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* A number of isolates of Fusarium inciting wilting in gram (Cicer arietinum L"),
lentil (Lens esculenta Moench.) and pigeon pea (Cajanus cajan (L.) Millsp.) were
studied along with their variants produced on monoconidial cultures on three differ-
ent media, namely potato dextrose agar, oat mea] agar and steamed rice. Varia-
tionsin cultural characters, e.g. amount of aerial mycelium, texture, strength
produciion of sporodochia and sclerotia were noted among the different isolates
and they variants. Some of the monoconidial cultures from gram and lentil isolates
produ porodochia, although these structures were lacking in the origianl isolates.
In view o1 the non persistence of the characters which are utilized in the classifica-
tion of Fusaria according to Wollenweber and Reinking's (1935) system, new names
for gram and lentil Fusaria e.g. Fusarium oxysporum f. ciceri and Fusarium oxyporum
f. lentis respectively have been proposed in place of F. orthoceras var. ciceri and F.
orthoceras var. lentis. Naming of Fusarium udum as F. oxysporum f. udum proposed
by Snyder and Hansen (1940) has been supported,

INTRODUCTION

Wilt diseases of pigeon pea (Cajanus cajan (L.) Millsp.), gram (Cicer ariefi-
num L.) and lentil (Lens esculenta Moench.) caused by Fusarium spp. are quite
common in West Bengal (India). Wilt of pigeon pea was first reported by Bulter
(1910) who named the causal fungus as Fusarium udum. Padwick (1940) after
a critical study of the Fusarium isolated from wilted gram plants considered the
incitant to be a new variety of F. orthoceras and named it F. orthoceras var ciceri.
Vasudeva and Srinivasan (1952) reported a Fusarium from wilted lentil plants
and named it as F. orthoceras var lentis, In view of the cultural variationsin
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Fusarium spp. and the resultant complications in the problem of their taxonomy
Snyder and Hansen (1940) advocated a new species concept modifying Wollen-
weber and Reinking’s (1935) system in which they combined all the species in
the section Elegans into one species, namely Fuserium oxysporum and proposed
the creation of forma specialis under this species based on pathogenicity.

The investigation reported here were undertaken to find the range of vari-
ability in the Fusaria inciting wilt diseases of gram, lentil and pigeon pea and
their implications on the taxonomic position of the Fusaria isolated from these
Ccrops.

MATERIALS AND METHODS

Diseased plant materials of gram, lentil and pigeon pea were collected from
different parts of West Bengal. From the roots and stems of these materials
Fusarium spp. were isolated on potato dextrose agar slants. The hyphae coming
out of the infected tissues were transferred on Petridishes containing potafo
dextrose agar, oat meal agar and steamed rice respectively and incubated at 25°C
for 20 days after which cultural characteristics of the different isolates were
studied.

From each of the original isolate obtained on potafo dextrose agar slants
from infected tissues, 20 monoconidial cultures were made following the method
described by Hansen and Smith (1932). The monoconidial cultures which
showed variations from their parental types were also grown on Petriplates as
before along with their corresponding parental types. For pathogenecity test
of Fusarium, isolates were grown on sand maize medium (crushed maize 25.0 gm.,
fine sand 75.0 gm, distilled water 100 ml.) in 250 ml. Erlenmeyer flasks. After
15 days growth the inoculum from the flask was mixed thoroughly with the soil
(sterilized) in pots. - After 7 days of inoculation of soil, seeds of respective host
plants were sown. Percentage of wilting after six weeks sowing was noted.

Of the different isolates studied, variants were produced in monoconidial
cultures from isolates FG8(FG8A), FGI2(FGI2A, Fgl2B), Fgl3(FG13A) from
gram, FLI(FLIA), FL3 (FL3A) from lentil and FA2(FA2A) and FA3(FA3A,
FA3B) from pigeon pea.

