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ABSTRACT

Existence of variation among forty one Fusarium udum isolates collected from different parts of India were studied with
specia reference to cultura characters on PDA medium. All the 41 F. udum isolates showed wide variations with respect
to mycelial colour, pigmentation, colony characters. Based on pigmentation, 41 isolates were categorised into five groups
viz.,, Group | produced brown colour pigmentation and consisted of three isolates viz., KFu-9, KFu-10 and TNFu-1, Group
Il produced dark yellow pigmentation and consisted of eight isolates viz, APFu-1, APFu-2, APFu-3, APFu-4, APFu-7,
KFu-11, KFu-13 and KFu-14, Group |1l produced light yellow pigmentation and consisted of 21 isolates viz., APFu-9,
APFu-11, BFu-1, KFu-1, KFu-2, KFu-3, KFu-12, KFu-15, KFu-16, MPFu-1, MSFu-1, MSFu-2, MSFu-3, MSFu-4, NDFu-
1, TNFu-2, TNFu-3, TNFu-4, TNFu-5, UPFu-1 and WBFu-1, Group IV produced light yellow to brown colour
pigmentation and consisted of four isolates viz., APFu-5, APFu-6, APFu-8 and APFu-10 and group V produced pink
colored pigmentation and consisted of five isolates viz., KFu-4, KFu-5, KFu-6, KFu-7 and KFu-8. Based on mycdlid
colour, the isolates were categorised into two groups viz., white and pink. Group | comprised of 36 isolates viz., APFu-1,
APFu-2, APFuU-3, APFu-4, APFuU-5, APFU-6, APFuU-7, APFu-8, APFuU-9, APFuU-10, APFu-11, BFu-1, KFu-1, KFu-2, KFu-
3, KFu-9, KFu-10, KFu-11, KFu-12, KFu-13, KFu-14, KFu-15, KFu-16, MPFu-1, MSFu-1, MSFu-2, MSFu-3, MSFu-4,
NDFu-1, TNFu-1, TNFu-2, TNFu-3, TNFu-4, TNFu-5, UPFu-1 and WBFu-1 which produced white colored mycelia.
Wheress, fiveisolaes viz., KFu-4, KFu-5, KFu-6, KFu-7 and KFu-8 produced pink colored myceliawhich was considered
as Group |1. Based on colony character 41 isol ates were categorised into three groups viz., fluffy, partially appressed and
appressed growth. Group | produced fluffy growth and consisted of seventeen isolates viz., APFu-2, APFu-3, BFu-1, KFU-
1, KFU-2, KFU-3, KFu-4, KFu-5, KFU-11, KFU-13, KFU-14, KFU-15, KFU-16, MPFu-1, NDFu-1, UPFu-1 and WBFu-
1, Group Il produced partialy appressed growth and consisted fifteen isolates viz., APFu-1, APFu-4, APFu-5, APFu-6,
APFu-8, APFu-10, APFu-11, KFu-6, KFu-7, KFu-8, KFU-9, KFU-12, TNFu-1, TNFu-3 and TNFu-4. Group Il produced
appressed growth and consisted of nine isolates viz., APFu-7, APFu-9, KFU-10, MSFu-1, MSFu-2, MSFu-3, MSFu-4,
TNFu-2 and TNFu-5.
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INTRODUCTION 1984) and the distribution of the most important diseases
Pigeonpea (Cajanus cajan (L.) Millsp.) is one of the major is geographically restricted.

