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EFFECT OF' TRACE ELEMENTS ON THE GROWTH AND
SPORULATION OF TTfuTTNOPHILIC FUNGI
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Trace elenrerits are utilized by all the fi'rngi iu different conrxntration. These elements play an importaut
role on gror'rth and nutrition of fiurgi. For the present study tluee trace etements vii. z,so., i-;a6:
and FeSQ u'ith sixdifferent coucentratiotts viz. 10, 20,40,60, 80 and 100 ppnr rvereusedlo eraluate
the effer"'t on tlre growth and sponrlation oftrre tu,o keratinophiric frurgi cht)isssporl,rnt tropicttm andTrichophyton mentagrophlttes.. A contro! rvas also-run along rvith t-he experiment . Chr):sos;o;,;';,
lroprcrrrrr slrou'ed excellent sponrlation at l04o,2o4o and 10-40 ppm co[centrations 

"fF;sO.Z;i;:and MnSQ respectively. Alnrost similar results *n"re o'bse*d rvith respect to another fu'giTrichophyton nantagraPhytes u{rich shorved best sporulation at 20-60, iO-So ana l0-60 ;;;concentratiom of FesQ, ZnsQ and lr{r.rsou. respectively. Thtrs it r,-an be iuferred that rire ;..,:rG
cotrcentratioru of trace elemetrts as nrentioned above is good u,hereas high concentration ofthe sameis toxic for sporulatiorr and grou'th of fungi.

Kel'nords: Chrylsospotiutn tropictutt; Keratinophilic fungl Sporulation; Trace elat rcnts; Ti,ichophyton
n@ntagroph),tes.

lntroduction
t<eratirloftritic fungi are a group of frrngi that colonize
various karatinous s0bstrates and degrade thenr to
componeuts of lorv molecular ueiglrt. Tlrcse filngi are
generally considered as soil saprophl'tesrr. Ir{ost of tlre
keratinophilic fungi are uot dernratophy'tes but soil
inhabitants. They occur on comified debris in the soil and
degrade keratirr and other keratirrous material.
Keratinophilic fungi are generally reported as nature's
keratilr degradiug machinesr. Different climatic and
pltlsiological factors shorv inrmense role on grolrth aud
sponrlation of keratfurophilic ard demratophyic frurgi. The
climatic conditious favour the incidence of the fungi.
Various phlsiological parameters help in excellent
sporulation of keratinophilic fungi. Trace elemerrts have
also been found to be beneficial.for good concentration
as reported by some rvorkers like Foste/, Steiutrergs aud
Chandra and Banerjee6.

Trace elerrrents also play an important role iu tlre
nutrition offirngi. It has been reported by rarious rvorkers
viz. Fostef, Sadasivan and SubramanianT that grou,th
and sponrlation ofmany fungi is accelerated ifthe nrediunt
colrtaius traces of zinc. Chandra & Banerjr.e6 studied the
effecl of rrretal ion on Tric:hophl,ton ntbrutn. pelera
obsen'ed tlut these elements inhibit the nry,celial gror\lh
of T. mentagrophT,tes. Rtrlcker et al.e stucliid the

interactions between a soil fungt$ Trichoderntq
harzianun and llb metals. This interaction shou,s
adsorptiou to mycelium and f,roduction of complexing
nretaboliGs. T\e in vitro effects of.tlree metaboiic salts
and soot rvere studied on the grou,th offive species of
dernratophl,tes by Okafor and Ngrtoguro. The result
slrorved tbat Trichophyton rubrwi ui Mi"rorporrun
audouinii appeared to be most sensitive to zinc cliloriqe,
calcirrnr chloridq nragnesium chloride aud soot collected
fronr kitchens conrpared to the other llree species which

!rylr.rae 
Z mentagrophytes, T tonstoans alndA/. g,,pr"run.

