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INTRODUCTION



INTRODUCTION
~- -

Most pathogenic as well as non

pathogenic fungi liberate their spores into the air

under f'avourab~e conditiona. A knowledge of the

. occnrrenceof the spores of' pathogenic fu.ngi in the

e.1r alld of 'the factors which favour 1;11oi2.· production

oold liberation is essential for evolvulg criteria

for forecasting crop d:isen.sea. li1any et?,.1."liel" wOJ."kers

have attempted to saraple the ai:t'l and eVt:11uate' the

spore content in the e:tmosphere. p·asteur (1861-'62),

Cunninghnm .( 1873) ,and Miqu.el (1883) were pioneer$ in

the f1elc1. These attemp'ts wel"e not very h:lghly success

ful bec~use ~~ effeotive swnpling device was not

a.vn.i~e.ble to -the e~lier workers. The ill'{;roc1uc'f;ion

of the au-tomatic volumetric spore tra.p by Hirst (' 1952) 

however provided a fresh impetus to this ~i~eo£ work.

With the help of 'this tl'ap i-1; is now possible to sample

the air oontinuously during :the 24 b.()Ul~S of the dey

rold to assess the spore ~oa.d at ~.~ given time.



COI'i!elating of spore 10e'~d with meteorological data

is thus made possible.

StuQy of air spora with pa~ticular refe

rence t~ a orop is comparatively a new line of work as

far as India is concerned. We also do no·t have 9,

properly organised forecasttng ael"Vice for many 'of our

important crop diseases. An, contribution in this

direction is the~efore likely to be useful.

An att~mpt WQS therefore made in tb:e

present work 1;0 study the air spore. over th.e l~ice crop
." .

covering a period of two cropping SGt3,sons. Eventhough

Qnumber of types of fungal spores end pollen. graius

were tl'"Bpped, the present st"Udy Wt;1,s. confined to seven

easily identifiable spore forms belonging to PiricuJ.aria
~ - . .

oryzaei. Tricho~oni~ padwickii, ~elminthos1{otl.!!m..spP. ,

.ntern~!s- spp •., .Qurvu.1.s.rifi spp., !!~JSrQsuori ep. and e.. '" -.... ..- .. -.."

basicliomyoete. Of these 'the first three orgrmisma. .

cause serioueaise~ses on rice in Kerala. The trap wee

worked during the entire pe:;;"iod of study aud the. spo're

loads of the differe~t organism during the different

periods of the day and also the seasonal and diurna1

periodicity of' oocurrence of' these spore forms have been
p

determined. An attemp·t was alao madet to. correJ.n·te spore

2



10ad with weather factors. Iu addition in 'the Case

of Pir1oul~ri!l .Q.rlzae the incidenoe of 'the disease

in the field was .also studied in ordel" to oorrele:te

disees'e incidenoe with spore lOad.

.. .
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As early as 1861 Pestew:a introdu.ced e.

simple spore trap by the help of which he demonstrated

"the existence of the air spora. Salisbury (1033)

invea'tigated the air sporn ill cormection with male.r1~

in U.S.A., by exposing glaasaheets'and examining them.

Maddox (1870-' 71) inven'ted a form of aeroconiscope

for tra.pping apores' in the atmosphere and this was

la:ter used, by many investige.to~s. Ou.nllinghe,m (1873)

using this spore trap studied. the air spora of Culou·t·~G..

Meier et ~-(1933) colleoted spores over

the Eastern United states in 1932 at altitudes renging'
. .

from 500 to '18000, ft. His studies tnveatigaiied that
. , ,

dertain ,agents of plant diseases might trav~l long

distances in a viable condition before falling PJ1d
. .-

starting new.local infetrbj,.ons. Above 8aGO tot. the

numbers usually declined considerably but viab~e

.~~staloti,~,sporeswere co11ected d~ing March, 18000 ft.

above Washington. Species of a numbe~ of genera were

'elso 1del1t:Lf:Led. Pady,~ .§.!-'(1950~ showed the pl~esenoe

of spores of ae:r~a1pathogells.o~.. sJ.idea exposed from the

planes ill. 1947 in e.rct,ic and subarct~o regions.
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. Among the spores. tJ;"app~d.. Vle~~~ those of lUocinie. sr~.minis,

J::. tritic~~a,~el~inthospo~~~i~ antiwm;. !!elmilltho~porium sp.

and smuts. Tervet and Cher17 (19$0) oonstructed' e.
'. ,

uOyaJ.one sepnrato:r.-" for the colleotion of d:t'Y fu1lgu.s
. - , , ..

9por~s?f the&tmo·~hete. Kelly a ~ (1951) deso~ibed

three methods f'or sampling ail:'-borne baoteria and fungi,
. .

from ail' oralSt fiying at about 200 mph. ~he fi1"8t is a

qu.a:titative method~ using a sampling tube to hold eo petri

. dish. 12 metre ill f'1~ont of' '~he e:tr oraft n.?~H~, yet permitting

loading; from the ulterior. .With. th.e second 8.J."ld third

methods ~ which m"e quantite;!;i.ve t . -~he s~.mplers wel~e looated

ineide the air oraft, air being bl'Qugbt to' -them by' 6
,-,' .

ru.bber hose c.onnected to tin. eJ.:uminTlrit elbqwa in a side

window.

Rajan ~.§! (1952)du.ring theil" study of the

Gtmosph~ri(.) ftingG"~ tlo:rA. 'at Kanp1U' fOl- one ;retU" f:rom
, . ~ - '-. . ~ ." .

July 1945 used the QUi.ture plate method (;ma. :r»ecordetl
'. . . -

studied the $p.ore con:tent of the etmo$phare ne:a1: the
. . .

ground at Itotbwnsted. Experimcl1tt:J. Stati.on usulg -the. . . ..

oascade impaotor dGsigned £or sampling aerosols in ·the

field. 1le sampled the air in dry weatherut n height



of ,2 inile:~. l1redoeJPo~e6 of' ?UCCillie. spp. were not

. abundant despite heavy infection of whea.t with
,

Pu.ccinia ~umarum, while conidia 'of EPls~ph(i.! sramil1is

occu:r~ed in as muoh higher concentlile.tion. It is

considered that these ctame from a hee:i'iiy infeoted.

Sl?~1):1g sown..barle7 field 50 yda awes. Spores. of

~s~:U-~S~!lvenae. tU:\Q p~bably of !!•.~erennen~oc?l1rring
singly or in c~umps _fQ~~ed a substanti91 p~rtion of the

total~ Eaaidiosporesof Gmloderma alsoooca~red.

Min'Q.te hyaline spores', many beJ.ieved to be of

Spo~bolomyo~s spp. Beaohed a h~gh concentration of

7000 per cUbic metre, but disappeared soon .af~~rdawn
- .

as the 'day time sp'ors became reesta.blished•

. Hirst (1'952) ~onstrllcted 611 automatic

volumetric apparatus consisting of an impactor UJlit,

. wind vane housing and' motor housing for tJ;'QPpmg ai.1'-
, - - .'. • I·.~

6

borne spores., Kelly and Pady (1953) D)a;Ci~ estim~tion
. .

of the numbers 'of bacteria and tungi. tn·t.~~ air on

~ten flights between .Gooseb9,Y;.Labrador& Fai~'Qre:tlks
- , ,.

and A.1ei1ba,using agar plates and silicon coated slides.'
. . . . ~ . . . .

!fhe results were oorrelated witb defini'fie air mQ!3ses. '

mb~ average number of bacteria and fungi wQsfound to
- ' -

verN' with the a:i.r mass and time of the year.
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Gregory (1954) oonstruc:tet'l an~u.~ed a portabl~ ,
, '; '_...... .~

vQlume'tric foJ:'iD ot Hirst spore t1~ap;f> which is. light
'.: ,. '"0, ." . • ..' • •

chesp ~d easy to 9:Pe1'6t~.. This, trapop,p t~e only

emal1 samples at. a time atl~ tll,espQre, depos;Lt is more'
", . -,'".. ,.' ,... ' ., '.... . " - -,'. .

sparee then withH1rst :t1·ap... 'It 1$ ,~:nlitf~ble ·fo~
- 'I,... '" ,,. :.... ,. . _ .. " __

measur:i.ng high spore oonoentra:t,i~nEl.

Kelly end Pady .( 1954)made,·microbiologioal '
'." .

studies of air masses ()ve:rna:ont~el from Sep"t.embsr'1950

to De,cember 1951., ;N~e hunth"ed. and sevent7eight

expo~~e$,we~e, mad.e ,tromthe top of a,' buUaingt 400 ft.
•• • - •. - ~ •... • .;" • • " ,,1. ' ~

~bove ,~:t'Ound level ~o dete~in.e the numbeJ?S, of bacteria

a:p.d ~i ~ ,"the ~ir mas!3~$~ . ~ow 90unts :of bacteria

and f'~~ were o,btained in alJ.: air, msss~sfl~ODl J anue.17 .

to M~ch.. . H~gb,~~ llump.ere were reporded from M~

to NQvem'ger cOV'$r;ing a rQ1:lge f~ot!1 5 to 86.3 per cu..ft•
." ,- .~ " - , ,

Tile oounts~rom both. continentp.~ polar and mat"!time

poiar air wereb1ghe:r when ~he mess had passed over
~ -~ -, .. '., ~ ~.

oQnsi.derable cuJ:t,iva'tedtand tJ;ten, wh~n moving direct
.. " .

to Montreal. O~awa',~dErlgliSh('1,95~) using an '.,,,,

apparatus' adapted from .~erV'et and Cher.).'7' s "CycJ.one
" . , ."' . ".' . '" .'... ' -

separator" at thf!Un1versity of, Qalifom1.a determined

the relative ooncentrat~on of Sclerotinia fructico~A
~ ,"' '. .~-- ." , ,,,, " .' - '-

spores i~ peaeb orehard~ in two b.ourJ.y periods:~'



!he spores'w~re collected e:i:ther in"a flask O~ in a

vt:1seline--coated cQv:er slip whioh l'l~placed the flask

e:t' 'the base of the CycJ.ons'. Spores from th~ :O,a,sk'

were 'l;rana1'o:t*iDed 'to dilution p~Qtescontainingpotato

dextroseagtll" adjusrted -to pH 2'~ 2 by the addition of

citrio aoid on which the pathogen h~d previously been

found to g:t·ow well, whUe ~the gro'Nth '].~nte of the other

apeci:ies was marr.·kedly depressed~ In the ()~'911ard~? testSt

ame.ll col~nies oj? vf'"j,"ious fu.~~ eSip., CladospOrium,

Altel~:ulrita an~PeniciJ.l~ s:p~ we:re :founa in profusion

on the dUation plates bu.t there was nO evidei1ce of

S.fractioole.. A tew' spores of this fungus were found
'>

on tlle OO\"sir s~:tps, theii.· concentr~ltion in the

atmosphere' of the orchax-d p~esumabiu being so low that

the:trpreaenoe waS marked by 'lihe other f'rmgi•.

Last. (.1.9~H~) studie~ the spore content of

air withilland above mildew infected cereal CltOpS' at
. ~ . ~ .

-the Rothemsted Experimental S·tu'tiol1using a Portable
" ~. . .. . - . ~ ~ ~" '.

VOlume't:r.·icSpore trap. Hedemon.e;-t:rated that· in &ddition

to Ertsiphe irpinis the most a'bu;ndant $'porea in aiX' .
. '. . .. - --- ~ '. "~ ~ ~ .. ~

over'mildew infected whea:1; and be.rley crops were those

of 01a.dosPOlll~um, Altel.",~ri!!t Sp03.,obolomyce,5'h and

Tille'tiopsis.;

8
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Reddy & Vaheeduddin (1956) st1.tc1ied the

trapping of spores ?f ;PiricuJ.arig o;r;YZQ~. At sewage

ferm, where there we~e 110 standing crop, 11; spores

were caUght on 56 microslides cOated on both sides with

vaselillG and exposed for 24 11ra. at an intervel1 of one

month near paddy ba;y- staoks. More spo1"es were trapped

near the infeoted paddy stacks, than in surrounding
. . .

8:~eas, where there were ~talld~ pad~ orops.

Chandwa.n1 f! ~ (1960) reported that in a study of spore
¥, • J. > _

liberation of Helmin~hosnor3.~ orwzae over i~ce tields. . " ", '; . - . - .

of Oentral Rice Researoh In5titute, Cuttack'it was

found thnt..thespores of this fu.tlgUs ~.er~ present in

the air when there was no rice crop in the field.

SeshS;v~taram (19b5:) studied spore cont~~t of air over

paddy fields during th·resl1ing of' paddy. Spores in dust

liberated during threshing, determined bY' expo~ing
'.' , .• .. ~. _. , , "•• , - I

vaseline-coated mioroscopio slides for 1 hour e:t ground
.. . - -. ..-

level and 5 ft. above the fielde were in the proportions

!!.f?tilgginoidGa 45; Neovossia 4; !t.igro.spor~ 20;
.. :". ,

!!slminthoapprium 6; and hyaline fr(l..gments 10.

Cbandrasekharen Nair (1965) studied the concentration

of spores of Co;ynespora-cassiiool~using an improvised

spore trap.prasannakumar~m(1966) studied air spore.

over a ~oma~o field using a Hirst spore'trap at Ve11ayani.
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Major spoX'es under study we:L·e .Qoryp.espora it~asiicoli.\'
" ,- "'.' " ' ~

H~:ltnintb.osporiB!! sp., ':!y:~rnnrita ap., ,CurVU1~a sp.j

and yellow basidiospores.

~ore liberation. '

S'tepanov (1935) showed that while the spores

of' Vsti1000 :Eitic!, !onili!! !!&1iophUe., :Bot;ryt?-~ .2il1er~!},

'etc. Q1~ever;y easily detached from the sporophorea and

ca~ied aWa1 by the lightest ai~ currents; the aecidio

spo~es ot rust$ alld conidia frQ~ th~ aeriaimycelium
.

of' Fu~al~um spp. " ~e s~p~·~::ted' e.n~ cnr:J:'ied through the

ui:rwith difficluty, whereas the' conidia, from .!Usari-u.m"

piono1.ies und aporodoohia are llot disseminated at all in

the air. Dobbs (1942) cla$sified the spo,re (lispersel

into 'two pl·incipe.1 categol·ies, namely, a(rtiVa dispersal.

in which ,the fu:ngus supplies initial. energy 'and passive

¢l1speraaJ. whiCh is aohieved ,by tbe movements or
"," .