grain legume (pulse) crops of tropics and sub tropics. It The pathogen is primarily a soil inhabitant; hence
finds an important place in the farming systems adopted controlling the disease is very difficult as no effective
by smdl and margina farmers in a large number of chemicals are available at present. The development of
developing countries as it restores the soil fertility by resistant varieties and combined applicaion of bioagents
fixing atmospheric nitrogen. In India, it is commonly and fungicides is considered as more practicable
known as red gram, tur or arhar in Hindi, togari in However, developing resistant varieties is a tedious and
Kannada (Reddy et al., 1990). The crop is grown in the time consuming procedure. Though severa attempts have
world in 4.26 million hectares with the production of 3.05 been made to develop resistant varieties, as ICRISAT
million tonnes and average yield of about 716.5 kg/ha. In developed wilt resistant variety “ICP 8863” and released
India, it accounts for 3.73 million hectares of area with a by the name “Maruthi”. Recently, a disease incidence upto
production of 2.90 million tonnes and yield of about 776 10 per cent in some locations is common. This may be due
kg/ha (Anon., 2007b). Karnataka accounts for 16.76 per to the prevalence or development of new strains of F.
cent of the Indids output with an area of 0.60 million udum in various geographical locationsin India. Presently,
hectares and a production of 0.44 million tonnes and yield the information on the detection or identification of F.
potential of about 727 kg/ha (Anon., 2007a). The main udum races/strains in the world in generd and more
constraints in boosting the yidd of the crop are its particularly in Indiais lacking. Hence, there is a need to
susceptibility to diseases, insects and other physiologica collect information on the existence of variahility in F.
stresses. Pigeonpea is known to be affected by more than udum from among isolates collected from different
hundred pathogens (Nene et al ., 1989). Incidentaly, only a geographical locaions in India. Keeping this in view,
few of them cause economic losses (Kannaiyan et al., present investigations were envisaged by using 41
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Fusarium udum isolates collected from major pigeonpea
growing areas of India.

MATERIALS AND METHODS
Cdlection of Fusarium udum isolates from major
pigeonpea growing areas of India
Pigeonpea plants showing typica symptoms of wilt
induced by F. udum were collected from different states of
Indiaviz., Andhra Pradesh (11 isolates), Bihar (1 isolate),

Karnataka (16 isolates), Madhya Pradesh (1 isolate),
Maharashtra (4 isolates), New Ddhi (1 isolate), Tamil
Nadu (5 isolates), Uttar Pradesh (1 isolate) and West
Benga (1 isolate) during Kharif seasons of 2005-06 and
2006-07 (Table-l). The samples were brought
immediately to the laboratory and washed thoroughly in
running water. The stak and roots of wilted plants were
separated and dried in shade for 3-4 days and preserved
for further studies.

Table-1. List of Fusarium udum isolates collected from different locations of India

