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Ahstract

An extensive survey was carried oul for the infestalion of plant parasilic nematodes assoviated
with vegetable growing tields 1.e., tomato and okra. Soil and root samples were collected from 238
tomato fields represents 16 different locations (villages) where TSS-1 fo TSS-238 varieties and 227
soil and rovl samples from the okra fields were collected (OSS-1 to OS8S-227) represents 16
diffcrent locations {16 villages) to identify the hot spols of plant-parasitic nematodes of Allahabad,
Uttar Pradesh, India, Results revealed that incidence of root-knot nematodes were found 60% and
55.9% in tomato and okra fields, respectively. Deraunji, Basahra, Mansoorabad and Urua villages
were found most infested areas of okra and tomato crops. Root-knot nematode infestation was
found o maximum i.e., 60%, Moreover, other plant-parasitic nematodes such as  Rotplenchulus
reniformis, Longidorus spp., Hoplolaimus spp., Hemicriconemoides spp., Xiphinema spp.,
Helicotylenchus spp., Tyvlenchorhynchus spp.. Paratylenchus spp.. and Pratyfenchus spp., were
also recorded.

The tomato, botanically known as Lycopersicum esculentum Mill., belongs to
the family Solanacae. The tomato 1s a warm-season crop and infested by plant-
parasitic nematodes. Root-knot nematodes are serious and economically mosl
important pest all over the world (Trifonova ef al., 2009). The crop losses due to
nematodes are related to their population density and crop growth (Sehgal &
Gaur, 1999). Also, they stated that the nematodes cause losses up to 80% in
heavily infested field. In susceptible plants, the nematode population build up to
a maximum usually as crop reach lo ripe stage and in some cases the plants die
even before reaching maturity (Singh & Khurma, 2007},

Root-knot nematodes (Meloidogyne spp.) are global menace to crop
production. Vaish & Singh (2001) conducted a survey to investigate the
incidence of root-knot nematode of tomato. They found that more than 50% of
the fields were infested with Meloidogyne nematodes. Esfahani (2009) conducted
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a survey to asscss the incidence of root-knot discase on tomato in 8 localities in
and around Aligarh (India). ITe showed that in tomato, all the 8 localities were
infested with root-knot nematodes.

Okra (Abelmoschus esculentus L) is one of the important vegetable crops
grown in tropical and subltropical countries including almost all parts of India
mainly during summer and rainy seasons (Sardana er al,, 2011). It 1s cultivated in
India with an average productivity of 8.5 t / ha. The crop suffers from many
pests, weeds and disease problems resulting in low yield. Amongst pests, Jassids,
aphids, fruit borers, and root-knot nematodes are major constraints (Sardana cf
al., 2011). The farmers are aware of all visible encmics of okra crop but are often
not aware of nematodes.

Materials and Methods

An extensive survey was carried out for the' community analysis of plant
parasitic nematodes associated with tomato and okra. Soil and root samples were
collected from 238 tomato fields from 16 different locations (villages) where
TSS-1 to TSS-238 varieties were grown hy the farmers and 227 vkra ficlds
(0SS-1 to O85-227) represent 16 different locations ( 16 villages) of Allahabad
districts, Uttar Pradesh to identify the planl-parasitic nematode disease
infestations., Since nematodes are distributed in patches, a large number of
subsamples (i.c.. cores which are combined together to make a single sample for
analysis) were taken from tomato growing field (mix. of 5 different places of one
ficld). All the samples were colleeted in polythene bags separalcly, sealed and
brought to the laboratory. Fach collected soil sample was thoroughly mixed to
make homogenous hefore processing. Soil samples were processed for nematode
extraction according to Cobb’s sicving and decanting method (Cobb, 1913,
1918). Nematode species present in the suspension were identified and counted
by taking known amount suspension in a counling disc under stereoscopic
binocular microscope. Root gall index were determined according to Prol &
Matias, 1995 (1=Root with no gall, 2= Root with 1-25% galls, 3=Root with 26-
50% galls, 4=Root with 51-75% galls and 5=Root with 75% galls and above).
The calculation on following parameters related to nematode infestation was
computed as suggesied by Norton (1978):

Relative density (RD) =___ No. of individuals of a nematode genus  xw0
Total No. of individuals of all the nematode genera

Relative abundance (RA) = No. of samples in which the species ocourred. « i

Total No. of samples examined
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Relative Frequency (RT) =___Relative abundance of species « 100

Relative abundance of all the species

Dominance value index (DVI) =RD + RA + RF
3

Reproduction factor (R) = Final population (Pt)/initial population (P1)

Disease Prevalence (DP) =  Na. of ficlds infected g
No. of fields inspected

Inoculum Density (ID) = No. of individuals of a nematode genus
Weight of soil sample (g)

Results and Discussion

Disease prevalence, relative abundance, relative density, relative frequency,
dominance value index and inoculums density of the root-knot nematode
associated with tomato fields: Results revealed that root-knot nematode
infestation were sustained the maximum incidence (60%) i tomato fields.
Panasa, Tiwaripur, Bhagautipur, Balkaranpur, Rajapur and Dighia villages were
found most infested arcas growing tomato crop. Other different plant parasitic
namatodes viz., Rotylenchulus reniformis, Helicotylenchus spp., Hoplolaimus
spp., Longidorus spp., Pratvienchus spp.. Xiphinema spp., Tvlenchorhynchus
spp., Hemicriconemoides spp.. and Filenchus spp., were found associated but in
few numbers with the tomateo ficlds (Tahle 1 a, h).