I\{adautr studies the efect of fifteen trace elemenlts'on flre
grorvtlr of Phellinus pachypholeus pat. The results
shoned that the concentration higher than flre optimum
u'ere progressively inhibitory for its grou,th. Onty littte
u,ork has been performed on lhe trace elenrent
reqtriremerrts.

l\faterials and lllcthods
Tn'o- keratirrophilic fungi C h rysospo ri unt t ropictt nt and
Trichophyton mentagroph),ter. \r,ere selecLd for the
present stud),. Both fungi uere isolated from soil sanples.
Simple spore culture rvas raised and maintained on
Sabouraud's De:r-trose-Agar mediunr. For present studv
the experinrent rvas perfornted on liquid medium ani
control uas sinrultaneously maintained for comparison of
grouth (in ternrs of dry ueight of the mycelium) and
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sponrlation. Spore suspension of selected tungi rvas
added to each flask, aseptically rvith the help of I ntl.
pipette. Garrett's agar disc lrre;thodt: rvas generally
folloued for inoculating the tlasks, except x,here stated
other s'ise. All the inoculated flasks rrere incubated at
28*2oC in a culture roont. The inctrbation period in
experiment rvas l5 day's and grorvth and sponrlatiort rvere
exanlitled otl l6d'da1'. 11r" mycelial ntats l,ere fian'ested
on the l6e day by filtering tlrough previously dried and
rveighed Whatman filter paper No. 42, trsing tllree
replicates of llasks for each treatmeut mats s'ere pooled
together in one filter paper and the av'erage dry rveiglrt
e'alrrtlated.

The mycelial mat (in filter paper) rvas rvashd.d

llree times rvith distilled water, then dried in an inctrbator
for 48 hours at 60-65"C tenrperature and therr rr.eighed
tunder uon lnrmid conditiorl along with the filter papers.
pH ofthe fresh nredia and cultnre filtrates after 16 days
u.ere delennined at the end of each sampling by using pH
meter. The estimation of fllngal sporulation u,ere counled
by using Tuiterr fornrula as follorvs i
No. of spores/rnl : No. of spores counted x microscopic
fieldx 1000

A total of 15 countings rvere nrade in each case
and an average was calculated as strggested by Wilson
and Kniglrtt{. Statistical anal}'sis rvere madi on conputer.

Grolvlh, response of selected fungi
Chrysosporium tropicum and Trichophyton
mentagrophytes. were studied using different
concerrtrations of trace elenreuts viz., sulphates of ziuc
(ZnSOo), iron (FeSOo) and manganese (MnSOo) in
corporated in the basal medium. The basal medium'was
nrade free oftraces of iron, nmnganese and zinc follorving
the process ofSteinberg (1935). The salts u'ere added to
the mediunr in flasks individually and separately at six
concenlrations of 10, 20, 40, 60, 80, and 100 ppm. The
results rvere then compared lvith control.
Results and Discussion
These lrace elements (2, Fe, Ir,In) irr low concentrations
caused a pronounced effect on the sponrlation of fi.urgi
as conrpared to their vegetative grou,th but in higher
concentratioru these lrace elemerts produced toxic effect
on trhe grorrtlt aud sporulation of these fturgi.

C hrysosporium tropicttrtr shorved excellent
sporrrlation at 2O-60 ppm collceutrations of ZnSOo.
Trichophyton mentagrophytes required 20-80 ppm
concentration tbr excellent sporulation. Higher
Lroncentration of zinc suppressed the grorvth and
sponrlalion (Tables 1-2, Fig. l-2, ). Inthe presance ofFeSOo,
Chn,sosporium tropicun sporirlates best at l0-40 ppnl

concerrtr:rtions . Tt' i c h o p hy t o n, n e n t a g ro pA-vles reclu ired
20-60 ppm concentration for excellent sporulation.
Clttltsosporiun h'opicum Wonrlats excellent at l0-40 ppnt
concentrations of Ir,InSOo. In case of sec-otrd fungi
Trichoph/on ,ilentagrophytes excellent sponrlation r;, ,

occurred at 10-60 ppm conceutratiorx (Table 1-2, Fig. l-2).
The results shorved tlrat the sponrlation of both ...

the keratinophilic fiutgi rvas pooi to fair in tlrcir con{rols. . i

Different concentrations of these tluee trace elements, r i
ho*'ever, caused a pronounced effect on their sponrlation. 

