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.^BSTRAC-I rCircadianperiodicnystudicsofllEfungalsporetyp.slitcCalletut.h,t,
Fusdti, 

^nd 
AlhugD \cr. ct.dlcrcd du.ing lhc aerobiological smplinS bl usme volut.rric

Tilai( air Sanpler liom l'r.,anuary 20ll lo ll'Decmh€r 2014. In tht pasmt in\cstgarioD. tun-
gal sporc lropping rvas donc by otcraring @nlinuously Tilat air Smpler (Tilak and Xulkamii
1970). During lhis penodi conrcurive merorological paraneteu such as tcnlcrature. rehlive
humidily and rainfall rvere ,nonnored Circadim F iodicity sludis ofth€ tuneal spore lyp.s li(e
Co elor'chu|t F$a.uDt and A/6!so in th. prcsfl invsrigaton cleuly indicrtd thar these spon
i,pes belone io nigh$pora Ihc maximun @nentr.lion of ColldoEtch"nt and Albust,\asrc-
corded in $e non$s ol July and Augusti trheE6 F6,',@ tB rccorded maximunr ir fie nonlh
oajune. There exisl so.re dythms in tunBal ompo.enls of the anspoh and thse ad corclared b
tc pcriodicny of envrcnnrenral lacto6.

x.t words : Circadia. p.iodicir!, guava, Tilak ai sampler

The airspora of a reSion is influenced by tG
pography and mcteoroloeical paramcters oflhe
concerned area. Aerobiolor) is a scientific disci-
pline lhai, deals Nith the trarspo.r ol-organisms
and bioloaically significant m.terials lhrouSh lhe
ahosphere (Gase and lsard. 2000).'lhe availabil-
ity and concenlElion ofairspom torally depend on
wealh€r condilions and climaric lhctoB. The dh-
persion of pollutants as \cll as acrobioloSical
aaents is studied in enrironmcnlal science shich
becomes a newly eme.ging intcrdisciplinary bmnch
(Tilak and Babu. I9E3: subba Rcddy and
Janakibai, 1977). Cuava (t'lntitD sMj@a Linn.,
is an imporrant liuil crcp or's.\cral trupical and
sut'-tropical counlries. is l.!'einr s c.al asronomic
and honiculluml problems such as susccptibilily 1o

many pathogens (Rai er /. 20091.

In lhe prese.t investi!.rion: il i!.s observed
that there was a lcmporarl dccrcasc of dry spore
fungi at the onsel ol s!,nrncr \.ason. I-arer. ho\-
ever. ruin markdlr in(,(J.(.1 'l'L.nr.(nrrurion ot
sporc @ntent of the air 'l hc ,ipid ehang.s in hu-
midity, durinS e ly nkr.iis hours ,nd early nighl
hou6 probably play the signiu.rtrr n e in re1e6ib8
nes conidia into the air us his bc.n lound by Cre-

sory (1961) and Meredirh (1962). Gtsory (1961)

suSgested that. in the cooler. non'rropical area
where the raiofall k morc or lcss c\.nl) dinrib-
uted. lhroughoui the ycar. scasonal ta,iurion io fie
spore numbeE e relaled more lo chanSes in tem-
perature lhan 10 my olher sinSlc lhclor. (Gregory.

196li Di Menna" 1955).

Th€ lempe.anrre and rainfill. are lhc xro ex'
temal factors which greatly aiiccls lhe d.\elopmenl
of reproductive structures. (tlauer. 2008: Ball md
Kettereon, 2008).  bu-Dieyeh and Barham (2014)

sludid concenlmlion and dr"nanlics ol lidSrl sporc
populalions i, the a;r ofzarqa. Jddnn Thakui a.d
.,ile (2015) sludied the circadi!n p.itlieir) ol'lin-
B l sporcs lik Didy@spdhetia rnd t.cptosphaetid.

Baraskar and Palil (2016) conduercd circadian
srudies of ,.{r.rrdri./. ('ldh\rotiuht nid
Cercosporu duting 

^.tobiological 
\r dies ovcr

.,owar crop field al Jarnkhed. AhmcdnaSar.