&ot1vities of the organism or the surrounding medium.

Graillger (1954)· fou.nd that EJJiQJ;·es of

'Helm::1niihosporiumavenae we17 e li'berated intb the ail'

, ;in ei.mUer numbere per '!;Wit of 'leaf al!ee.~inc.~ llrimary

(seedling bligbt), Gud seoond~try phases o~ lel~ spot

disease of oats. lio spol<res could be fOUl}.;! in the

sUl":B."ounding air, du;ring -the"ilrl1ervening period of

disease free growth, when 9p01'"e9 were found e6 ground
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J.evel, and th.eir numbers diminished with inoreasing

h~ight.

Gr~gory .~ !! (1959) studiedtl1e' Splasb

dispersal' of the· spores of .fungi, in.th~.la.borato17

using spores of Fusarium solani, Gloeosporium .!!!bUDl,

Oolletotrio~um. ~~~de~utheanum end !eotria ~innsb'avinA

which .~e not normally diaperged by wiq.mhey
, . "

oonoluded that'~ain arops fa11~ng at te~insl velooity

and· QOPS tallingmore slowly .:from .. vegetation !;Day operate

the :~plash dispersal meob~ism. Splash in rain or drop
" .

f:i"OUl trGe~ me.yao'f; asa oom:pJ.e·'edi9:pera~meohanism

.in st:Ulu,ir, or a.s B 'take of~ 'meohanism leadillg to

d;l.spel'lsnlby wind.

,'" .' , -. , ..:- ..

Diumal pe:riodioitl·
','- -. ..... , "".",

Hirst (1953) reported thllt· the. maximum
• ,', I

, ',-

concentration at UredospoJ.'Ies occurred in the air
. -~, .., ',. . - ~. . ...:.

during the a:tternoon~The eporeBof ;fbJt()phthg,r~ ,

. :i.nf'estans, ena polythr:lJlci'l.im trifoli ,. were in abundance

befor~' 9 Ji.M.• ~ whil~ 'the Q010~~~ ba~~di~~p~r.e~ of
- 'i - '~~-'.": .~ " "

Agt?..rioales were oommon at night.' Sreere.mulu (1953)

. W01"~.ing at Rothamsted obsel..ve~ .. ~hatth~ O?Jlidi$ of
-! "

!!eJ.min:tnosp01.'iu.m a~enB~, occurr~d in maximum concentre.-
.' . . - - . -.

ti'on' in the afternoon. Higher nU1l)bers began to appear
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between 08.00 and 14.00 hra. and the maximum concentra

tionoccurred 'by 20.90 hra. The spores were almost a.bsent

during night. However, Grainger ( 1954) found spores of.
. " -

HelminthosporiBm avenae in the air by night as well as by

day.- La~t (1955) during the study on a~r spore. at

Rothams·ted Experimental Station, 'found the:tSporoboloIDlces

~d ~**etiopei~ were numerous at 4 £.M., 'whereas

Mtern~~a,Cladosporiumand Erysiphg ~1·arilinii. occurred

8.t 4 p.~.M.

Psnzer ~ £to.1 <195'1)re:f.'e:~:·:t"ed ~!iJptFsphe.erin,
.' .,'-'" " ..

QEh~~ to the ','llight spore! with maximum between
: ". -",' - - . .

18.00 and 09.00 hI's", nnd!~igrosporn, P.!tlicil1ium,
• . 0' -,' - ,'" ,".. •

g tQr.nnri~~ £!r,:nL1.nria_al1d~iQh?"r;dnu .~o " (lay spore.'

with maxima between,08.CO 'and 1"7.00 hra.

Sreel~Wll\llu (1959)£0111:1,(1 tha.t smut spores

appeared in large numbers from 08.~O ~ra.f reached their

m~J.xim~ by 2bout noon and then decreased to f~ minimum

by- m:1dnight!l Conidia of Er;Isinhe occu:rred in low

conceni;r.e.tion cFjJ:~1i')g "fine night end from oB.. 00 hour

they began to appear in great numbeJ:"s -r;Ul noon. ~heir

eonoentretion gredually feJ~ to a minimum in the evening.

Further~he noted th!?;;t spores ofG~~~~!\j()glliophora

~~d other ooloU1~ea basiodiospores were trapped in great
. , .

conoentrations between mi~~ight l~d dawn&
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Lacey, (1961) 3,"<?ported Ganoderma app.

end oert&in .asoomyoetes asbavUlg night maJdma.
,

Atmospherio oontent of Ni,grospora spores in Jamaioan

.Bana.na, Plant~ltions was studied by Me:r~ith (1961'), who
. \

..
i

,observed that the peak liberation of spores was between

08.00 and 10.00 hl"S.'DarkSdaleand Asa::/;L (1961) studied
I -, ". .-.

the release of sPQres from rice leaves infeoted with

blast ~s and observed a 'nooturnal. pattern' of

spore liberation. When bowevel",. ~nS!!lari.!. ~z8e

. was sUbjeoted to oQntinuoll$ d~~ness, spore disoharge

ceased ~ter abo:u.'t twelve hours and dfd not 8,ssume again,

~til. there wa~ 'ap~1or period of illumination.

Sreeramulu n ~(1962) :t'ep~rted that in

nomald17 wea:therfriohocon~~pa,dwiokii, Nigrospora,

OlaAo9R0rium'.c.eroospora, :BotfuYodipJ.oii§t snd pollens

showed the •Forenoon patt~rn" with the:ir peak· ooncentra

tion OOQURing beto~e orate.bout noon. Spores of

Helm1ntb,ospor:i:w, .o:r;ylZlae, IiEilmillthosRcu"ium 'type,

NeoV'ossia, Cu.rV'u1a:ri.a; Tetra;plofh. ASR~rg~111 type etc.'

showed the e.:ttemoon pa:ttem. BasidiosporeS a.ll(l Pleosp6r&l

't1pe fJPQrEHJ'showed theirdaUY peak after midnigb:t; $no

before d~~. He tur1her.rePorted Alterna~also as

havj.ng an 'afternoon pattern' of spore libera:tion.
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Remelingam (1966) studied the spore dispersal of

~iricularia 0lflza~ over a paddy fiei.d near'VisakhaPatnam

e.nd found that the :fUngus exhibited 'nooturnal pattern"

of diurnal periodioity. Peak conoentrations '()courred at

04.,00 hr. in ~he main cropsenso~ and at 06.00 ~r. in

the second crop seaSOD.' J;lrasannakumaran (1966) studied

the conoentration of spores Of. Coewnespora ~ssiicola.

~ternariQ ap., Curvu1nri~ ap•• Helrninthospori'W!....sp. and

.a yellow spore" bnsidiornycete in the sir ove):' a tomato
I.. • 1 t.

f:l.elcl a;t Vell~ani and found ~ll~t .C0rv}()sporSi ~assiioo~~,

.2!:l..rvul.a~~a ap. t llterna17ia ape 0114 ~inthosBorium ap.·. '-.;.' . ~ .. , '" . '.. ., .- . '.' -,' . " _. -, . . -"- .. , ....- .~ , ~ . .

ocour.red during d~ time! where~s, basidiospores were

p;resent in the a1~ dlJ..'t"il'lg night.

Seasonal periodioitl.

H1de" and Williams .( 1946) found tha.t the

spOre .libera.tion of ~e.l'llP,~:!&l was.confi.~ed °to the

months of June to September Qlld that catohas during

th1$ period varied ve17 greatelr from d~ tQday.

Raj6l1 n J!:! (1952) during their SttlQY of the atmospheric

fUMaJ. flora at Kanpur, found that the cOUllts of

Alternaria, CurVular:i.q., Fusyium, Helminthospcrium etc.
• ,)" . , . - • '. _c - . • -- '-. - - - - -. - • ~ '. .' . ~.. _ •

wer~ su~stantial11 lower from July to Septdmber and
. ., ,

e.gai)1 in December 'and J anuary th~ ~n the othe:r;- months

of the yer~, with the maximum incidenoe oocurring in

Nov~mQer and May. Pady (1957) made quantitative studies
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on' fungus sp()r~s in the air and found that ,fungal'·

spores 'were $easonal in distribution with peaks in

3~ and AU8Ust ~a low, cOlloent~~1tionin t,:tnt~r. In

summer, nWlfbel·s'ra.nged t:t'tgW 50 to 100 per ou.. £t. and
in, "1fi'n1te~ the fi~es were usuallU 5 ·to' 20. ,~ladosporium

spor;es Vlere of definitely seasonal oocur).·enoe~ In

sum!~H!r high sporeloe,a was found, while i~ W1n.ter
/

numbers were low. tl~tilp&o, enlamydospo1?GS were present

th~oughoutthe ;v-ecd'. 11Ucciniavedospore$ we:1i'e present
, "

1nJU!)Ele.n4 SepteTl1be~ ~a oooasionallln"b .(rthe:~;·'t1mes.
. , , , ~ . -

\ - ' , \'

J\.'ternir,~~, $por~~ ,wer~ ,se~son~:l ~ thG, n,mibe,?srallging

trom 2 -to 40 in summeJ.",wi.tha $a.ximum ,of'97::.a on

7th July 1953 and senera:u1 ~bse~t in~1n:tE)~. ,Fusarium
• • .. • ., ":. ,,' ~"", " '.. • ~ •• -.' • " .> ' ' .' :, .:. " ;:.

and baaidiospores.we~e definitel, seaao~a1 and appe~'ed

~~ael ~ 1.9,58), Jt Hamilton! 19591 foun~ the:t'tl1e

aGaaO~ atfect$ t1te '.a1r ap()~e. »~_f!jtounay.. ,CJ.ad0frjporium

an.d~1fe~,~~~~~~owed P:t'OllQU}~~e~ saQaon~"periodicity.

On the' otber' hana, P-ellioillium 'showed l:i:ttle' seasonal
,"";' .• ;"~_ .• , '.~ - .., ,:,.... -. ~~c ~, ~ .,.-.,,. ,, .• ,"', .' ., • ,', ,'" .,,' ",' -

ob.~elj ..F,rey !Ut4 :Dln'ie -(1960) observed tb.~t ,~ernari&
, ,. , , . .' ~ . .. .... -" ~ .

$pox-ee were tnostQo~mon in J$1.ur:zry ,..... Fe~.l~a.1'7il1
.\." " ~, ,

SJ;"e~l"'Sli'luJ.u eJ1d. Ranlal.ingarn (1963) sttlt\ied the; apOWEr. .

cont~~ts,of air over PQua, ~ield$ n$~ Visakhapat~am

f;rom, Novem"bert 1~~9 :toJan:u,Rr7 9, 19·60 _4 fo'lUid, 'tha:t



l?~io,ios:porea,~arium~..nd i~:i.:~h()o0J1,!!;eBtdwickii

sporeS w~re- .oe.'Qght· i.n bigh ~i'W'Dbersduring the first
- .- ~ . _ '-". "--, .."' . -', '. ,- .

half of -Nove81b~r, -whUe!.1.tern~.!~b -Cur;m:l.~ne ana.
., . . -'.- .. ,_., -',,-.

~!Elm.inthC?sE.0Vium:we:re oa~~ht th~ug)lout J.\Tov~mber", .
, ,

RamaJ.ing~ (~:~66,) stu.tied dispers~ of f..:!r.iCUlAr?=a.,
OniZ~ .oonidia 1ne.i~ over a padc1l. fiel<l nee.r

Vi.~akbapatnam- .:for, a pe:r!OQ of twoyee.rs and- f0w:td th,e:t

the~s sAowe4 a rnarkeCl se,asona1:pe31~od:1.oity, wi~h
. ., . , , ,'" . . . , - : ~.. " . , .

! bi~h .c0ll.0e.rtt:J:to:biQX1 d~ing two ..pe1";iods 1neaoh y~e;x:, . '

one f~~,mm:i.ddlGof"Feb~eJ.Vto Ap:r~ ~,~be second,

orop ~easo1\~~, the other dlU'ing Sep·t~m'J:)e11l to, Ootober

in _tbe' main, orop ,$_ee.so~.

( ','

liberation 0'£ ascoapor~s ot the' apple scab' fungus'
. . ~ ',' .... .

Venturi~ in&egUalis ~ould be oorrelated with rain.

H:Lrst(19S:j) ~h~~~~ that, th~ p~~lens sn(lspores of

.OlBdosp~rium,ErYSiph2tl-Al.teme:r1a, smuts and- rusts
.' " ' •• '_, "r',.., •

~e mosi;ly removed by prolonged rain t whioh however

s~on :Liberate into the air a. -oheracrterietiQ damP

air spora. HMrll-ton (19,7" s~"U:a:Lea the cO;t·reJ.at1on

between spore concentra~ion of twent.f'e1gbt t~ai
. -

16

types and the weather. Sb.~ touna that rai);l.fa1:L haa
no effect ontbe ~tmoSlpherio'oonoent~ationfJrt 'hyaline,



bat3idiospores. The concentration of pollen El..nd most

t,rpes of sporesd~oreasedwith rain, but all nscospore

types and Helicomyoes increased with ~ain. In half of.
- -

the types studied, oonc~ntration were significantly

inc:reasecl- by increase in tempel"'a'ture, dllb> point or

humidity. Ingreased wind s1gnificantly decreased the

concentration of Alternp~ia, some basidiosopores,

17

~ustiness w8.sassociated

Il Viitn increases in AJ.t erne~ia~ f'ilUorm a,soospores and

Ust11t'&o.

Grego:f'j llnd Sreel"amUlu (1958) found tho:t,

hyaline basidiospores favou1"ed by bigh humidi:ty and
~. - ..

low wind $peed reached. the maximum at etJ,rl1' morning•
. , '. - . . ~. ., - .