i‘ State District Tauk Village |solate designation
1 AndhraPradesh  Guntur Chilakalurpet  Appanpuram APFu-1
2 AndhraPradesh  Guntur Inkallu Inkallu APFu-2
3  AndhraPradesh  Guntur Narasaraopet ~ Kesanapalli APFu-3
4  AndhraPradesh  Guntur Narasaraopet ~ Merakapudi APFu-4
5 AndhraPradesh  Karnool Karnool Kichvaa APFuU-5
6  AndhraPradesh  Karnool Karnool M ahadevanpet APFu-6
7  AndhraPradesh Khammam Veira Menavalu APFuU-7
8 AndhraPradesh Mahabub Nagar  Jetcherla Mannemkonda APFu-8
9  AndhraPradesh  Sangareddi Kodangal Regadimylgpuram APFu-9
10 AndhraPradesh  Sangareddi Thandur Bandimidipalli APFu-10
11  AndhraPradesh  Sangareddi Thandur Thandur APFu-11
12  Bihar Muzaffarpur Muzaffarpur Muzaffarpur BFu-1
13 Karnataka Bangalore Bangalore GKVK KFU-1
14  Karnataka Bangalore Magadi Byraganapur KFU-2
15 Karnataka Bangalore Magadi Dhannampalya KFU-3
16  Karnataka Bijapur Hindi Salotagi KFU-4
17 Karnataka Gulbarga Aland Aland KFU-5
18 Karnataka Gulbarga Aland Nimbala KFU-6
19 Karnataka Gulbarga Gulbarga Sirunuru KFU-7
20 Karnataka Gulbarga Gulbarga Uppaav KFU-8
21  Karnataka Gulbarga Sedam Kolluru KFU-9
22  Karnataka Gulbarga Sedam Konkanahalli KFU-10
23 Karnataka Hassan Arasikere Margundanahalli KFU-11
24 Kamatska Hassan t(t:alr?g”arayapa Kandali KFU-12
25 Karnataka Hassan Hassan Ankapur KFU-13
26  Karnataka Kolar Malur Chokkandahalli KFU-14
27  Karnataka Mysore Mysore Beerihundi KFU-15
28  Karnataka Raichur Raichur Hidapanur KFU-16
29 Mealggﬁ Khargaon Khargaon INKVV Farm MPFu-1
30 Maharastra Akola Akola PDKV Akola MSFu-1
31 Mahaashtra Ahamad Nagar Kopergoan Chanai MSFu-2
32 Mahaashtra Badnapur Badnapur ARS Badnapur MSFu-3
Oil seed research
33 Maharashtra Latur Latur Station, Latur MSFu-4
34  New Delhi Zaidapur Zaidapur Zaidapur NDFu-1
35  Tamil Nadu Coimbatore Coimbatore Coimbatore TNFu-1
36  Tamil Nadu Dharmapuri Palkad Kodavadi TNFu- 2
37  Tamil Nadu Krishnagiri Krishnagiri Vamban Station TNFu-3
38  Tamil Nadu Thiruchi Thiruchi Thiruchi TNFu-4
39  Tamil Nadu Pudukotti Alangudi Thiruvarankulam TNFu-5
40  Uttar Pradesh Kanpur Kanpur Kanpur UPFu-1
41  West Benga Murshidabad Murshidabad ~ Murshidabad WBFu-1

Isolation and identification of Fusarium udum isolates

The wilt pathogen was isolated using potato dextrose agar
medium by following standard tissue isolation method.
Pigeonpea plants showing vascular wilt symptoms
collected from different places of the country (Table-1)
were used for isolation. The infected stem of pigeonpea
plants were split opened longitudinaly with the help of
sterilized scalpel. The plant parts showing brown
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discoloration of vascular tissues were cut into smal bits
and washed wdll in running tap water. These bits were
surface sterilized with 0.1 per cent sodium hypochlorite
solution for fifteen seconds. These pieces were washed
thoroughly in sterile distilled water so as to remove traces
of sodium hypochlorite. These pieces were aseptically
transferred on to each Petridish containing sterile potato
dextrose agar (PDA) a equad distance, the inoculated
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plates were incubated at 28°+ 1°C. The isolates of F. udum
isolated from wilted plants collected from different
locations were identified based on the characters described
by Booth (1971). The respective isolates of F. udum were
used subsequently for further studies.

Variability of Fusarium udum isolates on the bass of
cultural characterson PDA medium

The variation in cultural characters among the 41 isolates
of F. udum collected from different locations was studied
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on PDA medium. The cultural characters viz, colony
diameter, growth patern, myceliad colour and
pigmentation were recorded. Colony diameter was
recorded by measuring the radial growth of the mycdium
in mm after eight days of incubation at 28 + 1°C. Mycelia
colour and pigmentation were recorded as per the Munsell
colour chart.

Table 2. Variability of Fusarium udum isolates on the basis of cultura characteristics on PDA medium