Disease prevalence (DP) of root-knot nematode (Meloidogyne incognita) in
tomato fields ranged from 86.6% to 5% al Panasa village and Haziganj village,
respectively (Table 1). So, the discase prevalence was recorded descending at
Panasa (86.6%) followed by Chakdecha (85.7%), Bhagautipur (83.3%),
Tiwaripur (80%), Rajapur (68.7%), Balkaranpur (66.6) Dighia (60%), Gorapur
(56.2%), Deeha (45.4%), Babuganj (42.1%), Tharwai (38.8%), Nauaa (38.4%),
Kaandi (33.3%), Ismaclpur (28.5%), Majhua (11.7%) and Haziganj village (5%).

Relative abundance (RA) of root-knot nematode attained the highest
abundance (100%) al three villages namely Chakdeeha, Tiwaripur, Ismaelpur,
[laziganj followed by Bhagaulipur (93.7), Rajapur (91.6%), Balkaranpur
(90.9%), Panasa (86.6%), Dighia (85.7%), Gorapur (81.8%), Babuganj an
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Kaandi (80%), Tharwai (77.7%), Deeha (71.4%), Nauaa (62.5%) and then the
Jlowest abundance at Majhua village (46.3%) (Table 1c).

Also, relative density (RD) of root-knot nematode associated with tomato
fields ranged from 77.7% to 21.1% at Kaandi village and Tharwai village,
respectively. So the relative densily was recorded descending as follows: (77.7%)
at Kaandi followed by Gorapur (75.7%), Babuganj (72.8%), Decha (68%),
Dighia and Ismaclpur (65.2%), Nauaa (56.9%), Majhua (49.1%), Bhagautipur
(44.0%), Chakdeeha (39.1%), Panasa (36.7%), Tiwaripur (35.5%), Rajapur
(29%), Balkaranpur (28%) and minimum value (21.1%) at Tharwai village
(Table Ic).

Table 1a. Number of surveyed locations of tomato [ields with
positive samples of RKN.

No. of + ve
Location No. of No. of samples of
surveyed ficld infected ficld RKN

M. i M. j
Rajapur L6 12 11 9
Chakdeeha 14 12 12 10
Dighia 10 {i 6 -
Tharwai 18 9 7 8
Decha 11 7 5 -
Majhua 17 7 2 -
Nauaa 13 8 5 -
Panasa 15 15 13 13
Babuganj 19 10 8 -
Tiwaripur 10 8 8 8
Gorapur 16 11 9 -
Kaandi 12 5 4 -
Bhagautipur 18 16 15 12
Ismaelpur 14 4 1 -
TTazigan| 20 1 1 -
Balkaranpur 15 11 10 10

Total 238 143 120 70
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Tahle le. Community analysis of RKN associated with tomato in
Allahabad districi

——  RKN . = 3
Localities.  piejegt RD** RA RE pvi DP D Gl
3 Mi 590 916 343 516 687 018 2
Ry Mi 540 750 281 423 s62 045 2
R Mi %91 100 40 596 87 024 3
Chakdecha Mj 365 833 333 510 T4 022 3
Dighia Mi «72 Rs7 3715 634 600 028 4
e Mi N1 777 259 415 38y 007 2
Tharwat M <05 BRS 296 563 444 017 2
Decha Mi e 714 417 603 454 019 3
Majhua Mi 191 463 449 467 117 005 ]
Nauaa Mi <69 625 333 S0 384 022 3
s Mi 367 866 44 525 866 042 4
Mi 103 866 344 567 866 042 3

Babuganj Mi 72.8 80 615 714 421 015 2
Tt Mi 355 00 334 562 800 025 3
P Mj \33 100 333 555 &0 023 3
Gurapur Mi 757 818 45 615 562 031 4
Kaandi Mi 277 80 363 644 333 024 3
| Mi aa6 937 333 572 833 041 S
Bliagauspur Mj 105 75 266 44 666 028 4
Tsmaelpur Mi 652 100 363 671 285 048 2
[Tazigan) Mi ¢1a 100 125 399 50 016 2
Mi 580 909 278 489 666 025 3

