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ABSTRACT

The trace element requirements of Rhizoctonia bataticola,

causal organism of

root rot of gram (Cicer arietinum L.) was studied. Out of fifteen elements, viz.,

Fe, Zn, Mn, Cu, Mo, Ca, B, Co, W, Li, Hg, Ni, Cd, I and Br

tried, the essen-

tiality of only five could be demonstrated. It was found that Iron, Zinc, Man-
ganese, Copper and Calcium are required for the growth of this fungus z’lt their
optimum concentrations as follows : Te : 0.1—1.0 ppm, Zn : 1.0—10.0 ppm ;
Mn: 1 ppm; Cu: 0.0l ppm and Ca : 0.01—0.1 ppm. The concentrations
higher than the optimum of these essential trace-elements were found to inhibit

the growth of the fungus progressively.

INTRODUCTION

The fungi usually exhibit degree of
specificity in utilizing various nutritional
substances for their growth and sporula-
tion. The history of investigation on
the mineral nutrition of fungi has been
reviewed by Perlman (1949), Foster
(1939), Steinberg (1939) and Nicholas
(1963). Micro nutrients or trace elements
are required in very small amount for the
growth of fungi. They are important in
the nutrition of fungi because they are
indispensable for fungal growth and re-
production. A review of literature reveals
that Fe, Zn, Mn and Cu are essential
for the growth of majority of fungi in-
vestigated so far and Mo and Ca for the
growth of a few. There are some re-
ports of essentiality of a few trace elements
such as Vanadium for the growth of
Aspergillus niger (Bertrand ,1947) ; Boron

1. Accepted for publication on February 28, 1981.

for the growth of Fusarium spp.
(Yogeshwari, 1948), Alternaria  burnsii
(Sankbla et al., 1970), Aschochyta caulicola
(Chahal, 1977) ; Cobalt for the growth
of Ramulispora sacchari (Rawla and Chahal,
1975) and Scandium for the growth of
Aspergillus niger (Steinberg, 1939a) and
Cercospora  granati (Chahal and Rawla,
1977). Present investigations were under-
taken to establish the essentiality of various
trace-elements for the growth of Rhizoc-
tonia balaticola causal organism of root
rot of gram (Cicer arietinum L.).

MATERIALS AND METHODS

Gram plants suffering from the root
rot disease caused by R. bataticola were
collected from Kurukshetra and its zd-
joining areas. The pathogen was isolated
by the usual micro-biological techniques
and its pathogenicity was established.

2. Present address : Biology Division, Forensic Science Lab., Madhuban (Haryana).
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Most virulent isolate was employed for
further studies,

Glassware of Pyrex or Corning brand
and chemicals of Analytical Reagent grade
were used. The contamination of trace
clements from different sources (such as
glz-lssware, polycthylenc ware, water, che-
micals and inoculum) were removed by
the method described by Thind and
Rawla (1967). The basal medium con-
sisted of glucose 20 g, KNO; 2.5 g,
KH,PO, 5 g., MgSO,.7H,0 0.5 g and
distilled water 1000 ml.
sterilized at 10 Ib/sq. inch of steam pressure
for 20 minutes and was adjusted to an
optimum pH of 5.5 after sterilization,
The salts of fifteen trace elements were
tested to know their essentiality and the
optimum concentrations of essential ele-
ments. Fifty ml of the basal medium
were added to each 250 ml Erlenmeyer
conical flask. Three replicates were taken
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for each treatment. Stock solution of
micro-nutrient was made in pure

Micro clements were added to
the purified basal medium clim.maging
one micro-clement from cach combination.
The concentrations employed of these
clements were 0.1 ppm each of Fe, Zn,
Mn, Cu and 0.01 ppm each of all 1'hc
rest trace elements. Flasks werc ' in-
oculated with a 4 mm disc of R. batan.cola
(grown on trace-clement dcﬁcxex?t
medium). Two controls were kept (,)
with no trace clements added and (i)
with all trace elements added. Flasks
were incubated at 30°C for 12 days and
filtered through previously weighed Whgt-
man filter Paper No. 1, and dried
at 60°C in an hot air oven to a constant
weight.  Average dry weight of three
replicates along with final pH of the
culture filtrate are recorded in Tables I

and II.

cach
water.