Larger b~alinebasidiospo~e~~ppeared only after rain.
-, ,

Hwniltan (1959) recol."ded the, ·tem1?e:r~ttJres; 'e;t which

various spore tyPes wel"e in the tlir, :1n m~:~ximum numbers;

fo~ y~Uow besidi~s~ore$ 12.8° ~', 15° a!, J~.J.tern~~ia

,23_9° "': ,26.1°0;, ~elmint~o~oriua, !ellow' ~d broVn1 ,

basidiospo:t1 ost).6.1 .... 28.9°0 and for hyaline 'bas;idio-
, "

o 0spores 29~4 - 31.7 o.

Mertditil (1'9($1) reoorded that ra:infall

and in~igatiion inereasedthe atmospherio spore content

of !!MroapoJ,",f&. Ramalingam (1966) found t~ut spore

~oad of PiriaQlaria 017zBO was h~gher in ~he ~



18

follc\ving t;lie rainy day.·th~ in. tbe rai-llY da;v.

Pl~a~UU1~~~&van(1966) recorded th~t hier4 hum1d1t,

altd ).c'w teuiperattU~e fa.vourecl the libera.1iiQ~l,Qt ,yellow

'basidiospores; .whereas spo:t"ee, at· qa,;rape£JP0I;§ .oasaiicoJ.a

~e.rn9;~ig. ape ,0000VU1.aria 81>. t and Helm;!;S,thosporiYm ape

were libera.ted in J..a:t\1jel1Umbe~ during ,holU's of :Low

hwoidi't7 a.nd high tempe~a'tUl"e.. ;liealao talmO. 'tihat,

rain had aprollounced e:r:r~c't on the spore .1i'l:H~;1"ation

011 an. 'the ~bGve mentionecl f~l, "tihe bigbe~ s:po~e

lond being on the d~ follov.'i.ng l"B.:t,ny ilt;ry.
I



MATERfALS AND METHODS



MATERIALS AND METHODS

The Crop.

The rioe orops were raised during

1966-67 in the ga.rden land of the Agrioul'l;ural

College and Researoh Insti'mte, Vellayani. The

plot selected was located about 100 metres a.we;,

from the wet fields. !l!he first crop in the experiment
tJ

was r~ised during :OotobeJ-...Jnnu~~ and the seoond

orop dur:blg J Glluary-Mp.y ~ , ~e former is J,"efel"red to

as tIle fi:t"'st orop and the latter as the seoond orop

in this thesis.

Three strains of paddy viz. Ta1nan-3,

ADT-27 and Kaoshiung...18 , were used for the presen-t

study.

~ out.

The ~xperimenttU area was divided into

two blooks, leaving a strip of land -two metres wide in

between. Each block was SUbdivided into tlu"ee plots,

each plot with a net area of 9.45" sqUare metres,' to

aocomodate the three v~u"ie-ties. The spore t1"&.1> was

located in the n~ow strip in between the two

bJ.ocka (Fig.1).
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., Lay out of the plot showing spore trap
in .'the centre

'\

Closer view of the plot showing spore trap
and Stevenson's Scre~.

\

'1
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"Farm yard lI!&tlure·-

AmmoniUm sulphate

~ l'i -.'

··Thecrop was h,~nviiy 'manured as'per ~.. det~ils
. . . ....". - . _ ...... - " : .

gi:ven belo~,·'to"ensUre tHe incidence' of diseases.
. -' ...~- ~-'. . .'.... " .. . - .

., '.'<.' •

35 Kg-.:t)(~r :p~o~ ~.14520 KglAcre)

- . 1· Kg.' :p.er plot t415 Kg/nbj;"e)
. to .su:PP~~.~3 Kg~ N2 latwe•

. Supe1!P~osph~te - 1 Kg. per. p'l~t (415 Kg/ac:re)
1i.o'.,supply 7·5 Kg~."J?205/acre. '

M\lriate of'p()tt;~sb_:·- . ·r.Kg. per' plot (2C,H3 ~&'acre)·
. .' ,,- ''',' ' . to· supply ~104 Kg. Jf20(acr~.- ,

.... , '

. Tbe entire' q\la.ll-t:i.ty of farm-_,yt~l"d -mrolu.re',

superphospha:te', m~iate of'potash- nndi/3 .~:t'~+ammolli,um
.,;_ tr': .. ' • ...0-.,,;' '" ,,~

sulphate were applied a~.basaldose. ~The rest of ~

ammonium·suJ.phate was give):l in two._ equal dose~,' a.:ft~r
..

_three ana six weeks'of sowihg. \ C,._

-"'~':-"'. -'--

Seeds were dibble4 on seventh, Oetober_ - -,,-
.",,<-- •

-':'-;.r"

'/'.'

respective~y•.
'. '

!fbe plmlts were-. spaced 10 em ~:p&r:t ,withi~,

the row ~d 15 em between the rows. 24 em of.~and'

'was :lef1i. out 'l.1ear th.e borders. . After tninlling, - two
too~'" -

ge~d1ings' were lef:li. in .eo.ell hill.. ' ,
....... ~ .",

The orop vias kept free' of we,eds ~.Jld ~.

irrigated :as,~and ..,when" reqlrlred....

!.::.

- .. ';;'1'

, .; ,- --

.. '

... ,-

:"',,!".

. ......

" .

"::::.' - ". '~'. . ..... , ..

. . :;::.,;>~~;'~~.

"''''''.



Two prophylatic spr~..yings with· elldl"in
,

(~.03~) were given, when the crop was three and six

weeks' old.

Hirst's automatio volumetrio spore trap

was' used :for sampling the c-a.r and estimating the daily

spore load in the atmosphere. This is.a suctiontr~p,

in which ai1' ellters through an orifice 2 mm x 14 mm.

The trap has a wind. vane mounting, which

allows continuous rotation o~ the impactor, so that the

orifice faces the wind and &~So provides a cover, to

prevent the rain £rom te~u~ on the orifice.

The .trap is mounted on a tripod, and when '

resting on the ground, the orifice is about 20 inches

above ground level. All the plants, which obstructed

the f~ee movement of trap, were removed.

Suction is achieved by menns of an electri

oally operated pump. A sticky mioroscopiQ slide moves

upwQ~ds past the Ol~~fios ~i; the l~ate of two mm an hour,

by metima of G clock.' Slight vm.:t"iations may occasionally

ooeu~, but the rate of moveman~ of the slides oould be

calculated from thedU2'"ation of exposure and length of

the trace. Eve17 part of the slide is exposed :for en

hour.



~b.e rate of fiow of air through the ol'"ifice

is adjusted by means, of a vulva. 'During the present

experiment, -the rate of air intake was ma.intained at

10 11tree :per minute.

~he -trap increases the efficiency of impaction,

by a2~ificia11y aoc~le~atillg a narrow air stream towards

a.sticky surfe.ce. Movement of the sticky surface at Q

constant speed past the orifice,' through which· the air

str~am flows, pro(1'11013S Q -trt;lCa showin.g changes of

atmospheric spore content with time.

The spore trap ~as set up on the first

crop on 1....11... 1966 and COl1tinueci to be there till 31-1-1967.
. . , .." ~ - .

When the crop was ha~vested,it was moved to the. second

crop on 1-2-1967.

The slides were changed, daily at 9 A.M.

Preparation of slides.

Ordinar,y microscopic slides of 75 x 25 mm
in size, were used in the tl~ep. . ~hey were first oleaned

and dried and then dipped in aloohol and fJ.amed. A

l!1iJttUl~e' of moltenV'~seliile and paraffin wax ill the ratio

9:1 was spread over.2!3 of the :length. (about 55 mm) on

one side of -the warm sJ.ide, to form a thin conting. The

unooated portion of the slides were used fdr labelling.



~qroUling the slides.

The slides were scanned, wi'bh e. Spencer
, -

microsoope, having a gradna.tec1 mGchauic~~ stt~,ge. Hourly

soans of each slide were made, by using a high power

objective (magnifioa.tio21 x 430) of the mioroscope. A

trace of about 0.38 mm wide could be bl-aoUght 111tO the

field of the microscope 'at a time. A vertioal sCtcm. of

about 0..38 mm wide was mnde for every hoUJ.'. !l!his

represents about 19 percent of thea3?ea, exposed during

an hour end total area sCH.nned waS 19 perceil'f; of the

entire ·tJn:aoe.'

Spores of e. numbel" of tungi and also dust

particles and pollen we~e noted in the trap slide. But
. . - .

the following identifiable sp~rea were oounted and
, ,

1.' Piri~a:t"i~ O"ze.~ Oav,.

2. mrionoconis ~ndwickii Gatl&~. ' '. , .

4- Ourvu1f;.r~ app~

5.N~grospoJJa sp:p~

6. !Ute1."llaria. spp.

7. Yellow basidj~mycetes.
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Record:i..M wG8.ther data..
,'',,--.

!J!emperatul"e 9,1:10: ,humld:L't1 were recorded from

, the month of December to the e)':ui of the period of stud7
'\

u.sing Q Oassella 1;'h.ermohygrogra.pb.~ whi~h was looated n.ear
..

the spOre trap.

Re~ordil~ of Elast inoidence.

~e incidenoe of d1seQses in the,crop w~s
, ~. - '. . ,-.. ,.

r~corded. ~t· in the c~lae. of b:l,e.at ,.tlle p:t'O~ress oftbe

disease in the a~()ond crop waf) also reoordea 9 in artiel'" to
", 0.... ~ •• _ ~~," _ " , •• ,....,... • '~""~'. ".~".,.

determine wh~the~ iJi:l.ere is ~cQr-rela;tionbetween spore
, - ' - <-. ' ''."' • ' " , " ,- ~ ~

load ~i6 sever1~y of dise~se inci~enc~~

9:be o'b$eJ.~vations were taken, at weekly' inter

vals i In each plaut the seoond :Leai' oil atl .the tillers

we~e taken fOll1 ~eoording the numb~r of spotS'~·

the extentofleef'intection l)s$E;d 011 the

number of ,spots WS$ convel-oted into numenod scoree as

fol1ows; 1-3 s:p(rfa~ =; sco~e1; 4....1~ spots .=; SOO1.~e 2;
.j ,. ,

16-3D spots;: acore .3; 21..5.(,) spots == sco,re 4;,

$1.80 spots = sQore ~; ~d.8bov:e ~ ~PQts =soora 6'i', .

, .

~e averege ofnumariQal s¢o:.rea Qbtained :m. enc'b. variety, - * '.' .. :-. . '. ,_ . ".. _.~ __ A

was tak~n as 1nl~ 11lWer1eal SdO)1E) ,tor that va~etv~

!J.llfJ1ts f~$, wbich tb~' observations were i;p.kellt

we~e selecte<l at re.n.dom trom each plot t,Jsing $ rectengul.ar. -" ,-'. ,. ,-" ."_.- ," ..

:f.'rei.me of size )0 .:.It 30 em.



RESULTS



I. Incidenoe of diseases.

ADT-27 was seve1."ely affected by blast in

both the crops. Kaohsiung-18 wes ~~$O affected but not

so severely. Tainan-3 was the least affected. Stack burn

and Helminthosporium 1eaf spot were present in ell the,

varieties.

Varieties ADT-27 and Kaohsiung-18 showed

symptoms of bla.st earlier "than Tainan-3. Incidence of

blast 'was observed on the J.ea"es during the seedJ.ing

stage ~tself. Eutthe maximum spread of the disease

was observed during the tillering stage :i.n alJ. the three

varieties. Am-27 pJ.ants wel"e almost complertely damaged

due to heavy infeotion of blast before the planots

attained f10wering stage.

2. F~nl spores Over the rice orops.

Spores of ~ricu1.ari§ oyzae, Trichoconis

padwickii.) 1i~min1hQ§Rorium.SPP. , AJ.ternarie. app.,

.Q!!:\'iruJ.aria. sPP'., Nigrospora sp." and unidentified

basidiomycete ocau~red commollly over the rioe crops. The

oonoentrations of spores of these fungi in the atmosphere,

however, varied du.ring the different periods. AJ.l the

spores exhibited a defini~e di~lal periodicity in their

occurrence.

•



Spores of Pia;'1oulari.B oryzae welle :found in
T_ • • ,

!Jthe average for thu
. " .

period was 404.00 $po~es per cubio me.tre of air. The

spore load was oomparatively low over the second crop

being 1!h3. spoJres pe~ oubi6 m~t~e of air (!abl'e 1).

", Whehighest spore load was noted in November.
,

The 'total l1-qmber Of '-spores trG-pped dllI-ing th:La month Was

484654 which works out 3t the ~at~ of 1126.8 spores per
- '.- - - '" ~" . . " .

eubic'metre of air.
. . .. .. ~

mhe l.owest spore loe,d occurred in
- .- .~ ..

, ,

January-_ ~htlal number ,of aPol,~es· trapped duri~ this

month was 446 which works out at the rate of 0.9 spo:r."es
, "

per cubic metre of air. ~he spore load in, February wee

also low, being, 2.4 spores per cUbic metre of air. This

rose sha:rply' in Mm-oh to 36. 4 spores per oubic metre of
, '

air. ~e spore ~oad' again fell ill April to 6.3 spores

per cubic metre of air. Spores were not present during

Ma;v-.

Highest spore load.. £01" any s~l~ day was

recorded on 12th NOvem.beJ,"' 1966 'being 06842. mhis works

out at the rate of 4641 ~ 7 spores peJ.* CUbiQ metre of e.ir.
\ '" .

The lowest spore lo.ad was 8 which is equivalent to,O.41

.spores per oubic metre of air and this O?~U1"red on 9th,

15th, 16th an,d 26th of January, 6th of February, and

16th, 18th and 19th of Me:r,1ioh.



Highest spore load'for an hour was 16700

-spo~es whi()h works out at the ~ate..()f 2783'~;3 spores p'er

cUbic metre of air and tbis oocurred at 00.00 hour on
17th November 1966.

Diu.:mel pe~iodioity'

A definite 1'erioo.1oi'I;1' in -the liberation

Of spores was exhibited by)?1-ricuJ..arig ~yzne~. J?uring
- . . - .

