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ABSTRACT

A survey was conducted in selected villages of Prayagraj district to evaluate the disease incidence
of Fusarium (Fusarium udum) wilt and cyst nematode (Heterodera cajani) of pigeon pea (Cajanus
cajan). Soil and roots were collected from the rhizosphere of infested pigeonpea plants. The
maximum wilt incidence was recorded (57.6%) in Dari village followed by Pump House (56%),
Pahlu ka Purwa (51.2%) and the lowest incidence of wilt was recorded in Chaka (12.8%), Naini
(11.2%) and Jhusi (9.6%) in the year 2016. For cyst nematode, soil samples was collected from
selected fields, the soil was mixed thoroughly and 500 g of the soil was processed following Cobb’s
sieving and decanting method where cyst and J,’s were separated in separate mesh size sieves. It
was observed that infestation of Heterodera cajani was very high in Jari (51%) followed by Naini
(41%). The minimum infestation of Heterodera cajani was found in Meza village which was
responsible for wilt disease in pigeonpea concluding that Fusarium wilt of pigeonpea is a major
problem in Prayagraj district of U.P. India.
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1. INTRODUCTION

Pigeon pea (Cajanus cajan, [L], Mills.), is an
important pulse crop providing high quality
vegetable protein to human beings and its
products is used as animal foods and fire wood.
Pigeon pea is cultivated mainly for their dal
purpose by small and marginal farmers in semi-
arid tropical and sub tropical farming regions.
Pigeon pea belongs to family Fabaceae, one of
the important kharif pulse crop with higher
productivity values commonly known as red-
gram, arhar or tur. India rank first in area (64%)
and production (57%) at global level. Myanmar
stands second position in area (8.07%) followed
by Tanzania (3.23%) respectively. Malawi
occupy forth position in area (2.97%) and 3rd
position in production (4.36%). In productivity,
Kenya ranked first with 1612 kg/ha followed by
Malawi (1506 kg/ha) and Burundi (1229 kg/ha)
while, India’s productivity is only 913 kg/ha [1].

In India, Pigeon pea (Cajanus cajan), total area
coverage and production of tur dal were 41.90
lakh hectares and 32.88 lakh tones respectively.
The state-wise trend shows that Maharashtra
ranked first both in respect of area and
production (29.61% and 29.07%). Madhya
Pradesh stood second position in production
(15.82%), followed by Karnataka (15.68%). The
lowest yield observed in the state of Andhra
Pradesh (489 kg/ha) followed by Chhattisgarh
(581 kg/ha) and Karnataka (632 kg/ha) [1].

Pigeon pea is affected by numerous diseases
caused by fungi, bacteria, nematodes and
viruses. Wilt (Fusarium udum) is one of the most
prominent diseases of pigeon pea and can cause
losses up 30 to 40%. The crop has been
reported to suffer severe damage due to complex
wilt disease caused by Fusarium udum and
Heterodera cajani [2,3,4]. Surveys have indicated
that major losses in the pigeon pea cultivated in
India are due to wilt incidence caused by
Fusarium udum, losses varying from 0.2 to 100%
[5,6].

Fusarium wilt is the most important and wide
spread fungal disease in all pigeon pea growing
areas. The primary sources of inoculums
overwinter in soil. Infected plant seeds can also
transmit the disease. Symptoms like drooping
and subsequent drying of the plants can be
observed in field conditions. The stem of infected
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plant when cut vertically, shows black lines which
indicate infection of Fusarium wilt [7].

Nematodes, are widely distributed in most of the
pigeon pea growing regions in India. Pigeon pea
is vulnerable to many plant parasitic nematodes
such as root knot nematode species
(Meloidogyne spp., and particularly M. javanica)
and pigeon pea cyst nematodes (Heterodera
cajani). It has been commented that about 70
genera and 160 species of fungi have been
found to be associated with nematodes [8].
Beside plant pathogens plant parasitic
nematodes interact and associate their action
with several microorganisms including root
exudates [9,10,11].

The main symptoms of the H. cajani infection are
stunted growth and reduced yield due to damage
to the host plant’s root system. Flowers and pods
are reduced in size and number and the root
system may also be poorly developed. The main
objective of this survey was to estimate and
observe the wilt incidence and their association
with cyst nematode.

