 

Mannar Madhu Bg 400-1 1 0  301 
Marukan Bg 11-11 5 50 

Trincomalee Kantale Bg 400-1 3 8 8  
Nilaveli Bg 400-1 2 0 
Tampalakarnarn Bg 94-1 8 36. - 
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Table 1 contd. 

Hambantota 

Batticdoa 

Kalutara 

Pu ttalam 

Matara 

Kurunagala 

~ a m ~ a h a  

Kirinda Bg 379-2 
Yodakandiya . Bg, 94-1 

.. , ,. 

. Chenkaladi Bg 94-1 

Bandaragarna , Bw 267-3 
Matugarna Bg 400-1 
Panadura . Bw 267-3 

Kalladi Bg '276-5 

Mirissa Bg 400-1 
Hakmana Bg 94-1 

Dummalasooriya Bg 34-8 

Mirigarna Bg 400-1 

Colombo Avissavella- Bg 400-1 , 10 114 
' . Kelaniya Bg 94-1 12 210 

Anuradhapura Mahailluppallama Bg 11-1 1 8 3 0 

Moneragda Bibile Bg 11111 4 28 

A few studies on the effect of this nematode on the growth of paddy 
plants have provided evidence that root nematodes are often important 
factors in growth and yield of rice.9 The results of this study indicate a wide 
distribution of the nematode at different densities in all the rice growing 
areas in the country. Hirschmanniella spp. are well adapted to live in mar- 
shes and flooded paddy fields and multiply on some sedges and grasses. 
When the paddy is dry, the nematode become quiescent until the next rainy 
season." In the absence of host plants they could live in soil for 10 weeks 
and the minimum time of development fiom egg to adult is about one 
month. The multiplication factor per generation being as high as 13.12 

In this study high populations were observed in many locations in wet 
zone rather than in dry zone. In ~ a ~ a n '  it was also observed that this 
nematode was more common in damp paddy fields than in. well-drained 
soils. In this country with intensive irrigation projects the cultivation of 
paddy could be increased extensively and intensively in all parts of the 
country. Thes'e factors and the suitable climatic conditions prevailing in rice 
growing areas will lead to the rapid multiplication and distribution of 
H. oryzae in paddy growing soils. Therefore, the results of this study will be 
valuable to evaluate effective and economic control measures for R oryzae 
to reduce population densities below economic threshold level. 



3 6 

Acknowledgements 

H. M. Ro hini K. Ekanayake and U. B. Ekanayake 

Special thanks are due to the extension staff of the Department of Agricul- 
ture for providing paddy samples for this s;htdy. Authors are thankful to 
Mr. H. M. de Alwis, Division of Entomology, CARI, P.O. Box 11, Peradeniya 
and Professor Hilary Crusz, Scientific Co-ordinator, NARESA-SAREC 
Zoological survey of ,Sri Lanka for reading the manuscript. 

References 

1. Agricultural Implementation Programme (1985-1986) Paddy Production Programme. A 
working document,  Ministry of Agricultural Development & Research. pp: 1-6. 

2. GEMMA, T., SHIBUYA, T. & KIKUCHI, S.I., (1964) InvestigaFion on nematode parasitism in 
roots of rice plant and it's injuries. J. of Yamagata Agriculture and Forestry Society 22, 
15-20. 

3 .  GOODEY, T. (1963) on Anguillulina oryzae (Van Breda de 'Haan,  1902) Goodey, 1932, A 
nematode parasite of the roots of rice, Oryza sativa L. J .  Helminth. 14(2),  107,-112. 

4. KAWASHIMA, K. & FUJINUMA, T. (1965) On the injury t o  the rice plant caused by rice 
root  nematode (Hirschmanniella oryzae injury to  the rice seedlings. Bull. o f  the Fukushima 
Prefecture Agricultural Experimental Station 1 ,  57-64. 

5. KAWASHIMA, K. & H0RI;T. (1962) Damage of rice seedlings by Radopholus oryzae. Annual 
report of the Society for plant protection of Northern Japan 13. 120-121. 

6 .  KEOBOONREUNG; S. (1971) Effect of rice root nematode, Hirschmanniella o y z a e  (Van 
Breda d e  Haan 1902) Luc 8i Goodey 1963 o n  rice seedlings. Ph. D, Thesis, Lousiana State 
Univ. ~ k s e r t a t i o n  Abst~actslntemational  32 B, 3529-3720. 1972 

7. KUROKAWA, S. & N A U M U R A ,  R. (1965) Effect of nematicide (D-D) on rice root nema- 

tode, Proceedings of the Association for plant protection, ~ o k o r i k u ,  13: 92-94. 

8. SENEVIRATNE, S. N. DE. S. (1962) The rice nematode - A new record for Ceylon. Trop. 
Agn'c.'CXVIII 1962 pp. 219. 

9 .  TAYLOR, A. I.., KAOSIRI, T., SITTAICHI, T. & BUANGSUWON, D. (1966) Experiments on 
the effect of nematodes on  the growth and yield of rice in Thailand. PI. Prot. Bull. Fac., 14(1), 
17-32. - 

10.  THORNE, G. (1961) Principles of Nematology, New York : McGraw-Hill Co., Inc., XIV, 
553 pp.  

11. VAN BREDA DE HAAN, J. (1902) Een aalties-ziekke de; rijst and mentek' of oo,bambang7, 
. Mededlingen Uit's Lands, Plantentniss 53, 1-65. 

12. VAN DER VECHT, J. & BERGMEN, H. H. (1952) Studies on the nematode (Radopholus 
oryzae Van Breda de Haan) Thorne and it's influence on  the growth of rice plant. Contribu- 
tion of the  Central Agricultural Research Station. Bogor No. 131, 82  pp. 


	JNSF 18_1_31.pdf
	JNSF 18_1_31 (2).pdf
	JNSF 18_1_31 (3).pdf
	JNSF 18_1_31 (4).pdf
	JNSF 18_1_31 (5).pdf
	JNSF 18_1_31 (6).pdf