Malerials aod Method

Th€ Tilak air sampler tras innall.d at Cauva

orchard in Kakad farm near Gansapur resion,
Ndhik. Orchard selecled lbr a.robidoeical stud! is

(
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siuared ifl lhe Gangapur region l0 km awav from ihe btat airsDor4 lhroughou $e rain) scason' The

Nashit cit'. lhe aercbiological srudie' serc-@n' percenhge conlribdion of these Spmc' has"been

.',ii"a ll",i""*"r, '"i '*" '""" 
r'"' r'o' Ii*ra..a 'n 

rhe bests orbrhourh at'r'e' nrc"h

0r.01.2013 ro 3r.12.2014. spore tvpe ror 2a hour perll Actor"l'lElt rhe

the volumeLric tilal' air qmpl<r rlil"k "nd ;;;; :ircadian p'riodicir) cur\e' ror

- '*:' ;H;;' 'J ior Lh' aerobiological cotl'tottichun F^aiun aid Albuaa \cft rte'

:J.#l;J1..";#;,r" u.'.,,,' * a..'r" 0,..i. r* "i*"a'* Periodicir) 'rudic' "r
l-1i""'J -i I' 

"'aes 
conrinuou' 'amprins To etotichun t^diu, aid r/6'ao ihu\tcd rha'

Ii"n i,'i"r' ^'.'i' ""ked 
in (5 lrrereminuter rrrer o.rong Lo fre niehsPorE panem lhe(i(dd'd

and impinged on rhe rranst e,'r rcllorapc ol rhe 
ocrioa;cny sLroies of colta totrichun ' l tbuao '?ntes

."ti"ia,i. -"" *,,t',hin lalcr or'netroleum ii"".o ri" ,n., .."*"*,ion Gachin! rhe r'"at

ielllr ihus Lh€ biopanicle\ 
'lrcm 

lhe ai' $er' en- 
i',.ins 21.00 hls. to 2.00 hc shercas rhc (irL0did

rroped. Irre qposed cellolapc \s chanced every 
"";.,ir.iw ,r,raies .f rrcartr- sporcs sh.{d rhal

sda)sandwacur;nro16eqmlpan':eacnrepe ili, ** ****a" ". round ro r'J.r JlL' in

..nrinct2houutraceara-oIadr)rdn'gnra-,i.,,i.-,"****"o.oonrs.roo.0i,h,,.iFic.-

. ..Ii;h.At lhe end ol'E dlri sas Jivided tnl

i. 
".,i"i 

,-' *.,*'o "n 
rhc drum' edch pa l2&l)'

..^],.i*'li"' r" n*" Eaclr Piect ol fte c'llo rhe maximum concentaiion ol spor' rlpe

rar now obrained: rePre\enrcd rl'( l2 hh \amptrns cai''it"t'"^ "* n"a l0oEorn'lx rh' rFrrh

ffi;;;il;;;her). Iher(rrorap'rorrz orJur) 20lr sher@s in rhe )ear )0r r' 
' ,rr' 

Ie'

L*im^ndedon.lean\lideidelr'cnncrerl).o,aJ'*i"m"slZZzlt'rinrhcrr''nrl'ol\u-
Iil:J"TffiJ::'# ;; ir'i." ir," ..'r"'"p" e,rsr cncadian penoaiciq cune \rru r' r\(,, rr'

runher. inro 6 equd pans. each p.n rcpr.sennng 2 i,.i"* ii" 
"'tr,'' '-"p"" **'lll:'l:'"-li 

n'"n

;;';;;";;*;lrt: piecc'or'((rrorape lere durine aav rime ir aereas.s h numh{' N '1 s''ra

."',iili'", .n-"..r,i 
".cs 

smp cr)cenn'jelrv :,.i'ti' s'i'-".. srcup rhe cnc'rdit'n r' rrudi(ir]

e a mounr. tle Prepared mi(iu\(oPrc iroei sere '-oit' oi c'lt"tr'i"l'u' tPore 'h $rJ rhr l'+

i"ai.. t*"i*'p"pt* r'ra|9600 sq micronol bebns ro the nishrspo. paremi {irh'rh'rr rencen'

'L- "'-" -^' Ahhin€J durinE dril! :LJn o' *'"c 
";i'i 

*"thr"8 tl'e peak durinE I l'(rr -'m r" ' 'r0
',?i.'i;TlX"il'lllili'ii;.:";.,":.;;.4;","'"; ",- ir,"**"''.,;"""',t'irspo"r'n \h^scd

;il;";:;;1;': il; ;.. a"* ,'r'r*rr.*i ,","i'.1-i'"0, riom 06 00 ro ?n 'rr) hrs and

i,t.niifi.arion ol biopanicle "-t"*"i'" 
t'a+i ;"*t"* 

''m 
20'0nln,' t 2 00hr'