Ootober-January the highest, spore-'~oad a1.waYs ooourred

during n1gb-i; hoU%'s(~able 2) to Spol"es began. to appear
... ". " ...

in the atmosphere a:t. 20.00 b..:t~s. and weJ."'e pl."esenV till
- - . , , . .. /'

05.00 hra. Whe Pf3ak load W{;S noted after midnight -
. - . - -

usual~y around 02.00 br$ (!nable 3~.f~)!h:~'spores were

present in small. )lumbers during dey time also (Table 2) •
. ' -

The tote.J. spore load in the n:i.ght d:u.ring November
, , .

between 18.00 end 06.00 hra. was 420457 which works out. ,

at the rate of 1946.• .5 spores per cubic metre of air.·
• .0,"- • 0.' _

The total apo~e ~oad ~uring the,d~ time between 06.00

and 18.00 111"9. in Nove~ber was only .64197 w~~ch works

out at the ra.te of 297. 2 spol"es pe~ cubio metre of air.
,,- .,..,. .

SimUarly the night spore load ill Deoember was 39670

whioh is equivaJ.ent tolf,t:n. ~ spores :p'eroubio metre of

air. The total spo:re loacl du.ring thedf':;3 time for the
_. .

month wa.s 10493 whioh is equivalen'l; to 47.01 spores per

oubio metre of air.

27



TABLE 1

Pir:Hnlla.'i~:ta. oryzae ~ To-hal monthly spore
lOad over the rice orops

To·tal spore No. per Ctlb:i.c
loed metre of air

·7-10-1966 NoV'ember
.J)e~ember
January

·484654
50163. 446

1126.8
112.3

0.9. .

~~~-~~--~~~-~~-~-~~---~-~~---~-~-~-~-~~-~-~-~-~~~

roo tal for the season 53526,3 404.00 .

22-1-1967 FebJ.'Uary
Maroh

. ilpX'U
-May .

972
15731

2729 ...
_~lIlIIID__""""~_"""'·""' " ~_"'.u.....__..."",,,,,,,,,,,,_-,.o........:.o..l!OlI~ ·__

~otal for -the season '19432 15.3

fABLE 2
Piricw.3,ria oryzae - Total spore loed during

. day time· and night in diffel"en1r months

Night _
8. 00 - 06. 00 hrs._

- otal No. per
spores cubic

metre of
air

. ,Day time
06.00 - 1'8~ OOhrs.

• a·tal No. per
spores o~bic

metre of
a.ir .

- .
--------~~~~--~---~~~-~~~~------~~~---~-~---------~-~----~. .

...- ......--_-...._*-t ......_...-c.-~- ...........----------...~-....-..----.....~-IIlII! ...--~_..._,....._

First.oX'o:s
rrovember
Decem.ber
January
Seoond crop

. -
Feb:r:uary
March
April
M~

64197
10493.

384

52Q
10982

1.8,36
Nil

297.2
'47.01

1.8

2.'50.8 .
8.5
Nil

420457
39670

62

452
·4749

849
Nil.

2.2
21.9
4.06
Nil
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,
Table -3 £!,rteularin Oryzno _ Spore le.d on hourly basis for each month

tro~ Uoenbcr 1966 - May 1967.

----------------------------------------------------------------------- -------
•

1 2 3 4 6 6 7 8 9 10 11 12 13 14 16 16 17 18 19 21 22 23.. -------------------------------------------------------------------------------------•.
Jaber 4ISmr1 73168 56123 30956 23766 13836 7696 7829 934 929 32448765 6714 00f>7 2518 3133 26B9 4480 'rota 2OH3 3011.3 tl5296 34] til 5R'14

Jaber 4610 6196 4593 6736 4763 3081 960 1003 441 423 666, 1407 723 653 192 276 640 441 231 2584 1929 M1.5 8144 3)"5

~ - 24 - - - - - - 16 16 8~ 60 32 16 40 116 40 8 - 8 - 8 - -
""'%7 26 16 lOB 40 41 160 - 42 lOB 73 71J! - 16 40 117 34 16 - 8 III 8 8 8 16

Cb 231 3B3 264 1007 973 693 614 697 6213 1281 1999
1

399 433 192 182 249 124 B3 96 B2 40 110 1119 -
11 16 90 74 B3 208 317 163 642 74 214 224 99 48 32 107 8 - 16 8 B 16 3B 111 lIlI

- - - - - - - - - - - - - - - - - - - - - - -
&-----~----------
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The spore load fell sharply from J 9.uue.ry., .

onwards ~d the diu.rnal periodicity was also altered. The
. ;',

n,ight maxima. shifted to e. dey IDp...xima, the highest spore

:Load oocurring during the dny time•. The "total dey spore

lOad :for the month was 384 as egp"inst "12' only toJ.'i the

night. This po~ition continued in FebruP..ry,.M~'ch and

~ril !?..lSOIl mha QV'er1".ge spore :Loa.d 'in March during'

dt;'l'..ytime Wt:a.s 50.8 spores pe:L~ cubic metre of air p..nd that

during the 11igbt w~s only 21.9. Similarly ill. April the

average spol'"e lo~d GW:'ing the, day ·titrie was B.5spore$

per. cubio ~etre of air while that duril~ the night was

---olUy4.06 '(Table 2).

(ii) Trichooonis Radwiokii.•....
Spores of Triohoconis pudwickii beg~..n to

.. -. .

sppear from the i'i:t-st week of November. Spore l.oad of
. -' .-., ',. ..

this fungwa was low when compared to that of

Piric~lari~o;iza~.Thetot~~ ~pore lond for November

was 1375 which is equivq1ent 'lio 3. ~ spores per cubic
~.' .

metre of air. The a.verage spore lo~:,.ds durillg De6ember

and J anuara- were alsO mOl}e or less similar to the.t of

Nov~mber being 3.0 and 2~7 spores pejo cubic metre of'

air respectively. ~b.ere wns Go sharp fall in the. spore
. ..

:Lond. during febrlllU'"J w~ich. wa.s m~tained. during March

aJ.so. There was anaver1?..ge of 0.56 and 0.72 spores



percubio metre of a.i~ dw.--ulg Febraery ~..nd March,

respectively. mhere was a rise in the spore loud in

April bringing up the average spore load to 2.6 spores

per cubio metre of air. ~here was a. slight faJ.], in the

spore load during May, the average oonceutration of'
, • , " I .

spores being 2~09 spores per cubic metre of air.

(~able 4).

Diurnal neriodicitl.

It; was found '!that i~eepeotive'of the

season spo~e$, of Trichooonis padwickii eppea~ed mostly

duri1'1$ d~ time with a fG\v ,epores ,appen-~ng at,~light

(~a.bl<f! 5) •. ' Spores ,begt~ to,ap~earat.08.•00' hx's. and

continued to be in air till 17'.00 tu.-s.', mtU:1 high.est
- ,

. spore load was obsewed OE:rt"v'Jeen o9.oe, ana 12.oe hrs

(~able6)$j~e total spOl"e lo'ad dur~ day, time iil

November was 1187 whioh is equive.J.ent'i;oan average of

5.6 spores per cUbio metre of air where~s the total

spore load. aurw..gnight in jfovembe~ was, 188 which work

Qut at tile rate' of 0:. 9 spo:t~es per QUbi" metre of air.

The average spore loads, for qaY t~e, d~irig the other

months were ;.6, 4.6, 0.9, 1.3, 5.2, and 4.1 f'01-,

DeQember~ Jalllla~, Febl..tia-~j II[a.t"ch, Aprlland Ma;y

;respectively and those. fo:!.- the niGht. were Oe~, O~7,
..

0.2, 0.07, 0.0), and 0.03 ,respeotivelY' (TabJ.e5).
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TABLE 4

~riohocOll1!! padwi~' - '~otal monthly spOl"e
J.oad over the rioe orops.

. . ~-

~~~~~~-~--------~----~-~~~~~~-~~--~~~-~~---~~-~~~~~-~~
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Date of sowing PlIonths !L'ott".,J. spore No. per cubio
, l.oad' metl"e' of, air.

7-10-1966 Novembi31"
Dec~mber

'Janunry ,

1375
1250

'1146

3;2
3~O

2·7
." T < •.•• •

~~~~~-~~~~--~-~~~--~--------~~~~-~--~~----~.' '. .' - - ,- '-.' ..."".,.

~ott:-u. :for the ", orop ." ... , .. 3771' .., , ' , 2'.9 '

22-1-19P1 Februn~v 233 0.56
l\f.. ··h ' . 3 0, .:,72" ,e:r,c, 11 -
April 1135 2~60
M6y'" ',.. '901"'" . ',', . '2.09"

~~~~~~~~~-~_.~~~~.~~~--~~~~~~-~~-~~~~-~---
, !fotal ft,i-the 'crop' ' , , '2582· ',' 1.5 "

---~---~~--~Q~~--~-~~-~~~~-~~----~-~~~~~-~-~~~Q~~~~-~

~1.cihoQon~:padwiok!;L ~. Total spore ':lead' "
: ~tW:i.11g, g!?\y. ," i;~,~ ,', ~:p.g.1J.igbi; in, ~tt'f?!.·!;'tl1i ,tno,~l'hs.,

---~~~~-~--~-~-----~-~-~-~~~~--------~--~--~~---~--~~~-~~-
,Months '. ' ':pely time,', " _ , ""Night

96 •0°_- ¢j8.0(LJl~§.__..1.a.QO. ";'06·~OO hra.
!l!otd. No.• ' N.o. per, fe-tal- ~Io. No: 'Per
01' spores cubic , " Pi: spores cubio

, rrJErtJ?e ,ot met:t'e of
e.ir. ;-:- -~-:-" ' ; air.-

, "

~-~~~.~-~~~-~~-~~~~-~----~~-~~~~~-~-~-~----~-~~------~~

,First, oro12
November
December -
J allUU17 '

l1econd eroR'
T" ..

Febru.~y
Maroh '
April'
M~

1187
1161
994

201
291:,

112.1
893

1:::.' -6;:J.
1;-1:

"'."'"4.6

J2
16
8

.8
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Triahoconis paclwiak!! --, Spore load ct.?~culated on hourly
basis f01" e~ch month from November 1966 ~ May 1967.

, --
---=.,..-~-':~~-""''''-~'''---'''---~'-''''''''''''''~--'---'''--;e-~''''''''''''''''-'''''''-''''--'-'''--- ~.- -----.----'--............--......----...---.......--~--.-..-.---. ....-,...~.-

, Hours
, '.

r,'Ionths. -' 1" 2 3 4, 5, '6 -7' 8 9 '10' -11 .12" 13 '14'15 16 17 18 ,19 20 -21 22 23 24

November 16 8.24 32 16. 32 32 141

Dece~per 8 8 8 49 80

Janun17 8 24 32- 24 8 - 40
~... .~ ~.

Februa:t"Y - 8 - - 8 -, - ,-

72',131229 188 96,122,64·72 40 - 32 -- 8 8
"

189 133 -46 131·173 74 65 65 16 8 16·25

49 131 81 305 64 ~~~~}~6 48 15,6 8 8 1§ 8 8

32 57 16 32 8 32 ·16 ,- ,8 -' - - 16 -
1;-'

57 56 16 80.24 24,32 8 - - - -

- .8

16 8

- 16

April

8 -

- 8 8 41 400 245 212 64· 65, 32 32 40

16 290 142 290 57 66 8 8 16

8 - -

- -
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(i~il Helminthos'Porium spp.·-1-

~e concell:tra'~iop of the _sporeS' ot

Hel~~n'GhospoX'i'l'!,!i spp. in the t'cl.r wes low when compared

with thf.:'it OfPirioUlal'li§ ~:fZo.~ alld Tl!choconis padwickt4,•.

~G spores of this :fUngus were notioed in
I

t~e Slides from 1st Rovember onwards. ~'1ing this month

the spo~e,load .in the atmosphere was oomparatively higher

than thn,t of t'f1.e other months. A toteJ. of 2404eporee

\Ve~e t~apped.duril~l? November ~hioh.is e~.ltivalent to 5.7

spores per cubic metre of air. The spore ioad beg~4l ~o

fall in Deoember and 'this -trend was oontinued till M~bh •

m"ne average spore load per cubic metre of a:u'I ,ct?.lculated

for the months of December, Jeli.uary~ Feb~ary and March
. "

. wel'te 1.1~ 0.5, O.41~ and 0.4 rBspeci;ivE:;11_. A slight

increase in the spore corrtel1t was' observed ill April and

the ooncentration of' spores dU~ing this period was 1.9

per cubic metre ot air_ ~en -there waa &,gaiu a 'faJ.l in

th.e spore la.d.in'Mey to Oit 8 ap0;i.'(es pe31 cubio meia-e of

a:L~.(Table 7).

Di~lul p~riodiei!l~

!fhe.apores of Helm;inthoapo.t"iU£l1 app. were

found to have Q, dcq maxima. 'Very few spores were -trapped
,

6:t night ('5!able 8). ~he spoI'es began to apper-i1.'; regu.la.rly':~
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from 09.00 b.ra. and continu.ed to be present tiU 18.06

brs. Compa:rativel1' high spore lQad was noted between

10.0Q and 16.00 hrs.9lhe hours of peek spore load. .

ve-r1ed in each month (~~ble 9)(f~4)~e. totp.l spore loeds"

fol.~ cley time between 06 ..00 and 18.00 b:t-s. wel"e found to

be 2147, ,416, 204, 138~ 170, 821 and 366 respectively

for· 'the months of November$ Deoe1Jl~erp Janua:r-y., F!3bruary,

March, April and May; the cOl'treaponding conoen·trations
~ - . , - .

being 10.4, 2.2, O~9., 0.6 9 0.18, ).Bal1d 1.6 spores per

dUb~,o metre of' ai~ .reS!pectivelf•. !h.e total sp01"e lOads

for l1ighta in ~ovember, ]Jecembe~,Januart, Febl'U.ary and

March were ~57, 40, 32, 32, 40' respectively which work. , .

out at the rote of 1.2,0.19,0.14,0.14, 0.18 ~espeotd.vely.

In 'pril~ld Me,Y no spores were t1"e.pped at night~

(Table 8).

