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Abstract 

Flower cultivation has been practiced in India since times immemorial but it is 
only in the recent years that floriculture has blossomed into a viable business 
sector. The floriculture activity has evolved as a viable and profitable 
alternative, with a potential to generate remunerative self employment among 
small and marginal farmers, and earn the much needed foreign exchange in 
developing countries like India. Plant parasitic nematodes are one of the 
principal agents of crop losses in Indian floriculture, they not only cause 
quantitative decline but also affect quality of produce. In addition to causing 
direct damage, nematode synergies the infection by root-rot and wilt causing 
fungi and bacteria leading to greater disease severity and crop damages. In this 
study an attempt is made to collate up to date information on major nematode 
species associated with some highly valued commercial flowers such as asiatic 
lily, carnation, chrysanthemum, gerbera, gladiolus rose, tuberose etc. Among 
various nematodes identified the most devastating nematode genera affecting 
flowers are Meloidogyne, Aphelenchoides, Ditylenchus, and Pratylenchus.  
Increasing the productivity as well as quality of ornamental produce in the 
subcontinent to capture the international market, there is an urgent need to 
study the biology of nematode, host pathogen relationship and epidemiology of 
diseases and also popularization of existing management options among the 
farming community greatly needed to attain sustainable production. 
Key words: Floriculture, Plant parasitic nematodes, self employment, foreign 
exchange. 

INTRODUCTION 

India has a long tradition of floriculture. References to flowers and gardens are 
found in most of our ancient scriptures like the Vedas, Ramayana, Mahabharatha, etc. 
Commercial floriculture in our country has assumed some importance only in the recent 
times. Commercial floriculture especially of cut flowers has gained ground in recent 
times. The floriculture activity has evolved as a viable and profitable alternative, with a 
potential to generate remunerative self employment among small and marginal farmers, 
and earn the much needed foreign exchange in developing countries like India. 
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 Flower crops are estimated to cover around 146,000 ha area with the production 
of 66.66MT and productivity of million MT in India(National Horticultural Board,2009-
10).The major flower growing states in India are Tamil Nadu, Karnataka, Andhra 
Pradesh, Maharashtra, Haryana, West Bengal, Gujarat, Delhi, Uttar Pradesh, Haryana, 
Orissa and Madhya Pradesh. Five hundred hectare climatically controlled greenhouses 
are available for growing quality flowers for export.  

Phytonematodes are one of the major pests of highly valued agricultural crops, 
including vegetables, ornamentals, fruit trees and weeds, especially in the tropical and 
subtropical countries (Luc et al. 2005). Plant parasitic nematodes attack almost all kinds 
of ornamentals grown in modern landscape industry, home garden and protected and 
open-field cultivation.  They are highly diversified organisms and all of them are not 
distributed equally well everywhere. Many biotic and abiotic factors, such as soil 
temperature, soil moisture, soil type, cultural practices followed; weed hosts, 
intercropping, nematode species characteristics, etc. influence the distribution 
dynamics and shift in population densities of nematodes (Anwar et al. 1991).  
IMPORTANCE OF NEMATODES IN ORNAMENTAL CROPS: 
Table1: Nematodes pest and yield loss caused by some important plant parasitic 
nematodes  
Common name Nematode(s) Yield loss (%) Reference(s) 
Carnation M.incognita 26.60 Nagesh and Parvatha Reddy,2000a 
Crossandara M.incognita 21.64 Khan and Parvatha Reddy,1994 
Chrysanthemum M.incognita 6-14 Khan et.al2006 
Gerbera M.incognita 31.10 Nagesh and Parvatha Reddy,2000b 
Gladiolus M.incognita 11-22 Khan and Mustafa,2005  
 

The common feature of growing major ornamental crops is monoculture which 
provides congenial environment for one or the other nematode species. The nematode 
population, if unchecked increases to an alarming high level and may finally wipe out 
the whole crop. Nematodes at low population levels render the planting material like 
bulb of tuberose and gladioli unmarketable. The infested planting materials are 
potential source of dissemination of nematodes from one area to another. In USA, losses 
in ornamentals due to nematodes were estimated to the tune of $ 60 million (Hague, 
1972).Worldwide losses in ornamental crops due to plant parasitic nematodes are 
estimated as 11.10 per cent (Sasser and Freckman, 1987).However, in India the losses 
due to different nematodes in different ornamental crops are not yet available but the 
association of plant parasitic nematode in different ornamental crops  are reported 
from various parts of India including Assam also. 
 
PLANT PARASITIC NEMATODES ASSOCIATED WITH SOME IMPORTANT 
COMMERCIAL FLOWERS: 
Foliar nematode Aphelenchoides spp.:  
 Foliar nematodes (Aphelenchoides spp) are one of the most important nematode 
pests which attack ornamental plants, especially chrysanthemum. These nematodes 
attack leaves, buds and other  soft above ground plant parts rather than roots in 
temperate regions of the world and is always highly damaging in wet and cool seasons. 
 