'l.JJl:..j..#;';il;;;l'rerircn't'ridc"and 
-"a"cr'ineii'p'"r"r:r'00ro2o.hr' rr:1r i J+

2\ailable lit(€ture Durin8rhi'l(r.d r.n'ccutne "'"*"ti"'i* 
z'oo Lo ou00 h^' Il:'i 'i':'tcd

i.ii-..".-r"-n"' *';'(r'r\ !'trr' xl rcmpc€- rhar coneentation sas hishc\r'durnr rri'hr r'rne

ii,"l,"i"ii'"i,i'ii"'*o Jrnr'rr \(" rnoniror<d' and s'"ned ro dc(rine anernighr hou'
';..;;;;;i,i ;* ""' "r'r:':' r 'r.n rbdro- occurences or.o//e,I' n h't\' ''.' tt\ 'to
i"i,""l ,-i"it. r\ nrrrmenr' se,e"-'i J marimum in rh( atm"'rrr'r" 'rr Lhc

nair'*"ir,r. Ensineerin-! 8L\(rr(h lnsritule months ofJuly 2013 and Ausust 201'l 
^i 'r'r'-se

ir"i.il.i.;,- u"ir,;t. 't'" 
(i'\ 

'rnmcnt " ""i," "i*i"ri'r 
*^ tr6 4 mm-and 84 8 rrN rc!a-

Mahamshrra. dlehumidiqE2ltr/"and7c48ooslLe$rt\clc8.c

Resurrs and Discussion !'ill"j;il';,l iiii-;:"li.iirl i' '::l'l
The lunsal spore t\e$ ('ottttotichun .".*irr i,"i'* ""* "p"'sibl' 

l l-'\"uble lor

^,-,i,.'*i 
ioi' *";ibutcd sieiiucantl) ro the diseha'8e oi 'pores 

and iner'x\ctr nr '$rra'

(

(



H P SHINDEANDPP AHIRE

(

-l /r,go l'ers'.er.S.F.GIcl.
:t.00

E t0 00

t l!.oo

i rooo

t 5.oo

0.00

qo

Fig.-l : Circadian Periodicn) cuncofalera8€ p.rcenbAe conribution of//r/ao
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fig.-2: Circadian Pcriodicnr e! c ol alc.age percentage .on]tribnti,on of Colletoticltunt
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Fi&-3 : Cncadian Periodicitv cune ofavemge Percenras€ o ribuiion of F$ari'lD'

Ftlla,l.ttrtt Lit*-

,ions of sDores in rhr armosphere at hiSh humi'l

"nndnions. 
Nhite on rhe drv davs lhe spores $cr<

les i. lhe air Thus rhe sPorc rype bel^n8s 1o wct

sDUra sroup. which wer' released Irom

n;.udorh.cia sas rriggered bv raintall,(unnn-
(i.l'mn and Mik4 2008i Daw dztux eI dr" urrrrL

From this. ir @n easilv be concluded lhat the rn_

-resed conce ml;on of lhes€ tun8al rPorcs durrnl_

rhrr Danicul penod: miSir hav' resulLed due to lh '

mod;rare amounr ot minfrll od dail) rempcmrurc

sift th€ hiEh p€rcedaae ofhumiditv-

the \earl\ a!erage meatr concentralion rr'

,"raduu Soore LvDe sas recorded b l84l m I'r

Lt. rear Z0tr a 2001/m1 in rhe vear 2014' llrr

,"*i,r, *.'itrti"" "r 
Fda"'d $cr lounJ

lr'4h/mr in month olJune 20l3 lile\icc: in rh(

'.r 20r1. il *a reorded moximum a 2'78r m- rn

;ii.."ii "rr**" 20r4 'rhe occurrcnc( '''
r,sz.irn 'oores 

$as rccorded ma\imum in thc 
"r_

mo'ohere in lhe monLh olJune 20ll in r<lL!an(J "'
,.,.i."i"r"rr rro.l ,^. tt'" areBge rel i\c humic-

:h 70.l50b dd a\emce remPemlurc 28'q8"( ' I '\J_

*6{. rhe u!.me. Elari!e humidit} 61 42olo 3nd ra_

rraec temDerolure 27'll"C sas recorded rn ln'

-.;th or Januarv 2014 Thus the occurren'c .r

thN sDurc l}pe could b' comlared $ilh th' pr'Lcrr_

ing scolher paramele6 like minlall uilh modcrxlL

humidily and temPemiurc'

The circadian p<,iodicilv srudies ol Fuiariln

soores showed lhal though rhev b'lonl lo lh'