RESULTS

The macroscopic growth characters as well as the conidial measurements
of the first cultures together with the variants produced and of the cultures of
Fusarium orthoceras var. ciceri, Fusarium orthoceras var. lentis and Fusarium
udum, obtained from Indian Agricultural Research Institute, New Delhi are
presented in Table 1,
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From Table 1 it may be noted that variations exist among the isolates of
pulse Fusaria regarding the amount of aerial mycelium, texture, colour of subs-
tratum, zonation, production of sporodochia and sclerotia. The variant iso-
lates differed considerably from their parental types. The general findings are
as follows :—

Cultural characters

(i) Aerial mycelium in most of the isolates from gram and pigeon pea
on potato dextrose and oat meal agar are scanty while those from lentil show
aboundant mycelial growth. Mycelial grow'th on steamed rice is more abundant.

(if) Colour of the substratum shows considerable variation in different
isolates. It is, however, more pronounced on steamed rice medium.

(iii) Zonation is noted in a few isolates. It is more abundant in oat meal
agar.

(iv) None of the original isolates from gram and lentil produce sporodo-
chia, but their variants, FGsa, FG12a and FG13a (among isolates from gram)
and FLia (among isolates from lentil) produce these. All the isolates from
pigeon pea, except FA1 , however produce sporodochia. Steamed rice medium
was not found t¢ favour production of sporodochia.

Conidial characters (Text-Fig. 1)
Size :—In their average length and breadth the conidia produced by iso-
lates from gram, lentil and pigeon pea do not show much variation among their
own isolates on potata dextrose
~agar and oat meal agar. Some
‘ variation is, however, noted on
Q(( 0 Q O the range of length. The conidia
6 produced on steamed rice medium
a ] are smaller in size.
The conidia of isolates from
b pigeon pea are larger in length as
] - compared to those of isolates from
; gram and lentil which do not show
&GG much difference.
The average length of the
conidia of the variants of gram
and lentil isolates are larger than

c the parental ones. In case of
e « .
25 A pigeon pea isolates, however, the
- variants do mnot show much
T_BX’I'TFIG. 1. Conidia of F. oxysporum ¥ difference in conidial size in com-
ciceri (a), F. oxysporum f. lentis (b), and X ;
F. oxysporum f. udum (c). parison to their parental types.

Shape :(—The conidia of the isolates from gram and lentil are ovoid to
spindle shaped, slightly curved or almost cylindrical at the middle, somewhat,
curved at one end into an epical cell with narrowly and smoothly rounded tip,

g
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typically thin walled. In pigeon pea isolates the conidia are kidney shaped to
falcate with curvature, long and narrow, typically thin walled, markedly curved
at one end to a somewhat hooked apical cell.

Septation :—The range of septation in gram, lential and pigeon pea isolates
varies from 0-4, the mode of septation in case of gram and lentil isolates is 1,
while in case of pigeon pea isojates it is 3.

4

Cross inoculation studies

Cross inoculation tests were undertaken by inocufating Fusarium isolates
from gram, lentil and pigeon pea on a number of pulse crops, namely gram, lentil,
pigeon pea, mung (Phaseolus aureus Ham.) urid (Lythyrus sativus L.), Pea (Psium
sativum L.) and cowpea (Vigna sinensis Endl.).

The isolates of Fusarium studied are specific on their respective host plants,
i.e. they can not infect any other host plant except their own.

DiscussioN

Fusarium orthocerus var. ciceri Padwick, was described by Padwick (1940)
as the incitant of wilt of gram (Cicer arietimum L.) in the year in which Snyder
and Hansen (1940) also propounded the new species concept in the genus Fusa-
rium. Snyder and Hansen!(1940), according to the new principles in the concept
of speciation in the genus Pwserium, revised the section Elegans and marged all
the species belonging to its three sub-sections, namely Orthocera, Constrictum
and Oxysporum, into a single species F. oxysporum and proposed the creation
of biologic forms within this species based on relative pathogenicity. Padwick
(1940a) in a later communication stated that even the conception of the section
Elegans, Lateritium and Liseola of Wollenweber and Reinking’s (1935) system
has so altered that they are no longer entirely distinct, but he (1941) was opposed
to the mass revision of the genus and did not accept wholly the new concept of
Snyder and Hansen (1940). Consequently he did not rename gram wilt organ-
ism, but retained the previous name F. orthoceras var. ciceri. This name is still
in use in India.