2. MATERIALS AND METHODS

Survey on pigeon pea (Fusarium udum) wilt was
carried out on short as well as long duration crop
growth during 2016 crop season to record the
occurrence and its distribution in fifteen villages
viz., Handha, Thanthanwa, Mahewa, Power
house, Naini, Ghoorpur, Chaka, Pahlu ka purwa,
Karchana, Jari, Meza, Soraon, Saidabad, Dari
and Jhusi of Prayagraj district. Five farmer’s field
of pigeon pea in each village was selected, and
500 g of soil sample from the rhizosphere area of
the wilted plant, showing partial wilting as well as
complete wilting and the wilt incidence, was
recorded. Symptoms of stunting, yellowing and
wilting plants were recorded during survey from
each field. Root and soil samples were collected
after removing 5 cm of surface soil. Cysts
nematodes were extracted from soil samples
using Cobb’s sieving decantation techniques (25
and 60 mess sieve) according to method [12].
Different developmental stages of H. cajani were
determined using standard techniques. Presence
of Fusarium udum in roots was also confirmed.
Extent of yield loss was estimated on the basis of
data recorded for nematode population levels
and its composition, extent of wilting, crop growth
and grain yield.
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Fig. 1. Pure culture of Fusarium udum

Calculation of disease incidence (DI): The
percent disease incidence of wilt disease was
calculated by using the formula described by
[13].

Total no.plants wilted
Total no.of plants examined

Disease incidence % = X 100

2.1 Isolation and Identification of Wilt

Pathogen

The pathogen (F. udum) involved in the studies
was obtained from infected plant and soil
samples by tissue isolation and serial dilution
method, respectively. Culture of fungal pathogen
was purified by following hyphal tip method [14],
and pure culture was maintained on PDA slant at
room temperature. Seven days and 3 days old
cultures were used for further studies. On the
basis of microscopic observations regarding
fungus morphology, the fungal pathogen was
identified as F. oxysporum f.sp. udum [15].
Microconidia borne on simple phialides arising
laterally on the hyphae or from short sparsely
branched conidiphores. Microconidia generally
abundant, variable, oval ellipsoid, cylindrical,
straight to curved, 5-2 x 2.2-3.5 mm.
Macroconidia, sparse in some strains are borne
on more elaborately branched conidiphores or on
the surface of sporodochia (Figs. 1 and 2).

3. RESULTS AND DISCUSSION

The systematic survey was conducted in 15
pigeon pea growing villages of Prayagraj district
during rabi season of 2016. The disease was
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Fig. 2. Microscopic view of Fusarium udum

prevalent at all the locations surveyed (total 125
field and average 25 plants/field) and the pigeon
pea wilt disease incidence varied from minimum
9.6% to maximum 57.6%. The highest disease
incidence during 2016 was found in Dari (57.6%)
followed by Pump house (56%), Pahlu ka purwa
(51.2%), Mahewa (50.4%), Saidabad (49.6%),
Karchana (48.8%), Meza (46.6%), Thanthanwa
(44.8%), Jari (36.8%), Handha (34.4%),
Ghoorpur (22.4%) and the lowest incidence of
Fusarium wilt was observed in Chaka (12.8%),
Naini (11.2%) and Jhusi (9.6%) respectively
(Table 1). Identification of morphological
structures of F. oxysporum showed that
Fusarium wilt is present in all plots surveyed in
the villages of Prayagraj.

Symptoms are present at all physiological stages
with varying degrees from one field to another.
The symptoms observed were identical to those
described earlier by [16,17,18]. Diseased plant
roots when split opened showed discoloration of
internal tissues. The symptoms of chickpea wilt
observed were similar to those recorded earlier
by [19]. Resolution studies revealed the
presence of the same fungus identical to the
original one obtained from naturally wilted plants.

