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This study was carried out to know the effect of zinc on Trichoder ma harzianum and
sheath blight of rice under glasshouse conditions. The bio-agent significantly reduced
the disease severity and incidence of sheath blight. Maximum reduction in disease
severity (52.66%) and incidence (26.66%)was recorded when the zinc applied asfoliar
application in bio-agent treated potsit isfollowed by 36.80 per cent reduction in disease
severity and 22.31 per cent in diseases incidence, respectively in pots where soil
application of zinc was given in bio-agent treated pots. Minimum reduction in disease
severity (42.10%) and incidence (22.31%) were recorded in potswithout zinc application.
The application of bio-agent significantly increased grain yield and 1000-grain weight.
Maximumincreaseingrainyield (19.38%) was recorded when zinc was applied in the
soil followed by foliar application of bio-agent. Maximumincreasein 1000-grain wei ght
(7.10%) was recorded in potswherefoliar application of zinc and bio-agent was given.
Minimum increase in 1000-grain weight (4.92%) was reported in pots where zinc was
not applied.

How toview point thearticle: Khan, Ashraf Ali and Singh, Rajbir (2015). Influence of zinc on
Trichoderma harzanum and sheath blight of rice under glasshouse conditions. Internat. J. Plant
Protec., 8(2) : 303-306.

INTRODUCTION

epiphytotic proportions hitherto considered as minor
disease. The disease has caused loss of 25-50 per cent

Sheath blight of rice caused by Rhizoctoniasolani
Kuhn [Thanatephoruscucumeris (Frank) Donk] is
regarded as an internationally important disease which
isknown to cause considerableyield lossin al therice
growing areas. In India intensive and extensive
cultivation system especially under rice-wheat cropping
systems have resulted in occurrence of sheath blight in

inyield from Philippines and 12-69 per cent from India
(Naidu, 1992). The loss is closely correlated with the
number of hills affected in afield. Thereisalso strong
rel ationship between disease severity and yield reduction
which varies among cultivars (Singh et al., 2008).The
management of sheath blight by the use of resistant
cultivars has not been successful because an adequate
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level of host resistant has not been found (Mew and
Rosal es, 1986).Now adays chemical sare generally used
to manage this disease, but indiscriminate use of
chemicalsisnot only hazardousto living beingsbut also
adversely affect the micraobial population present inthe
ecosystems.

Biological control hasemerged asan aternative and
most promising means of the management of plant
pathogens.Biological control of R. solanican be achieved
by use of fungal antagonists has been viewed as an
alternative disease management strategy. Among the
several antagoniststested by various scientists, species
of Trichoderma,have been found effectiveininhibiting
the sheath blight (R. solani). T. harzianum have been
found effective ininhibiting the growth of R. solani under
in vitro conditions. However, such organisms fail to
control the pathogen in field in most of the cases dueto
various reasons. It is because of the fact that biological
control recommendationsmay hold promiseunder certain
set of conditions only (especially under controlled
conditions). Time of application, plant growth stage, the
inoculum level and potentia of the pathogen aswell as
the bio-agents, mode and form of applicationsor ddivery
system of bio-agents, organic matter, soil pH and nutrition
of soil play avital rolein bio-control strategies. Among
the above factors nutritionis an important factor. It is
therefore, essential to identify the role of nutritional
factorsthat may contributeto biological control of sheath
blight intransplanted rice by the use of fungal antagonists.

There are only few reports providing information
on the role of nutritional factors on the effectiveness of
bio-agents (Meena and Muthusami, 1998;
Gnanamanickam et al., 1992). Present study was under
taken toinvestigate the effect of zinc on the effectiveness
of T.harzianumin managing sheath blight, and yield of
rice under glasshouse conditions.

MATERIALANDMETHODS

For glasshouse experiments,bio-agent T.harzianum
obtained from culture collection of Rice Pathology L ab,
Department of Plant Pathology, G.B. Pant University of
Agriculture and Technol ogy, Pantnagar. The fungal bio-
agent was cultured on Jhangora(Barnyard millet,
Echinochloa frumentaceum). The fungal biocontrol
formul ation was prepared by mixing the Jhangora powder
into the talc+cmc powder (1:15 v/w) as to obtain the
popul ation 10¥cfu/ml. The powder wasfilledin polythene

bags, sealed and kept in a refrigerator. The rice blight
pathogen (R. Solani)wasisolated from the infected | eaf
sheath of rice cv. Pant Dhan-4 and mass cultured on
rice stem pieces. This experiment was conducted to
determine the effect of soil application/foliar spray of
zinc on T. harzianum. Treatments were soil application
of zinc @ 25 kg/ha, foliar spray of urea+ zinc (2kg zinc
+ 200 g urea/ha) and a control without zinc.The pots
without antagonist were maintained as check. Three
replications were maintained for each treatment. Thirty
cm diameter plastic potswerefilled with clay loam soil
and irrigated forpuddling. After puddling in each pot 22
days old rice seedlings were transplanted (2 seedlings/
hill) and two hillg/pot were maintained. Potsirrigated daily
to maintai nappropriate moisture. Inoculation was done
at maximum tillering stage (45 days aftertransplanting)
by placing rice stem pieces covered with mycelium and
sclerotiaof R. solani in betweentillersat the water level.
First foliar spray of bio-agent was @ 2g/l was given
three days after pathogen inoculation and second at
fifteen days after first spray. Unsprayed pots were
mai ntai nedwhi ch served ascheck. Thefinal observations
on the per cent disease severity and incidence were
recorded a 15 days after second spray of the bio-agent,
following standard eval uation system of rice (IRRI, 1996).
The second observation was recorded at fifteen days
interval on the same hills. All plantsfrom each pot were
harvested and threshed separately from which 1000-
grainsweight and total yield wasrecorded and cal culated
per ha basis.