The views of Padwick (1940a, 1941) in respect of gram wilt organism was
upheld by later workers in case of lentil (Lens esculenta Moench.) wilt Fusarium,

“when Vasudeva and Srinivasan (1952) named the organism as F. orthocerds var.

lentis Vasudeva and Srinivasan.

Fusarium wdum Butler was first described by Butler (1910) as the incitant
of wilt of pigeon pea (Cajanus cajan (L.) Millsp.). He in a later communication
(1926) considered the fungus to be closely akin to F. vasinfectum and even F.
oxysporum. He, however, preferred to retain the name F. udum. Wollenweber
and Reinking also retained the name F. udum under the section Elgens in their
“Die Fusarien.” Snyder and Hansen (1940), however, treated the fungus as F.
oxysporum f.udum according to their new species concept.
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The section Elegans, as pronounced by Wollenweber (1917) contains three
subsections, namely Orthocera, Constrictum and Oxysporum, based upon the
presence or absence of sporodochia and width of macroconidia. The subsection
Orthocera is distinguished from the others in the absence of sporodochia and
the width of macro conidia measuring 3.2-4u. The subsection Oxysporum has
sporodochia produced and greater width of macroconidia (3.7-5u). The subsec-
tion Constrictum is characterized by presence of sporodochia and smaller width
of macroconidia.

Isolates of Fusarium causing gram and lentil wilt, in the present study, shows
cultural variants which produce sporodochia, though the parental type is non-
sporodochial. Breadth of conidia in majority of cases are between 2.8-4p, but
in a number of cases the average breadth is 3.54p. So on the basis of
the presence or absence of sporodochia and differences in width of conidia the
gram and lentil Fusaria cannot be maintained in a separate subsection Orthecera
as described by Wollenweber (1917). There is hardly any difference among
the isolates from gram and lentil in their morphology, though they are selected
in their pathogenicity. Breadth of conidia of the isolates from pigeon pea also
fall within the same range as those of gram and lentil Fusaria.

From the data preségted on the study of the different aspects of a large
number of monoconidial ?:c%mtes of Fusarium from gram, lentil and pigeon pea
and from the preceding discussions it is proposed that Fusarium orthoceras var.
ciceri Padwick should be renamed as F. oxysporum f. ciceri. Padwick emend
Synder and Hansen. Similarly Fusarium orthoceras var. lentis Vasudeva and
Srinivasan should be F. oxysporum f. lentis Vasudeva and Srinivasan emend
Snyder and Hansen. \

Padwick’s (1940a) contention of F. udum to be a distinct species is due to
its formation of sparodochia, conidia tending to become hooked at the apices
and bright orange or yellow colours produced on steamed rice medium. Subs-
tratum colour of the isolates from pigeon pea in the present study varied from
terracota to deep cream to narrow orange or red on steamed rice. Similar range
of colouration has also been showed on the same substratum by the isolates from
gram and lentil. Sporodochial types in the varients of the isolates from gram
and lentil has already been indicated earlier. Regarding the predominance of
hooked conidia in F. udum, i.e. the tendency of the conidia to be curved at the
ends, it is very strong in F. udum no doubt, but the presence of such conidia has
also been noted in some isolates from gram and lentil. In a broader concept
Synder and Hansen’s (1940) treatment of Fusarium udum Bult. as F.oxysporum
f. udum, therefore, appears to be throughly justified as evidenced in discussion
above.
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