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Effect of Nitrogen on the Incidence of Lrgot Disease of
Pear] Millet caused by Claviceps Microcephala

by
K. SIVAPRAKASAM!, D. KANDASAMY?, T. G, RAMAMURTHI,
5. SELYARAT and C. 5. KRISHNAMURTHY?®

Ergot disease caused by Claviceps microcephala (Wallr.) Tul. is onc of the
most important diseases of pearl millet (Pennisetum typhoidzs (Burm.) Stapf.)
which becomes very destructive in the crop heading during winter season. With
the introduction of high yielding hybrid varieties of pearl millet in Tamil Nadu
there was widespread ephiphytotics of this disease on hybrid cumbu and the ergot
disease has assumed great importance. These hybrid varieties known as high
fertility strains respond well only if heavy doses of nitrogenous fertilizer is
applied to boost the yield of the high yielding varieties, Tanda and Kawatani
(1964) reported that the ergot incidence on rye was influenced by the [fertilizer
application. Attempt has not so far been made to elucidate the role of nitrogenous
fertilizers on the incidence of ergot disease of pearl millet, Thercfore with the
object of assessing the effect of different levels of nitrogen on the disease incidence
on different varicties of pearl millet, these investigations were initiated and the
results of the trial conducted during 1969 are reporied in this paper,

Materials and Methods:  The experiment was conducted under field condi-
tions at the Agricultural College and Research Institute, Coimbatore, Tamil Nadu
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during September, 1969 to January, '70 with six levels of nitrogen vizs 0,540,580,
120, 160 and 200 kg/heetare and six hybrid varities viz., HBI, HB3, HB4, _:J'_?E#E—-v"i .:
K1-559 and X3, The split plot design was adopted mlh four rephmlmns %
N fevels were kept as main plot treatiments and varietics as sub plot trcatmcms.’-
Each replication consisied of 36 plots (treatments) which were further sub{im{*ed

into 108 plots. The net plot size was 2.7mx 12m, A common h.']uﬂ] drcmrug ni‘-
50 kg per hectare in each of K¢O as muriate of potash and P30 as' smng.: supcr'
phosphate was given for all the treatments. N was applied 2s per shedule in the_
form of ammonium sulphate at two cqual split applications, one at- tlu': time of :
planting and the other four weeks alier germination. A spacing of 45 t:m,{ 15 cm

was adopted and one plant per hole wus maintained, Observations on _t‘hc d!s_e;a__sc

incidence were recorded at earhead stage prior to harvest -under | ﬁ'ﬂiﬁrﬁi

condiiions of infection by counting the total number of earheads and the fumber
of affected carheads showing ergot infection irrespective of the intensity in the.
earhead and the stage of the discase, honey dew or ergot stage.

Resulis: The discase incidence data under dificrent levels of "N and
varietics arc given in Table 1. Summary of results on the mean percentage of
disease incidence ate given in Table 2, It may be seen from the results that the
disease incidence increased with the increase in the levels of N, However,
there was no significant difference among the different levels of N,

Tapre 1. Effect of Nitvogan on the inzidense of Ergot discase in different varieties of Prarl millet

Mitroren Levels kefha

Varieties

0 . 40 80 120 16200
HBI 43196 490.20 54445 47850 52335 48751
HE3 39434 504.13 . 50800 49194 . 54043 54745
B4 36195 40479 414l 43640 407.05 40274
J. 934-5 45385 S4047  S6LT0  Ss201 | S60.41 55759
K1. 559 4795 399.99 44548 45386 42085 - 442.26
X3 34368 39904 43TA1 45992 47AS8. 43961

All the six varieties tested were found to be susceptible to-the discase.
Among the varictics J. 934-3 was found to be highly susceptible followed by
HE3 and HB1. HB4 was found to be less susceptible l‘nllow&d:b}r'Kl.Sﬁg
and X3, The interaction bstween the N levels und varieties was found to be
not significant. ' '

Discussion; ~ The recent trends in producing high yields uéin”g heavy
doses of nitrogenous [ertilizers, nemss:tnte the study of the’ influente of N
on the incidence of disease on the host plams. Tands. ar.d ‘Kawatani. (196#).
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TanLe. 2. The mmean percentage af discase incidence ( Transformed values)

Nitrogen Mcen disease

o Mean dsease
Levels Eglha incidence Var.ziics incidence

160 487 J,934-5 4543

80 40.47 B, 3 41.47

120 40.31 HE. | A1.05

200 39.96 . 3 3547

40 38.03 K. 55 24.96

0 . 3241 HB. 4 33.67

SE. 1, G (P=0.05) 5.01 SE. D188 C.D. ﬂ.f;ﬂﬁd

Corclusion: 160, 80, 120, 200, 40, 0 J.934-s, HE3, HBI, X3, K1.559, HB4

studied the influence of fertilizers upon resistance of rye to the crgotial fungus,
 Claviceps purpurea and found the resistance was increased as Potassium was
‘increased and on the contrary decreased as N was increased. The prescnt
investigation indicates that the resistance of pearl millet spikelcts to ergot disease
raduced as N dose was ire=reood,  The applicaticn of N may alter the physiology
of pearl millet spikelets in such a way that they become susceptible to the disease.
Tnvestigation on the role of other essential plant nutrients such as P and K will
‘give more comprehensive picture about the role of the fertilizers on the incidence
of ergot disease on pear] millet and studies are in progress.

Tn the present study among the six varieties tested, no vasiety was found
to be resistanct and all were found to exhibit their suscepiible nature in varying
grades. This is in accordance with the findings of Dwarakanath Reday ef al
(1969) who were unable to screen’ a resistant variety of pearl millet to ergot
disease under artificial conditions of inoculation.

Summary: The influence of different levels of N en the incidence -of
ergot disease of pearl millet on Cifferent varicties was studied under field
conditions. In general, the application of N increased the susceptibility of pearl
millet to ergot disease. Among six hybrid varicties of pearl millet tested, none
of the variety exhibited the resistant reaction lo crgot discase and all were
found to be susceptible in varying degrees of intensity. The variety J. 934-5 was
highly susceptible to the disease while HB 4 was found to be relatively less
susceptible,
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