-(iv) A+ternsria sPP.

Whe average ooncentration of Al.ter'rtari...§:
",' " , . --

spores waS low during the month of }{ovem'ber being only
. .. - . ,~

1057 spores peraub1c metre of ~ir.~he apore load. - .. ~ -

increased in Deoember to 1.2' andf$ll to 2.44 in January
. - .' .'..

In Me.rcb -tnespore load
• .,'" - !,;"

l"Ose to 3.1.3 Qlld in April 'to 7.71.:tn .~ the spore lond
,-, ' -

again feU to' 1.4 spores per "¢ubiQ metre of ai.r.

(Table 10).



36
~AJ3LE 7

!!~n1hoSJ?o1'ium 'spp. ...- Total' monthly
sp0:'L'e :Load ovel~ the rice crops.

- . . .. .
~~~~-~~-~~---~-~~-~~~-~--~-~~~-~-----~~~~~~~----~~--
DQte of sowing Total apo~e No. per cubio

.. 'load· . . " .metre ·of'air.____u_~__~~~~__~~__~__~ ~~_~__~__~~ ~ ~_

, ,:-... _.. - ,'- -' .. .

7-10:-1966 ' November 2404 5~7
Deoember .456 ,.1. 1
JatJ:ua:ry " '2,36" ,. ,0.5

~~--~-~~-~~-~-~-~~~--~-~---~-~~~-~~~--~-------
!otal for .. the crop 3096 . 2.4 ...

22-.1-1~67 Februa~170 0.4
March . 210- . o~ 4
Apr:tJ. 8-21 . 1.9

····M8y···,366 "., " '. '0.8
, .. .

~~~~-~~~---~~-~~~-.~~-~~~~~~-~-~~-~~~~-~~-~--~~

fotal·for the Qrop "15.67 ' -0.8

Ilelm~inthosrH)riurq Sli l' - Spot:e- lQad' during
day time and ,night ~ diffe~ent months•

.~ '. -',- .- .'..- .,..~ -. .... .... .... ,. - .... ~" . "' ., ,- _.~ "-

Months .. Day time . Night
.' 06.00 .... ' . 18~oo nJ:9s ',10.00 :-:..•• O§iQQ..~Total spora No.. IJer cub:l.a, To·~e.1· .... _No. per

load met~e of air. Spore cubic
load metre of

... , ., . , ,air.

rirs~or5)'p

November
DElcember
January'
Second ci£oP
Februal'jT

,Merch
April
May

2147
416
204

138
170
821
366

/

10~4
2~2 .
0.9

257
40
32

32
40
o
()

1~ 2
0;19
0.1-4

o~ 14
0.18
o
·0

____~_~ ~_~_M__~_~ ~_~ ~~~-~--~-~---~--~-- ----
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Table 9

HeJ.minthospOl'ium sp. Spore load cJ3.1culated ,on hour].y basis
f01,9 e~:1.ch rno'nth from N'ovember 1960 ..... May' 1967.

Hours
'Mon1iliS- "1' 2 j 4 5 (5 7 8 9 '1011 12 13"14' 15 16 17'18 19202122 23 24

~-~_~-~_~__~_~-_~-~~~_~_--~_---_~~_~~~~_---_~-~~~~-_~~-~~-~~-~~-~~---~~-_~~~--~
November ·24 8 - 8 8 - 32 - 41 89 106 98 987 199 242 182 107 64 722~8 40 33 32

.-~. --,

December - 24 - - - - 16 16 82 50 32 16 40 116 40 8 .- - 8 8

January - 16 - .- - _. 16 16 124 a - 16 8 8 8 16 - - -
February 8 - - 8 - - - - 8 24 16 8 - 8 SQ' 16 8 - - 8 8

Maroh .8 8 - 16 a 8 6, 8 25 49 16 16 8 - -1'6 8 -
April. - - - - 90 99 159 48 113 80 139 41 42 - _. - - - - -
l\!Iey " ... - - - - - 73 40 82 49 49 33 1.6 16 8 - .- ..- - - - -
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Diurnal peri.odicitZ.

It was found that !!terlle.ria spores were

·present in comparatively la~ger numbers in the atmosphere

during day time. .At llight very few spores were tl"apped.

The sporeS g~nera11y began to appear at 07.00 hra. The

maximum spore content wo.s observed between 09.00 and
. .

16.00 hours with a peak between 12.00 and 15.00 hrs

(Table 12)(fJ~he total spore loads for day time b?tween

06.00 and 18.00 hra. were found to be 470, 1180,. 943,

274, 1113, 2372 end 574 respectively for °lihe months of

November, December, January, Febl."l.lary, March and April

respeotively, the corresponding ooncentrations being
. ~.. ~ ~

2.25,5.75, 4.36, 1.3,,5.07, 10.98 end 2.65 spores per

oubic metre of air.. !rne total. spore loe.{ls during night

in November, December, January, February, MaJ."ch, April

and May were 186,154, 114,136, 240, 962 all.d 32

respeotively, the corresponding. concen:trati.ons being 0.89,
. .

0.75, O.52 p 0.67, 1.11, 4.45 ~nd 0.14 spores per cubio

metre of air (Table 11).

( v) Ct1rvu.laria spp.

The spores of CurvulariQ app. were presen~

in the atmosphere throughout the period of study. The·

highest spore content ill the atmosphere was during

November when 3829 spOl"es were trapped and -this is

equiValent to 9.16 apore~ per CUbic metre of air.
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TABLE 10

Al:te11:!fi~!§,s:Jpp~, -: Tot.~~ monthlysp0l"G lo~d
over ther2ce' crops.

, .. , .... .

~--~-~----~~-~-~~~----~-~-~-~~-~~~~~----~---~-~~---
Date of sow~ Iifonths Total spore No~, per oubic

,load" metre' of ·'air•.
, . .
--~~--~~~~-~~~~-~~~~~~~~~~-~--~~~--~~-~

7-10...1966 l'fovember 6561.57
.DecelubeJ:- 1334' 3~ 25

'January 1051' 2.44'
, '

""'~~"'~"" -... ~~~~~~~~~..WI!'~n.-, ~..~_~~ ___

~ot~..l :for' '~he'orop,'" ' '2947', 2.33
, .

~~~~~~~~~_~~~~~~~_~~~_~~~~~~~~~~~~~~~~M~~~__
410 '

1353
3334
'()06

.~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---

IDota:t. ,for ,'the 'crop ,5703' ', .. , 3.36'

!1?A:B.trE 11
~!~~~,ri!1- sPP. ~,'Tote.! spore'loa{f.' du.rillg
Q~,t:Utte anil,uight, i1;).. {l:j:f:f'eren't "months'. ,

Months 'Day time ' ~ ,,Nigllt ,
0(;'00 00;0 1'8.00 hl;·S.. " 18.00..,., 06'.OOhl.'"s.

!!o'tal" No: 'Oer ._.....,. ,rrcrtal~ " ·No,. peir":--
spores cuh=?':O-, ' spores, cUibic metre

me'l;re of of' air•
._. . -- ' e.~r;.l"ii" ,.,'".. ..' ' . , . -- . ,

Fie!1..c:i.~f).:g
November
Deoember
J G.11ua:t;ty

Seoo:tlcl•.s.roa
F~b~lry

, March
April
1lI~

410
1180
943

274
1111
2··7~j .~

574-

1St>
154

·114

O~89
O~75
,0.52

O~,67

1~'11
, 4~45
0.14
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Table 12.

lUternaria sp. ~ SpoJ:,e :1.oad ca1.cu.la:ted on .hourly basis'
for' each month £rom .November 1966 - May 1967.

, ..
, .

_~~~~~~~_~~_~_~~~__~~ ~_~~~~~~~~ ~__~~~~~~~~~~~~M~~_~~~__~~~~~~~_~~~~~_~~~~__~~~~_~~_~~

Hours .' ',"
Mon·ths· , ,. 1" 2'" J - '4'" "5"· ,6" '1 '8" 9 ' 10', '·'1'1' .. · 12 "'1'3 ' 14 1:5' ,'1'6 17 18 19 20 21 22 23 24
~---~-~---~~~~--~-~~~~~-~--~-~~~~~~-~-~----~-~-~~~-~~~~~~~~--- -~~-~~~~~~~~-~~~~~~-~--

Novembel'i 8 16 8 -- -, - - - 24 ,64- 49 72 24 66 83 56 16 - 8 121, 25 - - -
DecerJl~er 16 - 8 16 ,24 51 25 57 ' 16' ,eo 222 16,3 138 150 137 93 42 41 25 - 16 - 8

"JanUtUW' - 1'6 8 16 24 41 92 216 ',15,5 107 131 64 65 24 74 ..... 16 8

Febl~C::.:ry 24 '8: - 8" 16, - - 40 16 8 49 24 8 32 32 41 8 16 - '24 8 24 16 8

M&rch 8 42 8 - - 16 115' 148 207 158 257 73 57 82 - 16 16 - 34 8 8

Apri1 58 175 217 226 66 32 8 58 232 230 27-3 339 175 32t 289 145 56 241 82 24 50 - -32

May - 16 - B "!"" 99 40. 174 33 56 24 58 ' , 50 16 '16 8 .. - - 8 ....
• .1.. • , .

" .
-----~-----~~~~~~-~-~-~-~~~~~-~~~~~~~~-~-~~~~~~~~--~~~~---~-~-~-~~~-~~~~~~~-------~--~~~--~~~- , " .
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A sligl1t fall was seen in December and January t the

total number of spores tr~pped during these montha

being 2509 and 2345 respectively. ~hese work out at
. ,

the rate of 6.11 and 5.42 sporee per oubic metre of

air for December and January respectively. A sharp fall

iJl the spore load was observed during February and MQl'9cb,
, .

the spore loads during these months being 0.79 rold 0.78

respectively per oUbic metre of air. A rise in the

spore 10ad to 4.~5 was noticed in April followed by a

fall in ,May to O. 84 spores per cubic metre of air

(TabJ.e 13).

Biurnal periodic~t7.

fhe spores of CurvuJ.aria spp.. were present

in the atmosphere in oompn~ative1y larger numbers only

during, d~ time. O~y vary few spores were.present in

the atmosphere' during night. The total number' of spores

trapped dur:Lng d~..y time in November t December, January,

February, .MQl·ch" AprUand Me;v were, 3396 t 2341~ 1974,

241, JQ7, 166,3 and 366 wl1ioh work out at the rate of. _. . . .

16.26, 12.47,9;~\13, 1.19, 1~42, 7.79, and 1.69 respec-

tively. ~Qta.l number of spores during nights in

November, Decem1;Jer, January!) Februt"irY, Maroh, AP1~il



42
TABLE 13

~ar;t,g ,s);>p., ... ~otaJ. mOl1thly spOl·e
~On.fl over 'the r:Lcecrops.,

, . .
~~~~~-~~~-~-~~~~--~~~--~~~~~~~~~~-~~-~~-~~-~-~.--~--.~~.

Date of' sowing Months Totrll SP01~e No. -per. cubio .
load, ,." -, .,., metre of' ·aiJ'.

7-10-1966 N~vemb~r 3829 9~16
Deo~'be:r 2509 6~, 11

'. ,--January , "2345·' 5.42
" ... . .

-~~~~~~~.~~~...~~~~~~~.-"",!!"lIi@!l'I!!'._!~""~~_~.

1'o1;:,U.·for,the crop" .-" ·8683 . '6.88· .