g Colony
" Isolates diameter (mm) Colony characters Pigmentation
No a 30°C
1 APFul 55.00 White mycelial colour, serrated margin with partially appressed growth  Dark yellow
2  APFu-2 75.00 White mycelial colour, serrated margin with fluffy growth Dark yellow
3  APFu3 74.50 White mycelial colour, serrated margin with fluffy growth Dark yellow
4  APFu4 57.00 White mycelial colour, serrated margin with partially appressed growth  Dark yellow
5  APFu5 70.00 White mycelial colour, serrated marginwith partially appressed growth  Light yellow to brown
6  APFu6 59.00 White mycelial colour, serrated marginwith partially appressed growth  Light yellow to brown
7  APFuU-7 38.00 White mycelial colour, serrated margin with appressed growth Dark yellow
8  APFuU8 62.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow to brown
9  APFuU9 50.00 White mycelial colour, serrated margin with appressed growth Light yellow
10 APFu-10 68.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow to brown
11 APFu-11 71.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow
12 BFu-1 88.00 White mycelial colour, serrated margin with fluffy growth Light yellow
13  KFU-1 90.00 White mycelial colour, serrated margin with fluffy growth Light yellow
14  KFU-2 85.00 White mycelial colour, serrated marginwith fluffy growth Light yellow
15 KFU-3 89.00 White mycelial colour, serrated marginwith fluffy growth Light yellow
16 KFU-4 82.00 Pink mycelial colour, serrated margin with fluffy appressed growth Pink colour
17  KFU-5 73.75 Pink mycelial colour, serrated margin with fluffy growth Pink colour
18 KFU-6 72.00 Pink mycelial colour, serrated margin with partially appressed growth Pink colour
19 KFU-7 66.00 Pink mycelial colour, serrated margin with partially appressed growth Pink colour
20 KFU-8 73.00 Pink mycelial colour, serrated margin with partially appressed growth Pink colour
21 KFU-9 63.00 White mycelial colour, serrated marginwith partially appressed growth ~ Brown
22  KFU-10 52.00 White mycelial colour, serrated margin with appressed growth Brown
23 KFU-11 90.00 White mycelial colour, serrated margin with fluffy growth Dark yellow
24 KFU-12 66.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow
25 KFU-13 88.00 White mycelial colour, serrated margin with fluffy growth Dark yellow
26 KFU-14 86.00 White mycelial colour, serrated margin with fluffy growth Dark yellow
27  KFU-15 87.00 White mycelial colour, serrated marginwith fluffy growth Light yellow
28 KFU-16 75.00 White mycelial colour, serrated marginwith fluffy growth Light yellow
29 MPFu-1 78.00 White mycelial colour, serrated margin with fluffy growth Light yellow
30 MSFu-l 45.00 White mycelial colour, serrated margin with appressed growth Light yellow
31 MSFu-2 48.00 White mycelial colour, serrated marginwith appressed growth Light yellow
32 MSFu-3 52.00 White mycelial colour, serrated margin with appressed growth Light yellow
33 MSFu4 46.00 White mycelial colour, serrated margin with appressed growth Light yellow
34 NDFu-1 86.00 White mycelial colour, serrated margin with fluffy growth Light yellow
35  TNFul 72.00 White mycelial colour, serrated margin with partially appressed growth ~ Brown
36 TNFu-2 45.00 White mycelial colour, serrated margin with appressed growth Light yellow
37  TNFu-3 62.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow
38 TNFu4 55.00 White mycelial colour, serrated margin with partially appressed growth  Light yellow
39 TNFu5 42.00 White mycelial colour, serrated margin with appressed growth Light yellow
40 UPFu-1 90.00 White mycelial colour, serrated margin with fluffy growth Light yellow
41 WBFu-1 78.00 White mycelial colour, serrated margin with fluffy growth Light yellow

Based on the mycelia colour, the forty one F. udum
isolates were categorised into two groups viz., white and
pink colour (Anon., 2006). Based on pigmentation
produced, the forty one F. udum isolates were categorised
into five groups viz., brown colour, dark yellow, light
yellow, light yedlow to brown and pink colour
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pigmentation (Anon., 2006). Based on the colony growth
pattern on solid medium, the forty one F. udum isolates
were categorised into three groups viz, fluffy growth,
partially appressed growth and appressed growth (Anon.,
2006).
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RESULTSAND DISCUSSION

Cdlection and isolation of Fusarium udum isolates
from different locations of India during Kharif, seasons
of 2005-06 and 2006-07.