The intensive survey was conducted in 15 pigeon
pea growing villages of Prayagraj district during
2016. The occurrence of important genera H.
cajani associated with rhizosphere of pigeon pea.
H. cajani was observed with 100% occurrence of
cyst/ soil sample varied from minimum 14 to
maximum 51 cysts. The cysts numbers observed
during 2016 in Jari were (51 cysts) / soil sample
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Table 1. Survey on the incidence of Fusarium wilt (Fusarium udum) of pigeon pea in villages of
Prayagraj district

S.N Name of Number. Number of Number. of wilted Wilt
villages of field wilted plants/infected area (10 mz) in incidence
surveyed plantin surveyed fields (%)
each field F1 F2 F3 F4 F5
1. Handha 5 25 11 14 8 10 - 34
2. Thanthanwa 5 25 8 10 18 10 10 45
3. Mahewa 5 25 10 12 16 9 16 50
4, Pump house 5 25 15 12 12 18 13 56
5. Naini 5 25 10 4 - - 7 11
6. Ghoorpur 5 25 7 10 - 4 17 22
7. Chaka 5 25 --- 16 - 10 13
8. Pahlu ka purwa 5 25 16 10 11 15 12 51
9. Karchana 5 25 10 12 13 16 10 49
10. Jari 5 25 8 12 13 7 6 37
11. Dari 5 25 19 10 9 16 18 58
12. Meza 5 25 10 12 16 10 10 47
13. Soraon 5 25 13 - 17 - 24
14. Saidabad 5 25 12 10 13 18 9 50
15.  Jhusi 5 25 - -—- 12 - 10

Table 2. Survey on the incidence of cyst nematode (Heterodera cajani) of pigeon pea in
villages of Prayagraj district

S.N. Name of Number of Number. of Number. of Number. of

villages field plant surveyed cyst/500 g soil larvae/cyst
surveyed in each field

1. Handha 5 5 28 250

2. Thanthanwa 5 5 30 353

3. Mahewa 5 5 35 556

4. Pump house 5 5 38 659

5. Naini 5 5 41 664

6. Ghoorpur 5 5 19 239

7. Chaka 5 5 - -

8. Pahlu ka purwa 5 5 39 461

9. Karchana 5 5 37 579

10. Jari 5 5 51 670

11. Dari 5 5 - -

12. Meza 5 5 14 178

13. Soraon 5 5 18 153

14. Saidabad 5 5 - -

15. Jhusi 5 5 29 347

followed by Naini (41), Pahlu ka Purwa (39),
Pump house (38), Karchana (37), Mahewa (35),
Thanthanwa (30) and the lowest incidence of
cyst was showed in Jhusi (29), Handha (28),
Ghoorpur (19), Soraon (18), Meja (14) and in
Chaka, Saidabad and Dari no cyst incidence
were found respectively (Table 2). The
symptoms produced were identical to those
described in previous study conducted by [20],
who reported the distribution of H. cajani from the
different pigeon pea growing areas of Varanasi
and Mirzapur of Uttar Pradesh. Similarly,
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[21,22,23] reported the occurrence of H. cajani,
Rotylenchulus reniformis and Meloidogyne sp.

4. CONCLUSIONS

From the present study, it can be concluded that
Heterodera cajani and F. udum isolates isolated
from different villages of Prayagraj districts of
Uttar Pradesh, were varied in the appearance of
wilting symptoms. Cysts nematodes were
extracted from soil samples and wilt disease
incidence was measured by root dip method or
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soil inoculation method. In root dip method early
appearance of disease symptoms and wilt were
observed as compared to the soil inoculation
method. These isolates were found to be highly
variable in their cultural characteristics like radial
growth and radial growth rate of fungal mycelium
keep for further study.

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

Annual Report. Directorate of Pulses
Development Vindhyachal Bhavan-
462004, DPD, Bhopal, 2017-18.

Koshy PK, Swarup G. Distribution of
Heterodera avenae, H. zeae, H. cajani and
Anguina tritici in India. Indian Journal
Nematology. 1971;1:106-111.

Sikora RA, Greco N. Nematode parasites
of food legumes. In: Plant parasitic
nematodes in subtropical and tropical
agriculture. Eds. M. Luc, R. A. Sikora &
Bridge. CAB Inter., V.K. 1990;181235.

Ali SS, Askary TH. Taxonomic status of
nematodes of pulse crops. In: Nematode
Taxonomy Concepts and Recent Trends.
Eds. M. S. Jairajpuri and P. F. Raharnan,
L. Q. Printers, Hyderabad, India. Annals of
Plant Protection Science. 2001;2:85-86.
Gade RM. Integrated disease
management of pigeon pea wilt. Ph.D.
Thesis, Marthwada Agriculture University,
Parbhani, M.S. (India); 2002.