SYMPTOMS: 

a. Initial symptom is a chlorotic linear lesion, which latter become brown or 
necrotic. 
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b. Most characteristic symptom of the nematode infestation is the vein –limited 
necrotic symptom. 

c. Curling, twisting and stunted growth of newly emerge stems. 
d. Affected tissue turns pale green, then yellow and eventually brown. 
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Root-knot nematode Meloidogyne spp : 
 Root-knot caused by Meloidogyne spp is a major disease in most of 
ornamental crops grown in India. The use of infested planting materials is a important 
source of spread of this disease in the subcontinent. 
SYMPTOMS: 

a. Generally infected plants show stunted growth and yellowing and 
chlorosis of foliage. 

b. On underground parts, gall and necrosis develops especially in 
chrysanthemum and carnation (See fig.) 

c. In tuberose the symptoms are exemplified by stunting, yellowing and 
drying up of leaves and rotting of bulbs. 

d. In gladiolus heavy  root galling can be  seen accompanied by yellowing of 
leaves which subsequently lead to stunted growth. 

e. Infected gerbera plants show the symptom of tip drying leading to die 
back.  
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Lesion nematode, Pratylenchus spp.: 
SYMPTOMS: 

a. Roots affected plants show patchy discoloration in cortical region, later it 
leads to root rotting. 
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b. Stunting of plants with premature yellowing, drying of leaves and reduced 
size of flowers. 
 
 

Burrowing nematode Radopholus similis: 
SYMPTOMS: 

a. Radopholus similis cause extensive decay of root and rhizomes, stunting 
and chlorosis and eventually decline of plant. 

b. The infected plant show reduced number and size of flowers and 
shorth=ened the productive life of planting. 

 
 
Table2: Diversity of plant parasitic nematodes associated with ornamental crops 
 
Crops Nematode species Reference 

Crosandra Meloidogyne incognita,  
Longidorusafricans, 
Pratylenchus delattrei 

Rajendraet.al.,1976;Muthukrishnan 
et.al.,1977 

Gladiolus M.incognita, A. besseyi,  
P. coffeae, 

Parvatha Reddyet.al.,1979;  
Dutta et.al.,2011, 
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Tylenchorhynchus nanus, 
Xiphinema basiri, 
Helicotylenchus 

multicinctus 

Khan and Mustafa,2005b 

Tuberose  A. besseyi,Meloidogyne 
spp.,M.incognita, M.j 

avonica, M. aeranaria, 
Rotylenchulus 

reniformis, 
Helicotylenchus 
spp.,Hololaimus 

spp.,Tylenchorynchus 
spp.,Criconemoid spp. 

 

Hotzmann,1968;Johonson,1970,Sundarb
abu and Vadivelu,1988; Khan et.al., 
1999,Khan and Pal,2001 

Tulip Ditylenchus 
dipsaci,M.incognita. 

Tenete,1996 

Zinnia A. rhitzemabosi,  A. besseyi Gill and Sharma1976; Perez and 
Fernandez,2004 

Rose M.hapla, 
P.penetrans,P.pratensis, 
P.vulnus,Tylenchorhynchus, 
Xiphinema basiri, 
X.diversicaudatum 

Prasad and Dasgupta,1964;Ohkawa and 
Saigusa,1981 

Chrysanthemum 

 
A. 
rhitzemabosi,Aparatylench
oiaes 
homoglans,Helicottylenchus 
crenatus, Hoplolaimus 
indica, M.incognits, 
M.javonica, P.penetrans, 
P.coffeae, R.reniformis, 
Tylenchorhynchus dubius. 

Khan et. al .,2005a 

Gebera M.incognita, P.coffeae, 
R.reniformis , 
H.multicinctus, 
Hoplolaimus indica,  
L. elongatus, X.basiri  
 

Nagesh and Reddy,2000 and 2005;  
Johnson et.al.,2006 

Carnation  M.incognita, M.javonica,  
P.coffeae,  
T.nanus, H.multicictus, 
L. elongates,  
Criconema xenoplex, 
C.curvatum 
  

Johnson et.al.,2006;  
Nagesh and Reddy1994; 
Lamberti et.al.,1987 
 

Dhalia  A. ritzemabosi Gill and Sharma,1976; Lamberti 
et.al.,1987 
 

Jasmine M. incognita, A.besseyi, Khan and Reddy,1992; Bajaj,1989 



Journal of Global Biosciences               Vol. 5(8), 2016 pp. 4541-4549 

ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4548 

R.similis , T.semipenetrans 

Dendrobium, 
Lady Fay, 
Vanda  
 

A. ritzemabosi, A.besseyi Gaur et.al,1995,Lin et.al,1992 

Asiatic lily and 
other lilies 

Meloidogyne spp., P.coffeae, 
T.nanus, H.multicinctus, 
H.indicus 

Johnson et.al.,2006 

 
CONCLUSION:  
 Plant parasitic nematodes are one of the major constraints for the production of 
ornamental crops. Currently nematodes problems are gaining greater attention to the 
commercial flower growers particularly for production of quality flowers in protected 
systems. The information on nematodes problems under protected and open condition 
in India is not adequate as available in USA and Europe. It is clearly visible from the 
above information that adequate information on nematodes infestation in ornamental 
plants is available which has shown that nematodes are major suppressors of growth 
and flowering of ornamental in India. This has necessitated an urgent need to develop 
intregrated packages for nematodes along with other disease of ornamental crops. 
Further, there is an urgent need to study the biology, host pathogen relationship and 
epidemiology of diseases to arrive at sound intregrated strategy. Further, 
popularization of importance of nematodes and the damage caused by them among the 
farming community is greatly needed to boost the productivity as well as quality of 
ornamental plants in India.  
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