Februtll'7 3,21 0 ~ 79
MarCh 339 O~78
AprU, 2009 4'.65
M!\V,·· - "., ... -. ··,366"" . .. 0.84

~~~~-~~~~~-~-~~~~~~~~~~~~~~~~~-~~--

. ·Total. ·fo:r.-·tb.e -orop , "3035' 1.78

~ABLE 14

Ou.rwJ.a:t"ia.·Sp'b~ - Tot:?~spor~' load during
day time end iiight in iliffs:r-ont lil0nth$~

Mont:he -Day time - . i'Tight
00:.00 - 1B~00 '}11;'s e' .,_·.........,1~.8:;;.l.•~O;;.:j0~~_'.....,,;... .;;;.0'lil6,~.0,.0;::;;..-:'h:;::r::..:s~.:-.__
~te1'-B'o;p~r--- ~oti! "No. per
spo:res ctfbic sporse ,oubio-, . '

Illet1"e of' metre of
. ail" "

Novamb'or
Deoember
if tIDUf.1.1r3, -,

SeoondcrOR
.Febrl1H.ry
Mat1lcb.
Ap~.J.,
M~,

3396
2341
1974

241
307

1663
,366

1()~ 26
12.47
9.1.3

1~ 19
1.. 42
7 '''"9· .. 0.

1.69

433
168
371

-

2~07
0.81
1.71 '

O~39
0.14
1.55

... ' .
--------~-~---------~----------~-------~-~~---------------~
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!eable 1,5., Purvt:U.fi).~ia, ap., -' Spore land. co~culated on hour:ty ·b,"~sj.9
. ., _, , ' .~for each TJ;tOlJ."th, ~Qv~n1be:l? ,1966 .- ~ft~y. 1967 . _, , ,

, Hours '
'Montbs ,. ", "1:-- - 2'3 '4; ,5" c" 7 8 . -,' 9 10' '11' . 13'14" 1S" "16 -1'7' '18" 19 20 21 2~i23 2'---..0.;-------...---....-----------------------"':""-.....-------;:1.2.------------....-~~~ ..........-_.--.-,---.--'---,~-_......_---~~-$

- -.........

, .
40 8 -' 24'25241694 141' 1~6 318 381: 670 41:4481338 213 174 107"115 it325 1616

, ,

-' -~' 8 - -, -, ,24 48 .1141'13 222 139 292 841 297 163 48 32 96' I~O -, 16 16

... 82 _.. 8 8· 8 ~ 74. 74241'167 182 138 ~~? 182337·2071'.30' 96 93 8 40 48

24 8'.... 8 - 24 - - 81' 16, ,40 8 32 8 32 16 8 -8 -. - 8

16 _... - -' - - - 25 40 75 49 48 t6 ,8 49· 33 25 8' 8 - -

.... ~_.. ...... 34 ~ - 191- 1·72 341 21-3 1:]8 1-48 t84 go, 80, 92 124 91:24 a '16 49
, I' ,. • ," ,";' • ,

<:: ~ - • '. •

8' '- 73 40 82' 49 49 33 16, 1~6 16 8;· -' '_: - - ~ -

December

November

Feb:t.41~JXY

!vIarch
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and Ma,y were 433, 168, 371, 80, 32, 336 and 0, which. .

work out at th'a rate of' 2.07, ().81, 1.71, 0.39 11 0.14,

1.55 and OresJ;'>ectively (~able 14)'•.

(vi) NigrosBor~ ap.

!igroapora spores were present in 1arge
- "."

number~ throughout the period of the expex-iment. There
" ... . -, ,-- .

waS no appreoiable vp~iution±n tbenumber of spores

present in· the atmosphere duvi1~ November, D~~ember en~
, . ,., - .".. ' .

JanUQ17, the tqtal.' num'ber ot spo,rea 'trapped during

these months be:lng 34549,· 37227 ~d .316~4 respeot~v~lY'.

~hese w01-k QU1;at the rate of 70.46, 83•.39 and 86.90.
"-" ",

.spores pe~ CUbic met~e of a~· for the mou1;na of Novembe~,

December and. c,1al~erN' respective!N. !here ·was· e sharp

fa11 in the spore 10ad in February. .mba total number of

s~ores ~rapped d~ing this month,was'12253 which is

equiy~len·t to 30.,38 sporeaper c~biQ metre of air. A

rise in the $pore load was noticed from the beginning

of Maroh till tbe end of AprU.In M'~again a ~l·ight

fall iu. tbe spore .load wa.s observed. mh'~ average spore

J.Oad~ d'UlJing the montbs of Tl8:fil.roh, Apr1J. and May were

106.69. 95.03 and 83.61 :respeotively' per oubiometre of·

. air (Table 16»,.,
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MmdmUi.l.l number of s1?ore~ of ~gl"Osnol"a sp.

was trapped during dau time aapecia.1J.y during "I;he fore- '
,. . . ~ -' _. . . . . ~ , ~

Spores beg~ to appetsU'" by ,05.00 }1rs. and
_., - .

continued to be; present in consiclel"ablei numbers till

20.00 hl"S., Maximum nwnbel' of spores wa.s obtained between
-

07.QO and 16000 b.rs. and the perJrloacl waS seen between

08.00 Mt:;' 11.00 hrs (~able 18) .(F~ : i)

The to~o,l n~beX' Of.•spores trapp~d during

th~ day t~me ~ Novemb~:r, De~em1?el..,J~nua.ry,. Fehl"ua~,

lVIa:t"ch, Ap:a.-il ~d May were 33364,35998!) 35667 J 10744,
. .". - ,

36125,. 36078, and 35828 3.-espectively p..ud the CO~'J."espondi~
•• , .', OJ'

spore lOG,de per cubic metre of, ui:r weX'e 1591178, 175.4~,
.' ,

82.6. 53.29,167,,, 24, 167.00 $ud165;.87. !lle ·tott~~ numbel'

of sptlres i;ro.pped during nights were .1185~ 1229, 1957, 1509,

9974, 4979 and 294respec;rtively and 'the corresponding
, ~. .

spore loadS per oUbic metre of air were ;.4, 5.:;, 8.1,. , . ..,..,

Yellow aolO'u'l"ed spores whioh we:ce -traoed

to attlll bearing "basidiomyc€:te wel'e trr."un)ed in ~a1"ge

numbers from the seeond week of November onwards. ~e
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N:Lgrospora sp~ - Total monthly spore loa.d
. ,. over the r~oe orops .

De:te Q;' sov4ugMonth$ . To'tal spore' No. per (1ubiC
load me't~e Q:f' Qi~

7-10-1966 November 34549 70.46
Deoember 372a7 83.39
January 37644 86.90

.~--~--~~~~~----~-~----~~-~-~-~~~--~-~--~----~
Total for the· oral' 109330 86.76

22-1-1967 iobN~ry 12253 30.38
Maroh . 46d99 106.G9
AprU: 41057. 95>, 03
May 30122 83.61

~-~"'''_-';'~'''''-'''~-''_''__'''''_'''_tIll!'I!'....· ....__.._ .._ ...,,*tiIIIIlo~''_~_~--

~o·tal for the crop 1J5525791i87

TABLE.17

!iarosiora. Spe ... Total. spore load .during
. ayime and niglrt in differentmon"the

Months
Das 'timE:'!! . Night

06.o0-1a~OO hrs. . i8.co - D6.00hrs•..
!o"hi!No"per cubic iroti! 'No e per (jubic
spores metra at air ~p'o)."es metre of air

~----~---~~-------~---~~-~-~~~---~~-~~-~----~------------
.Firat o1'o;e
N'ov{\.m'ber
December
:Januari
,~ec(md orop

Feb:t.'Ua.I*Y
,March
April
.Mas

33364
35998
35687

10744
,36125
36078
35828

159.7·6
115.:42
82.60

53.29
161.24
167.00
165.87 .

118S
t229
1957

1509
9974
4979

294
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9 10 11 12 13 14 15 16 17 18 1.9 20 Zl 22 23 1M

Spore load calculntod on hourly basis for Oeleb
month ~ Hovaobor 1966 - May 19G7.

85 6 73 4

%ablo -J.§ ILtBtpsnora 02.

21

November - - 25 - 4l1l 367 2784 4967 1617 8502 8192 3184 1391 539 926 616 314 242 150 li7 42 - 42 B5

Dece=tbor 40 48 40 24 49 2<.9 1351 4857 2575 7018 7717 5123 2648 1398 1473 li28 483 225 241 2010 73 74 lll3 64

Z_wory 40 74 8 16 90 233 5740 7928 3840 5752 1890 1599 1393 1514 1357 20831571< 634 908 331 178 148 157 74

hbruary 56 48 65~ 238 234 790 2678 1467 2716 664 389 4-18 439 454 255 238 196 246 88 'TI 73 112 48

March 2319 1lG0 2837 825 l299 1381 2299 7593 9776 6517 2754 2292 l.'!82 III 88658 1023 931. 672 ~ 180 48 56 81

AprU 72 40 56 284 2374 1.416 907 6260 8946 8246 3535 l8l.'! 1213 1056 1883 1099 700 350 306 1711 88 f;/ 48 llll

Mq - - 16 8 - 33 100 1093 3370 1012 931 439 677 444 788 767 298 99 li6 33 8 8 lIS 4D

--""";---_.--------------------------------------------------------------------------------------------_.-------------------------------
B=n

Month. _~__--------~-------------,,---------------------------------------------------------------------------------------------
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tai;r;i1. spore oa1;Orl' dtU?ing this month w8.s188264 whicb

worcks out attheJJatebf 1881.65 spores pe).,~ oUl'J:(.c metre

of a1r. .A· gradUi!i\.l. f~ll in the ·spol'l.e lQ~a was observecl
, . ";'

:from ~ecera'bel"l1 ol1wards and 110 sPQres co'UJ.t1·. be' t:t.'&.ppe~

durJ.ng Febl'Ua1.7_ fhe total spore catch for J.)ecambe:t~;
. . .

JanuarY ~?id Febra.~.were 340926, ·.~661 alidO. 1"espective17

Qrlc1 the oa~esponding SJ)Ol~(3 1()~4$ :per~b:l.(l metre of air
·c

May- The 'total sporeoatch during Max-olA, April. and IiIsy
~ '.' .

were 438, 109762, 229486, respec·tively· and the

co:rresp()nding spoJ."eloads per QUbi~ metre of e.ir we1~e

O.98 t 254.08 and '14.'Q3 (!l?able 19).

EBsidiomycete spo~es were found: in large- ,

numbt~rs during nigh.t 1)etween *8~OO el).~ 06~OO hrs.

Oompar~tively low .spore loafl waB obsewed during d~ t:lmee
. - . . . ..' ~

P~ak lOad vu:~a Qbse1.'"ved bGtw~etl. 21.0Q $'Ld Q2600 ha's
~ .. , , . .." ~ . . ,

(~Qble 21)~'Y'The tQ1;~ numl>er .of spores trapped (luring
- ., ,. - -.,.,.,.~. , . -' . - .

nights in November', Deoember, Jenuaw, February, Maroh
, , . . - -

April ~~d May were $,18969, 17809Q, 4692, 0, 388, 92292

and 18503~ respeotively and the ()orrespo~ding spore lOQ(\s

:per ~tbic,me~~e of ~r wel'e 2402.. ~3, 802.31, 2,~.72, 0;

f.92, 427.27 t ~29.60. The spo:t"e lOf:\dsdeC3l'enil~d b7

48
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TABLE 19
Basid;iomyce'bes ""!' To"tal monthly spore load

over the rioe orops

reatal spore No. per ~bio

load metre of air

7-10...1966

22-1...1961

November 788264 1887.65
Deoember 340926 830.11
J anua:t7 5661 13. 11

-~~~--~-~--~--~----~~~----~~-~~~-----~-~._-~--~-
Total for -the crop 1134857 856.62
~~-~---~-~~~-~~~~~~-~------~~~-~--------------~-

February ...
~a~ch 438 0.98
April 109762 25 4~ 08
May .229486 514.08

--~~----~~-~--~--~--~~~~~-~-~~~~-~~~--~~---~-~

Total for the orop 33924$ 196.32

TABLE 20

Ba$idiomyoetea - To"tal spore load during
day time and night :i.n diff'er~:!!1.tmontha

)Jay time
06.00 - 18.00 bra.

!otal No. per
spores cubic

metra ot
air

Night,
18.00 - 06.00 bra.
fotal No. per
spores cUbio'

metre of
air

----~~ -~~.._ --_ - -- _-~ ---- _------ __..-..--~- ".. .
Fire t cro"i.
Novemb~r
December
iJanuaX7
§ eoond. cr():g
Febru~
Maroh
Apri1
May

Nil
"5Q

17470
44453

1246.68
729.54

.. 4.36

Ni~

0.23
80.87

191.19

Nil
,388

92292
18;033

Nil
1.92

427.27
829.00
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Table -21

Bporoload c:aJ.cul.atod on hourly bns1s Cor a ch oonth
tlO:!l !tovo=Jbor 1900 - 1967.

d

---- ---_._--~ ---- --
JIm"- 1 2 3 4 5 6 7 8 9 10 11 12 1.') 14 15 16 17 18 19 IS I!l 2lI lIS ..- --- ------ --- ---

Iofeuber 283'10 65514 33342 40l:l6 46825 =07 111Ja4 7045 1'1972 17174 3786G 35496 250:» 8658Il 531.48 44414 68:115 .'OM .,1&8417 mo 7351 13107 IFIC

o.ce tbar Z!:Na 45969 17922 27609 19505 10120 6OS7 4607 958 2751 Gro8 4295 4403 9275 4D57 :J68l)J G4l7 3D:::l 3)5G5 :M4D1. ] DE., 1~ 1 < N

1 ......1'7 417 382 58:J 564 476 558 475 150 33 M 108 58 - 25 - 43 - 50 lSl 132 258 INO -
"'lmIu7 - - - - - - - - - - - - - - - - - - - - - - - -
II&nlh 18 41 192 16 4a - - - - - - - 25 25 - - - - 16 - - 411 lIlI ..
.tpl'U 11870 8llIl8 6595 7205 7887 8520 6597 4SI GS7 350 390 34 92 :l3 883 :ros 18m 7_ lDtl13 7M6 ftl7 - -3952

IIq Ill!IIlJI ]"292 llXl17 142M 11724 17372 13015 7719 3729 3= 3547 1975 1176 1000 505 l384 2CllO 4Il87 ..-
- ---- • ------
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07.00 hr. and very few spores were trapped during mid dey..
.' . .

~e total. sporecateh. during dey time between 06.00. and
~ . ,. ,.- . ',' .. .,,' . .

18.00 hours :for the montha,November, December, Janue.ry
.. ., ','"

:!rebw~, March, April. and M03 we~e 269295, 162836, 97i,

0, 50, 17470 G,u,d 44453 respeotively Md the oOl-l~esponding
. " ". .'

spore loadape:r' cubic metre of air were 1246.68. 729.54,
". . . ..... .". . • ,·,1 '.,.

4.36, 0, ,O.,23,80.e"{ end 191-19 (Table 20).. "
. '. . I '.

3. Eff'ectof IDemperattt:t<te elld humidity on. the ..• spore load,

'M~mum OOnCGll:tration ofsporee of PirioultWia:

0elzae in the air was noted dur~lg t~e period of hign" ' . .. . r .. , .

hwnidi"tyend low temperature.~e coboentration of. . I" .'
spores of this'fungUs was ~ow dur~ rhe pe~od of higb

temperature, and low humidity. Generaa11 the spores
. -, -"': ~-' ." _. .

began to appear in Smail numbers in the evening when the
,. ,. , . .:. , ,

tempe:re:ttire :teU and humic1i~y began ~o rise!t fhe peak

O~llc~ntration ~f ~:t.~aullri~ spores JCQU1~rei at Q temper&--
- . ~ ..~ " ... '- ~ I' -. ~ - .

