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Introduction 

Plan t parasitic nematodes are serious 

threats to crop production, causing an estimated 

loss oJ US $125 billion per year worldwide 

(Chitwood, 2003). Root-knot nematodes (RKN), 

Meloidogyn e s pp ., are the mos t damaging 

nematodes of crop production worldwide. The 

impact of this nematode genus is enhanced by 

its wide host range of more than 5,000 plant 

species and it causes severe economic losses in 

many agricultural and horticultural crops (Ntalli 

et aI., 2010). It has been estimated that global 

losses amount to US $78 billion due to RKN 

(Chen et al., 2004). 

Many plant paras itic nema todes a re 

associated with black pepper in major growing 

countries including India. Among them, 

burrowing nematode, Radopholus simi/is (Cobb, 

1893, Thorne, 1949) and root-knot nematode, 

Meloidogy/'le sp. (Goeldi, 1892), which causing 

slow decline and root-knot disease to black 

pepper. Significant reduction in the growth and 

yield was observed in black pepper plants 

infested with varying populations of nematodes 

s ummari zed by Devasah aya m et al., 2012. 

Though exac t crop loss es timates are not 

available, the yield losses due to nematode attack 

may range from 39 to 65% under field 

conditions. 

Slow decline disease 

Causing agent: Slow decline di sease of black 

pepper due to feeder root damage caused by R. 

similis and M. illcognita or PhytopiltilOrn capsici 

either alone and in combination. There is a 

gradual reduction in the vigour and productivity 

of the vine which leads to death over a period of 

few yea rs and hence ca lled slow decline (Fig. 1). 

Fig. 1 : Slow decline disease in black pepper 

Symptoms: The n ematodes produce small, 

elongate lesions on the young tender roots, and 

later these lesions coalesce and cause extensive 
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root rotting (Fig. 2) . The primary symptoms are 

pale yellow, w hiti sh, di scolouration leaves, 

typical orange to purple colured lesion on young 

roots, root system exhibits extensive rotting, 

main roots a re devoid of fine feeder roots that 

rot quickly, extensive necrosis of longer lateral 

roots develops, yellow patches that later turn as 

barren standa rd that have lost their vi nes or 

standard supporting dead vines wi thout any 

leaves. These symptoms are we ll pronounced 

when soil moisture is depleted. In general foliar 

yellowing and defoliation were low during July 

and high during April-May. 

Fig. 2: Rotting in black pepper root due to R. similis 

Feeding mechanisms: R. similis penetration 

occurred preferentially through the root tips, 

after 10 days nematodes took up a feeding 

ti ssues and some xy lem vesse ls were seen 

plugged with a "gum-like substance" (Freire and 

Bridge, 1985). 

Root-knot disease 

Causing agents: Root-knot nematode feeding on 

plant roots, resulting large ga lls or "knots" can 

form throughout the root system of the plants is 

known as root-knot disease (Fig. 3). Root-knot 

disease due to plant infested with root-knot 

nematodes (RKN), Meloidogyne spp. In Kera la, 

mainly two species of RKN, M. incognita and M. 

javanica infesting black pepper in the fields. The 

second stage juvenile of the root-knot nematode 

are most commonly encountered in soils. They 

are vermiform and infective stage. 

Fig, 3: Root-knot disease in black pepper 

Symptoms: RKN infested plant leaves exhibits 

position intercellularly and intracellularly and dense yellowish di sclouration, root sys tem 

cortex cells immediately around the nematodes became heavily galled, egg masses with females 

were necrotic. Nuclei and nucleoli of cells upon enclosed deep within the roots, galls are smooth 

which nematodes fed showed increased size. and bigger size in few cultivars but small ga lls in 

Large necrotic lesions were detected throughout many cultivars. While, the most diagnostic RKN 

the cortex after 20 days nematode penetration. 

Eggs were found in the necrotic cortica l tissues. 

By 30 days nematodes had reached vascular 

damage occurs be low ground, nume rous 

symptoms can also be observed above ground . 

Severely affected plants leaves showed 