Forty one F. udum infected samples were collected from
major pigeonpea growing states of India viz, Andhra
Pradesh, Bihar, Karnataka, Madhya Pradesh, Maharashtra,
New Delhi, Tamil Nadu, Uttar Pradesh and West Bengal
during Kharif seasons of 2005-06 and 2006-07 were
isolated and presented in Table 1. In order to obtain the
pure cultures of the pathogen, tissue isolations were made
as described under material and methods.

Studies on Cultura Variability of Fusarium udum
isolates

The cultural characters of 41 F. udum isolates were
studied on potato dextrose agar medium as described in
material and methods. The results of colony growth as
measured by colony diameter in mm and colony characters
viz,, fluffy, appressed or partially appressed growth,
mycelial colour, and pigmentation produced were
recorded. All the isolates showed wide vaiations in

respect of mycelia colour and pigmentation. These
characters were considered to assess the existence of
variation in the pathogen (Table-2).

Based on pigmentation, 41 isolates were categorised into
five groups viz, Group | produced brown colour
pigmentation and consisted of three isolates viz, KFu-9,
KFu-10 and TNFu-1, Group Il produced dark yellow
pigmentation and consisted of eight isolates viz.,, APFu-1,
APFu-2, APFuU-3, APFu-4, APFu-7, KFu-11, KFu-13 and
KFu-14, Group Il produced light yellow pigmentation
and consisted of 21 isolaes viz.,, APFu-9, APFu-11, BFu-
1, KFu-1, KFu-2, KFu-3, KFu-12, KFu-15, KFu-16,
MPFu-1, MSFu-1, MSFu-2, MSFu-3, MSFu-4, NDFu-1,
TNFu-2, TNFu-3, TNFu-4, TNFu-5, UPFu-1 and WBFu-
1, Group IV produced light yellow to brown colour
pigmentation and consisted of four isolates viz., APFu-5,
APFu-6, APFu-8 and APFu-10 and group V produced
pink colored pigmentation and consisted of five isolates
viz, KFu-4, KFu-5, KFu-6, KFu-7 and KFu-8 (Table-3
and Pael).

Table 3 Grouping of Fusarium udum isolates based on pigmentation

Nama (no.) of the izolates

5l Pigmentsti - - - To@lno.
= Andhra . Madhm j Naw e Ttter Wast R
0. on Dradach Bihar Farpatzkz Dradazh hlzharzshtra Dl Tamil Nadu Dradash Benazsl izolatzz
EF-& &
1  Bmown - - EFU-10 - - - THFu-1 (1) - - 3
Ty
APFwL. KFU-11
ATFu-2, EEL3
. Dak ABFu-3, & g
T yallow APFu-d & ” e - - - - -
ATFuT KEU-14
{5 3
mI_J Lf MEFu-1,
AFFu-o I{_FT.,'::: MEFu-2, THFu2,
- Light & EBEFu-1 EFU 1".; MEFu-1 MSFPs-3 NDFu-1 THFu-3, UFFu-1 TWEFu-1 11
7 Yelbow APFu-11 (1) KRS & (13 & (13 THFu-4 & (13 (13 =
ry) - I -5 Yy
{2 KEU-16 MSF\"L,-4 THFu-5 {4)
o @
APFu-3,
Light ADFu-6,
4 wellow to APFu-B & - - - - - - - 4
brown APFu-10
#
EFU-4,
EFU-5,
- KFU-5, .
Pink . - KFU-T & - - - - - 3
EFU-8
(9
Total no.  of 11 1 16 1 4 1 5 1 1 41
izolates