ture range of ~30"!"'2000 and relative humidity between
.. , I '

89-99 percen1;;. \.Flj" lo-I:L) !
!
iIn December gener~ t~e humidlty began to

. . ., ...... .' I . ' .

rise and temperat~e began to fall around 19.0() hl~S.· and. , _. "I'
this low i;emperntm-e Q11Q. humidity were usually mai!l"te.ined

durillg, tb~, llight t~~~'07 ~O€) hr9(~a.bi~ 22}. Spores weJ.'~
.. ' . , '. " . ,.. .' /. ., .....

present thl~oughout '~his period :wt the pe~lk load ocourred



/

. '

six to aeven how."a after ·bhe temperature begen to f~..lJ..

and hur,nidity .'begc~ to rise, ne.meJ.y at 2.00 lu"s (Fig q ).

jn March the temperature began to ft?.ll and bumidity .

began to rise t?..round 23.0() bra. (Tab+~ 23) an.d the

peak spore load oocurred after 8 h1"s. in the morning

(Fig. q.).

Simllnrly spores ot basidiomycetes also

began to appeQ..l~ in the evening when the humicl!ty increased

and temperuture fell. The spore load decl~eased in the

m01'"ning when the humidity teJJ. and temperatura rose.

The highest spore load wns noted when ·the temperature

range. was 20 .... 2;°0 t",.lld the humidity range was 95 .... 99

perc,ent.. l F:'Ij' IV
Spores of the other fUngi, namel~,

'. . ,

TrichocOl1.is:;;:pc-.dwioki!, Helmill.thosRorium spp. P, AJ.te1"11@i1\ spp.,
.,' '.' ,.' .,r. ,

Cu.rvuie.ri~ spp. ana. ~grosporn S? were liberated when

the humidity begal-l. to tau. and ·tempe:r~tu.re lJegan to ;rise.
(r- '3' 1.3 -/'1)' .

Maximum liber~t1on of ~riohoconis spores
" ,,'.-." :'. ~~'": '. , .' .:W:",,!,__~ •

owas observed wh.en the temp13J.·ature r~..nge Wt~S 25 "'!' 3Qc 0

and reLative h~i4ity ~ange was 7,- 95 pe~oent.

Maxim~.llum~e:r' of gelmb.thosporium spores. .~.. , . ." .. ~ '-.",' - ". .

. '. ··0
we~e obsel.'Ve'd when the tempera:ture was 29-35 C and a

humidity betwee~, 60-75 percent.
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T.able 22. Duration of high humidity an(l low temperature in
relation to spore load of ~~icula~~~ in

Decemher.· .
___'~ """--_ _____._.....__r...- ,_~__..__...;....:..---,...;.;......--,.......--..--

Date Time of'
f~ll'of

temp.&
l";Lse in
humidity

Time of
rise' in
temp., &
:fp..ll in
humidity

Duration
of high
humidity
& J.m\l'
temp.

Tot3l., Time of'
spore, ~e~~ lOfi.d.
~ond.

---------_._-_._---~............._..:--,_..-._._._--_.;.,.,.---_._-....;...,.,---.....-.....
1...t 9 A 1\.,'\'--.iJW"' .. , ..li. • .JL.....

2nd 9 'A.M.
615 0.)"QJ) - 05.00 hrs.

2nd•• -31"d.,. 19.00 ••

3rd•• ~4th.. 21.00 ••
4th•• -5th... 18.00, ...

5th•• -6th. • 19.00••',

6th•• ~7th.. 17~OO ••

7th•• -8th.. 19.00 ••

8~th••-9th... 19 •. 00 •• ,, .

9th••-~Oth. 19.00 ••

10th•• -11th•• 19.00 ••

11th•• -:-12th. 21.00 ••.

12·lih •• ~13th.•• 20.00 ••
" '

13·~h .....14th•• 22.00 ••

14th••~15th•• 19~OO ••
15th•• -16th ..'. 20.00 ••

16th••-17th•• 20.00 ••
17th... -18-th•• 20.00 ••

18th•• -:-19th•• 19.00 ••

19-bh...... 20th... 19.00 ••

20th•• -21st•• 13.00 ••
,21st ••~22nd.. 19.00 ••

2Jrd••-2)~a.~ 20.00 ••
23rd•• -24th•• 20.00 ••

24th...... 25tih.. 20.00 ."
25·th~ .-26th~. 20 ~OO ••
26·th ...... 27th... 21.00 ••
27th••-28th•• 19.00 ••

, 28th•• -29'th... 21.00 ••
,29th •• -30th.. 22.00 ••

30iill•• -:-31st. ,!" 4Q~QQ •• ,

07.00 ••

09.00 ••

07 .. 00 .0

07.00' ••

08.00 ••

,07.00 ••
07.00 ••

07.00 ••

07.00 ••
07.00 ••

08.00 ••

08.00 ...
08.00 ••

07.00 ••

OB.OO ••
08.00 ••
07.00 ••

08.00 ••

06000 ••

07.00 ••

oa.oo ••
07.00 ••

,

08.00 ••

08~OO lO.
07~OO ••
01.00 ••

07.00 .it

07.00 ••

07.00 ••

12 • Ai

12 ••
13 ••
12 ••

15 ••

12 ••

12 ••
12 ••
12 ••

10 ••

12 .••

10 ••.
13 "••

11 ••
12 ••

12 ••

12 ••

13 ••

17 ••

12 ""
12 ••

11 ••,

12 ••

12 ••
10 ••
12 ••

14 ••
9 o.

.13 ••

139
12538

9426
2600

3290

1833

164,2

73
73

223

189
123

48
105

221
3318

5333
1524

"

116

97
680
146

, 208

'16
.', 56

,16

02.00 h1.~s

o1•OO~O6. 00 ••

o2~00-:,05.00 ••

02.00-05.00 ••

01.00-05.00 ••

02.00 hJ."s,

02.00 ••

06 .. 00 •• '

06.00 ••

03.00 ••

04.00 ".,
04.00 ••

02.. 00 ••

03.00 ••

0).00 ••

02.00 ."
02.00 ,..

02.00 ••

02.00 ".
03.00 ••

04.00 ••

02;00 ; ~

04.00 n

02.00 ••
02.00 ...

-



!l'able 23.' Dw.'latioll 0 f high humidity r::..nd low t.emperatul'€ in
relation to spore lond of"Piricu2a~'2ryzaQin

Mf:.itretU '

nat-e------T!me-Oi' -",
~~me*Of-----DUrntion"""T(ital'*T'imeo£

:1:'('..11' in rise'in of high' sporEf peak load
temp.~ temp.' & humidity lOad
rise in fall in &:low
humidii;y humidity ·temp. '.. 4J

" -- -
1st 9 A.M.- 22.00 hra.' 07 ..00 hra 9 h:-cs. 33 11.00 hra. '
2nd,9 ,A.M~ .

2nc1•• ':")rd••. 23.00 '/ 07;.00 8 342 10.00• • -.. • • .0

3rd~ •~4th•• ' 23.00 •• 07.00 .. . 8 • • 57 09.00, ••
4th...~5th•• 23.00 • • 07.00 .. . 8 • • 891- 09.00,

• II

5th•• ;"6th..'. 23.00
" If>

07.00 •• 8 ... 209 09.00... 11.00 ••
6th•• :'7th•• 23.00 .. " 07.00 • • 8 ·.. 807 09.00... 11.00 • •
7th••~8th•• 23.00 • • 07.00 • • 8 e '. ~ 160 09.00-1,'.00 ••
8th•• :"9th•• ' . 22.00 ill • 07.00 ;, .. 9 .. . 3774 09.00 _hrs'.

9"th •• :"'10t11." 23.00 ". 07 .. 00 ... 8 ·- 1030 04.00-06.00 • •
10th••~'f1th. " 24.00 ·"

07.00 • • 7 • • 849 09.00 h'l"S.

11th••-f2"th•• 23.00 ·.. 07.00 • • 8 ·"
548 10 .. 00 • •,

12th•• -'i)·Iih•• 23.00 ". 07,,00 • • 8 • • 417 06.00 ".
13th•• ..,.'14'th•• 23.00 ... 07.00 8 • • 99 07.00 ',> t"• • • •
14th•• ~'1'5th•• 23.00 • • 07.00 • • 7 .. . 164 09 .. 00 ·".
15'th •• -'16th•• 24.00 • • 07.00 • • 7 ·.. 8 ~-

16th•• -'17th•• 23.00 ;, . 07.00 ·.. 8 .. . 83 08.00 .'. I

17th•• ~'1'8th•• 02.00 ~ . 07.00 ... 5 ·.. 8
18th•• -'19'L;h.•• 01;00 ·.. 07.00 • • '6 ... 8 ...,.

19th•• -'2Oth•• 01.00 .. . 07.00 • • 6 ·.. 50 09.00 hrs

20"th •• -'21 s·l;•• 01.'00 • • 07;00 • • 6 • • ...' .,..

21 s1; •• -'~2nd... 01.'00 ,e. 07 QOO _... 6 • • .65 10.00 hI's.

22nd••~23rd•• 22.'00 • • 07.'00 ."~ 9 • it'
19'9 08.00 .'."

23rd.•• -24·th•• 24.,00 .'.' 07.00 .. .. 7 ·.' -'
305 09.00 ..... '

24th•• -25th•• 18.,00 ....... 09.,00 ·..
15 .'.' 1014 ' 09.00 .~ .!

Z5'~h;, ....26th ... 23.,00 •••• 07.-,00 ., ., 8. ~, 74 09'00 ., -,., ,

26th •• -27,th•• 2,2.-00 .'.' 07.,00 .;. 9••- 3156 09.00 .'.'
27·~h •• ..;28th•• 23.'00 •• 07.'00 .. . 8 • • 458 05 ..00 ••
28th. j,";29th•• 22.'00 ·.. 07.'00 ". 9 .. .. 131 08.00 ••
29th •• ~30th. 0; 22.,00 .' ... 07.,00 ·.. 9 ·.' 171 08.00 ...
30th •• - 31 at. II 22.,00 .' .' 07.,00 e' .1 9 ·.' ... -
--------~--------~----~----~-----~----~----~-~------------------~--------
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Alternaria spores were found in considerable

numbers when the tempere:tm:'e was 29°-33°0 and the humidity
. /

was 60~80 percent.

Higher conoen'tration of CurvuJ.ari!!: spores in

the atmospherewa~ noted when the tempera~~eranged

between 28°_33°0 and humidity between 60-80-percent.

In the case of ~igrospo.r6 sp.,· spores were

fOUlld to be liberated when the temperature was between

23°"'!'34°·0and the humidity. range was 55-90 percent.

Effect of rain•.

The concentration of spores of Piriaulnria

2l~ and of thebaaidiomycetes was found to be greater

on days following ·raulS (Table 24 and 25).

5. \ Q,orrelation between spore content in the air ang,
blast infectionl)

A correlation~was noted between the concen

tration of spOl"es of ~1ricula:ria O;:;Y;ZB9 in the atmosphere

eJlg severity of infection, in the second crop. for ,which

on1y the observations were made.

Spores of:P;!tricuJ.aria Qo..ud be trapped .
- - .',. • ,,>-'

prior to the detection of blast disease in the young
, .

orop. ':Che spores couJ.d he.ve come from the remllQ.llts of .

~he harvestedfil~st orop·nearbyor from grasses. It .was



.--- .... .:..~::::..:.;..

fABLE 24.

In:t'luence of' rain on spore load of ~iriculari~ oryza~

~ < , '.

~~-~~----------~~--~~~~~~-~-~~-~~-~~----~~~-~------

56

, Date' of rain
feJ.l.

Spore 2QRd Spore load on the
- , " .df"tY'foJ.J.owing rain

~~---~~-~-~-----------~~-~~----------~--~-~~-------.

\

3-11-1966 357 " 1919
,- 8-11-1966 4451 18021

10-11-1966 2602 13105

11-.11-1966 131@5 66842

18-11-1966 11878 14566

19-12-1966 221 3318

20-12.... 1966 3318 5333

18~2~1967, No' spores 1014

25-3... 1967 15 1014

12~4-1961 50 248

23-4-1967 No spores 8

... .. , ·-,



fABLE 25.

Inf'luenceof:cain on th§spore load of Basidiomycetes.

57

Date of rain
fall'" -, ,-'

Spore 10ad Spore load on the
- - , --' , 'cleye'following' rain.

-~-----~-~~~---~~------~~-----~~-~-~--~~~----~~~-

10.. 11..1966 No spores 26$15

11..11.... 1966 26515 74569

18-11-1966 1751 2031,

19... 12--1966: 116; 1662

20..12-1966 642 ~374

18';"2..1967 No spOit"ea 8

12.... 4-1967 515 613

23-4--1967 250 3560

9~~19G7 2368 4229

10;"5~1967 4229 4345

15-5-1967 7009 14261

17-5';"1967 22814 29846

21-5";'1961 5101 8190
-' .. .. , "

~-~-~-~~~~----~~~~-------~-~----~-----~---~-~~---~----
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found that ~ increase in the spore :Load in the
.... ,',

" "-. ., .

atmosphe~e was foll~w~4w~thin 3 to 7 d~s by increased

leaf' infection (Table 26).' !rhere was all increase in. the

spore load dUl"ing week ending 28-2-1967 -and this was
- -

att'ended ,by an increase in tbe seve:i'ity of infection
- .

(Fig. Iq). From then 011, the spore J.oad showed a

tendency to increase and 'the infection also continued to

ino~~aae. During 'tJ1e week ending 14-3-1967 'there was e.

marked increase in the spore load and this was ~ttended

by' a very sharp ]:'iS6 in infection elso. ADT.27 was

so severely ~ffected by the disease that the crop was

almost. qompl:etely damaged '~at . th:Ls "stage. Only '!ihe

. other two varieties survivedQ A sbarp fall, in the spore·. "

lOad w3snoted d~"ing the week ending 21-3-1967 and a

fpJ,l in infeotion was also notioeable during this period.

W~e apore load in the succeeding week ending 28-3-1967

again ~howed a m!;:.r~ed rise." A eharp rise in infection

wa.s also liotioe~\b~e during this period especif;\lly in the

va~iety' Kaohsiung'!'"18. A slight l~ise in tbespore lOad

was again notioed duril\g the week ending 18-4-1967 and

an inorease in ihfection was also notioeable during

,this period (Fig. Iq' ) ;. .

'~ ~ -------~~---'-~----------'---------------
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DIS C U S S I O'N
-------~,,;;;;,.-.;;:;...--.;;.;,

Of the spores of, vn.rio1J.s fungi trn.pped over

,the rice Grop, those of ~iricularia ~zne.can be consi

dered to bnve beendiepersed,mainly from the rice crop, and

to a small extent from the graminaceous weeds like. '. '..
p~ioYm re120ns $\ ~ynchelytru.m. repens tll~t are commonJ.y

seell af:f.'~c·tl?d by the fullt:,"US in this area., This may be

the ca~~ wi -~h ~lle spores Of,~intl~ospori~ f?..lso since

leaf spots oaueed, 'bY' this f'l1:tlgUS are common 011 weeds :Like

EuphorldS,\ genicUJ.a.ta. Fttrther, -two d~stinotly different

types of: !!eJ.~i1'ithO!3Potl!!! spores he_ve been tr!:1:ppedo on the

slides during most, of the periods. Trichoconis is not,-
known to, affeot any ploort o.J~her then rice in' this 9.1"ea

au(1 halloe the spores trappe'a. are presumed 'to have been

liberated ,exclusively from the rioe, crop. A.J:(j~nar~ has

beeu'observed, on rice grains and also on other host p~~nts

and dead plant materials. The conidia trapped might have.,

therefore" ,come from more -than 011e subatl"'a1iUID and belong to

more than one speoies. fi!f~ospora sp •. was nO'f;iced on old

and dry. rioe leaves while .9Y:rvulril"ia. was noticed on rioe'

grt::.;.ius (lS welJ. as on d,aael pl~.lt mat,erials. The yellow coloured