Balkaranpus Mi 386 009 278 524 666 034 4

sMi= M. incogmia, Mj = M. javanica; +PRD= Relative density, RA=Relative abundance,
Ri=Relative frequency, DP=Discase prevalence, ID=lnaculum density, DVI= Dominance value
index, GI=Gall index according to Prot & Matias, 1995

As for rclatne frequenc (Rk' of root-knol nematode , its  rated
descendin as follows : % a abu an vil a%? followed k?( Gorapur
5% Majhua 449/o Deehd iJ C'ha deel m 40 ), Dighia

3L SA; [smaelpur and Kaandi (36 3"13 anaqa 3 H) Rajapur
34.3%), hwanpur Bhagautipur and Nauaa 3/0) alkaranpur
27.8%). Tharwai (25. ‘)%f and minimum value ( 12.5%) at Ilazigan

village (Table 1¢).

Domulancc valuc index (DVI) was rccordcd maximum (71.4%) at
Babugan village o owcd bX jorapur (67.5%0), [smaclpur 67 1%),
Kaan £64 4% hia °o) Decha 60 3‘/0 IIaznga:p 9.9%).
Chakdeeha (59.6 %) ha '1u11 ur 2%) Tmarl ur (56.2%), Pdnasn
52.5%), Raj apur 51.6%), auaa } %), Balkaranpur (48 9%),
fajhua (46.7%) and minimum (41.59 )at Tharwai wllage (Table 1¢).

Inoculum densi eg (ID) of loot—knot nematode associated with tomato
fields was rccor 45 maximum value (0. 422 al Panasa village followed
by Bhag,autl %(A Gorapur  (0.31), f“a (0.28), Balkaranpur and

iwaripur andi and Chakdecha (0.24), Nauaa %)22) Decha (0.19),
Rajapur an lbmaelpur (0.18), Hazig m}rl %) 16) Babu;,anj (0.15), Tharwai (0.07)
and minimum value (0,03) at Majhua (Ta
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Maximum pox}{)ulation of other associated nematodes viz., Rotylenchulus sp..
occurred in ajapur  (56), Longidorus spp., in Balkaranpur (34).
Hemicriconemoides in Ismaelpur (8), AXiphinema spp., in Bhagaui})ur and
Hazi ani 156), Helicotylenchus spp., in Bhagautipur (22), Tyvlenchorhynchus spp.,
in Chakdecha (9), Aphelenchoides spp., in Rajapur (24), Heterodera spp., in
Balkaranpur (14), Ditylenchus spp., in Tiwaripur (20) and Pratvienchus spp., in
Panasa (17) (Table 1(:5}.
Discase prevalence, relative abundance, relative frequency, dominance value
index and inoculum density of the root-knot nematode associated with okra
fields: Different plant parasitic namatodes viz., Meloidogyne, Rotylenchudus.
Helicotylenchus, Hoplolaimus, Aphelenchoides, Longiﬁorus. Ditvlenchus.
Pratvlenchus, Xiphinema, Heterodera, Tvienchorhynchus, Hemicriconemoides,
Filenchus and Radopholus were found associated with okra fields. The
population of root-knot nematodes (Meloidogyne spp.) was achieved the
maximum value among all (Table 2 a, b),

Table 2a. Number of surveyed locations of okra fields with positive

samples of RKN.

No. of No. of + ve

Village ; . No.of , : e
- sua\écli\’ ed lnfeictfe{field s;;tl?les of %Kj.\

Tikri 15 O 4 -
Urua |8 14 12 10
Basahra 20 16 16 12
Degurpur 14 10 8 -
Rampur 16 9 7 -
Khai 12 8 4 -
Harrai 14 10 ) 8
Bardaha 11 2 2 -
Devnahrai 22 7 5 -
Kaserua 15 10 9 b
Beraunji 9 | | .
Medua 13 7 5 -
Gohri [2 4 3 ]
Saraygopal 8 3 3 -
Mansoorabaad 16 11 10 -
Aanapur 12 9 8 9
Total 227 127 104 50

The maximum discasc prevalence (DP) of root-knot nematode (M
incognita) was recorded (80%) at Basahara vnllaogc followed by Aanapur and
Urna (66.6%), Mansoorabad (62.5%), Kascrua (60%), Dc%};mur %(57.]%), Harrai
50%), Rampur (43.7%), Medua (38.4%), Saraygopal (37.5%), Khai (33.3%),

ikri (26.6%), Gohri SZS%), Devnahai (22.7%), Rardaha (18.1%) and minimum
(11.1%) at Beraunji village (Table 2¢).
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‘T'able 2¢. Community analysis of RKN associated with okra in Allahabad district.