-

The spore productiou increased tvith the addition of,these
trae'e. elernents upto certain concentrations $,hiclr tvas
different for irrdiridual frurgus sudied.

Steinbergi observed that with the addition of
traces ofirontothe nrediunq certain filngi gave 40-75 times
more grouth than that ori iion free media. Chandra &
Barrerjee6 strrdied effect of.metal ions on T ntbnun alnd
tbund llmt concentration'bf Fe*, Zn* and Mrr* rrpto 2.5
pgfinl, 0.5 trtg/ml and 0.05 pg/ml respectively are suitable
for this ftlirgris. Further increase in concentratiotr caused
grorvth irillibition. Shamrat6 studied the effect of trace
elements on grou.th and sporulation of five keratinophilic
arrd dernratophl.tic fungi viz. Gymnoascus reessii,
Trichophyton sirrrii, Microsporum gypseilrrt,
C ephali ophora i tegula ri s, Chryososporiurn tropium. Nl
the above test flingi shorved lesser sporulation afhiglrer
concentrations of, trace elenrents and fatf sporulatioq, at
lower to medium concerrtration.

Plaza et crl.r7 investigated the effe,ct of Cd on the
mycelial grorvth of some potentially patlrogenic soil fuirgi.
The nonkeratinoly'tic firngi showed higher resistant to Cd
than keratinolytic f,urgi.

Lulloff et ttl-rs used zinc deprivation against
re\,'ersillg grotvth of six pathogenic fungi. Zinc tvas more
effbctive than iron in reversing grorvth inhibition agains
all the six pathogenic fungi.
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Table Ia. Average dry u'eigfrt, sponrlation and fiiral pH of chrysosporiunt h.opicuttr
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at different concentrations of

Concentration in ppnr Final pl{ Ar.'erage dry rveight iu grx Spo.rulation
Coutrol

l0

n
q
@

s
100

8.2

8.2
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Tablc 1b' Average dry ueigh, sporulation and firml pll of Chrysosporitun tropictun at differeot conceltatiors of FeSe.

Concentration in ppnr Final pH Average dry rveiglrt in gms Sporulation
Control
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n
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Table lc' Average dry rveiglrt, sponrlation and final pH of Chrysosporiun tropicum at different concentratioru of
MnSO..

Concentration in ppm Final pH Average dry ueiglrt in gms Sponrlation
Corrtrol

t0

n
q
(fl

80
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Concentration iu ppm Final pH Average dry rveiglrt iu gns Sporulation

Coulrol

l0

n
40

@

&)

lm

6.0

6.3

6.6

6.6

69

6.1

6.6

o.142
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Turble 2* Average dry weiglrt" sponrlaliou arrd final pH of Tt'ichophyton tnentagtoPhytes at different concentrations of

ZnSO..

Tabte 2b. Ayerage dry rveiglrt, sponrlatiorr and fiual pH of Trichophyton ,ilentagrophyes at diferent concentrations of

FeSQ.

Table 2c. Ar.erage dry weight, sporulation and final pH of Trichophyton mentagrophytes at diferent concentrat'ions of

lr{nSOo.

Concentration in ppnr Final pH Average dry weight in gns Sporulation

Control

l0

n
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@

B)
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6.6

6.5
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0.143
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Concentration in ppm Final pH Average dry weight in gnts Sporulation

Control
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n
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@

&)
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Fig. la : Effed ofZnSQ oa growtr and sporulation of
Chtysosporiunltopbun,'
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Fig! tb : Etred of FeSQ on growh and sporulation of

Chrysospriun trcpbun
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Concenlralion in ppm

Fig. lc : Effed ofMnS0l on growtr and sporulalion of

Chryscpwium ttop*:un

Fig. & : tllect ol ZnSor on gmr0r and spruhtbnol
Tt*ttq,@neilqrqlryts
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Fig t : Efred of FeSOl on grmth and spmdaliar of
k*hopt@nrdrq@W
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Fig 2c : Effed of lttrS0, m Eordh and sporulat:on of
Tdchg4,!1/reii, neil.qrqitqhs
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