"inttsoora 
oanernl rheir peal conenlralon s's

i.i,no io te ar eartv in rhe momins bct{ecn a.'n'

. n, tr, b.00 a.m The circadian Periodicir) 'luJrr'
l''i,-,,,. **"a *" tt'e maimum mbd oi

.n, L\ *cre Dresenr dudn8 ni8}ll rime 50 
'l 

beronS\

'.. 
,.Nirhl:nors" ArouP lhe f$arild rnorl r:F'

1,,...,i.' "ta*r', "n" 
tt'e aftemoon houa an'l

rhe hrrhe,r peak $as obse^ed during 04'uu r"

n,',,r'i'l' ",i "r,.'"0 't'"t 
concentrari"n dronn''r

,liuh,h ,lurinC 2.00 to 4'00 hs in lhe ni8hl hur 1n_

$cas.d mpidlY afler 4 00 hB

lhc.ircadian periodicit) nudies ar prcccnr 
'n

'. ,';",',; ,.. in Ierevanc< $irh rhc rtudi(' "r
.,..*,i, ""0 

Ramlingan I lso4) \4i'hru Jnl

338i33
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Srivaslava (1969) found thal lhe poputation of
aaa./',u rporcs vdied al diferenr sampting per.
ods in the dilTercnr monrhr and sc 8olemed b ar-
mospheric conditions.

Acco.ding ro Insold (1965), rhe hys.oscopic
moyemcnrs of the con;diophores releses spores
liom or8mic conlact. Aiso, ir uas tound lhar on in-
Lrce in sind velociD aDd rmperarurc in rhe lore.
nuon houB ,:rvored decrcded tun8al rpoE @ncen.
lmlion incidencewhil. inffea.€ iD rclative hurnidity
or dew lbmarion or cloudiness incrcard it. tn rh.
rnonlh of Jul) 20ll: incrcased raintall d relarire
humidir) al$ showed a marled seasonat periodic-
ir,. relared lo IunSal sporc tltrs Colletotichn. At

^,ya 
Some re$archeB observed fiat during rhc

high lemperature and low humidity; the fungat
sporc dischaBe is compamlivelt slowed down or
,<rardcd in case ol spore lype Colletoii.hun
r\ro uh oad AlbuAo.Tihk (1982, reponed,l/.
bugo- aolletotri, huh and Frra.ilu sporcs inci-
dence and concenhlion wifi the inoeased humid
conJirions rr \utuneabad ciry. Similar lindin!.
halc been recorded by Sreermulu and Ramlin8am
,1964). lilal and Babu (19E3). IhouCh there hc,
h.(o d slieht rariation or peal eoncenrrflion tim-
i,l\ hur all rhr(. 

'porc 
r)ps ha\e occuftd mc\i-

rrum in number during nieht time. Cottetotti.hur,.
I uytiLn and Albugo sere conrriboting ,iEnrti.
fJnll] ro rhe roral ai6pora. prcs.nt rhrcughour lhc
inveniSation period over cuala orchard.

lhe presenr circadian periodicily qrudiei .'
(.,llptottt.hun. Fusa un and Albugo duinq t\t
trcs.nt investiSalioni clearly exhibited rhat. sonr.
(r(.rii.n rh)rhm\ in rhe el.mcnl\ ot rhe ak,porl
rre closcly related b periodicity ofenvircrmenrat
h.ro^. ln the presenr invesrigalioo ofaituome .lt
huso. Colletolrichtn znd Fusd.ea fun8al spore
rlp.s in the atDosphere ofcuavaorchard in N6ik:
$crc gen.rally afiected br wother- espeoially rai,r
r'all. modemte &mp€mIure and high relatile humid-
ir) secms lo increase the spoE concentEtion. tle
sports concentmlion lverc hiSbest du ng rhc ni8ht
Iimc and losesi du.ing rhe day time.

!'vtalher condilions play an important .ole in

the seasonal developm€nl of many plani d;se6es.
The general prevaloce of particular fun8al spore
types md the occtmn@ of panicular disease ma)
he influcnced ro a greal qtflr by rhe chamcleris.
ri.\ climare rdiarion. Variolion from the chardcter-
islic clirnate condilions; may t€ responsible for the
sporadic outbrcaks of cenain plant disas, which
nomally do not occu Th@forq the climare of a
region oor only determine lhe crop thar can be
grorvn prcfilably; but also, influence the dd8ers of
disease ro which crop are susceptible.
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