RESULTSAND DISCUSSION

Deficiency of zinc causeK hairadiseaseinricewhich
is a important disease of rice in several rice growing
areas.Application of zinc sulphatein soil or foliar spray
Isthe common method to control the disease. It is clear
fromtheTable 1 that application of bio-agent significantly
reduced the disease severity and incidence of sheath
blight. Maximum reduction in disease severity (52.66%)
was recorded when the zinc and bio-agent were applied
asfoliar applications, it is followed by with 36.80 per
cent disease severity reduction in pots where soil
application of zincandfoliar application of bio-agent were
givento the pots. Minimum reduction in disease severity
(42.10%) was recorded in plants without zinc. Similar
trend has been observed in the case of diseaseincidence,
maximum reduction in disease incidence (26.66%) was
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recorded in treatments, where zinc as well bio-agent
were applied asfoliar spray,followed by zinc application
in the soil and bio-agent application asfoliar spray with
20.80 per cent reduction. Whereas minimum disease
incidence (22.31%) was recorded in pots without zinc
application. It isalso evident from Table 2 that application
of bio-agent increased grain yield and 1000-grain weight
significantly. Maximum increasein grain yield (19.38%)
was recorded when zinc was applied in the soail, it is
followed by in treatmentswherefaoliar application of zinc
and bio-agent were given with 18.36 per cent increase.
It isclear from the Table 2 that theuse of bio-agent and
zinc increased 1000-grain weight. Maximum increasein
1000-grain weight (7.10%) was also recorded in plant
treated with bio-agent and foliar application of zincwas
given. Minimum increasein 1000-grain weight (4.92%)
wasreported in plantswithout zinc application.

It has been observed that the soil/foliar application
of zinc had adverse effect on R. solani. Effectiveness
of T.harzanumwasmorein zinc applied plants. Disease

severity was also highin zinc deficient soil when it was
not treated with T. harzianum. Babich and Stotzky
(1978) reported that a 10 mM concentration of Zn?
completely inhibited growth of R. solani and significantly
decreased the mycelial growth of T. viride. Differential
sensitivities to Zn?* were also noted with fungi, the
sequence of sensitivity being R. solani>F. solani>A.
niger>T. viride (Kiremidijian and Stotzky, 1976).
Bhattacharyyaand Roy (1998) observed stronginhibitory
effect on lesion size (sheath blight) with sodium selenate
(10°M) which was followed by zinc sulphate (10“M)
and calcium nitrate (102M). The addition of zincto zinc
deficient soils resulted in reduced yield loss in the
presence of R. solani, areduction in disease scorewere
alsoreported (Streeter et al., 2001). Prasad et al. (2010)
reported that maximumdi sease severity of sheath blight
was where zinc was not applied.Dluzniewska(2008)
observed that foliar application of micronutrients(N, Ca,
K, B, Cu, Fe, Mn, Mo and Zn) reduced mycelial growth,
spore germination and antagonism  of

Disease severity (%) Disease incidence (%)
Treatments Treated* Untreated Reductionin Treated* Untreated* Reduction in
(with TH) disease severity (with TH) disease incidence
(%) (%)
Soail application of zinc 23.12(28.73)  36.80(37.35) 37.17 72.60 (58.31) 91.70 (73.26) 20.82
Foliar application of zinc 19.10(25.91)  40.35(39.47) 52.66 63.80 (63.01) 87.00 (68.87) 26.66
Without zinc 26.40(30.92)  45.60 (42.48) 42.10 76.75 (61.14) 98.80 (83.71) 22.31
C.D. (P=0.05)
TH 247 7.82
Zinc 1.43 4.52
Interaction 350 11.06

*Figures in parentheses are angular transformed value.
TH = Trichoderma harzianum
RS = Rhizoctoniasolani

Table 2 : Effect of plant zinc application on efficacy of T. harzanum and

rain yield per hectareand 1000-grain weight of rice,under

glasshouse conditions

Grainyield (g/ha) Thousand grain weight ()

Treatments Sprayed Unsprayed Increase (%) Sprayed Unsprayed Increase (%)

(with TH) (with TH)
Sail application of zinc + RS 72.20 58.20 19.38 28.90 27.12 6.56
Foliar application of zinc + RS 73.10 59.67 18.36 29.40 27.45 7.10
Without zinc + RS 70.98 59.78 15.78 28.75 27.40 4.92
C.D. (P=0.05)
TH 38.1.9 0.44
Zinc 66.18 0.76
Interaction 93.51 1.07

TH = Trichoderma harzianum
RS = Rhizoctoniasolani
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Trichodermaisolates. Esfahani et al. (2014), reported
that foliar spray of Zn+Siresulted maximum 1000-grain
weight and grain yield inrice crop.
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