Kannaiyan J, Nene YL, Reddy MV, Ryan
JG, Raju TN. Prevalence of pigeopea
disease associated crop losses in Asia,
Africa  and  America. Trop. Pest
Management. 1984;30(1):62-71.

Pande S, Sharma M, Guvvala G. An
updated review of biology, pathogenicity,
epidemiology and management of wilt
disease of pigeon pea (Cajanus cajan (L.)
Millsp.). Journal of Food Legumes.
2013;26:1-14.

Qadri AN. Fungi associated with sugar
beet cyst nematode in Jerash Jordan.
M.Sc Thesis, University of Jordan; 1989.
Vagelas |, Leontopoulos S. Cross-
protection of cotton against Verticillium wilt
by Verticillium nigrescens. Emirates
Journal of Food and Agriculture.
2015;27(9):687-691.

27

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

Gravanis FT, Vagelas IK, Leontopoulos S,
Natsiopoulos D. Nematicidal effects of
Azadirachta indica seed extract on
Meloidogyne spp. Journal of Agricultural
Science and Technology USA.
2011;1(1):136-141.

Leontopoulos SV, Petrotos K, Anatolioti V,
Skenderidis P, Tsilfoglou S, Vagelas |I.
Chemotactic reponses of Pseudomonas
oryzihabitans and second stage juveniles
of Meloidogyne javanica on tomato root tip
exudates. International Journal of Food
and Biosystems Engineering.
2017;5(1):75-100.

Thorne G. Principles of nematology.
McGraw Hill Book Co. Inc. New York.

1961;553.

Trapero-Casas A, Jimenez-Diaz RM.
Fungal wilt and root rot diseases of
chickpea in Southern Spain.

Physiopathology. 1983;75:1146-1151.
Thilagam R, Kalaivani G, Hemalatha N.

Isolation and identification of
phytopathogenic fungi from infected plant
parts. International Journal of Current

Pharmaceutical Research. 2018;10(1):26-
28.

Jadhav RR, Giri GK, Belkar YK.
Characterization of Bacillus subtilis and
management of wilt of pigeonpea caused
by Fusarium udum. Journal Plant Disease
Science. 2014;9(2):180-184.

Westerlund F. V. Jr, Campbell RN, Kimble
KA. Fungal root rots and wilt of chickpea in
California. Phytopathology.
1974,64(4):432-436.

Frisullo SF, Cioccarese M, Amenduni HR,
Zamani. Wilt of chickpea (Cicer arietium L.)
caused by Fusarium oxysporum f. sp.
ciceri in Southern ltaly. Difesa delle Piante.
1989;12(1-2):181-185.

Haware MP, Nene YL, Mathur SB. Seed-
borne diseases of chickpea. Danish
Government Institute of Seed Pathology
for Developing Countries, Technical
Bulletin. 1986;1.

Narasimhan R. A preliminary note on the
Fusarium parasitic on bengal gram (Cicer
arietinum. L). Madras Agri. Dept. Year
Book. 1929;5-11.

Singh VK, Singh KP. Population density of
Heterodera cajani in Varanasi and
Mirzapur. Indian Journal of Nematology.
1990;2:2-222.

Devi LS. Survey of some endo-parasitic
nematodes and wilt fungi associated with



22.

Maurya et al.; CJAST, 39(18): 23-28, 2020; Article no.CJAST.58015

pigeon pea. Annals of Plant Protection
Science. 1994;2:85-86.
Sharma N, Trivedi PC. Survey of plant

parasitic nematodes associated with
sesamum crop in  Jaipur District,
Rajasthan, India. Journal of Phyto-

pathological Research. 1994;7:27-30.

23.

Maurya AK, Simon S, John V, Lal AA.
Survey of pigeon pea wilt caused by
cyst nematode (Heterodera cajani) in
Trans Yamuna and Ganga Taluks of

Allahabad District, India. Int. J. Curr.
Microbiol. ~ App. Sci. 2018;7(6):799-
802.

© 2020 Maurya et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/58015

28