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basidiospores could be t~aoed to a small ~~shroom

gl"owing' on deoaying orgf:?.11icmatter in and around the

experiment~.l plots.

Seasonal as well -s.s diurnal periodicity in

spore liberation ha.ve been observed for ~,:ti1l 'the above.

fungi. High spore lOad of Piricu1ari..a mza~ was
. . ,. , .

obtained d.uring March-April in the£3eoond orop. These
. -,

coincide with the period o~ maximum blast infecti9n

in 'the c~p. The spore load of November was over 30

times that of Maroh 19.1l.d 'the spo;ve lQQd' of December was

nea1'l11 4 time,s that of' March. ~is may be attributable,

to the differences in the weather 'conditions whioh

prevailed during these periods. The weather data for
. -

November is not aV~J.iiable~" ~e weather data. for

Decembe~ indicate that high humidity and low temperature
, - -

prevailed for ~onger periods on mos't of the nights
" , ,

during these mon'l;hs.This might have favourab~y

il1fl.ueuced the production of spores. In Ma.rch on the
, . --

other hand the abQve (londi-tiona WG1"e obte.iried only for

much shot1;er perioda and the spore load was tUSO low'•.
. . ,

!.Una 0 ccu~rerioe of frequell:f.; rains t?..1id also dew f'orni;ntion

in November p,.nd Deoember would haveeolltriJ;>uted towards
,- ,

the produotion of' greater number of spots during these
. . ,"

months. ,Barksdale end Asai (1961) have observed that
, -

the lesions of Piricula:t"ia onzae on leaves kept in



..

higb.relative httmid:tt7 for J.onger periods 'produced

comparatively l~xgernumbe~of spores.

~he spores of ~ill'iouJ.nria. 4)lWzae showed

a night maxi.e. during 'the 111"9t 'oro;p aeasont the

bighest ;$J?Qre load occ1l.1.'1r:Lng bet~een02.0Q e..nd 04.00 l1rs.

This ohanged to a' dey maxima during the second crop
, , ,

season,the b~ghest spore Iced oocu.rring 'between 08.00

and :t1 .. 00 h3n:3.~1,1S 'the noo1:iu.:l:';nal pQ."ttem of dilill'ne.l

periodioity was altered ~.S Q result of the seasonal

influence. Pal1zer .~~ ,e.i (1957) :refel."!(ted Pir~'?tt!Ar~B

to the!)l.ight spo2'1a' with m&.~imum be~"Ween 18.00 and
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Q9.oa bros. ,~ksda."le aud A,sai C, 19E) t) :round thQt -the
." . .

spores of thi.s fungus were releG.sed.' only at night.
. . ,', .

A definite nocturntd pattel~ o£ t.::!pols e dispel"st:"~ Qf this
! '

f'u14gu.s l:uae been. nfilted by Ramel,:iJ1g~~ (1966~},) also. He,

h,owevel."; found that under tbe conditions obtained 8.t

1Jisakhapa:tnam the pee-Jt spore load in the 1st, crop ge~;:,son

during Sapternbe"...Octoner occtU"rec1 g.t 04.00 hrs, wl1iJ.~

in the second crop season dnX'illg February-Apl.'-11, it
, ,

occurred a.tQ6.00 hrs'. Thus a ohange in the period

of peak spor~ load wasno·t1ceable in. his work also~

The shift in the period. of -spol"G,libertJ.t:lon noted· in the

present stu.dy WQB however much more ma:r'kec;l. It is

quii;e~ike~y thai; 'this shift in 'the dilll"l1a1 pa:tte:t'1l. of



spore liberation noted in the experiment couJ.d ha.ve

been infiuenced by temperr;.ture and, humid!ty. While

the fe~l in temperature and rise in humiqity commenced

between 18.00 rotd 19.00 hra. in Deoember, it oocurred

only around 23~OO hra. in March.. Perhe.ps this forwn,rd

shift of the favourable condition9 might have influen

ced the fOrWQi"d shift in the period of maximum

liberation of spores. BarkadaJ.e alld- Asai (1961)

who provided i:, dew pel.'iodsartificiQlly, found thnt

spol"es of- Pir,;!...QlUarie or:rzB~ began to be relet-tsed

6-8 hra. after the- start of' this period and that 'the
- -

release stopped soon nfter dawn. In the present-work,

however, the release was found to continue during the

day time {?~sO in the second crop season. Ba.l"ksd?~e

and Ase! (1961) st~died only the effect of light,

moisture ~nd humidity on the production and~iber&tion

of spores of !:iricularig Q~zae, Ulldel" labor~tory
. . ..

conditions. They hQve not taken into conaideretion,

other factors like tempera.ture and air ourrents. A

proper ~derstal.1ding of the shift in th~ diUl~lt?..l

periodioity noted in thepreSell't work will be possible

only by future work.

The spore dispersal. of' Piricularia oryza~

seems to be governed by high atmosp~eric humidity and

63



64

low temperature. Ingold (1965) had observed th~~t
. ,

the .spores of E.±riculari~ .QIilzae Cl?.n be. ~et free '

only if the 'air is satm"ated or nearly so.. This factor
,. .

and a, so the, nature of e;tt~~chmen,t 0:£ the conidia to
~ "'I- • • .' _. ,f _ ~

the conidiophore has made him ~nfer that there is an

active disohal~ge mechp~lism.in Pir1culal~~ oryzae'O

While this may, be so, the trapping of spores of the

fungus dUl"ing day time in the second crop season

indicates that, possibly the drJing up ,of the substl"utum
. . . .

and wind erosion may also be able -1;0 disohargethe

spores of this fungus.

With regal"a. to the other fungi, only the

seasonal periodicity was found altered. The diurnc~

perioc1ici,ty was ll,o·t al:tered by the change ill season.

While !2i!-m1-1riihosporium, Al·tel.'Ylaria , and Qtu'OvuJ.aria

showed. an "af'telmoon pa.ttern't ~choconis rotd ~Y5rp13pom

exh;Lbited "fol'enoon pattern" and, th$ yellow C010U1'sd

baaidiospOl"G9 showed "night pattern It of spore 11bera

tion'O ~ese resuJ:ts a.re more or J.es$ in close

agrement with that obtained by earlier workers like

Rajan ~ .G1( 1952), Panzel'" .Q~ ~ ( ~957) ,SrseroJ.oulu

~ !l!. (1962), Sreeramultt and RamaJ.ingam (1963) Gnd

Prasallnaku1l1aJ.'all (1966).

The exac~ mech~lism, by which ~he spores

of the above fungi are liberated, is not knovnl.

,
i



Hirr:;t (1953) ,has suggested that spores w~ich are

commonest :I.n -the fOl"euoon clepend on hygroscopic changes

during dry.ill€ ·to libero.te -their spores and those

comD1(}l1eat in the afternool'l are passiVely .dispersed by

shaking Gnd w,1nd erosiol1 from. dl"Y surfn.ces.

Triohoconis ]2adwickii and ~igros"port1..mey belong to "the

fOl"mel" oa.tegory while ~lminthosnol"ium,' Alt?rnar~at:

~..nd Ou.l"VUlarin. may belong to the le:t'ter categol"y. It
. . .

may not, however, be correct to assign mlYone of the

~bove species exo,lusively to on~ category, since spores
- .

of all these org~is~s were present in numbers Ul the

forenoon and also in th~ afternoon, eventhough '~he

highest spore lOad occurred in the forenoon or p.~te~

nOOl1~ It is ·therefore likely ·the.t both the mechanisms

of spore ,liberation suggested bf Hirst may be present

ll\ all the five speoies though in each speoies one of

the meohanisms may be prec1omil1~..nt. The gill fungi are

conaidered 'to 11l~ve III definite c1ischarge mechanism, of'

their spores whioh. are known to dep.end em wind ouly

for dissemination but no'!; tOl" liberationll The night

maxima observed in -thecc~se o~ yellow coloured

bas1diospores may be attributable to the desposition

of free water as a result of preoipitt~tionwhich

occurs during night time.
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Rain was touncl' ,to .influenoe on the

spore load of .~o2llz~ ~ld basidiomycetes oh the d~~
, ," , . .,. -. ~ ',. -.'. -- . - - - . '

. after the min. The spore J.oad o£ these f"'.ln@;:i. on the

day fo11owing :t"H.1n were cOlDpp...ratively high. .This can
, 1. _ •

be due 'to the favourable o011(litions prov-lded by l'ain

for the produoti~n ot gre~?,te:t' numpel." of spo;t"ea in

Pir;ipqlar:i;a and :f:or the mQ1.t-ul-ity of the f'ru.it body

i~ th~ giLl bearing ~~s.

A c6~~~ation was note~ between. the

pel'iods of high spOl"$e lOad of ;f.2m~e and severity

of infection by this org0l1ism. . HeaVN' :blfec'L"ion
, .

usually followed J.l perior.l of high spore .100l1. The

three vu~ieties of rice beh(~ved differently with

referenoe to the infection u:ndel~ iden'tical condition9.

\lihUe the most susceptible vnriety suocumbed to the

1/ infection the other two varieties survived.
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SUMMARY



SUMMARY

Air sporn ove~ the rice ~rop was studied

d~"ing two seasons using the Hirst automatic volume"trio

spore trap. Blast, Hfi?lminthosporiumleaf spot Bnd

s"tackburl1 di$e~ses were present in bO,th orops.

A l~rge variety of fullgnl spores and &~SO

pollen grains w~re usually seen on th~ trp~ slides. But

the present study was confuled to seven easily identi-
. .

. '

fiable'spore fo~ns which are considered to belong to

~riculal'ia orJlzae. Trichoconis padwiolr!i, !!g£m:!:uthos:roor:i.um

~~d bnsidiomycete•

... .AJ.l the spore f'ot'lilS exhibited t{i} .

definite pattern of seasonal and diurnal periodicit~ in
~ . .'

their occurrence. Spores of ~.2-r,yzae· were more abundant
I .

dux'illg November ~~ld December in the first crop se~son

than during Febl"ual"'Y to' Jir1ay in the secolld crop season.

No spores were present dua~ing May. The spores of

Tl~ichoconis Eadwickii, HelminthosDori:qm SPPo, .Qurvul~1.ri~ app.

and of the bnsidiomycetes were abundant d~~ng Novembe~

December, April and May. Spores of Alternaria sp1'. r->..nd

Nigrospora sp. were abundant during December, JroUIUr,;,

.Ma.rch and ApriJ.o The 81)oreS of aJ.J. these orgo.nisms
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exoept those of the busidiomycetes were presen"t in

smaller numbers during the other mOllths also.

Spores of !:.oryzRe showed "liight maxima tl
f

,

during Novem~er &1(1 December;. the highlst spore lOad

oocurring around ~?o~ h~s. A 8hi~t i, the 'nooturnal.,

pattern' of c1iur.nal pe~iodicity to a ' orenoon patterI!"'I -. .f;

was noted in this orgnnism durj,ng the second crop seaSOll.
: i~' .,

the peak spore load occu.rl~ing ~..rou:nd 09.00 hI'S. It is
. I

.considered likely th".t this shift Wt~S brought about by
, .

ch~lges in humidity and temperatur~.

Sporeao:f'basidiomycete showed night

maxima end tho'se o~ ,-TrichocOl~is JU!dwickii, !!Llmint~lospp~um

spp, 'Curvuia1.~i~ 9pp., !1tel~laria spI'., and Nigrosporn sp.

ahowed.d~~ m~.xima· throughout. Trichoconis Rsdwiokii

and Nigr.ospol~n sp. showed e. :£'ore1'10011 pa.t"telnofspore

dispel"sal .while He~millthosP2l"'ium sPlJ~ ~_C1n~J.aria._spp . ,

and ~tel"llP"ria spp'. showed Gl1' afternoo:r1pattern'.

of

It is inferred that an: Qctiva meohemism

of spore liberatibn ·is present in ~.oryzae, ~richoconi!a
- -

~dwickii and Nigrosporn. While-i~ He~minthosnOrium spp.,

Curvularin spp and llte:enaria spp•.. ~hich have go"l; an

tlafternoon" pattern of dispel"se.l the spo1·es are passively

dispersed.
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~he dispel"sGl of spores of ~.~§!,

appeal's to be gov~l~1.ed 'by low temp~l"atlll"e, high humid!ty

and free rnoist'Ure. The spore loe.ds of.' *til·icuiaria .Ql"YZae .

eilil of the' basidiomycet.e were comparativeJ..y highel" on

days following rain.

A oorr~a.tiol1 was noted be"i;ween 'the

periods of high spore lOt~d. of !":.oryzae fl>~d severity of

1n:£"eo"(;ion in this organism. Heavy infection usu..-uly

followed a pe~iod of h~h $pore load. fhree varieties

of rice were used ill the p1"es6n1; stu.dies arid tilese

. behaved differently \vith ~egHrd "to sevel"ity of infec"tion

under identi~al oonditions. vWlile the most susceptible \

variety ADT-27 sniccumbed "to 'the infection, "the o"ther

two vHrl<rrties namely, Kaob.siung-18 at1cl Taiup.n-) survived.
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