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ABSTRACT
Vertiedlum lecanu was found parasitizing rust early and late
leafspot pathoge ns of peanut in the glasshouse at 1€ RISAT Center
and m (,.:rmnn fields wn the Indian States of Andhra Pradesh
Karnataka and T uml Nadu In moculation oxpenments thore was
a significant reduction - the extent of rust and late leafspot
lopme nton pe anutle ases nocul wedwith V lecann Receptvity
and perocntage leal area damage of mst und late leafspot were
reduced when moculuted with V lecann The pote ntial nee of 4
lecanii m biological control of rust and leafspot divcases of peannt
s dincussed
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The isolatesof rust (Puccinsaarachdis Speg ) carly leafspot
(Cercospora arachudicola Hon) and late lealspot (Phacors
anwopsis personata (Brk & Curt )y Ancsyn Cercosporul
wmpcrsonatum (Berk & Cart ) Doghton) of peanut (Arac his
hypogaca L) mamtamed on potted plants of a rust and
leafspots susceptible cultivar TMV 21n the glasshouse at the
International C rops Research Institute for the Semi And
Tropics (ICRISAT) near Hyderabad India were found
parasitized by a fungus The rust and leafspot lesions werc
covered by a whitish mycehal growth which gave them o
downy appearance (kigs 14and2) The fungus was observed
on both surtaces of the lesions but was more evident on
sporulating areas of lesions 1 ¢ lowcr surfuces of rust and
late leafspot lesions and on the upper surfaces of carly
leafspot lesions Growth of the fungus on the lesions was
abundant when temperatures ranged from 20 25 ( and
relative humidity was n excess of 80% The fungus invaded
almost all rust and leafspot lesions on glasshouse grown
I)lanls The fungus was also found on rust and leafspot
estons of field-grown plants at ICRISAT Center and in
farmers fields in Andhra Pradesh Kamataka and Tamil
Nadu States in India
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This paper descrbes the solabon of the fungus and
testing of 1ts pathoge maity on st early and late leafspot
pathogens m the laboratory Tts possible wse i bological
control of rust and late lcafspot discase s 1s discussed

Matenals and Methods

Mici examination

Feanut b we s showmng st carly ind late leaspot lesions mvaded by the
fangus w the glasshonse were brought to the luboratory Surnecs of rst
and Teabspe t lesions on which the fungus oconrned weee gonthy sorped
wathastenle seulped Uredimospores of the rustand the condiof leafspat
prthogens and the fungus mvading the Tesions were stuned: wath
methvloneblue for cxomuntion under o ight microseope Lesions we re
abse procossed through the - cntical pomt dry i tlm:‘ (9) usmg heud
carbon dioxde coated wath gold and cxnmme d under wscmmng, cleetron
microscope (Moded 35 C- Jeol Ftd Akishima Tokyo Jup )
Inolation and pathogenicity tests

The fungus present on the rst early d Jate leafspot lesions way
wol ate chin pure culture by scraping lesion surfuccswath sterile scalpeland
st urcdiospores of the rst and comdunof the lcatspot pathoge ns on
potatodextrose agar (PDA) Plates were mcubated ma growth chambe rat
25C with u 12 hr photope o The fungns was solite d and mulphed on
PDA at 25 C and a comdual suspension (e 10° conicha/ml ) was pre pared

1 Uredinia of colonized by the
T8 Serictlom oo by e boperpanse
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Fig, 2. Late leafapot lesiony of lonized by the hyperparasite
Verticillium lecanii.

in sterile distilled water from o 10-day-old culture,

TInoeuluof the rust, enely und late leafspot pathogens were multiplied on
detuched leaves of TMV 2. Conidin were collocted with a eyclone spore
collectar (ERI Tnstrument Shop, Jowa State University, Am
S0011) and suspensions (ca 50,000 conidiwml.) were maude in st
distilled water mmuunnglllml/l 000 ml, of wmrunh. wetting agent,
Tween 80 (poly sorbitan !

Mature, nmlmuugc-(l leaves of TMV 2 were mlhu«! from 40-day-okl
potted phints mised in the glasshouse, washed in running tap water, and
urrnged with their petioles buried in a layer of sterilized river sand in
plastic seed trays (56 cm long x 25 e wide 1 5 cm deep). The sand was
moistencd with Hougland's nutrient solution. Trays were covered with
clear plustic sheots and incubated for 24 hr in plant growth chambers
(Percival Refrigeration and Mfg. Co., Boave, lown 50036) adjusted to 25
C with a 12 hr photoperiod. Trays were removed from growth chambers
und spore suspensions of rust, early and late leafspor puthogens were
sprayed over the leaves. Ten leaves were inoculuted with each pathogen.
The trays were again covered with plastic sheets and returned to the
growth chambers.

Ten days after inoculation, when rust und leafspot lesions appeared, the
trays were removed from plaml growth chambers and the leaves were
sprayed with a spure suspension of the test fungus. Trays were again
covered with plustic sheets and returned to the plant growth chambers,

coatrol of rust and late leafspot discases

The effects of the fungus isolated from rust and late leafspat lesions on
rust and late leafspot development on pranuts were studied. Inocula of the
rust and late leafspot pathogens and the test fungus were prepared as
described above. Leaves of TMV 2 were obtuined from glusshouse-grown
plants and arranged in plastic trays as described abave. There were five
roplications, and each replicate treatment had two leaves. The inoculation
treatments were as follows:

1. Leaves inoculated with the test fungus only (check).

2. Leaves inoculated with either rust or late leafspot

pathogen only (check).

