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Abstract 
In the survey of plant parasitic nematodes conducted during 2019-20 at Lakhimpur region of Assam, the 
stubby root nematode, Trichodorus borai Rahman, Jairajpuri and Ahmad, 1985 was found around the 
rhizosphere of banana. Females, males and juveniles of Trichodorus borai were observed from the soil 
samples after processing and extraction. This population was morphologically and morphometrically 
analyzed and compared with the original description, and confirmed to be the Trichodorus borai. This 
was the first report of occurrence of Trichodorus borai around the rhizosphere of banana from Assam. 
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Introduction 
Plant parasitic nematodes are one of the major constraints for successful cultivation of banana. 
Loss in crop yield due to plant parasitic nematodes depends on the crop (variety) and the 
nematode species present. Nematodes attack root and corm tissue of banana, causing reduced 
bunch size, shorten production life, prolong the vegetative cycle, and ultimately reduces the 
yield. Many a time their attack leads the plants to topple by wind. Burrowing and spiral 
nematodes are reportedly responsible for yield losses of 30–50 percent in Costa Rica and 
Panama, 40 percent in Africa, 30–60 percent in India [1] and more than 50 percent in East 
Africa [2, 3]. In India yield loss of banana due to infestation of Pratylenchus coffea was 
recorded to be 44.4 percent [4] while, yield loss due to Radopholus similis was 31-41 percent [5] 
and Meloidogyne incognita was 30.9 percent [6], respectively. Out of 132 species of nematodes 
reported to be associated around banana plantation, 71 species (belonging to 33 genera) had 
been reported from India [7]. However, Radopholus similis, Pratylenchus spp. and 
Meloidogyne incognita are economically important nematode pests of banana. Helicotylenchus 
multicinctus, H. dihystera, Heterodera oryzicola and Rotylenchulus reniformis are also having 
some regional importance in banana plantations. Helicotylenchus dihystera, Meloidogyne 
incognita, Pratylenchus thornei, Pratylenchus musii, Rotylenchulus reniformis, 
Tylenchorhynchus leviterminalis, Macroposthonia spp., Psilenchus sp., Cephalenchus leptus, 
Hemicycliophora mangiferae, Xiphinema radicicola, Hoplolaimus indicus and Longidorus sp. 
have already been reported from Assam around banana rhizosphere [8, 9]. 
 

Materials and Methods 
Soil as well as root samples were collected during 2019-20 from around the rhizosphere of 
banana to study the diversity of plant parasitic nematodes associated with banana plantations. 
Soil was collected from around the root zone of banana plantation from about 30-45 cm depth. 
A total of 10-15 sub-samples made one composite sample. Soil samples were processed 
following Cobb’s modified sieving and decanting technique [10] for extraction of nematodes. 
Extracted nematodes in water were observed under steriozoom binocular microscope for 
primary identification of nematodes. During observation, population of Trichodorus was 
observed in the samples collected from Dhemaji district of Assam. Presence of Trichodorus 
around the rhizosphere of banana plantation is the first report from India. The nematodes were 
picked separately, processed in Seinhorst method [11] for clearing the nematodes for better 
observation. Cleared nematodes were mounted on laboratory slides (75 X 26 mm) in 
anhydrous glycerin and measured under Zeiss Axiostar plus trinocular research microscope 
using an ocular micrometer calibrated to a stage micrometer.  
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De Man’s formulae [12] were used and compared with the 
available species description under this genus for 
identification of nematodes up to species level. 
 

Results and Discussion 
Males* (n=20): L= 0.650 mm ± 0.068 (0.509-0.778 mm), a= 
23.39 ± 2.66 (17.60-28.80) b= 5.16 ± 0.52 (4.13-5.80), b'= 
4.98 ± 0.43 (4.10-5.63), c= 56.79 ± 9.33 (41.42-75.37), c′= 
0.69 ± 0.14 (0.50-1.06), Onchiostylet=52.80 µm ± 1.74 
(50.00-57.00 µm), Oesophagus= 130.66 µm ± 0.350 (129-138 
µm), nerve ring = 74.27 µm ± 4.04 (67.00-82.00 µm), 
spicule= 31.60 µm ± 2.26 (28.00-38.00 µm), Vms 1 to 2= 
28.31 µm ± 7.16 (19.00-41.00 µm), Vms 2 to 3= 16.50 µm ± 
3.99 (9.00-25.00 µm), Vms 3 to anus = 20.75 µm ± 6.38 
(13.00-42.00 µm), Cp from anterior end = 46.84 µm ± 7.57 
(38.00-65.00 µm) 
 