Based on mycelia colour, the isolates were categorised
into two groups viz.,, white and pink (Table-4). Group |
comprised of 36 isolates viz, APFu-1, APFu-2, APFu-3,
APFu-4, APFu-5, APFu-6, APFu-7, APFu-8, APFu-9,
APFu-10, APFu-11, BFu-1, KFu-1, KFu-2, KFu-3, KFu-9,
KFu-10, KFu-11, KFu-12, KFu-13, KFu-14, KFu-15,

KFu-16, MPFu-1, MSFu-1, MSFu-2, MSFu-3, MSFu-4,
NDFu-1, TNFu-1, TNFu-2, TNFu-3, TNFu-4, TNFu-5,
UPFu-1 and WBFu-1 which produced white colored
mycelia. Whereas, five isolates viz., KFu-4, KFu-5, KFu-
6, KFu-7 and KFu-8 produced pink colored myceliawhich
was considered as Group Il.
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Plate-1. Pigmentation of Fusarium udumisolates on PDA

Light yellow to brown

Based on colony character 41 isolates were categorised
into three groups viz, fluffy, partially appressed and
appressed growth (Table-5 and Plate 2). Group | produced
fluffy growth and consisted of seventeen isolates viz.,
APFu-2, APFu-3, BFu-1, KFU-1, KFU-2, KFU-3, KFu-4,
KFu-5, KFU-11, KFU-13, KFU-14, KFU-15, KFU-16,
MPFu-1, NDFu-1, UPFu-1 and WBFu-1, Group Il

produced partially appressed growth and consisted fifteen
isolates viz,, APFu-1, APFu-4, APFu-5, APFu-6, APFu-8,
APFu-10, APFu-11, KFu-6, KFu-7, KFu-8, KFU-9, KFU-
12, TNFu-1, TNFu-3 and TNFu-4. Group IIl produced
appressed growth and consisted of nine isolates viz,
APFu-7, APFuU-9, KFU-10, MSFu-1, MSFu-2, MSFu-3,
MSFu-4, TNFu-2 and TNFu-5.

Table-4: Grouping of isolates of Fusarium udum based on mycelial colour

Neme (no.) of the izolates

5. Mwcelial Toml oo
o, colour Andhra . Madhya . . . Utlar West . ’
Bradesh Bihar Famzmka Dradath Mzharashtrs MWewDelhi  Tamil Nadu Dradesh  Bengal izolates
KFU-1,
APFu-1, KFU-1,
APFu-1, KFU-3,
APFu-3, KEFJ-2, E
APFu-4, EFU-10, MEFu-1, 'INFu-;.
APFu-3, EFU-11, MEFu-2, TFu3
1 TWhits APFu-§, EFu-1 KFU-12, MPFu-1 MEFu-3 NDFu-1 THEud UPRr-1 WEFu-l %
APFu-T, {1y EFT-13, (1) And (1 and (1 (1
APFu-E, EFT-14, MEFu-4 THF5
APFu-8, EFU-13 4 3
APFu-10 and and
APFu-11 EFU-16
{11y {11
EFu-4, KFu-
5, KFu-8,
- EFu-7
2 Pink - - and - - - - - 05
EFu-i
3
Teel mo.  of
isolates 11 1 16 1 4 1 5 1 1 41

223



Serological detection of Trypanosoma evansi in small ruminants at Ethiopia

Table-5 Grouping of Fusarium udumisolates based on growth patern of the colonies on PDA medium

ooy Tanue (Tmn) ol Ui imlales Tuols] 100
5l no . Andhra : e e Madhz ] New Tamil Tttar Weast {zolztes
el e e e

L
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AFFu-1 FFu-3,
. Fiuffy and EFyl  EFFIL AFFwl HOFul UFFsl  WEBFul -
- APFu3 () EFE i) i) i) i)
@ KFU14
(FIFLS
=
KTTF1&
L]
APFu-L
\PFua —
. APFu-S o THFu-]
. Pl Gk KFu g THEw3 .
2 appresed AT - KFTL0 - - - and - - 13
gl ADFRlD znd THEed
and KFUFL2(5)
APFu11(T)
MEFul,
. SFul TNFu-2
s o= T wmoo R ms L e
growl [} L And o
MSFu4 (9 L
Totd no of ioizes 11 1 16 1 4 1 5 1 1 4