3. Leaves inoculated with a mixture (50:50, vA') of the

test fungus and the rust or late leafspot pathogen.

4. Leaves inoculuted with the test fungus two days before inaculation
of rust and late leafspot pathogens.

Disease: development was assessed at 20 and 30 days after inoculation

(DAI). Parameters evaluated were:

ivity: At 20 DAL the total number of lesions on each leaf was
counted. Leal aress were measured with a leaf area meter (Hayashi
Denkoh Co. Ltd., Tokyo, Japan). Receptivity was expressed as number of
lesiony/em? leaf area.

Percentage leaf area damaged: At 20 und 30 DAL, the rerwnuge area
of each leafl damaged by rust and late leafspot, whlch inc uded yellowing
and necrosis, was d by with s
depicting leaves with known ;x-m:n(ugrs of their arews affected. In the case
of late leafspot, the defoliation was also measured. The loss of each leaf was
considered as 100% leal area damage and included in calculating the
percentage leaf area damaged

P tage data were subj
analysis of variance was carried out

fe and an

d to angulur

Results and Discussion

Microscopic examination of urediniosporesof the rust and
conidia of the early and late leafspot patﬁggens revealed the
presence of a fungus extensively colonizing them (Fig. 3). In
a majority of the cases, the fungus established contact
directly through the spore wall and, in a few cuses, through
germspores. Mycelia were present inside the spores of rust
and leafspot pathogens, but sporulation was not evident.
Lysing (I} the spores was commonly observed (Fig. 4).
Bursting of spores due to extensive growth of the fungus
internally was also observed (x‘cusiunfr(l' ig. 5).

Lesions of rust, early and late leafspots inoculated with the
test fungus showed typical downy fungal growth within a
week after inoculation, Reisolation of the fungus from the
infected lesions yielded cultures identical to the parent
cultures and were identified as Verticillium lecanit
(Zimmerm.) Viegas by Dr. B L. Brady, CAB International
Mycological Institute, Kew, Surrey, UK.

There was a significant reduction in receptivity of rust and
late leafspot when inoculated with V. lecanii- either as a
mixture with the pathogen or as a preinoculation treatment.
Percentage leafarea damaged from rast was also significantly
reduced when inoculated with V. lecanii, especially in the
preinoculation treatment. Inoculation of V. lecanii as u
mixture with the late leafspot pathogen was not effective in
reducing the percentage Hea area damage: however, the

preinoculation treatment with V. lecanii reduced the
percentage leaf area damage (Table 1). V. lecanii was not
%)ulhngﬂm- to peanut. These results indicate the potential
or use of V. lecanii to control peanut rust and late leafspot
dne&\e\

Fig, 3. Ryphae of Verticillium lecanii parasitizing urediniospores
of peanut rust.
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Fig, 4. Lysing of urediniospores of peanut rust due to invasion by
Verticillium lecanii.

Fig. 5. Bursting of urediniospores of peanut rust due to invasion by
Verticillium lecanii.

Hyperparasites such as Penicillium islandicum Sopp..
Eudurluca caricis (Fr.) O. Ericks, Acremonium persicinum
(Nicot.) W. Gams, Darluca filum (Biv. Bern ex Fr.) Cost..
Tuberculina costaricana Syed.. and Hyalodendron sp. have
been reported to parasitize the peanut rust pathogen (8, 12);

however, no serious attempts have heen made to use any of

these organisms in biological control of peanut rust. Dicyma
pulvinata (Berk. & Curt.) v. Arx (=Hansfordia pulvinata
(Berk. & Curt.) Hughes) has been observed to parasitize the
leaf spot pathogens of peanut (3, 10, 13). It was found to be
effective in controlling late leafspot both under field and
greenhouse conditions (6, 7, 14).
Verticillium lecanii is a polyphagous fungus and has been
rted as parasitic on insects and on a number of fungal
pathogens (1, 5, 11). V. lecanii has also been reported
parasitic on peanut rust in India (12) and Burkina Faso (15),
and on leafspot pathogens in India (4). V. lecanii has a high
rotenﬁal use in biological control of rust, early and late
eafspot diseases of peanut since it can parasitise all three
pathogens which normally occur together and may cause
severe damage to peanut crops wherever peanut is grown.
Preliminary studies conducted with V. lecanii in India have
shown considerable reduction in late leafspot severity (2).
However, further studies are required to assess the possible
use of V. lecanii in biological control of rust and leafspot
diseases of peanut at the field level.

Table 1, Effect ofinoculation with Verticillium lecanii on receptivity
and leaf area damage by rust and late leafspot pathogens on
peanut.

o Recepivity ¢ Loataren
o damaged (%) Gogrone, damaged (%)
) RN o)
20 oa1' 30 oAl 20 0AT 30 DAI
Patnogen alone?  12.6 2 ) (8] “ w
Pathogen +
v g 13 ’ 22 s “ "
(mixture) .
Preinoculation 5.3 ’ 10 3.9 2 ™
wIth V. lecani®
150 (8% a3 [ Y 1.83 [T
ov 3.0 2.0 2.8 2.0 8.0 s

Days after inoculation

Leaves 1noculated with efther rust or late Jeafepot pathogen

3 tesves tnoculated with » mixture (80 50, v/v) of V. lecant)
and rust or Yate lesfepot pathagen.
4. leaves 1noculated with V. lecanii two days before inoculation

of rust or late Teafspot pathogens.
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