Females* (n=20): L= 0.625 mm ± 0.056 (0.547-0.740 mm), 
a= 21.42±2.37(17.53-25.71), b= 5.11 ± 0.55 (4.19-6.20), c= 
101.65 ± 20.30 (73.75-162.75), c'= 0.46 ± 0.08 (0.30-0.57), 
V= 56.21 ± 2.35 (52.07-60.74), G1= 19.07 ± 2.17(15.19-
23.35), G2= 18.00 ± 2.44 (12.70-22.43), Onchiostylet = 52.46 
µm ± 3.02 (45.08-56.84 µm) 
*Mean ± SD; (Range) 
 
Descriptions: Male: Body ventrally curved with greater 
curvature in posterior part, tapering gradually from middle of 
the oseophagus to anterior end. Cuticle in three layers, inner 
cuticle finely striated, 2-3 µm thick on mid body and about 5 
µm on tail. Lip region continuous with the body, about 8.87 
µm (6.86 - 12.74 µm) width and 4.21 µm (2.94 - 4.90 µm) 
high. Labial papillae slightly raised. Amphids vase shaped 
with ellipsoidal apertures, 3-4 µm wide. Stoma tubular, about 
18-20 µm long. Onchiostylet (Plate 1A) slender, 50.00 - 57.00 
µm long. Oesophagus (Plate 1B) slender, basal bulb pyriform, 
13 - 14 µm wide, abutting. A ventromedian cervical papillae 
(Plate 1A) opposite posterior half of the onchiostylet, 38.00 - 
65.00 µm from the anterior end. Nerve ring at 67.00-82.00 
µm from the anterior end. Excretory pore at the vicinity of the 
nerve ring.  
Spicule arcuate, broader anteriorly, gradually narrowing to a 
pointed tip. Gubernaculum 12 µm, thin and long with a 
thickening at the distal end. Cuticular muscles attached to the 
head of the spicules. Ventromedian supplements three (Plate 
1C), almost equally apart. Tail end rounded. 
 
Female: Similar to male, except having no cervical papillae 
and ventromedian supplements. Vulva indistinct, irregular 
pore like, around at mid body (56.21%). Vagina around half 
way across the body, two irregular sclerotized pieces present 
at vulva-vagina junction (Plate 1D). Spermatheca rounded 
(Plate 1E), with sperms. Rectum 13-16 µm long. Anal 
opening sub-terminal (Plate 1F) with a faint caudal pore.  
The present population of Trichodorus from banana confirms 
well with the dimensions and descriptions of Trichodorus 
borai given by the Rahman, Jairajpuri and Ahmad, 1985 
however, present population differ from the original 
description on being longer in size, having shorter tail and 
longer onchiostylet and oesophagus in both male and female ( 
male: L= 0.49-0.60 mm, c= 47-60, onchiostylet= 48-51 µm, 
oesophagus= 125 µm; female= L=0.54-0.63, c= 91-122, 
onchiostylet= 46-51 µm, oesophagus= 118-134 µm in original 
description). 
Trichodorus, commonly known as stubby root nematodes 
belongs to the family Trichodoridae, Thorne, 1935. They are 
polyphagus in nature and have worldwide distribution [13]. 

They are generally root ectoparasite of plants however, a 
species of Trichodorus has been reported from thrips 
(Caliothrips sp.; Thysanoptera: Panchaetothripinae) [14]. This 
group of nematodes received worldwide attention during 1951 
when Christei and Perry reported that Trichodorus christei is 
pathogenic to vegetable crops (e.g. bean, celery, cowpea, pea, 
pepper, tomato, etc.) in Florida. The Trichodorid nematode 
possesses a long stylet, called an onchiostyle, with which they 
pierce epidermal cells of plant root, preferentially the 
meristematic tissues near the tip of the growing root. This 
action leads to abnormally stunted roots, caused due to 
cessation of root elongation and an overall reduction in root 
development. This condition of root system is descriptively 
called "stubby root", and this group of nematodes as "stubby 
root" nematodes. They have wide host ranges of crops as well 
as natural vegetation. Moreover, this group is responsible for 
transmission of plant pathogenic viruses like tobacco rattle 
virus, pepper ring spot virus, pea early browning virus. 

 

 
 

Plate 1: (A-F). Microphotographs of Trichodorus borai (10 X 100x) 

(Scale bars are represented by 20 micro meter given in each 

photographs) 

 

A. Anterior head region- Male with onchiostylet and ventromedian 

cervical papillae (arrow), B. Oesophageal region, C. Male tail with 

ventromedian supplements 3 nos (arrows), D. Vulval region, E. 

Female gonad with Spermatheca (arrow) and F. Posterior region with 

anus (arrow). 
 

Conclusion 

The present study represents the first report on the occurrence 

of Trichodorus borai Rahman, Jairajpuri and Ahmad, 1985 

from around the rhizosphere of banana from Assam. Studies 

on this nematode will be helpful for taxonomic research, host 

range studies and virus transmission in Banana in the future. 
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