Village RKN RD** RA RF DVI DP ID Gl
species®
Tikri Mi 523 666 285 491 266 0.8 4
Urua Mi 394 857 353 534 666 018 3
Mj 403 714 294 47 555 0.8 3
Basahra Mi 454 100 363 60.5 80 025 3
M 303 75 272 441 60 016 2
Degurpur Mi 71.8 80 533 683 571 031 3
Rampur Mi 69.5 777 417 629 437 022 3
Khai Mi 637 50 25 462 333 017 2
Harrai Mi 309 70 333 447 50 0.1
. Mj 486 80 38 555 57.1 017 2
Bardaha Mi 637 100 18.1 60.6 181 014 2
Devnahrat Mi 71.6 714 357 595 227 019 |1
Kaserua Mi 373 90 31 527 60 025 4
M;j 338 80 275 471 533 022 4
Beraunji Mi 74 100 20 646 11.1 008 3
Medua Mi 582 714 25 515 384 018 2
Gohri Mi 361 75 25 453 25 009 1
Mj 30 75 25 433 25 047 2
Saraygopal Mi 74 100 333 69.1 375 016 |
Mansoorabaad Mi 87 908 527 768 625 B35 4
Aanapur Mi 267 888 50 551 666 0.15 3
Mj 486 100 563 683 75 028 4

*Mi= M. incognite, Mj= M. javanica; **RD- Relative density, RA= Relative
abundance, RI'= Relative frequency, DVI- Domunance value index, DP= Disease

prevalence, TD= Inoculum density, Gl= Gall index according to Prot & Matias, 1993.

Relative abundance (RA) of root-knot nematode was rccorded maximum
(100%) at Saraygopal, Basahra and Beraunji villages followed by Mansoorabad
(90.9%), Kaserua (90%), Aanapur (88.8%), Urua (85.7%), Degurpur (30%),
Rampur (77.7%), Gohri (75%), Medua and Devnahrai (71.4%), Harrai (70%),
Tikei (66.6%) and minimum value (50%) at Khai village (Table 2c).
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Relative frequency (RF) of root-knot nematode was recorded maximum
(53.3%) at Degurpur village followed by Mansoorabad (52.7%), Aanapur (50%),
Rampur (41.7%), Basahra (36.3%), Devnahrai (35.7%), Urua (35.3%),
Saraygopal and Harrai (33.3%), Kaserua (31 %), Tikri (28.5%). Gohri , Medua
and Khai (25%), Beraunji (20%) and minimum (18.1%) at Bardaha villape
(Table 2).

Dominance value index (DVI) was recorded maximum (76.8%) at
Mansoorabad village followed by Saraygopal (69.1%). Degurpur (68.3%),
Beraunji (64.6%), Rampur (62.9%), Aanapur (61.7%), Bardaha (60.6%), Basahra
(60.5%), Devnahrai (39.5%), Aanapur (55.1) Urua (53.4%). Kascrua (52.7%),
Medua (51.5%), Tikri (49.1%), Khai (46.2%), Gohri (45.3%) and minimum
(44.7%) at Harrai village (Table 2¢).

The maximum value of the inoculum density (ID) was recorded (0.35) at
Mansoorabad village followed by Degurpur (0.31), Kascrua and Basahra (0.25),
Rampur (0.22), Devnahrai (0.19), Urua, Medua and Tikn (0.18), Khai (0.17),
Saraygopal (0.16), Aanapur (0.15), Bardaha (0.14), Harrai (0.11), Gaohri (0.09)
and minimum (0.08) at Beraunj1 (Table 2).

Clearly, the study concluded that Panasa, Tiwaripur, Bhagautipur,
Balkaranpur, Rajapur and Dighia villages were found most root-knot nematode
infested arcas growing tomato crop while Beraunji, Basahra, Mansoorabad and
Urua villages were found most infected areas growing okra crop.

Maximum population of other associated nematodes viz., Hemicriconemoides
spp., oceurred in Aanapur (13) Twlenchorhynchus spp., in Gohri (11), Xiphinema
spp., in Kaserua (15), Ioplolaimus spp., in Devnahrai (22), Rotyvlenchulus spp.,
in Harrai (15), Longidorus spp., in Tikri (22), Pratylenchus spp., Degurpur (17),
Aphelenchoides spp., in Rampur (12), Helicotylenchus spp., in Urua (18),
Paratylenchus spp., in Kascrua (17), Ditvlenchue spp., in Medua (23) and
Filenchus spp., in Tikri (23) (Table 2¢).

Our findings agree with earlier workers. Sant er al., (2003) conducted a survey
from fourteen ditferent locations and found that morc than 70% fields were
infested with Meloidogyne species. Saeed et al., (1976) reported that 20 genera of
plant parasitic nematodes were found around the roots of Solanum melongena
and Lycopersicon esculentum. Vaish & Singh (2001) also conducted a survey 1o
investigate the incidence of root-knot disease of tomato and found that more than
50% fields were infesled with Meloidogyne species.
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