Plate-2.Colony growth pattern of Fusarium udumisolates on PDA

Fluffy growth

Variation in cultural characters observed in first cultures
nevertheless is important from the point of view of the
biology of the fungus as it occurs in nature. Since it is
closely linked with the question of physiologic races of
pathogens. Eshwarareddy and Basu Choudhary (1985)
grouped six isolates of F. udum into three distinct groups
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Partially appressed

Appressed

based on radia growth and colony characters. These
results are in agreement with Anjaneya Reddy (2002) and
Mahesh (2004).

Similarly Sataraddi (1998) recorded that the distinct
variability among forty F. udum isolates with respect to
cultura and morphological characters viz, colony
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diameter and pigmentation, size of spores, He categorised
41 isolates into six distinct groups based on cultural and
morphological characters. But in the present findings forty
one isolates of F. udum are categorised into four major
groups based on cultural and morphol ogical characters.

ACKNOWLEDGEMENT

The authors are graefully acknowledged the University
Grants Commission (UGC), New Dehi, India for
awarding the Rajiv Gandhi National Felowship with
financid support and also avail this opportunity to express
heartfelt thanks to al the staff of Department of Plant
Pathology, UAS, GKVK, Bangalore, India for providing
the facilities and their support to conduct and complete the
research for Ph. D. degree programme.

REFERENCES

Anjaneya Reddy, B. (2002) Variability of Fusarium udum
and evaluation of pigeonpea (Cajanus cajan (L). Mills)
genotypes. M. <. (Agri.) Thesis, Univ. Agri. Sci.
Bangaore, 115 pp.

Anonymous. (2006) Annual Report for 2006-07. In: ICAR
network project on Wt of crops with special reference to
cultural, morphological, molecular characterization and
pathogenic variability of isolates in India, 1IPR, Kanpur,
210pp.

Anonymous. (2007a) All India area, production and yield
of red gram. In: Area, production and yield of principal
crops (I). Agricultural statistics, pp84-86, Ministry of
Agriculture, Gowvt. of India, New Delhi.

225

ISSN: 2229 — 6441

Anonymous. (2007b) Annual Report for 2007-08. All
India Co-ordinated Research Project on Pigeonpea, IIPR,
Kanpur, 239pp.

Booth, C. (1971) The Genus Fusarium. Commonwealth
Mycologica Institute, Kew, Surrey, England, 114pp

Eshwar Reddy, N.P. and Basu Choudhary, K.C. (1985)
Variation in Fusarium udum. Indian Phytopath., 38: 172-
173.

Kannaiyan, J., Nene, Y.L., Reddy, M.V., Ryan, J.G. and
Raju, T.N. (1984) Prevalence of pigeonpea diseases and
associated crop losses in Asia, Africa and America. Trop.
Pest Manage. 30: 62-71.

Mahesh, M. (2004) Investigations on pigeonpea wilt
caused by Fusarium udum Butler. M. . (Agri.) Thesis,
Univ. Agri. Sci. Bangaore, 130 pp.

Nene, Y.L. Sheila, V.K. and Sharma, S.B. (1989) A world
list of chickpea and Pigeonpea pathogens. Legume
Pathology Progress Report, 7: 23.

Reddy, M.V., Neng, Y.L., Kannaiyan, J.,, Rgju, T.N., Saka,
V.N., Davor, A.T., Songa, W.P. and Omanga, P. (1990)
Pigeonpea lines resistant to wilt in Kenya and Malawi.
Inter. Pigeonpea Newdl., 6: 34.

Sataraddi, A.R. (1998) Variability in Fusarium udum
causing wilt of Pigeonpea. Ph.D. Thesis, Univ. Agri. ci.,
Dharwad, 112pp.