. TABLE I

ESSENTIALITY OF TRACE ELEMENTS FOR THE GROWTH AND SCLEROTIAL PRODUCTION OF

Rhizoctonia bataticola

Trace elements Concentra- Average Sclerotial Lssen-
omitted from Salts tion used dry produc- Final pH tiality
basal medium (ppm) wt.* ion

_All (control 1) 32 — 4.0
None (control II) .8 ] 180 + 44+ 4 8.2 .
Fe ies .. FeSO,.7TH,O 0.1 46 - 4.0 +
" Zn .. .. ZnS0O,.7H,0 0.1 57 + 5.1 +
Mn - ..- .. MnCl,.4H,0 0.1 64 — 4.9 £
Cu .. CuSO,.5H,0.. 0.1 96 + 5.0 +
Mo o .. (NHg)¢Mo0O,,.4H,0 0.1 200 1+ 8.2 e
Ca - .. CaCl,.2H,0 0.01 120 +4+++ 7.8 +
B ol .. H,BO, 0.01 193 ++++ 8.0 =
‘(‘Jvo 5 .. . CoCl,;.6H,0O 0.01 190 o 7.2 i
n X o ﬁaggOJH.O g.g ; 11 39 ++++ - 8.1 —
»e e 29Uy k
Hg . .. HgCl, 0.01 18§ T+ I B
EF .. NiSO..H,0 0.01 182
Cd .. .. CdSO,..8H,0.. 0.01 , gl s -
1 - = . 181 ++++ 7.7 —
Br 3 " w . 0.01 189 +4+4 4+ 8.1 —
0.01 176 ++++ 7.5 —

*Average of three replicates,

+ =Poor 4 =fai : . .

' FERIn 4 =Good, 4 44 =Excellent.
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TABLE 11

\VERAGE DRY WEIGHT * (MG) OF Riizscionis batz

——ad

Different trace

ticsa WITH DIFFERENT CONCINTRATIONS OF ESSENTIAL FLEMENTS
AT 30'C, PH 33 Axdp 12 pays OF oy

UBATION

elerment concentration Fe Zn Ma Cu Ca
{ppm]

No trace element - 32 32 32 32 32
0.0001 .. . 73 62 42 5% 30
0.0001 : 96 63 53 67 58
0.001 . 105 103 93 72 93,
0.01 . 140 142 131 177 180
0.1 .. 127 153 166 103 185
1.0 1856 191 182 85 152
10.0 167 189 165 46 136

100.0 130 124 134 24 110

*Average of three replicates.

RESULTS AND DISCUSSION

Study of Table I reveals that Fe, Zn,
Mn, Cu and Ca were found to be essential
for the growth of R. bataticola, whereas
the requirement for the rest of the trace
elements could not be demonstrated. It
is further evident from Table II that the
optimum concentrations of essential ele-
ments for the growth of the fungus were as
follows : Fe : 0.1-1.0 ppm ; Zn :1.0-10.0
ppm; Mn: 1.0 ppm; Cu: 0.01 ppm
and Ca : 0.01-0.1 ppm. The concentra-
tions higher than the optimum of these
essential clements inhibited the growth
progressively.  Elimination of Fe and
Mn did not support the formation of
sclerotia at zll while poor production
was observed with the elimination of Zn
and Cu.

The requirement of Fe, Zn, Mn and
Cu for its growth is similar to majority
of fungi investigated so far. These ele-
ments being integral parts of various
metalloenzymes, play an important role
in the metabolism of fungi (Nicholas,
1963). 1In addition R. bataticola requires

Calcium also for its growth. In this
respect it resembles Rhizoclonia  solani
(Young and Bernett, 1922).  Copper is
required in exceedingly small amounts
for the growth of fungi and higher con-
centrations reduced the growth. R. balati-
cola requires 0.0l ppm concentration of
Copper while higher concentrations re-
duced its growth and sclerotial proeuction.
Similar results with Cu were also obtained

by Daftari (1966) with R. betaticola and
R. solani.
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